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September 15, 2006

CERTIFIED MAI L
RETURN RECEIPT REQUESTED

Ms. Rhonda M. Mannion
Registration Manager
Monsanto Company, Lawn & Garden Products
800 North Lindbergh Blvd. (A2ND)
St. Louis, Missouri  63167

Dear Ms. Mannion:

Re: Registr ation of the New Active Ingredient Imazapic, Ammonium Salt Contained in
the Pesticide Products Roundup  Concentrate Extended Control Weed &  Grass®

Kill er  Plus Weed Preventer  (EPA Reg. No. 71995-40) and Roundup  Ready-To-Use®

Extended Control Weed & Grass Killer Plus Weed Preventer (EPA Reg. No. 241-
425-71995)

This registration decision reflects the Department’s analysis of the use pattern for
the active ingredient imazapic, ammonium salt (imazapic).  Any concerns or conditions of
registr ation are applicable to any imazapic registr ation.

The New York State Department of Environmental Conservation (Department) has
completed review of the applications submitted by Monsanto Company, Lawn & Garden
Products (Monsanto) and supporting data package submitted by BASF Corporation regarding
registration of the referenced products in New York State.  The subject applications (received
September 23, 2004) were submitted as “Product Name Change” applications to replace the
initial applications received on May 5, 2004.  Roundup  Concentrate Extended Control Weed &®

Grass Killer Plus Weed Preventer (EPA Reg. No. 71995-40) and Roundup  Ready-To-Use®

Extended Control Weed & Grass Killer Plus Weed Preventer (EPA Reg. No. 241-425-71995)
contain the new active ingredient imazapic, ammonium salt  (Chemical Code 128943).

    Roundup  Concentrate Extended Control Weed & Grass Killer Plus Weed Preventer®

(0.30% imazapic, ammonium salt) is labeled for use by homeowners to eliminate existing weeds
and grasses and prevent new weeds from growing for up to four months at the following 
residential sites:  cracks and crevices in driveways, sidewalks, walkways and patios; along
fences, foundations, curbs, retaining walls, and edge of lawns; around the base or in mulched
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beds of well-established (at least six months old) plants, shrubs or trees; gravel areas.  Product is
diluted at the rate of six fluid ounces to one gallon of water and applied via tank sprayer.  One
gallon of diluted product treats 300 square feet.  Roundup  Concentrate Extended Control Weed®

& Grass Killer Plus Weed Preventer also contains the active ingredients glyphosate,
isopropylamine salt (18.00%) and diquat dibromide (0.73%), which are components of products
registered in the State for similar use patterns.

    Roundup  Ready-To-Use Extended Control Weed & Grass Killer Plus Weed Preventer®

(0.017% imazapic, ammonium salt) is labeled for homeowner use to eliminate existing weeds
and grasses and prevent new weeds from growing for up to four months at the following
residential sites:  cracks and crevices in driveways, sidewalks, walkways and patios; along
fences, foundations, curbs, retaining walls, and edge of lawns; around the base or in mulched
beds of well-established (at least six months old) plants, shrubs or trees; gravel areas. 
A 1.33 gallon container covers up to 400 square feet.  Roundup  Ready-To-Use Extended®

Control Weed & Grass Killer Plus Weed Preventer also contains the active ingredient
glyphosate, isopropylamine salt (1.000%) which is a component of products registered in the
State for similar uses.

Human health, ecological effects and environmental fate risk assessments were conducted
for imazapic, ammonium salt and the two Roundup  Extended Control formulated products. ®

Analytical methods for the determination of imazapic and its major metabolites in water and soil
were evaluated in conjunction with review of the manufacturing use product, Imazapic Herbicide
Technical (EPA Reg. No. 241-363), which was accepted for registration on December 2, 2004.

The registration package was deemed complete for purposes of technical review on
July 9, 2004.  Pursuant to the review time frame specified in Environmental Conservation Law
(ECL) §33-0704.2, a registration decision date of December 6, 2004 was established.  By mutual
agreement, the decision date was subsequently waived in order to give full consideration to
Monsanto’s response (received December 22, 2004) to the Department’s technical issues letter,
dated November 19, 2004.  The Department also considered the information presented by
Monsanto in conference calls (January 12, 2005 and July 26, 2005), a meeting in Albany on
June 3, 2005, and supplemental information received on February 2, 2005, February 25, 2005,
June 29, 2005, November 16, 2005 and November 18, 2005.  The Department also reviewed 
additional prospective groundwater monitoring data received from BASF Corporation on
February 4, 2005 and August 23, 2005.

