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Pesticides January 2020

Application for use of Pesticides
under an Aquatic Nuisance Control Permit
Per 10 V.S.A. Chapter 50, § 1455

For Aquatic Nuisance Control Permit Program Use Only

Application Number:

Submission of this application constitutes notice that the entities listed below intend to use pesticides in waters of the State
to control aquatic nuisance plants, insects, or other aquatic life; and that the entities below have demonstrated that (1) there
is no reasonable nonchemical alternative available; (2) there is acceptable risk to the nontarget environment; (3) there is
negligible risk to public health; (4) a long-range management plan has been developed which incorporates a schedule of
pesticide minimization; and (5) there is a public benefit to be achieved from the application of a pesticide or, in the case of a
pond located entirely on a landowner's property, no undue adverse effect upon the public good. Submit a permit review fee
of $75 for a private pond or $500 for all other waterbodies, made payable to the State of Vermont. All information required
on this form must be provided, and the requisite fees must be submitted to be deemed complete.

A. Applicant Information
1. Entity’s Name D  -kc Bomoseen Association, Inc. (LBA)

2a. Mailing Address:1831 Monument Hill Rd./PO Box 655

2b. Municipality:Castleton 2c. State:Vermont 2d. Zip:05735

3. Phone:802-273-2951/802-273-3239 | 4. Email:Mteveasrma@gmail.com

B. Pesticide Applicator Information (Check box if same as above in Section A: [])
1. Entity’s Name: Solitude Lake Management

2a. Mailing Address:590 Lake St.

2b. Municipality:Shrewsbury 2c. State:Mass. 2d. Zip:01545

3. Phone:888-480-5253 4. Email:mbellaud@solitudelake.com

C. Application Preparer Information (Check box if same as above: Section A [_] and/or B [])
1. Preparer’'s Name: Stephen Anderson

2a. Mailing Address:35 Bridge St.

2b. Municipality:Belchertown 2c. State:Mass 2d. Zip:01007

3. Phone:413-213-0550 4. Email:steveasrma@gmail.com

D. Waterbody Information

1. Name of waterbody: Bomoseen Lake - Castleton El 2 Rutland - Rutland El

: : - Hubbardton
3. Are there wetlands associated with the waterbody? Yes [ |No

Contact the Vermont Wetland Program: (802) 828-1535 for additional information.

4. Are there rare, threatened or endangered species associated with the waterbody? Yes [ |No
Contact the Vermont Fish & Wildlife Natural Heritage Inventory: (802) 241-3700 for additional information.

5a. Is this waterbody a private pond (per 10 V.S.A.5210)? [ | Yes [l No If No, skip to Question D6.

5b. Is this private pond totally contained on landowner’s property? [ | Yes [ ]No

5c. Does the private pond have an outlet? [ ] Yes [ | No
If yes, what is the name of the receiving water from this outlet?

5d. Is the flow from this outlet controlled? [ ] Yes [ | No
If yes, how and for how long?

6. List the uses of the waterbody — check all that apply:
[m] Water supply M Irrigation [M] Boating [M] Swimming [l Fishing [H] Other:
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Pesticides January 2020

E. Treatment Information

l1a. Proposed start date: July 1, 2022 1b. Proposed end date (if known): October 31, 2027
2. Aquatic nuisance(s) to be controlled: 3. Pesticide(s) to be used™:
Plant/Algae/Animal: . I Trade Name: ProcellaCor EC

_ - .EuraS|an Watermilfoil EPA Registration #: See attached
Submit additional information as needed. Submit a copy of the Product Label & Material Safety Data Sheet.
4. Provide a map of control activity area. 5. Application rate (ppm): See Attached
Provide location of (each) treatment area in waterbody. Explain the above application rate & provide calculations.

6. Attach a narrative description of the proposed project to include the following items:
a) Reason(s) to control the aquatic nuisance;
b) Brief history of the aquatic nuisance in the waterbody;
c) Reason why no reasonable nonchemical alternatives are available; and,
d) Description of the proposed control activity.

7. If you answered “no” to D5b above, then a Long-range Management Plan® (LMP) is required:
a) Describe how control of the nuisance species will be conducted for the duration of the permit
(must be at least a 5 year time span and incorporate a schedule of pesticide minimization); and,
b) Explain how the LMP will be financed; include a budget and funding sources for each year.

F. Adjoining Property Owner Certification (For additional information, please see the APO Notification Guidance)

SA | certify, by initialing to the left, that | have notified adjoining property owners of the proposed
—  project using the DEC Adjoiner Form template letter that was sent by U.S. Mail.

G. Applicant/Applicator Certification

As APPLICANT, | hereby certify that the statements presented on this application are true and accurate; guarantee to hold
the State of Vermont harmless from all suits, claims, or causes of action that arise from the permitted activity; and
recognize that by signing this application, | agree to complete all aspects of the project as authorized. | understand that
failure to comply with the foregoing may result in violation of the 10 VSA Chapter 50, § 1455, and the Vermont Agency of
Natural Resources may bring an enforcement action for violations of the Act pursuant to 10 V.S.A. chapter 201.

Applicant/Applicator Signature: Date: 1/30/22

H. Application Preparer Certification (if applicable)

As APPLICATION PREPARER, I hereby certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that qualified personnel properly
gathered and evaluated the information submitted. Based on my inquiry of the person or persons who manage the system,
or those persons directly responsible for gathering the information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and impui ent fg g violation

L . 1/30/22
Application Preparer Signatur p Date:

—
I. Application Fees L —
Refund Policy: Submit this form and the $75 or $500 fee to:
Permit Review Fees are Vermont Department of Environmental Conservation Municipalities are
non-refundable unless an Watershed Management Division exempt and do not
application is withdrawn prior Aguatic Nuisance Control Permit Program need to submit fee
to administrative review. 1 National Life Drive, Davis 3 '

Montpelier, VT 05620-3522

Direct all correspondence or questions to the Aquatic Nuisance Control Permit Program
at: ANR.WSMDShoreland@vermont.gov
For additional information visit: https://dec.vermont.gov/

1 The application fee for the aquatic pesticide Aquashade® and copper compounds used as algaecides is $50 per application.
2 Any landowner applying to use a pesticide for aguatic nuisance control on a pond located entirely on the landowner's property is exempt from the Long-
range Management Plan requirement, as per 10 VSA §1455(e)
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E. Treatment Information

l1a. Proposed start date: July 1, 2022 1b. Proposed end date (if known): October 31, 2027
2. Aquatic nuisance(s) to be controlled: 3. Pesticide(s) to be used™:
Plant/Algae/Animal: . I Trade Name: ProcellaCor EC

_ - .EuraS|an Watermilfoil EPA Registration #: See attached
Submit additional information as needed. Submit a copy of the Product Label & Material Safety Data Sheet.
4. Provide a map of control activity area. 5. Application rate (ppm): See Attached
Provide location of (each) treatment area in waterbody. Explain the above application rate & provide calculations.

6. Attach a narrative description of the proposed project to include the following items:
a) Reason(s) to control the aquatic nuisance;
b) Brief history of the aquatic nuisance in the waterbody;
c) Reason why no reasonable nonchemical alternatives are available; and,
d) Description of the proposed control activity.

7. If you answered “no” to D5b above, then a Long-range Management Plan® (LMP) is required:
a) Describe how control of the nuisance species will be conducted for the duration of the permit
(must be at least a 5 year time span and incorporate a schedule of pesticide minimization); and,
b) Explain how the LMP will be financed; include a budget and funding sources for each year.

F. Adjoining Property Owner Certification (For additional information, please see the APO Notification Guidance)

SA | certify, by initialing to the left, that | have notified adjoining property owners of the proposed
—  project using the DEC Adjoiner Form template letter that was sent by U.S. Mail.

G. Applicant/Applicator Certification
As APPLICANT, | hereby certify that the statements presented on this application are true and accurate; guarantee to hold
the State of Vermont harmless from all suits, claims, or causes of action that arise from the permitted activity; and
recognize that by signing this application, | agree to complete all aspects of the project as authorized. | understand that
failure to comply with the foregoing may result in violation of the 10 VSA Chapter 50, § 1455, and the Vermont Agency of
Natural Resources may bring an enforcement action for violations of the Act pursuant to 10 V.S.A. chapter 201.

02/10/22

Applicant/Applicator Signature: 34”’(/ Dy% ' Date:

L/

\v
H. Application Preparer Certification (if applicable)
As APPLICATION PREPARER, I hereby certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that qualified personnel properly
gathered and evaluated the information submitted. Based on my inquiry of the person or persons who manage the system,
or those persons directly responsible for gathering the information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and impui ent fg g violation

L . 1/30/22
Application Preparer Signatur p Date:

—
I. Application Fees L —
Refund Policy: Submit this form and the $75 or $500 fee to:
Permit Review Fees are Vermont Department of Environmental Conservation Municipalities are
non-refundable unless an Watershed Management Division exempt and do not
application is withdrawn prior Aguatic Nuisance Control Permit Program need to submit fee
to administrative review. 1 National Life Drive, Davis 3 '

Montpelier, VT 05620-3522

Direct all correspondence or questions to the Aquatic Nuisance Control Permit Program
at: ANR.WSMDShoreland@vermont.gov
For additional information visit: https://dec.vermont.gov/

1 The application fee for the aquatic pesticide Aquashade® and copper compounds used as algaecides is $50 per application.
2 Any landowner applying to use a pesticide for aguatic nuisance control on a pond located entirely on the landowner's property is exempt from the Long-
range Management Plan requirement, as per 10 VSA §1455(e)
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Attachment A

Detailed Project Description

Executive Summary

Invasive Eurasian watermilfoil has infested Lake Bomoseen for over 40 years. Many
non-herbicide control efforts have been performed, and have failed to keep Eurasian watermilfoil
(EWM) below nuisance densities, and it has continued to spread. A comprehensive weed
survey performed in August 2021 identified 700 acres that support milfoil in sufficient densities
that are too great for management via non-chemical control efforts and warrant herbicide
treatment in order to significantly reduce and maintain control of EWM. The proposed
comprehensive management program includes an initial three year phase to aggressively treat
and reduce EWM with ProcellaCOR™EC along with multiple non-herbicide methods, followed
by an annual maintenance program. ProcellaCOR is a new selective herbicide classified as
reduced-risk by the EPA. It has use rates 200-400 times lower than prior herbicides, a systemic
mode of action that targets the whole plant including the roots, rapid uptake by susceptible
plants, facilitating spot or partial-lake treatments, and carries no drinking water, swimming or
fishing restrictions on the EPA label. ProcellaCOR is the treatment of choice for control of EWM
in Lake Bomoseen. Additional details on the current state of the problem, prior efforts and the
proposed project are outlined in the following pages.