The review focused on the leachability of imazapic and the uncertainties associated with
modeling its potential to impact groundwater/drinking water in vulnerable aquifers of New York
State.

HUMAN HEALTH R ISK ASSESSMENT:   The two formulated products were not very
acutely toxic in laboratory animal studies by the oral, dermal or inhalation routes of exposure. 
Both products were not very irritating to the skin (tested on rabbits) nor were they dermal
sensitizers (tested on guinea pigs).  Whereas the Roundup  Concentrate product caused moderate®

eye irritation, the Roundup  Ready-To-Use product caused only mild eye irritation (tested on®

rabbits).
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Concurrent with the review of the Roundup  Concentrate Extended Control and®

Roundup  Ready-To-Use Extended Control products, the New York State Department of Health®

(NYSDOH) reviewed the new active ingredient imazapic in the product Imazapic Herbicide
Technical (to be used for formulating purposes only).  On an acute basis, the technical product
was not very toxic nor was it very irritating to the eyes or skin.  Also, it was not a skin sensitizer. 
Imazapic caused limited toxicity in chronic toxicity testing, and did not demonstrate
developmental/reproductive toxicity, genotoxicity or carcinogenic properties.  The United States
Environmental Protection Agency (USEPA) classified imazapic as a Group E carcinogen–no
evidence of carcinogenicity in rats and mice.  The USEPA Office of Pesticide Programs derived
an oral reference dose (RfD) of 0.5 milligrams per kilogram body weight per day (mg/kg/day) for
imazapic, based on the lowest dose tested (137 mg/kg/day) in a chronic dog feeding study and an
uncertainty factor of 300.  At this dose, an increased incidence of minimal degeneration and/or
necrosis and white blood cell infiltration in skeletal muscle was observed. 

The registrant submitted a residential risk assessment for imazapic as used in the
Roundup  Concentrate Extended Control product.  For determining margins of exposure (MOEs)®

for adults, estimated short- and intermediate-term inhalation and dermal exposures resulting from
product application and post-application of active ingredient residues were compared to a
no-observed-effect level (NOEL) of 350 mg/kg/day for maternal toxicity from a rabbit
developmental toxicity study.  The use of this endpoint for evaluating dermal exposures is
conservative in that no effects were reported in a 21-day dermal toxicity study in rabbits exposed
to doses as high as 1,000 mg/kg/day, the highest dose tested.  For short-term exposures, the
MOEs ranged from 10,000 to 25,000 and for intermediate-term exposures the range of MOEs
was from 460,000 to 950,000.  The use of personal protective equipment was not considered in
estimating these MOEs.  For children ranging in ages from less than one year to greater than six
years, MOEs estimated for short-term post-application exposures to imazapic residues ranged
from 5,700 to 71,000, and for intermediate-term post-application exposures the MOEs ranged
from 170,000 to 3,200,000.  Generally, the USEPA considers MOEs of 100-fold or greater to
provide adequate protection. 

The NYSDOH briefly reviewed the environmental fate data on imazapic.  These data
indicate that this chemical may have the ability to leach through certain soil types and

occontaminate groundwater; the adsorption coefficients (K ) in several of these soil types ranged
from seven to 267.  These values suggest that imazapic may have a high mobility through some
soils.  In addition, the Roundup  Concentrate Extended Control product label contains the®

groundwater advisory, “This chemical demonstrates the properties and characteristics associated
with chemicals detected in groundwater.  The use of this chemical in areas where soil is
permeable, particularly where the water table is shallow, may result in groundwater
contamination.”