Application Purpose

This document outlines an initial 5-year long comprehensive management plan targeting control
of Eurasian watermilfoil (Myriophyllum spicatum) through an integrated combination of herbicide
and non-herbicide approaches. The plan will consist of 3 years of significant herbicide treatment
followed by a long term maintenance program focused on minimizing herbicide use. The plan
outlines area-selective (less than 40% of the littoral zone per year, including all milfoil
treatments) application of the aquatic herbicide ProcellaCOR EC™. A five year permit is
requested, with the understanding that annual approval for any treatment under this permit is
required during any calendar year in which treatment is desired. In addition to ProcellaCOR
EC™ The Lake Bomoseen Association (LBA) proposes to continue the following
comprehensive approaches:

1
2
3
3

Hand-pulling

Diver Assisted Suction Harvesting (DASH)

Selective installation of Benthic Barriers

Skimming (not cutting) of floating EWM weeds using a modified Mechanical Harvester
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4) A Greeter Program at the boat launches to reduce the introduction of weeds and other
invasives into Bomoseen and other lakes

5) A proposed wash station for hot wash treatment of watercraft entering and leaving the lake
6) Lay Monitoring for lake water quality

7) Shore line patrolling and management to identify sources of nutrient pollution in areas of
densest EWM concentrations and reduce problematic runoff

8) Education outreach programs for the community to improve lake health

Introduction/History

Lake Bomoseen, the largest lake in Vermont, is a 2364-acre waterbody located in Castleton and
Hubbardton. The lake has been an attraction to a growing number of visitors and residents for
various recreational activities over the past 150 years. Lake Bomoseen has been a major
economic factor in the region over those years. Initially pollution, due to human waste, was the
main problem that challenged the health of the lake. This pollution was significantly reduced in
the early 1970s and invasive weeds have been the main problem since.

Presence of the invasive aquatic plant Eurasian watermilfoil (Myriophyllum spicatum) was first
confirmed in the State of Vermont in 1962, and in Lake Bomoseen in 1982. The Lake Bomoseen
Association (LBA) has been working to manage pollution and invasive weeds since it was
formed in 1954. Treatment efforts to combat Milfoil have included: 1) lowering lake levels during
the winter to allow freezing of sections of the littoral zone; 2) mechanical harvesting, with up to
three harvesters operating on the lake at its peak utility in the early 1980’s; 3) diver-assisted
suction harvesting (DASH), bottom barriers, hand-harvesting, and hydro-raking, which have all
been focused exclusively on homeowner lakefronts to enable recreational activities; 4) Water
Weevils, which were unsuccessful in having any appreciable effect on EWM densities; and 5) A
part-time boat ramp monitoring Greeter Program, which has been in effect for approximately 16
years . A comprehensive aquatic plant survey conducted by SOLitude Lake Management was
done in August 2021. Eurasian watermilfoil was the most common plant found in the lake, being
present at 88.8% of the survey data points. Eurasian watermilfoil growth was characterized as
being scattered to dense, with the most significant beds found along almost the complete
shoreline and the northern section of the lake. Beds and large patches of Eurasian watermilfoil
growth were georeferenced using a GPS unit and approximately 620 acres of the lake appeared
to support Eurasian watermilfoil at densities sufficient to warrant herbicide treatment. This
represents roughly 30% of the lake.



Project Description

The LBA's proposed EWM mitigation project is multifaceted and comprehensive focusing on
eliminating the majority of the EWM weed-mass in Lake Bomoseen. This will include an
intensive three year treatment effort, followed by an annual maintenance program to remove
any EWM plants that were missed prior, or that have been reintroduced into areas of the lake.
During the first three years, the bulk of treatment will be accomplished with the herbicide
ProcellaCOR, aided by other methods including DASH, barriers, and hand pulling. The
maintenance phase in following years will consist of focused weed removal using DASH,
barriers, and hand pulling, with limited use of ProcellaCOR for spot treatment in areas that are
too large for the other methods to be effective. As an adjunct to the removal of weeds from the
lake, an enhanced greeter program will work to reduce the movement of weeds to and from the
lake. The LBA will be working with SOlitude Lake Management as the applicator of the
ProcellaCOR. The LBA has a broad based fundraising plan that includes soliciting funding from
all groups involved with the lake. These groups include the State, local towns, local business
owners, property owners and other lake users. The timeline of the project is as follows.

Project Timeline

Project Component 2021 2022 2023 2024 Continued

Summer Fall Winter Spring Summer Fall Winter Spring Summer Fall Winter Spring Summer

Develop mitigation
program

Weed survey
Notify community

Apply for Permit

Community
Engagement

Fund raising

Apply Procellacor

Other treatment
methods

Maintenance

programs

Greeter Program

Post treatment
survey




ProcellaCOR EC™ Herbicide Treatment Plan

Treatment areas

As mentioned above, treatment with ProcellaCOR EC™ will be significant in the first 3 years of the
overall program, treating roughly ¥ of the 620 acres of EWM each year. This initial effort will be followed
by a long term yearly maintenance program. The areas to be treated are shown on the EWM infestation
map in figure 1. The estimated area of each treatment year is listed below.

Figure 1. Proposed Treatment Areas



Treatment year Acres of EWM Treated
with ProcellaCOR EC™

2022 223.5 acres
2023 188.6 acres
2024 209.5 acres

During these years there will also be much smaller areas of the lake treated with other methods with
estimated areas shown below in acres.

Treatment year DASH Barrier Harvesting  ProcellaCOR EC™  Total
2022 <1 <1 40 223.5 <266
2023 <2 <2 50 118.6 <198
2024 <3 <2 0 209.5 <215
2025 on <3 <2 0 10-50 <55

The combination of all methods is less than 40% of the littoral zone (269 acres) of the lake in
any given year.

Litoral Zone

The littoral zone of Lake Bomoseen is shown in figure 2, and totals 672 acres not including the
area of wetlands above the bridge. This calculation was done utilizing the map contour lines of
the lake, and counting all areas of the lake that are 20 ft or shallower. This is a conservative
calculation since the data in the 2009 Survey of Vermont Lakes by the EPA showed the Secchi
Transparency of Lake Bomoseen to be over 25 ft. This is consistent with observation, since it is
rare to see plants in water that is deeper than 18ft in the lake.



Figure 2. Lake Bomoseen Littoral Zone (672 Acres)



Methodology of selection of initial treatment areas

Several factors have been utilized to formulate the sequential treatment plan as shown in figure
1. First and foremost following the restrictions of the DEC and VT Fish and Wildlife, to minimize
possible treatment effects on native species, only 40% of the littoral zone can be treated in a
given year. Secondly the water flow in lake Bomoseen flows from north to south, coming from
Glen Lake and emptying into the Castleton River. Treating the upstream areas first, reduces the
recolonization of EWM in areas that have already been treated. Thirdly this plan also treats the
large areas infested with EWM, that must be traversed for navigation by motor boats, in the first
phase further minimizing recolonization of treated areas by EWM floating fragments generated
by propellers.

Integrated plan to minimize the use of herbicides

In the first three years of this program and especially in the following maintenance years, The
Lake Bomoseen Association (LBA) working alongside the Lake Bomoseen Preservation Trust
(LBPT) and the Friends Up North (FUN) will be executing an integrated plan using multiple
technologies to reduce the need for herbicide use. These will be used more in the untreated
areas during the first 3 years and then throughout the lake as needed in the following
maintenance years. These methods are listed below along with their benefits and limitations.
Of note the mechanical harvesting will be limited to only the first 2 years.

DASH

Diver assisted suction harvesting (DASH) is a method of selected hand harvesting which has
worked well in multiple lakes in Vermont following herbicide treatment. It has been successfully
used in recent years on Lake Bomoseen in treating small areas near shorelines. DASH will
continue to be used during the major treatment years and years following to spot treat areas
including those that have become recolonized. The major limitation of DASH is that it will be
limited to small areas due to the costs of capital equipment and labor intensive diver efforts. To
cover any significant area many DASH teams would need to be used due to the limited area
that one diver can cover in a day.

Benthic Barriers
Benthic Barriers work well at killing vegetation and have utility in areas very close to shore
where they can be managed by residents. Their limitations are that they are less selective than

other methods and dead plant material is left on the lake bottom to add to the nutrient mass that
can promote invasive weed regrowth.

Hand pullin



Hand pulling works well in small areas, typically done by volunteers. Similar to DASH this is
limited by the labor intensive nature of the process and the fact that often the plants break and
the roots and stem base remain to regrow.

Greeters Program

An important process to limit introduction and export of invasive species of all types into and out
of Lake Bomoseen is the greeters program. This has been done at two locations for years and
a program to significantly reinforce this project is currently underway.

Floater Skimmin

A new process that was started on Lake Bomoseen in 2021, floater skimming utilizes a
traditional harvesting machine with the cutting head removed and replaced by a device that
collects cut weeds floating on or near the surface. This initially will be done in general areas as
well as assisting the mechanical harvester in collecting cut weed fragments that are not
collected by the harvester. After the mechanical harvesting has been discontinued this machine
can continue to be used to collect floating weeds produced by motor boats and other causes as
required. The need for this will likely be minimal once the volume of EWM has been
dramatically reduced.

Mechanical H .

Mechanical Harvesting is a technology of cutting the tops of weeds off at a certain
height,collecting many of these cuttings, and removing them from the lake. For many years this
has been used on Bomoseen and other Vermont lakes. There is utility for this method in areas
where navigation lanes need to be maintained, often requiring the removal of weeds other than
EWM. This technology is useful for a temporary reduction in weed height but requires multiple
cuts per season to be effective, limiting its usefulness in large areas, unless a fleet of machines
is available along with significant funding on an annual basis. A major limitation of mechanical
harvesting is that due to the cut fragments that are not removed, reseeding can occur.
Harvesting can actually increase the EWM bed, worsening the problem. Because of these
limitations this mitigation program will be using mechanical harvesting in a very limited fashion
for a limited time, with the exception of the harvesting done north of Float Bridge to maintain a
navigation lane. This use of harvesting above the bridge will need to be continued although
most plants cut from this area are not EWM and thus have minimal recolonization impact.
Below Float Bridge in year 1 and 2 mechanical harvesting will be limited to areas downstream of
areas treated with ProcellaCOR EC™ to assist in maintaining areas of the lake that have not
been treated yet. These areas will be limited as listed above and the skimming machine will be
used in conjunction with the harvester to minimize uncollected fragments. There is no plan for
continued harvesting below Float Bridge after program year 2.