There are no chemical specific federal or State drinking water/groundwater standards for
imazapic.  Based on its chemical structure, this compound falls under the 50 microgram per liter
New York State drinking water standard for “unspecified organic contaminants” (10 NYCRR
Part 5, Public Water Systems).
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The available information on the two formulated products indicates that overall neither
product was very acutely toxic in laboratory animal studies.  The Roundup  Concentrate product,®

however, is moderately irritating to the eyes.  Accordingly, to mitigate adverse eye effects, the
product label cautions that Roundup  Concentrate Extended Control “Causes moderate eye®

irritation,” and advises users to “Avoid contact with eyes, skin or clothing,” which is compatible
with the USEPA Label Review Manual guidance.  The active ingredient imazapic, used as a
surrogate for the ammonium salt of imazapic, was also tested in a battery of toxicological studies
and was shown not to be very acutely toxic.  In addition, imazapic caused limited effects in
chronic toxicity testing and did not demonstrate developmental/reproductive toxicity,
genotoxicity or carcinogenic properties.

Given the above, the NYSDOH did not object to registration of the Roundup®

Concentrate and Roundup  Ready-To-Use Extended Control products in New York State on the®

basis of direct human health risks.  However, because imazapic appears to have the potential to
leach through soil and contaminate groundwater/drinking water, the NYSDOH recommended
that the Department consider whether mitigative measures (e.g., prohibiting its use in vulnerable
areas) are necessary before registering these two products in the State.  Some labeled areas of
treatment (e.g., spot treatments around sidewalks and along fence lines) may not pose a sizeable
risk, but other uses (e.g., gravel areas) might create conditions where groundwater contamination
could occur.  The potential for large area use of these products is further enhanced by the
relatively large package size of the products (128 fluid ounces for the Concentrate and 170 fluid
ounces for the Ready-to-Use product).  The availability of these products only in such large sizes
could create storage and disposal issues as well, particularly for homeowners.

ECOLOGICAL EFF ECTS REVIEW:   A comprehensive risk assessment was not produced
for the Roundup  Extended Control products.  A brief review indicates that imazapic used in®

these homeowner products should not pose a significant threat to fish or wildlife.  It is practically
nontoxic to both terrestrial and aquatic animals so direct effects are unlikely to occur.  Other than
rapid aquatic photolysis, it is very persistent and is highly mobile.  The terrestrial field
dissipation studies conducted for this active ingredient did not include monitoring for degradates
and did not establish a route of dissipation but did demonstrate parent compound persistence for
several years after application.  Beyond minimal photolysis, its most likely “fate” is to be
transported away from the site of application with precipitation and eventually diluted to below
analytical detection limits.  Larger scale use patterns have the potential to impact natural
resources through habitat effects but homeowner use should not pose a significant threat to fish
or wildlife.

ENVI RONMENTAL FATE RISK ASSESSMENT:   Imazapic is a member of the
imidazolinone family of herbicides.  Other active ingredients in this family which are registered
in New York State are imazapyr and imazethapyr.  Pesticide products containing imazethapyr are
not registered for sale or use in Nassau and Suffolk Counties.

Roundup  Concentrate Extended Control Weed & Grass Killer Plus Weed Preventer®

(EPA Reg. No. 71995-40) is labeled for residential weed control spot treatment around homes. 
Treated areas cannot be replanted for four months.  Product contains 18% glyphosate,
isopropylamine salt, 0.73% diquat dibromide, and 0.3% imazapic, ammonium salt by weight. 
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The labeled application rate of six fl oz Concentrate diluted in one gallon of water treats
300 square feet which is equivalent to 0.172 lb imazapic acid equivalent (a.e.)/acre.  

Roundup  Ready-To-Use Extended Control Weed & Grass Killer Plus Weed Preventer is®

labeled for residential weed control spot treatment around homes.  Treated areas cannot be
replanted for four months.  Product contains one percent glyphosate, isopropylamine salt and
0.17% imazapic, ammonium salt by weight.  A 1.33 gallon container covers up to 400 square feet 
which is equivalent to 0.194 lb imazapic a.e./acre.  

Solubili ty:   The solubility of imazapic is 2,150 ppm.

Hydrolysis:  Imazapic is stable to hydrolysis at pHs 5, 7 and 9.

Aqueous Photolysis:  Imazapic photolyzes rapidly with half-lives of 7.2, 6.0 and 6.24 hours in    
pH 5, 7 and 9 solutions, respectively.  Six major degradates were found:  carbon dioxide; 
5-methyl-3-pyridine carboxylic acid at 29.9% at pH 5; 2-[(1-carbamoyl-1,2-dimethylpropyl)
carbamoyl]-5-methyl-nicotinic acid at 41.3% at pH 9; 5-methyl-2,3-pyridine dicarboxylic acid at
13% at pH 5; 2-carbamoyl-5-methyl-nicotinic acid at 12.9% at pH 7; and 2-carbamoyl-5-methyl-
3-nicotinic acid at 44.3% at pH 9.