Details of the application of ProcellaCOR EC™

History and information on ProcellaCOR EC™

After receiving its full aquatic registration from the EPA in February 2018, ProcellaCOR EC™
was used in numerous locations throughout the country for control of milfoil and other
susceptible invasive aquatic plants. In 2018 just within New England, SOLitude applied
ProcellaCOR at approximately a dozen locations in New Hampshire and Connecticut for the
control of variable milfoil and Eurasian watermilfoil. In 2019 in Vermont alone, SOLitude applied
ProcellaCOR at four water bodies; while many water bodies in New York, New Hampshire,
Massachusetts, Maine, and Connecticut were also treated with ProcellaCOR. Results of all
treatments performed to date have been extremely positive, achieving nearly complete control
of targeted milfoil growth with little or no impact to non-target native plants. Documentation from
use in 2019 on the selectivity of ProcellaCOR at Vermont projects has been provided to VT
DEC, and it has proven to be even more selective for EWM control in Vermont lakes than has
been achieved using Sonar (fluridone) or Renovate (triclopyr) herbicide in recent years.

Previously issued ProcellaCOR EC herbicide permits issued by Vermont DEC for other water
bodies have been conditioned such that only a maximum of 40% of the littoral zone (or area
where light penetrates enough to support plant growth) can be managed in any one calendar
year. This management includes the use of DASH, bottom barriers and/or herbicide, but
excludes hand-pulling as that can be done at any time without a permit. The littoral zone of Lake
Bomoseen is 672 acres, which means only 269 acres can be managed with any method or
combination of methods in a given year. For 2022, the LBA is proposing to treat approximately
223 acres with ProcellaCOR EC herbicide.

The 40% management limitation to the littoral zone of a given waterbody is the protective
measure that DEC has provided in order to minimize any significant impacts to the waterbody as
a resource to all of its users. Additionally, the 40% threshold allows for wildlife habitat to remain
protected. For example: EWM is not an ideal fish habitat, but if few native aquatic plant species
are present within the respective waterbody, then EWM is likely acting as some fish habitat. As
such, with only portions being treated it limits the overall impact. Based on ProcellaCOR’s
reduced risk profile issued by the US EPA and it’s overall brief presence within the water (24-48
hours maximum; reported photolytic half-life is 0.07 days or 1.68 hours), there are no cumulative
adverse impacts anticipated to affect the lake as a resource for its users.

Excellent selectivity and minimal impact to non-target species has been demonstrated with
ProcellaCOR treatments that have been performed in Vermont and the Northeast to date. Of the
other species reported in Lake Bomoseen by Solitude in 2021, the only plants that may show
some impact following treatment are coontail (Ceratophyllum demersum), and white water lilies
(Nymphaea odorata). Coontail is typically not impacted by ProcellaCOR EC™ treatments except
when using rates of 4+ PDUs/ac-ft; while the white water lilies may show some discoloration



and twisting, depending on their proximity to the treatment area(s), before outgrowing the
symptoms.

Use of this herbicide is intended to supplement the proposed integrated, long range pest
management program outlined in the Purpose Section. Herbicide treatment will be used to
target areas of the most abundant EWM growth, while the non-chemical techniques will be
utilized on smaller and more widely scattered patches in subsequent years. The program
objective will be to initially reduce the distribution and density of EWM and subsequently
minimize herbicide use. Undoubtedly, other areas of Lake Bomoseen would be significantly
more infested with EWM growth if it were not for the LBA/LBPT/FUN'’s diligent and intensive
non-chemical management programs. LBA/LBPT/FUN also remains committed to initiating and
supporting responsible and practical watershed management protection measures.

The treatment program being proposed at Lake Bomoseen involves the treatment of
approximately 620 acres, over 3 years, of EWM growth that was documented during the survey
in September 2021 by Solitude as shown in the attached map(s). EWM growth in these areas is
now too abundant to be cost-effectively managed using suction harvesting, bottom barriers or
hand pulling, as was attempted in the past. Therefore the only viable solution available to
successfully manage EWM, and improve the health of the lake, is with a safe, selective
herbicide treatment such as ProcellaCOR.

ProcellaCOR herbicide is used as a one-time application during each year when it is to be used;
however, which control method (DASH, bottom barriers, ProcellaCOR, etc.) is the most
appropriate for use will be determined annually based on EWM densities and distributions. It is
anticipated that treatment areas would experience multiple years of control following one
treatment effort. However, it is understood that any fragments entering the treated area(s) from
unmanaged areas elsewhere in the lake may allow for the population to be reestablished within
that area. Thus, diligent control and spread prevention measures, as LBA/LBPT/FUN has
already undertaken and will continue, must be taken by all lake users in order to mitigate future
spread potential at Lake Bomoseen as well as other water bodies nearby.

Based on the recent treatment experiences with ProcellaCOR herbicide at other New England
lakes, and input from SePRO Corporation, the following protocols are recommended for the
proposed ProcellaCOR treatment at Lake Bomoseen in 2022 and future years, if needed:

1._Formulation — Utilize ProcellaCOR™ EC herbicide. This is a liquid formulation.

2. Application — A solution of ProcellaCOR diluted with lake water would be prepared in a mixing
tank onboard the treatment boat and the solution will be evenly injected throughout the
designated treatment areas using trailing drop hoses and a calibrated pumping system.

3. Timing — Treatment would be scheduled for anytime between early June and early September
(temperature dependent) period when there is sufficient EWM growth to maximize herbicide
uptake.

4. Rate — The recommended application rate (dose) is based on the percentage of the
waterbody being treated and the susceptibility of the target plant. EWM has proven to be



especially susceptible to ProcellaCOR EC™ allowing for low application rates to be used. The
EPA label allows for application of 25 Prescription Dose Units (PDUs) per acre-foot of water
being treated. Based on the high susceptibility of EWM, the recommended application rate for
Lake Bomoseen is up to 3 PDUs per acre-foot, for large contiguous blocks. The 3 PDU
application rate is only 12% of the maximum allowable application rate listed on the product
label.

Higher application rates (4-5 PDUs per acre-foot) may be used in smaller treatment areas that
are subject to more dilution with untreated water. This treatment strategy was employed at Lake
Morey, Lake Hortonia, Lake Saint Catherine and Burr Pond in 2019. All of the aforementioned
projects were conducted in the same way that Lake Bomoseen’s project is proposed under this
application. All results from each of those treatments, as well as overall lack of non-target
impacts, were incredibly successful.

Herbicide: ProcellaCOR™ EC Liquid formulation EPA Reg. No.: 67690-80 Active Ingredient:
florpyrauxifen-benzyl 2.7% 1 PDU is equal to 3.2 fl. oz.

Application Rate: Up to 5 PDU per acre-foot

Treatment Area: Up to approximately 620 acres (over 3 years) — see attached map * Actual
acreage is anticipated to be finalized in May 2022

Total product to be applied: in Year 1 to 223 acres would be: 4935 PDUs (123.375 gals)
maximum * Assumes average depth of 7 feet per treatment area. Actual quantity to be applied
may be reduced following pretreatment inspection to finalize treatment areas in May 2022

Target Concentration 1 PDU of ProcellaCOR EC (3.2 fl. oz) achieves 1.93 ppb/acre foot The
proposed application rate of 3 PDU/ac-ft will result in concentrations of 5.79 ppb within the
treated areas. Treating 223 acres (Year 1 treatment) at 3 PDU will yield a theoretical maximum
lake-wide concentration of 0.33 ppb. (assumes an approximate lake volume of 28,800 or an
average depth of 12 feet above the thermocline).

Treatment Timing: Between early June and early September 2022 Delay treatment until there
is sufficient active EWM growth to maximize herbicide uptake

Method of Application: The liquid formulation will be diluted with lake water and evenly applied
throughout the designated treatment areas using a calibrated pumping system and trailing drop
hoses. GPS systems with WAAS or differential accuracy will be used to provide real-time
navigation and to ensure that the herbicide is evenly applied throughout the designated
treatment areas.

Impacts to native plant communities and wildlife



Significant adverse impacts to the native plant community are not expected from the proposed
ProcellaCOR herbicide treatment at Lake Bomoseen. Data gathered by SePRO Corporation
during the product registration process and actual results documented during the 2018 and
2019 treatment seasons have shown that EWM is highly susceptible to low rates of
ProcellaCOR. Few, if any, adverse impacts are expected on most non-target native plants at the
rate anticipated for use at Lake Bomoseen.

At treatments performed by SOLitude in 2018 and 2019, the only temporary impacts seen were
slight stem twisting and leaf curling on watershield (Brasenia screberi), white waterlily
(Nymphaea odorata) and yellow waterlily (Nuphar variegata), but the plants grew out of the
symptoms after a period of several weeks. Although coontail (Ceratophyllum demersum) is on
the ProcellaCOR label as a potentially impacted species, it has been observed that only
application rates above 4 PDUs/ac-ft have any observable impacts on coontail. Of the 2019
Vermont ProcellaCOR applications, the only impact observed was to the waterlily species at
Burr Pond in Sudbury as the treatment area was directly adjacent to the shoreline patch. The
waterlily pads turned slightly yellow and brown, had some lifting and twisting of the pads, but
eventually grew out of the symptoms before the end of the season. These impacts were
anticipated and not of concern.

The ProcellaCOR EC label identifies the species that are susceptible to the herbicide, which
include the following species known to be within Lake Bomoseen watershield (Brasenia
schreberi), coontail (Ceratophyllum demersum), white water lilies (Nymphaea odorata)and
Eurasian watermilfoil (Myriophyllum spicatum). There are additional species listed on the
ProcellaCOR label which may be susceptible to treatment, however they are not known to be
present within Lake Bomoseen. Additionally, based on ProcellaCOR experience at other water
bodies in Vermont and the northeast, white water lilies (Nymphaea odorata) can also be
susceptible, but only show slight twisting and discoloration symptoms which are outgrown
approximately 4-8 weeks following treatment. Further, all potentially susceptible species have
susceptibilities dependent upon their proximity to the treatment areas and the dose being
applied —i.e. if a patch of watershield is not located close to any treatment area, it would be
anticipated that the watershield would be unimpacted. Based on the list of species documented
in Lake Bomoseen by Solitude in 2021, only white waterlilies and coontail may be impacted
depending on their proximity to the treatment area(s). Based on the proposed treatment rate (3
PDUs/ac-ft), there are no impacts anticipated to any coontail plants. A complete list of plant
species found in Lake Bomoseen can be found in Solitude’s 2021 survey report, which is
included in this application.

No impact to State protected plant species is anticipated following treatment with ProcellaCOR
herbicide. Of the State listed species previously observed in Lake Bomoseen according to the
VT DEC Lake Scorecard, none are anticipated to be adversely impacted by a ProcellaCOR
herbicide treatment.



It is understood that although wetlands are present within Lake Bomoseen, the only anticipated
impact would be that of reduction in EWM plants and all other non-target impacts to wetland
areas would be negligible.

Following treatment efforts, the plants within the treatment areas would be anticipated to follow
a similar decomposition timeline as follows: within a week of treatment — EWM plants are
anticipated to be leaning over within the water column; within two weeks of treatment - EWM
plants are anticipated to be leaning and more fallen over within the water column, beginning to
brown and get discolored, and if touched, the plants would be anticipated to easily break apart,
however fragments of these plants are no longer viable; within three weeks of treatment - EWM
plants are anticipated to be completely fallen within the water column and be difficult to find
even along the bottom sediment. As a result of the timeframe of decomposition, and minimal
amount of area to be managed utilizing ProcellaCOR relative to the overall waterbody acreage,
there is no additional concern for an algal bloom beyond what may be present in any one given
year at a waterbody of Lake Bomoseen’s nature.

The permit application is anticipated to be conditioned to limit EWM management (all herbicide
use, diver-assisted suction harvesting, and benthic barrier use) to 40% of the littoral zone. The

40% threshold was established by DEC to maintain and protect existing fish and wildlife habitat,
as a result, the habitat will not be changed significantly. Overall, EWM is not a beneficial habitat
for fish.

Based on the ecotoxicological testing completed for ProcellaCOR, there was no toxicity
observed for avian, fish, or other species exposed to the product during both short and long
term studies. It should be noted that these testing efforts included higher concentrations than
even those available at the maximum label rate. Additional documentation from the State of
Washington’s review of ProcellaCOR is attached.

WATER USE RESTRICTIONS AND NOTIFICATIONS

Water Use Restrictions — The only water use restrictions listed on the current ProcellaCOR™
EC label are all centered around the use of ProcellaCOR treated water for irrigation purposes.
There are no restrictions on using ProcellaCOR treated water for drinking water, swimming or
fishing.

However, it is anticipated that Vermont DEC will condition the permit similarly to others issued
for ProcellaCOR use in 2019; on the day of treatment, no use of the treated waterbody and
associated outlet stream up to one mile downstream is recommended for any purpose, including
swimming, boating, fishing, irrigation, and all domestic uses. Additional advisories and
recommendations related to irrigation and the use of treated waters are to follow what is listed
on the ProcellaCOR EC label.

Irrigation restrictions vary depending on what is being irrigated. Turf may be irrigated
immediately after treatment without restriction. Irrigation of landscape vegetation and other



non-agricultural plants can occur once ProcellaCOR concentrations are determined to be less
than 2 ppb or by following a waiting period that is 7 days for the use rates being proposed.

Based on prior ProcellaCOR application review in Vermont, the Vermont Department of Health
had issued a favorable drinking water review for ProcellaCOR, which states application
according to the label would pose a negligible risk to public health. It is anticipated the agency’s
review for Lake Bomoseen would be similar.

Written Notification — In accordance with the Vermont DEC permit conditions, all direct
waterfront abutters of the treated waterbody and up to one mile downstream will be notified in
writing by USPS mail. This will include notification of permit application submission and prior to
any herbicide treatment, which will occur two weeks in advance of the date of treatment. Local
access points to the lake will be posted with signage warning of the pending herbicide
application and water use recommendations to be imposed. The signs will include language
specified by VT DEC for this purpose. The signage will be the source of information for the
specific treatment areas and water use restrictions and will include the website(s) where
additional treatment information can be accessed.

SURVEYS AND MONITORING

Consistent with other Five-Year Integrated Management Plans for Vermont waterbodies and
existing efforts undertaken by the LBA/LBPT/FUN, the organizations propose to continue the
comprehensive late season aquatic plant survey as conditioned in the permit. By conducting
annual survey efforts, changes in EWM and native aquatic plant species distributions and
densities can be tracked effectively to align management efforts for the following season.
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] .0 INTRODUCTION

A comprehensive point-intercept survey was performed at Lake Bomoseen on August 2-3, 2021.
Bomoseen Lake is a 2400-acre lake located in Hubbardton and Castleton, Vermont with
reported maximum and average water depths of 65 and 27 feeft, respectively. Through the
years, Eurasian watermilfoil has been distributed in varying densities throughout the littoral zone.
For several years, Eurasian watermilfoil has been managed by use of a mechanical harvester.

The following report summarizes the point-intercept aquatic plant survey at Bomoseen Lake.

2.0 SUBMERSED AQUATIC VEGETATION SURVEY

2.1 Methods

The late season comprehensive aquatic vegetation survey was
conducted in two days, August 2-3, 2021. A point-intercept survey was
completed and survey methodology from past years was replicated
(Appendix C). A total of 357 data points, based on an 80-meter grid
throughout the littoral zone, were surveyed (Image 1/Appendix A).

Recorded at each data point was the following information: aquatic
plant species present, plant biovolume (height of the plants in the
water column), overall cover of submersed plant cover and overall
floating-leaf cover. Water depths were verified using a high-resolution
depth finder. The plant community was assessed through visual
inspection, use of a throw-rake and when necessary, with an Aqua-Vu
underwater camera system. Plants were identified to genus and
species level when possible. Plant cover was given a percentage rank
based on the aerial coverage of plants within an approximate 400
square foot area assessed at each data point. Generally, in areas
with 100% cover, bottom sediments could not be seen through the
vegetation; percentages less than 100% indicated the amount of
bottom area covered by plant growth. In addition to cover percentage, a plant biovolume
index was assigned at each data point to document the amount of plant growth vertically
through the water column.

Image 1

Field data and the location for each data point is provided in Appendix A.

2.2 Point-Intercept Survey Results

Thirty-four (34) native species and one (1) invasive
species were identified during the survey. Thirteen (13)
of the 357 data points did not support any aquatic
vegetation growth. The average depth of the data
points was 6.7 feet; however, growth was present out



to depths of approximately 16 feet. The average height of the plants (biovolume) was 3.4,
which stafes that the majority of aquatic vegetation was present just below the surface.
Average species richness (the # of species present/data point) was roughly 5.85 species per
point. The average fotal percent cover of vegetation at each data point was 71.6%,
indicating that 71% of the ground was covered by vegetation at each data point. The
average percent cover of data points where floating-leaf vegetation (white/yellow waterlily,
watershield) is present was 8.6%. Floating vegetation was very limited in the majority of the
lake, but increased exponentially in the northern-most area of the lake (north of the float
bridge) where a majority of this area is considered wetland.

Observed at 88.8% of the survey points, Eurasian Watermilfoil (Myriophyllum spicatum) was the
most commonly encountered species in Lake Bomoseen. The second most abundant
species observed, in decreasing order of abundance, were: Potamogeton zosteriformis 62%,
Elodea spp. 57%., Potamgeton illinoensis 48%, Vallisneria americana 45%, Potamogeton
amplifolius 38%, and zosterella dubia 31%. All other species had frequency of occurrence

values less than 30%.

Table 1 below highlights the species identified and their frequency of occurrence

1 Eurasian Watermilfoil Myriophyllum spicatum 317

2  Flat-stemmmed Pondweed Potamogeton zosteriformis 220 61.62
3  Waterweed Elodea spp. 202 56.58
4 llinois Pondweed Potamogeton illinoensis 170 47.62
5 Tape-grass Vallisneria americana 161 45.10
6 Large-leaf Pondweed Potamogeton amplifolius 134 37.54
7 Water Stargrass Zosterella dubia 112 31.37
8 Coontail Ceratophyllum demersum 92 25.77
9  Straight-leaved Pondweed Potamogeton strictifolius 21 25.49
10 Robbins Pondweed Potamogeton robbinsii 90 25.21
11 White Waterlily Nymphaea odorata 82 22.97
12 Water Marigold Megaladonta beckii 46 12.89
13 Slender Naiad Najas flexilis 44 12.32
14  Watershield Brasenia schreberi 43 12.04
15  Yellow Waterlily Nuphar variegata 4] 11.48
16 White-stemmed Pondweed Potamogeton praelongus 36 10.08
17 Humped Bladderwort Utricularia gibba 29 8.12



18 Common Bladderwort Utricularia vulgaris 22 6.16
19  Flat-leaved Bladderwort Utricularia intermedia 22 6.16
20 Muskgrass/Stonewort Macroalga Chara/Nitella spp. 18 5.04
21 Thin-leaf Pondweed Potamogeton pusillus 18 5.04
22  Small Bladderwort Utricularia minor 16 4.48
23  Bur-reed Sparganium spp. 15 4.20
24 Robbin-leaf Pondweed Potamogeton epihydrus 13 3.64
25 Duckweed Lemna minor 9 2.52
26 Grassy Pondweed Potamogeton gramineus 8 2.24
27  Floating-leaf Pondweed Potamogeton natans 8 2.24
28 Greater Duckweed Spirodela polyrhiza 8 2.24
29  White Water Crowfoot Ranunculus aquatilis 7 1.96
30 Ivy-leaved Duckweed Lemna ftrisulca 5 1.40
31  Northern Watermilfoil Myriophyllum sibiricum 4 1.12
32 Clasping-leaf Pondweed Potamogeton perfoliatus 2 0.56
33 Spikerush Eleochairis spp. 2 0.56
34 Watermeal Wolffia spp. 1

35 Floating Bladderwort Ufricularia radiata 1

*n=357

3.0 SUMMARY AND DISCUSSION

e Eurasian watermilfoil (Myriophyllum spicatum) is the most common species present in
Lake Bomoseen, present at 89% of data points.

e There were thirty-four (34) native aquatic vegetation species collected, including 25
submersed species, six (6) floating-leaf species, two (2) emergent species, and two (2)
macro-algae species.
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INTRODUCTION

A comprehensive point-intercept survey was performed at Lake Bomoseen on August 2-3, 2021.
Bomoseen Lake is a 2400-acre lake located in Hubbardton and Castleton, Vermont with
reported maximum and average water depths of 65 and 27 feeft, respectively. Through the
years, Eurasian watermilfoil has been distributed in varying densities throughout the littoral zone.
For several years, Eurasian watermilfoil has been managed by use of a mechanical harvester.

The following report summarizes the point-intercept aquatic plant survey at Bomoseen Lake.

SUBMERSED AQUATIC VEGETATION SURVEY

Methods

The late season comprehensive aquatic vegetation survey was
conducted in two days, August 2-3, 2021. A point-intercept
survey was completed and survey methodology from past
years was replicated (Appendix C). A total of 357 data points,
based on an 80-meter grid throughout the littoral zone, were
surveyed (Image 1/Appendix A).

Recorded at each data point was the following information:
aqguatic plant species present, plant biovolume (height of the
plants in the water column), overall cover of submersed plant
cover and overall floating-leaf cover. Water depths were
verified using a high-resolution depth finder. The plant
community was assessed through visual inspection, use of a
throw-rake and when necessary, with an Aqua-Vu underwater
camera system. Plants were identified to genus and species
level when possible. Plant cover was given a percentage rank
based on the aerial coverage of plants within an approximate
400 square foot area assessed at each data point. Generally,
in areas with 100% cover, bottom sediments could not be seen
through the vegetation; percentages less than 100% indicated
the amount of boftom area covered by plant growth. In
addition to cover percentage, a plant biovolume index was
assigned at each data point to document the amount of plant
growth vertically through the water column.