Soil Photolysis:  Imazapic degrades slowly with a calculated half-life of 106 days with one major
degradate, the diacid (AC 312 622) at 11%.

Anaerobic Aquatic Metabolism:  Imazapic is stable to degradation under anaerobic aquatic
conditions with a calculated half-life of > six years.

Aerobic Soil Metabolism:  In a study that USEPA found acceptable, imazapic had a calculated
half-life of 2,010 days in a sandy loam soil with a pH of 5.2 and 1.3% OM.  A Data Evaluation
Record (DER) report was not submitted for a second lab study that indicated the half-life was
133 days.  None of the studies had degradates at > ten percent.

Terrestr ial Field Dissipation:  In a loam soil, loam soil, loam soil, silt loam soil, loamy sand
soil, and loamy sand soil, the calculated half-lives were 93, 223, 184, 93, 104, 99 days,
respectively.  None of the studies fulfilled the USEPA requirement for field dissipation.  Samples
were not analyzed for degradates.  In a study that USEPA found to be supplemental on a silt loam
soil (pH 5.8, 2.9% OM), the calculated half-life for bareground application was 410 days and for
application to prairie grass was 256 days.



Ms. Rhonda M. Mannion 6.

Adsorption/Desorption:

ocSoil Type Adsorption K % Organic Carbon pH

Loamy sand* 46 0.28 5.9

Clay loam 216 1.88 5.9

Sandy loam 96 0.85 6.0

Silty clay loam 7 2.59 7.4

Silt loam 267 1.05 4.5

Loam 42 1.37 5.9

*Closest to Long Island soil conditions

Groundwater Monitoring:   In 1995, the USEPA Groundwater Technology Section reviewed
the environmental fate data and determined that a small-scale prospective groundwater
monitoring study should be performed on this active ingredient because it is both extremely
mobile and extremely persistent in many soils.  A small-scale Prospective Groundwater
monitoring (PGW) study  was conducted in Georgia.  The application rate of 0.063 lb ai/acre
applied to peanuts is only 1/3 of the proposed application rate for the subject products.  The soil
was a loamy sand with 1.2% OM and a pH of 6.3.  The concentrations found in the monitoring
well samples were all below the LOD of 0.02 ppb during the first 43 months of study.  No DER
has yet been provided to the Department for this study.

BASF Corporation submitted an additional small-scale PGW study for imazapic conducted in
North Carolina.  USEPA has not yet reviewed the results of this study.  The data presented in the
PGW report appear to support the environmental fate data submitted to date.  If imazapic had
been applied yearly in the PGW, it would have accumulated and concentrations in the water
would show cyclic peaks of increasing concentration each year, eventually approaching the levels
projected in the LEACH-P simulations.

ocComputer Modeling:   Running the LEACH-P simulation using Riverhead soil, a K  of 46, a
half-life of 200 days (an estimate based on aerobic metabolism data and field dissipation data)
and an application rate of 0.194 lb imazapic a.e./acre/year (labeled broadcast rate) the model
projects cyclic imazapic peaks of six to 22 ppb.

The registrant’s original application rate projection is based on four homes per acre, and treating
400 sq ft per home.  Spreading the total of four applications (1,600 sq ft) over the entire acre
yields an annual application rate of 0.006 lb imazapic a.e./acre.  Running the LEACHP model

ocwith a K  of 46, a half-life of 200 days, and two applications of 0.006 lb imazapic a.e./acre, the

ocmodel projected cyclic peaks of 0.4 to 1.3 ppb.  Running the model with a K  of 46, a half-life of
2,010 days, and two applications (0.012 lb imazapic a.e./acre), the model projected peaks up to
3.8 ppb.
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Label Statements:  The initial Roundup  Concentrate Extended Control Weed & Grass Killer®

Plus Weed Preventer labeling submitted to the Department bears the following statement under
the ENVIRONMENTAL HAZARDS section of the label:  “This chemical demonstrates the
properties and characteristics associated with chemicals detected in groundwater.  The use of this
chemical in areas where soil is permeable, particularly where the water table is shallow, may
result in groundwater contamination.”  On September 16, 2004, USEPA accepted a revised
master label for the basic product registration whereby this statement was listed as an “optional
statement.” 