Image 1

Field data and the location for each data point is provided in Appendix A.

Point-Intercept Survey Results

Thirty-four (34) native species and one (1) invasive
species were identified during the survey. Thirteen (13)
of the 357 data points did not support any aquatic
vegetation growth. The average depth of the data
points was 6.7 feet; however, growth was present out
to depths of approximately 16 feet. The average height
of the plants (biovolume) was 3.4, which states that the
majority of aquatic vegetation was present just below
the surface. Average species richness (the # of species
present/data point) was roughly 5.85 species per point.
The average total percent cover of vegetation at each data point was 71.6%, indicating that
71% of the ground was covered by vegetation at each data point. The average percent
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cover of data points where floating-leaf vegetation (white/yellow waterlily, watershield) is
present was 8.6%. Floafing vegetation was very limited in the majority of the lake, but
increased exponentially in the northern-most area of the lake (north of the float bridge)
where a majority of this area is considered wetland.

Observed at 88.8% of the survey points, Eurasian Watermilfoil (Myriophyllum spicatum) was the

most commonly encountered species in Bomoseen Lake.

The second most abundant

species observed, in decreasing order of abundance, were: Potamogeton zosteriformis 62%,
Elodea spp. 57%. Potamgeton illinoensis 48%, Vallisneria americana 45%, Potamogeton
amplifolius 38%, and zosterella dubia 31%. All other species had frequency of occurrence
values less than 30%.

Table 1 below highlights the species identified and their frequency of occurrence

Eurasian Watermilfoil Myriophyllum spicatum 317
2 | Flat-stemmed Pondweed Potamogeton zosteriformis 220 61.62
3 | Waterweed Elodea spp. 202 56.58
4 | llinois Pondweed Potamogeton illinoensis 170 47.62
5 | Tape-grass Vallisneria americana 161 45.10
6 | Large-leaf Pondweed Potamogeton amplifolius 134 37.54
7 | Water Stargrass Zosterella dubia 112 31.37
8 | Coontail Ceratophyllum demersum 92 25.77
9 | Straight-leaved Pondweed Potamogeton strictifolius 91 25.49
10 | Robbins Pondweed Potamogeton robbinsii 90 25.21
11 | White Waterlily Nymphaea odorata 82 22.97
12 | Water Marigold Megaladonta beckii 46 12.89
13 | Slender Naiad Najas flexilis 44 12.32
14 | Watershield Brasenia schreberi 43 12.04
15| Yellow Waterlily Nuphar variegata 4] 11.48
16 | White-stemmmed Pondweed Potamogeton praelongus 36 10.08
17 | Humped Bladderwort Utricularia gibba 29 8.12
18 | Common Bladderwort Utricularia vulgaris 22 6.16
19 | Flat-leaved Bladderwort Utricularia intermedia 22 6.16
20 | Muskgrass/Stonewort Macroalga | Chara/Nitella spp. 18 5.04
21 | Thin-leaf Pondweed Potamogeton pusillus 18 5.04
22 | Small Bladderwort Ufricularia minor 16 4.48
23 | Bur-reed Sparganium spp. 15 4.20
24 | Robbin-leaf Pondweed Potamogeton epihydrus 13 3.64
25 | Duckweed Lemna minor 9 2.52
26 | Grassy Pondweed Potamogeton gramineus 8 2.24
27 | Floating-leaf Pondweed Potamogetfon natans 8 2.24




Page 3 2021 Aguatic Vegetation Survey Report
Lake Bomoseen

28 | Greater Duckweed Spirodela polyrhiza 8 2.24

29 | White Water Crowfoot Ranunculus aquatilis 7 1.96

30 | Ivy-leaved Duckweed Lemna ftrisulca 5 1.40

31 | Northern Watermilfoil Myriophyllum sibiricum 4 1.12

32 | Clasping-leaf Pondweed Potamogeton perfoliatus 2 0.56

33 | Spikerush Eleocharis spp. 2 0.56

34 | Watermeal Wolffia spp. 1 -
35 | Floating Bladderwort Utricularia radiata 1

*n=357

SUMMARY AND DISCUSSION

e Eurasian watermilfoil (Myriophyllum spicatum) is the most common species present in
Lake Bomoseen, present at 89% of data points.

e An estimated 700 acres of the lake's littoral zone is capable of supporting Eurasian
watermilfoil growth.

e The density of Eurasian watermilfoil growth varies throughout the lake, but is expected to
fluctuate significantly from year to year in any given area.

e There were thirty-four (34) native aquatic vegetation species collected, including 25
submersed species, six (6) floating-leaf species, two (2) emergent species, and two (2)
macro-algae species.

MANAGEMENT ALTERNATIVES EVALUATION

Management efforts to control Eurasian watermilfoil (EWM) in Vermont lakes in recent years
have primarily relied on the use of aquatic herbicides, diver assisted suction harvesting
(DASH) and hand pulling. All of these techniques are appropriate for use at Lake
Bomoseen, but the program will need to be appropriately scaled considering the size of the
lake. Approximately 700 acres of the lake’s littoral zone supported varying density growth of
EWM during the 2021 survey. Management efforts will need to focus on large-scale
strategies that will be cost-effective at Lake Bomoseen. Some techniques are simply not
practical for large infestations. The most commonly employed large-scale management
techniques for EWM control being used nationally are described below.

e Mechanical Controls
o Mechanical Harvesting (i.e. cutting and collecting) or raking is usually not
recommended for EWM control because the plant fragmentation and
escaping plant fragments that are inevitable with this technique can result in
spreading the infestation. The only exception to this is in waterbodies where
other limiting factors prevent other techniques from being considered.
Mechanical harvesting cuts and removes stems and leaves above the
sediment, but does not remove the root structures and as a result usually
provides temporary control. In many cases, multiple harvests are required
during a growing season to maintain open water condifions. Harvested
vegetation needs to be transported to shoreline off-loading areas and then
the material needs to be loaded and hauled away to a permanent upland
compositing or disposal site. For submersed plants like EWM, conventional
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and mid-sized aquatic weed harvesters typically clear 1-2 acres per day of
operatfion. Removal efficiency depends on plant density, distance to the
shoreline off-loading locations and other in water obstructions (eg. shallow
areas, stumps, rocks, etc.). Current unit costs for on-water mechanical
harvesting typically run between $1000-$2000 per acre, and the shore-based
disposal costs are usually between 50-100% of the on-water costs.

Mechanical Hydro-Raking involves using a floating backhoe style machine to
“rake” the bottom and try to remove the plants and their attached root
stfructures. Each rake-full of plants and roots needs to be placed onto a
fransport barge and then the material is brought to shore, off-loaded and
shore-based disposal is the same as harvesting. Since the rooft structures are
removed, confrol is usually longer lasting than harvesting, but permitting may
be more involved. The threat of escaping plant fragments remains.
Hydro-raking is much slower than harvesting, so usually less than 0.25 acres
can be cleared per day, which drives removal costs up to $8000-$10,000 per
acre.

e Physical Controls

o

o

o

Drawdown or water-level lowering during the winter months to allow for
freezing and drying of plant foliage and root structures does control EWM and
it can be used effectively to contfrol EWM in shoreline areas on large lakes.
However, control is usually limited to the areas that can be exposed to
necessary freezing and drying conditions. Drawdowns are also non-selective
and can have adverse effects on native plants, hydraulically connected
wetlands and aquatic fauna.

Hand Pulling is an effective strategy to remove invasive plants like EWM.
Divers are usually required in water depths greater than 4 feet to dislodge the
root structures from the sediment and carefully remove the entire plant and
root structures. Use of barge mounted suction pumps (usually called Diver
Assisted Suction Harvesting or DASH) can greatly increase removal efficiency.
Although effective, this technique is slow and best suited for small areas, or for
follow-up control of widely scattered regrowth after other techniques are
performed. Operational costs usually run upwards of $10,000 per acre
cleared.

Benthic Barriers or bottom weed barriers are durable fabrics that are
designed to be installed along the lake bottom and kill plants by compression
and by blocking sunlight.  Again, small areas are most realistic, as costs
typically exceed $10,000 per acre. Benthic barriers are usually used in swim
areas and around docks.

e Biological Controls

Herbivorous insects have been identified and stocked to manage EWM. The
most noteworthy was the use of the aquatic weevil (E. lecontei) that was
originally discovered in Vermont and pioneered by Dr. Sallie Sheldon at
Middlebury College. Studies and evaluations are ongoing, but to date it has
still not proven to be a predictable means of managing EWM growth. There
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are no other known biological control methods that are suitable for selective
EWM control and approved for use in Vermont.

e Herbicide Controls

(e]

o

o

Application of State/EPA registered aquatic herbicides is probably the most
commonly used technique to control large infestations of EWM throughout
the country. Over the past twenty years, herbicide use on public lakes in
Vermont has been limited to three active ingredients:

Huridone - is a systemic-acting herbicide that controls the entire plant
including the root structures. Fluridone (trade name Sonar) has been
registered for aquatic use since the mid 1980’s. The first fluridone applications
in Vermont occurred in 2000 at Lake Hortonia and Burr Pond. Several other
lakes were treated in subsequent years. It is a slow-acting herbicide that
usually requires upwards of 90 days of concentration exposure time (CET) to
completely control the plants. Fluridone is highly soluble, so it is most effective
for whole-lake or large-scale applications and is less effective for
spot-treatments.

Triclopyr - is another systemic-acting herbicide with a shorter CET requirement
that made it more effective for smaller spot-treatments. Triclopyr (trade
name Renovate) received its full aquatic registration around 2005 and the first
freatments in Vermont occurred in 2006 and became the most commonly
used aquatic herbicide in Vermont Lakes between 2006 and 2019.
Treatments typically provided 1-2 years of effective EWM conftrol, but
refreatment of the same areas was often required after 2 or 3 years.

Florpyrauxifen-benzl - is one of the newer products registered in aquatics. It is
also systemic-acting providing complete control of susceptible plants, and it is
highly selective for ENM and other plants in the milfoil family. It has been
registered for use in Vermont since 2019 under the trade name ProcellaCOR
EC. It was registered under the reduced risk protocol with the USEPA and has
a more favorable toxicological profile due to its fast action and low use rates.
It has a similar mode of action as Triclopyr, but is applied at much lower rates
(ppb vs. ppm) and it has a much shorter half-life in water (days vs. weeks).
ProcellaCOR EC has become the standard for EWM management in Vermont
lakes and has been used exclusively over the past two years.

The three herbicides described above can all be permitted for use in water
that is used for potable (drinking) purposes per language on their EPA
specimen labels.

RECOMMENDED MANAGEMENT PROGRAM

Developing an integrated vegetation management program is recommended to
implement an effective EWM control program at Lake Bomoseen. The large size of Lake
Bomoseen coupled with the annual variability of EWM growth necessitates a lake-wide
management approach that allows for adaptive management as conditions change. Past
mechanical harvesting efforts provided temporary conftrol, but may have accelerated the
spread of EWM throughout the lake’s littoral zone. Herbicide applications offer the most
cost-effective and selective means of achieving conftrol in large areas, while DASH and
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hand pulling, and possibly the use of benthic barriers would be used to manage regrowth,
to extend the duratfion of confrol of herbicide freatments and in areas where herbicides
cannot be used effectively such as areas adjacent to steep drop-offs, in areas of inflow or
around mapped populations of state protected species. Some level of in-lake
management will likely be required annually to preserve the desired level of control over
the invasive EWM growth. Typical integrated vegetation management programs include
routine assessments, permitting, management activity implementation, annual monitoring
and permit compliance reporting. These steps are critical fo guide program adjustments,
planning and budgeting for work needed in upcoming years.

Permitting

Initiating an integrated vegetation management program at Lake Bomoseen will require
obtaining permit approval through the Vermont DEC Lakes and Ponds Program. Permit
applications will need to be prepared and filed that detail various elements of the
management program, how sensitive species and habitat will be protected and will benefit
from the proposed management efforts, and how the results of various management efforts
will be documented and reported on annually.

Management Activities

Ideally, an integrated management program at Lake Bomoseen would target sequential
control of all dense growth of EWM growth over a 3-4 year period. EWM will continue to
regrow and the Association should be prepared to implement smaller-scale annual
management efforts after the initial 3-4 years to maintain desirable conditions and prevent
the invasive plant populations from returning to their current widespread and problematic
levels. Recommended maintenance-level management options in subsequent years could
include spot-tfreatments as well as other non-chemical management techniques such as
DASH, hand-pulling, and bottom barrier placement based on the location, density, and
extent of the regrowth. In short, more aggressive use of herbicides is recommended early in
the multi-year program, shifting to smaller scale, integrated control options for ongoing
maintenance.

Considering the size of Lake Bomoseen and the extent of EWM growth, large-scale
tfreatments with ProcellaCOR EC are recommended to achieve and maintain
nuisance-level control. Since EWM is so sensitive to ProcellaCOR EC, low dose rates can be
used effectively that further limits impacts to non-target plants and reduces the duration of
associated lake water use advisory periods. Recent permit approvals in Vermont have only
allowed for freatment of up to 40% of the littoral zone annually to limit the potential for
adverse impacts to non-target species and to preserve suitable habitat for fish and other
aqguatic organisms. With nearly 700 acres of EWM growth in the lake, freatment of up to
one-third of the littoral zone is recommended per year.

Aquatic Plant Monitoring

Ongoing monitoring (vegetation, water quality, invasive species, algae, etfc.) is the
life-blood of successful lake management and should therefore be a part of any
responsible long-term management plan. The Association should consider annual
monitoring on some level in order to identify changing conditions in response to
management, but also for the early detection of possible new management
concerns/issues. Monitoring efforts can also be expanded should the Association want to
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address water quality issues such as harmful algal blooms (HABs) or elevated nutrient levels

that are adversely impacting water quality.

Budget Considerations

Task Timing Estimated Costs
Permitting: finalize management plan prepare and file permit Winter $3,500
application with VT DEC 2021/2022 (plus direct

expenses)
Initial 3-Year Herbicide Treatment Program: targeting area Summers 2022, $750,000

selective control of all EWM growth (700+ acres total; 2023, 2024 ($250,000 annually)
managing one-third per year)

Annual Aquatic Plant Surveys: comprehensive late season Annually $10,000
aqguatic plant survey and annual permit compliance

reporting

Ongoing Integrated Vegetation Management: perform Annually $25,000 - $75,000

hand-pulling and DASH, benthic barriers

Maintenance Herbicide Treatments: spot-freatments
performed after initial 3-year freatment as part of integrated
management program

Annually 2025
and beyond

$50,000 - $100,000
(estimate)
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Comprehensive Aquatic Vegetation Survey Information
Data Point Location Maps

August 2021 Data Point Depth Maps
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Relative Abundance of Eurasian Watermilfoil (M. spicatum)
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139 | 43.64421769| -73.22173060( 7 3 30 0 T T S S S
140 | 43.64491104| -73.22224751| 7 3 65 5 S T S S S T
141 | 43.64573557| -73.22239218( 6 3 40 0 T S T T S T
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Clasping-leaf Pondweed