Department Concerns:  In a technical issues letter, dated November 19, 2004, the Department
notified Monsanto of the concerns identified in the risk assessments.  Roundup  Extended®

Control products are labeled for the consumer market.  Use and potential misuse of these
products by untrained applicators heightens the Department’s concerns regarding the leachability
of imazapic.  Roundup  products containing only glyphosate are well known for their use in®

killing off large areas of vegetation and replanting very soon afterward.  These products have
been available for years to the consumer.  It would be feasible for someone to apply the
Roundup  Extended Control products to large areas even though the directions are for spot®

treatment only, because for years they have applied Roundup  to large areas.  In addition, the®

following label text allows for preventative treatment:  “Apply Roundup  Extended Control to®

BOTH existing weeds and weed-prone areas where weeds have not yet appeared.”

If used according to label directions, the single application rate is 0.19 lb a.e./acre and
two annual applications would amount to 0.38 lb imazapic a.e./acre.  The LEACH-P model
predicts cyclic imazapic peaks ranging from six to 22 ppb for the single application rate.

Using Monsanto’s projected estimate of 0.006 lb imazapic a.e/acre and the shorter half-
life of 200 days (1/10 of the half-life in the acceptable DER), the model projects between 0.4 and
1.3 ppb leaching.  The Department has become increasingly concerned with multiple low-level
detections of pesticide active ingredients and their degradates in groundwater in vulnerable
aquifers.  Groundwater simulations using the registrant’s application rate, project leaching at the
above levels in vulnerable sandy aquifers of New York State.

A discrepancy in the refill instructions for Roundup Ready-To-Use Extended Control
Weed & Grass Killer Plus Weed Preventer (EPA Reg. No. 241-425-71995) was noted.  The RTU
product label bears the statement:  “To refill this empty container, add 9 fl oz  Roundup®

Concentrate Extended Control Weed & Grass Killer Plus Weed Preventer then fill with water
slowly to avoid foaming.”  The Concentrate product contains three active ingredients:
0.30% imazapic, ammonium salt, 18.00% glyphosate, isopropylamine salt and 0.73% diquat
dibromide.  If Roundup  Concentrate Extended Control Weed & Grass Killer Plus Weed®

Preventer Roundup Concentrate Extended Control Weed & Grass Killer Plus Weed Preventer
(EPA Reg. No. 71995-40) is used for this purpose, the resulting RTU diluted product (labeled to
contain two active ingredients:  0.017% imazapic, ammonium salt and 1.000% glyphosate,
isopropylamine salt) would be misbranded pursuant to section 2(q)(1)(A) of FIFRA and the
implementing regulations in 40 CFR §156.10(g).
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The Department and Monsanto mutually agreed to a waiver of the registration decision
date.  The additional time would allow Monsanto to develop a response to the technical issues
and the Department to review this response.

DISCUSSION:  The Department has given full consideration to Monsanto’s response to the
technical issues letter and subsequent discussions to date.

Misuse of Roundup  Extended Control products would likely be isolated events.  The use®

of these products for lawn renovation or plot preparation projects are explicitly prohibited on the
label.  Monsanto has developed labeling that clearly communicates product usage information at
the point of purchase.  Specifically, the front page of the back label booklet includes high-
resolution graphics illustrating where to use the product, and a WHERE NOT TO USE section
that prohibits the use of the product in areas that will be planted or seeded within four months
(i.e., lawn renovation and plot preparation).

The Department acknowledges the shortcomings of the LEACH-P model in simulating
spot-treatment on turf and localized broadcast application to gravel driveways.  Monsanto’s
refined leachability assessment attempts to define a typical application rate of imazapic on a per
acre basis based on the weighted averages of the two predominant use patterns of Roundup®

Extended Control; spot-treatment and spot-treatment plus broadcast application to gravel.  The
average annual application rate using reasonable assumptions is 0.016 lb imazapic a.e./acre/year.  

ocRunning the LEACH-P simulation using Riverhead soil, a K  of 46, a half-life of 200 days and
an application rate of 0.016 lb imazapic a.e./acre/year, the model predicts a maximum imazapic 
concentration of four ppb with detectable residues beginning approximately 500 days after 
application.