Raw Data

Common Bladderwort

Flat-leaved Bladderwort

Small Bladderwort

Humped Bladderwort

Greater Duckweed

Three-branched duckweed
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w -
= E -
= 0 E 5
2 & 2 ® {hs T & = 5 s .
£ g 8| = & 8 9 8 s g 3 3 ° 3 5
S = = £ pra n 8 =2 s = B o S ©
o £ B 5| = 8 I P 3 g 3 3 ] E 5 2
2 g 3 5 NS 5 5 g & £ 3 3 £ 2 5 8
(=] (= @ a ] @ = = = = > [ = a = =
142 | 43.64661206| -73.22249788] 7 | 4 [ 80| o [ M | s S
143 | 43.64746694| -73.22264515] 5 | 4 [100| 0 | D T
144 | 43.64832675| -73.22260416] 9 | 3 | 85| 0 | D
145 | 43.64921733| -73.22264900] T | 4 [ 60| 0 | s | S T S
146 | 43.65010346| -73.22303072] 8 | 4 [ 70| o [ ™ 3 S
147 | 43.65095615| -73.22347328] 10 | 3 [ 70| 0 [ ™ S T
148 | 43.65168504| -73.22402054] 10| 3 [ 55| o [ s | T M| T T
149 | 43.65252776| -73.22436788] 10| 2 [ 35| 0 | s T S
150 | 43.65352102| -73.22518478] 6 | 4 |100| 0 | D 3 T 1]s s
151 | 43.65352982| -73.22394795] 11 | 2 [ 20 o | T T M
152 | 43.65441763| -73.22394099] 8 | 3 [ 90| o | s | T 3 M
153 | 43.65443179| -73.22521202] 4 | 4 [ o5 | 5 [m | s [ s | s s| 1] s T T T
154 | 43.65530038| -73.22520624] 3 | 4 [100| 25 [ ™ S M M M| T P P
155 | 43.65533235| -73.22397351] 4 | 4 [100| o [ s [ s [ 7 [ s T s| 1] s|s
156 | 43.65533603| -73.22274330] 9 | 3 |60 | 0 | T | T s |7 S S
157 | 43.65533285| -73.22148870] 7 | 4 [ 85| 0 [ M | T S S
158 | 43.65624052| -73.22024499] 7 | 3 [s0| o | s s|t|T
159 | 43.65674126] -73.21901469] 5 | 4 [100] 0 | D | S M s | s
160 | 43.65674377| -73.21779471] 5 | 4 |100| o | D 3 T s | s
161 | 43.65611278| -73.21662828] 10 | 3 [ 60| 0 | s S T S
162 | 43.65544902| -73.21581826] 5 | 4 [100] o [ M| T | T M T s
163 | 43.65482382| -73.21494034] 5 | 3 [ 75| o | T S s| 1] s
164 | 43.65434957| -73.21387550] 7 | 3 | 80| 0 | s | S T s| 1] s
165 | 43.65368279| -73.21303622] 6 | 3 | 45| 0 | s | S T T 7 T
166 | 43.65327124| -73.21189041] 6 | 3 |70 0o [ M | T 3 T T T
167 | 43.65271443| -73.21097653] 6 | 2 [ 20| 0 | T T T T
168 | 43.65180591| -73.21030640] 8 | 4 [ 70| 0o [ M | T T T
169 | 43.65091232| -73.21027581] 17 | 0 | o | ©
170 | 43.65210271| -73.20949126] 6 | 2 [ 15| o | T
171 | 43.65252072| -73.20857537] 6 | 1 | 5 [ o | T
172 | 43.65328942| -73.20794505] 12| 0 | 0 | ©
173 | 43.65416106| -73.20778999] 10 | 0 | 0 | ©
174 | 43.65502448| -73.20748287] 12| 0 | 0 | ©
175 | 43.65591045| -73.20727852] 13| 4 [ s o [ T [ 7 [ T T T T
176 | 43.65681779| -73.20732320] 6 | 3 |50 | o | T | T | s T S T
177 | 43.65769948| -73.20720258] 9 | 3 [ 45| o | T s |7 M
178 | 43.65858779] -73.20707719] 9 | 3 [30| o | T | T T S
179 | 43.65946764| -73.20687870] 10 | 4 [ 0| o | T T S
180 | 43.66037113| -73.20669875] 8 | 3 |40 | o [ T [ T [ 7 | s T T T T
181 | 43.66115467| -73.20636372] 9 | 4 [ 55 o | T s |t T S S
182 | 43.66200778| -73.20596625] 10| 4 [ 70| o | T Tls|t[T T s | ™
183 | 43.66286047| -73.20582476] 7 | 4 | 65| 0 | s T M s | s
184 | 43.66352834| -73.20545076] 5 | 4 |80 | 5 | ™ T S M| S T
185 | 43.66449544| -73.20550072] 5 | 4 [ 85 | 10 [ ™ T s s| 1t wm[wm T
186 | 43.66535526| -73.20475331] 4 | 2 [100] 0 [ s | T T S M| S T
187 | 43.66448890| -73.20428392] 5 | 3 100 15 | s S M T T
188 | 43.66538208| -73.20228358] 4 | 4 |100| 20 M S T T s M| T S T T
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189 | 43.66446862| -73.20302831] 4 | 3 |100] 0 | T S | wm T S T
190 | 43.66354343| -73.20299822| 4 | 4 | 100] 0 | M | S M| s T 3
191 | 43.66264623| -73.20298774] 7 | 4 | 80| 0 | D T | s M
192 | 43.66175548| 73.20419398] 7 | 4 | 55] 0 | s | T s | T T s | m | s S
193 | 43.66084554| -73.20169215| 4 | 4 | 60| 0 | M | S T T
194 | 43.66178482| -73.20170305] 25| 0 | 0 | O
195 | 43.66265394| -73.20173247| 18 | 0 | 0 | O
196 | 43.66355114] 73.20174295| 12 | 3 | 65| 0 | S | T | T | T | T T| 1| S
197 | 43.66446996] -73.20051759] 5 | 4 | 100| 0 | D T T T s | s
198 | 43.66538124| -73.20052816] 8 | 3 |100] 0 | S | T M| M T T
199 | 43.66628590| -73.19932192| 13 | 3 | 35| 0 | S | T T T T| T
200 | 43.66630652| -73.20053897] 6 | 4 |100| 0 | S | S M| s T 3
201 | 43.66716173] -73.20054894] 6 | 4 |100| 0 | ™ T | s T D | s
202 | 43.66718318| 73.19933239] 5 | 4 |100| 0 | S | T M| s T| 1| D] S
203 | 43.66720472| -73.19809657] 8 | 3 | 40| 0 | S T
204 | 43.66811609| -73.19808776] 5 | 3 | 75| 0 | S T | s T M| s
205 | 43.66895730] -73.19809749] 9 | 4 | 70| 0 | S T T M T | s S
206 | 43.66987486] -73.19876854] 10 | 3 | 100| 0 | S T| M| s | T T 1| 1| 5| s
207 | 43.66986774] -73.19993296] 5 | 4 |100| 0 | D s | m | T S| T |mM|s |1
208 | 43.67078220] -73.20038952] 5 | 4 |100| 5 | S S| s | T S T S S | ™ T| 1|71
209 | 43.67075832| 73.19933524] 10| 4 | 80| 0 | T | M T | s T
210 | 43.67079671| -73.19811836] 10 | 3 | 40| 0 | S | S 3 T
211 | 43.67166733] 73.19811610] 10 | 4 | 50| 0 | T | M S T T | s
212 | 43.67168041| -73.19937162] 10| 4 | 85| 0 | S | M T s
213 | 43.67166876] -73.20046068] 8 | 4 |100] 0 | M| T | S | s T S M| s T
214 | 43.67258037| -73.20049848] 7 | 4 | 75| 0 | S T T S S M S
215 | 43.67260200] -73.19936802] 5 | 4 |100| 0 | S | M | T s | T T s | T
216 | 43.67259923| -73.19812691] 10 | 3 | 40| 0 | S | S T T T S
217 | 43.67348964| 73.19815147| 10| 4 | 55| 0 | T | M S T| T
218 | 43.67345100] -73.19939216] 10 | 4 | 75| 0 | S | D T
219 | 43.67345377| 73.20061910] 5 | 4 |90 | 0 | S T | s M T T| M| T T T
220 | 43.67435457| 73.20064383] 5 | 4 |100| 5 | S | T | ™ T M S | ™ T
221| 43.67436220| 73.19938847| 7 | 4 |100] 0 | T [ M| S | T | T S T| 1|5 |s
222 | 43.67439053| 73.19814761] 10| 4 | 65| 0 | T | M T T T T
223 | 43.67527055| 73.19817209] 7 | 4 |80 | 0o | T | S | S D T
224 | 43.67526283| 73.19942744] 8 | 4 |100| 0 | M | M | T M S 3
225 | 43.67525537| 73.20065430] 3 | 4 | 90 | 25 | S T T| 1|71 S T| D S
226 | 43.67616397| 73.19939517| 7 | 4 | 95| 0 | D T T S S 3
227 | 43.67616104] 73.19816815| 8 | 3 | 85| 0 | T M| T T D s | T
228 | 43.67706184] 73.19819287| 9 | 2 | 65| 0 | T M T| T M| T
229 | 43.67709554] 73.19944873] 3 | 4 | 100| 10 | S s | s |1 M S| T mM|m|T T
230 | 43.67799651| 73.19943071| 3 | 4 |100| 50| T | D | T | T T S T s | s M| T
231| 43.67886638] 73.19942652| 3 | 4 |100| 65| S | S | s | T T T s | T M| T T
232 | 43.67978764] -73.19948000] 4 | 4 |100| 20| S | M | ™ s | s s| T T
233 | 43.68068836] 73.19950481| 8 | 4 | 65| 5 | S | S | s | T M S T| T
234 | 43.68067067| -73.20070309] 4 | 4 |100| 30 | T M M T S| T | T s| T T T
235 | 43.68068291| 73.20179324] 3 | 4 | 90 |30 | T | T | T T D T T|s |1 S T T T
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236 | 43.68158178| -73.20185333| 3 4 |100| 25 T S D S T T S S T T T T
237 | 43.68157147| -73.20071356| 4 4 90 | 60 S S D S T M T T
238 | 43.68158966| -73.19942962| 5 4 90 0 S S T T S S S T
239 | 43.68247990| -73.19948277| 5 4 [100]| 20 S M S S T T T T T
240 | 43.68248259| -73.20073846| 4 4 |100| 25 T D T S S T T T
241 | 43.68245409| -73.20200798| 4 4 [100]| 60 T T T T M S D S M S S
242 | 43.68337585| -73.20197588| 3 4 | 100| 65 S S T S T M M D D D T
243 | 43.68340426| -73.20072060| 3 4 |[100]| 55 S S S D T S S S S S S
244 | 43.68342220| -73.19947950| 3 4 | 100| 50 S S T T T T S T T M M M
245 | 43.68429165| -73.19953239| 3 4 |[100]| 80 T M S T D D D
246 | 43.68428411| -73.20077366| 2 4 | 100| 90 T S D S S S S
247 | 43.68426626| -73.20198627| 2 4 [100]| 90 T S D S S S S
248 | 43.68513018| -73.19957069| 2 4 | 100| 90 T S D S S S S
249 | 43.68515851| -73.19832958| 2 4 [100]| 90 T S D S T T T
250 | 43.68610097| -73.19829773| 2 4 | 100| 90 T S D S
251 | 43.68608320| -73.19951034| 2 4 [100]| 90 T S D S
252 | 43.68697361| -73.19953498| 2 4 | 100| 90 T S D S
253 | 43.68696062| -73.19826487| 2 4 [100]| 90 T S D S
254 | 43.68701954| -73.19709543| 2 4 | 100| 90 T S D S
255 | 43.68699616| -73.19583949| 3 4 [100]| 75 T T D S M M M S S S S T
256 | 43.68700362| -73.19461238| 2 4 | 100| 90 T T T M T S S T
257 | 43.68791481| -73.19462294| 2 4 [100]| 90 T T T S D S T T T T
364 | 43.68615369| -73.19330413| 5 4 80 [ 50 S T T T M T T M M M
366 | 43.68524979| -73.19209512| 5 4 90 | 40 T T S D T T T M M M S S S S
367 | 43.68611497| -73.19455932| 5 4 | 100| 50 T T M T M M S T T T T T
368 | 43.68610734| -73.19581493| 4 4 [100]| 70 D M M M T
370 | 43.68520930| -73.19704598| 4 4 70 | 65 T T M M M M
371 | 43.68520671| -73.19577604| 4 4 70 | 65 T T M M M M
372 | 43.68431604| -73.19579422| 5 4 |1100| O T T T M S T T
373 | 43.68428763| -73.19706383| 5 4 [100]| O S S T M T S
374 | 43.68429048| -73.19829094| 5 4 |100]| 40 [ M S T M T T M S S S
375| 43.68336931| -73.19822322| 5 4 [100]| 25 S S M T T S S S S S S
376 | 43.68343879| -73.19701119| 5 4 |1100| 5 S S M T T S S S T
377 | 43.68342564| -73.19578391| 5 4 [100]| 5 S M T M T S S T T
378 | 43.68250404| -73.19577327| 5 4 90 0 S T T D M T
379 | 43.68250681| -73.19702896| 5 4 90 0 M S T M T T
380 | 43.68249935| -73.19824166| 5 4 90 5 S S S S T T
381 | 43.68160894| -73.19823135| 5 4 80 0 S M M T
382 | 43.68159595| -73.19696132| 5 4 80 0 S S S M T T
383 | 43.68162403| -73.19574888| 5 4 [100]| O S T T M T T T T T
384 | 43.68072339| -73.19570990| 5 4 90 0 S S T M T T
385| 43.68071551| -73.19700818| 7 3 85 0 T T S D T
386 | 43.68068727| -73.19824920| 5 4 90 0 S S T T M T
387 | 43.67981798| -73.19815348| 8 3 75 0 S S M T T S T
388 | 43.67980432| -73.19699761| 5 4 65 0 T T M M S
389 | 43.67890368| -73.19695872| 5 4 70 0 T S M S
390 | 43.67890645| -73.19820000| 6 3 60 0 T S M T T
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391 | 43.67799542| -73.19817519| 5 4 95 | 20 T S T T M S M S
392 | 43.67800280| -73.19696249| 5 4 [100| 10 S S T S T S T S S T
393 | 43.67709680| -73.19712510| 5 4 |100| 25 M T T S S T S M S
394 | 43.67620127| -73.19692737| 5 4 [100| 10 S S T T S S M T T T
395 | 43.67621670| -73.19591828| 5 4 90 | 20 D T S S S S P P
396 | 43.67531774| -73.19587075| 5 4 [100]| O S S S S T S S T
397 | 43.67531070| -73.19693140| 5 4 80 0 M T S S T S
398 | 43.67439950| -73.19693509| 5 4 [100]| O S T S S T M T S
399 | 43.67348847| -73.19689603| 10 3 55 0 T T T S T
400 | 43.67259789| -73.19689997| 10 3 45 0 S S T S T S
401 | 43.67261759| -73.19578894( 4 4 1100 5 T T T M S M T T
402 | 43.67170170| -73.19605205| 8 3 65 0 T M T S T
403 | 43.67169717| -73.19687532( 9 3 65 0 S S S T T T S
404 | 43.67083753| -73.19690818| 5 4 85 0 M T
405 | 43.67081422| -73.19563824( 5 4 90 0 M T S T T S
406 | 43.66991334| -73.19564209| 11 3 35 0 S S T S
407 | 43.66993144| -73.19435840( 11 2 20 0 T T T
408 | 43.67082177| -73.19439721| 5 4 [100]| O T D M T
409 | 43.67172249| -73.19442186( 5 4 |100| 10 M S S M S T T T T
410 | 43.67173011| -73.19316658| 4 4 20 0 T
411| 43.67080861| -73.19315594( 8 4 60 0 M T T T T
412 | 43.66991820| -73.19313146| 8 4 60 0 S S S T T S
413 | 43.66902762| -73.19313549( 10 4 75 0 S T S S S T S
414 | 43.66815272| -73.19347529| 8 4 50 0 S S T S
415 | 43.66730137| -73.19368500( 8 4 60 0 S T S T S
416 | 43.66643351| -73.19394886| 8 3 45 0 T S T T S
417 | 43.66552843| -73.19410301( 7 4 65 0 M S T T S
418 | 43.66450558| -73.19433871| 8 4 80 0 S S S M M
419 | 43.66363596| -73.19431440( 4 4 1100 O M T T T S D T
420 | 43.66271161| -73.19306281| 4 4 [100| 15 M T M T S S M T S S T
421| 43.66274538| -73.19431842( 3 2 15 0 T S
422 | 43.66269643| -73.19555878| 4 4 [100]| O D S
423 | 43.66184752| -73.19553472( 4 4 1100 O D S M S
424 | 43.66182405| -73.19427928| 4 4 [100]| O D T
425| 43.66094084| -73.19307094( 4 1 15 0 T S
426 | 43.66093355| -73.19426897| 4 3 [100] O D S S S S
427 | 43.66004013| -73.19304630( 23 0 0 0
428 | 43.66004767| -73.19180553| 5 3 [100]| O D S T M
429 | 43.65949438| -73.19099139( 7 3 [100]| 5 M S T M S S T
430 | 43.65853960| -73.19114026| 8 4 80 | 10 S T T M T S
431| 43.65791355| -73.19198683( 10 3 10 0 T T T
432 | 43.65711115| -73.19249586| 11 3 35 0 S S T T
433 | 43.65643146| -73.19327571| 8 4 80 0 M S S S T S S
434 | 43.65568422| -73.19387200| 10 3 40 0 S T S T S
435 | 43.65483848| -73.19420535( 9 3 40 0 T T T S T
436 | 43.65400356| -73.19470097| 8 4 75 0 M S T S T
437 | 43.65313939| -73.19499032( 8 4 85 0 M S T T T T
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100
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100
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100| 25