To alleviate any remaining concerns regarding the leaching potential of imazapic,
Monsanto, in a letter dated September 12, 2006 (see attached) , committed to work with the
Department to investigate and mitigate, if necessary, any groundwater detections of imazapic
found in the State.  In the same letter, Monsanto has agreed not to expand the use of imazapic in
the State.  Additionally, if imazapic is detected in any drinking water wells, Monsanto will
provide treatment through its well assistance program.

Monsanto will maintain historical aggregate sales data of Roundup Concentrate Extended
Control Weed & Grass Killer Plus Weed Preventer and Roundup Ready-To-Use Extended
Control Weed & Grass Killer Plus Weed Preventer products sold into both New York and
Long Island (Nassau and Suffolk Counties).  Monsanto agrees to provide these data on an annual
basis for a period of five years.  This data shall be protected as Confidential Business Information
by the Department.

The container refill issue associated with the RTU product has been addressed.  On
December 14, 2005, Monsanto submitted revised Roundup  Ready-To-Use Extended Control®

Weed & Grass Killer Plus Weed Preventer labeling which removes the container refill
instructions from the DIRECTIONS FOR USE and eliminates any reference to refill under the
STORAGE & DISPOSAL section of the label.
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Roundup  Extended Control products contain a combination of a residual herbicide®

(imazapic) with a nonselective, post-emergence herbicide (glyphosate) which could offer benefits
to the consumer and the environment.  Residual herbicides provide the consumer with longer
lasting weed control, thereby requiring fewer herbicide applications.  Fewer applications result in
less human and environmental exposure through product handling, less applicator and reentry
exposure, less herbicide-containing aerosol released into the air, less potential for drift into
nontarget areas, and less opportunity for accidental release of product into the environment. 

REGISTRATION ACTION:   The Department hereby accepts Roundup Concentrate®

Extended Control Weed &  Grass Kill er  Plus Weed Preventer  (EPA Reg. No. 71995-40) and
Roundup  Ready-To-Use Extended Control Weed & Grass Killer Plus Weed Preventer®

(EPA Reg. No. 241-425-71995) for registration in New York State.  Enclosed for your files
are the Certificate of Pesticide Registration and New York State stamped “ACCEPTED”
labeling.

Environmental fate data suggest that imazapic can be persistent and mobile under certain
use conditions.  Reasonable modeling efforts predict low-level leaching to groundwater in
vulnerable aquifers.  Therefore, imazapic will be included as a target analyte in the groundwater
monitoring program in Nassau and Suffolk counties.

While it is not expected that labeled use of Roundup  Concentrate Extended Control®

Weed & Grass Killer Plus Weed Preventer or Roundup  Ready-To-Use Extended Control Weed®

& Grass Killer Plus Weed Preventer will impact groundwater/drinking water, if imazapic is
detected in groundwater/drinking water in multiple locations, the Department will investigate
and, if necessary, take appropriate steps to mitigate this and future contamination.  The
Department would expect to work closely with Monsanto to investigate and mitigate this
contamination.  Possible actions (not inclusive) by the Department could range from 
modification of label language, suspension of the registration, or refusal to renew the registration.
While consumer education and the development of Best Management Practices for agricultural
and professional pesticides can minimize human and environmental impacts, the Department
does not believe that these courses of action are very successful for homeowner products.

The Department does not intend to register expanded uses of imazapic.  A proposal by
Monsanto Company or any other registrant to register a product containing imazapic, whose
labeled uses are likely to increase the potential for significant exposure to humans or impact to
the environment, would constitute a major change in labeled (MCL) use pattern.  Any application
must address the groundwater concerns of the Department.  Such an application must be
accompanied by an application fee and meet the requirements specified in 6 NYCRR
Part 326.17.
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If you have any questions regarding this action, please contact Samuel Jackling, Chief of
our Pesticide Product Registration Section, at (518) 402-8768.

Sincerely,

Maureen P Serafini
Maureen P. Serafini
Director
Bureau of Pesticides Management

Enclosure

cc:  w/enc. - J. Fersch, BASF Corporation
N. Kim/D. Luttinger, NYS Dept. of Health
R. Zimmerman/R. Mungari, NYS Dept. of Ag. & Markets
W. Smith, Cornell University, PSUR
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