100| 30
95
80
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100
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8
8
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-73.19514153

-73.19544554| 8
-73.19580923

-73.19617971
-73.19659989

-73.19709267| 10

-73.19780529| 10

-73.19834827| 8

-73.23240562| 4
-73.23167942

-73.23255063| 4

-73.23165318| 4

-73.23236304| 4
-73.23133911

-73.23206146| 4

-73.23127214| 4
-73.23194001

-73.23078934| 4
-73.23160113

-73.23127273| 4
-73.23040461
-73.23112302
-73.23017931

-73.22967195| 4
-73.23091473

-73.23067199| 14

438 | 43.65233288
439 | 43.65144130
440 | 43.65062322
441 | 43.64970381
442 | 43.64891256
443 | 43.64818359
444 | 43.64738756
445 | 43.64651827
446 | 43.60862779
447 | 43.60949809
448 | 43.60948417
449 | 43.61034684
450 | 43.61028875
451 | 43.61143699
452 | 43.61123834
453 | 43.61218952
454 | 43.61245774
455 | 43.61320054
456 | 43.61319635
457 | 43.61419983
458 | 43.61406153
459 | 43.61494456
460 | 43.61472018
461 | 43.61549282
462 | 43.61571394
463 | 43.61688565
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Eurasian Water Milfoil

Aggressive, Exotic, Invasive (Myriophyllum spicatum.
Common Names: Asian Water milfoil. ): Eurasian
watermilfoil has long (2 meters or more) spaghetti-like
stems that grow from submerged rhizomes. The stems
often branch repeatedly at the water’s surface
creating a canopy that can crowd out other
vegetation, and obstruct recreation and navigation.
The leaves are arranged in whorls of 4 to 5, and
spread out along the stem. The leaves are divided like
a feather, resembling the bones on a fish spine.
Eurasian water milfoil is an exotic originating in
Europe and Asia, but its range now includes most of the United States. It’s ability to grow in cool
water and at low light conditions gives it an early season advantage over most other native
submersed plants. Although it can reproduce via fruit production, it typically also reproduces via
fragmentation.

Flat-stem Pondweed

Native (Potamogeton zosteriformis. Common Name:
Flat-stem pondweed.): Flat-stem pondweed is freely
branched, emerging from a delicate rhizome system.
The stems are strongly flattened with an angled
appearance. The long leaves are stiff and linear with a
prominent midvein, and numerous fine parallel veins.
This prominent midvein distinguishes this pondweed
from water stargrass. The stipules are firm and free
situated in the leaf axils. Flat-stem pondweed lacks
floating leaves. Flat-stem pondweed inhabits a variety
of water depths from shallow water to water several
meters deep. It prefers soft sediment types. Although it produces nut-like fruits, it over winters
primarily by rhizomes and winter buds. It can be a locally important food source to fauna, such
as waterfowl, muskrat, deer, beaver, and moose. It also provides suitable habitat and food for
fish and aquatic invertebrates.

Waterweed

Native (Elodea Canadensis & Elodea nuttallii: Common
Names: common waterweed & Nutall's waterweed ):
Waterweed has slender stems that can reach a meter in
length, and a shallow root system. The stem is adorned
with lance-like leaves that are attached directly to the stalk
that tend to congregate near the stem tip. The leaves are
populated by a variety of aquatic invertebrates. Male and
female flowers occur on separate plants, but it can also
reproduce via stem fragmentation. Since common
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waterweed is disease resistant, and tolerant to low-light conditions, it can reach nuisance levels,
creating dense mats that can obstruct fish movement, and the operation of boat motors.

lllinois Pondweed

Native (Potamogeton illinoensis. Common Name: lllinois
pondweed.). lllinois pondweed has stout stems up to 2
meters long that emerge from thick rhizomes. The
submerged leaves are lance-shaped with a needle-like point,
attached directly to the stem or on a short stalk. The stipules
are free, and have two prominent ridges called keels.
Sometimes ellipse-shaped floating leaves are produced on a
thick stalk usually shorter than the blade. Flower and fruit
are arranged in a tight cylindrical spike on a stalk thicker
than the stem. It tends to grow in shallow water up to depths of 3 meters, and prefers water
with high clarity. Illinois pondweed fruit is valuable as waterfowl food, and the large leaves
create suitable shade and cover for many fish and invertebrates.

Tape-grass

Native (Vallisneria americana. Common Names: Wild
celery, eel-grass, tape-grass.): Tape-grass has long flowing
ribbon-like leaves that have a basal arrangement from a
creeping rhizome. The leaves can be up to two meters
long, have a cellophane-like texture, with a prominent
center stripe and finely serrated edges. The leaves are
mostly submersed, although they can reach the surface
allowing the tips to trail. Male and female flowers are
produced on separate plants, but reproduction is usually
via over wintering rhizomes and tubers. Tape-grass usually
inhabits hard substrate bottoms in shallow to deep water.
It can tolerate a wide variety of water chemistries. Tape-grass is the premiere food source for
waterfowl, which greedily consume all parts of the plant. Canvasback ducks (Aythya valisneria)
enjoy a strong relationship with tape-grass, going so far to alter their migration routes based on
tape-grass abundance. Extensive beds of tape-grass are considered good shade, habitat and
feeding opportunities for fish.

Large-leaf Pondweed

Native (Potamogeton amplifolius. Common Names:
Large-leaf Pondweed, Bass Weed, Musky Weed.): Bass
weed has robust stems that originate from black-scaled
rhizomes. The submersed leaves of bass weed are among
the broadest in the region. The submersed leaves are
arched and slightly folded, attached to stems via stalks,
and possess many veins. Floating leaves are produced on
long stalks (8-30 cm). Stipules are large, free and taper to

a sharp point. Flowers, and late season fruit are densely
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packed onto a spike. Bass weed prefers soft sediments in water one to 4 meters deep. This plant
is sensitive to increased turbidity and also has difficulty recovering from top-cutting, from such
devices as boat propellers and aquatic plant harvesters. As its name implies the broad leaves of
this submersed plant provides abundant shade, shelter and foraging opportunities for fish. The
high number of nutlets produced per plant makes it an excellent waterfowl food source.

Water Stargrass

Native (Zosterella dubia (=Heteranthera dubia): Water
stargrass can be found in slow-moving lakes and rivers.
Water stargrass has slender free-branched stems that
originate from rhizomes. The leaves are narrow and
alternate, attaching directly to the stem. Leaves can be
up to 15 cm long, and lack a prominent midvein, a
distinguishing characteristic. Water stargrass can inhabit
a wide range of water depths and sediment types, and
can tolerate reduced clarity environments. Yellow
star-shaped flowers (pictured) are produced by
midsummer, but reproduction is usually via over
wintering rhizomes. Water stargrass is a locally important waterfowl food source, and provides
suitable cover and foraging for fish.

Coontail

Native (Ceratophyllum demersum. Common Names:
coontail, hornwort.): Coontail has long trailing stems
that lack true roots, although it can become loosely
anchored to sediment by modified leaves. The leaves
are stiff, and arranged in whorls of 5-12 at each node.
Each leaf is forked once or twice (only), and has teeth
along the margins. The whorls of leaves are spaced
closer at the end of the stem, creating a raccoon tail
appearance. Coontail is tolerant of low light
conditions, and since it is not rooted, it can drift into
different depth zones. Coontail can also tolerate cool
water and can over winter as a green plant under the
ice. Typically, it reproduces via fragmentation. Bushy stems of coontail provide valuable habitat
for invertebrates and fish (especially during winter), and the leaves are grazed on by waterfowl.

Straight-leaved Pondweed

Native (Straight-leaved Pondweed.): Straight-leaved
Pondweed is a slender, submersed aquatic herb that
is rooted to the substrate from erect, rounded
stems. The leaf blades are sessile, spirally-arranged
and linear with an inconspicuous stipule found free
from the blade. The formation of leafy winter buds,
or turions, develop later in the summer.
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Straight-leaved pondweed prefers calcareous waters of lakes, ponds, and streams in less than

10-feet of water.

Robbins Pondweed

Native (Potamogeton robbinsii. Common Name:
Fern Pondweed.). Robbins pondweed has robust
stems that emerge from spreading rhizomes. The
leaves are strongly ranked, creating a fern-like
appearance most clearly seen while still submerged.
Its distinct closely-spaced fern-like leaves give it a
unique appearance among the pondweeds of our
region. Each leaf is firm and linear, with a base that
wraps around the stem. At the stem it has ear-like
lobes fused with a fibrous stipule. No floating leaves
are produced. Robbins pondweed thrives in deeper

water, and under some circumstances, it can over winter green. Robbins pondweed creates
suitable invertebrate habitat, and cover for lie-in-wait predaceous fish, such as pickerel and

pike.

White Water Lily

Native (Nymphaea lutea)

Common Name: white water lily, fragrant water
lily.): White water lily leaf stalks emerge directly
from a submersed fleshy rhizome. White water
lilies have round floating leaves. Flowering occurs
during the summer, and the flowers open during
the day, and close during the night. Water lilies
typically inhabit quiet water less than two meters
deep, such as ponds, shallow lakes and

slow-moving streams. The leaves offer shade and protection for fish, and the leaves, stems, and
flowers are grazed upon by muskrats, beaver, and sometimes even deer.

Water Marigold

Native (Bidens beckii

Megalodonta  beckii).

Common Name: Water marigold. ): Water marigold
stems emerge from a buried rootstalk. Submersed
leaves are most commonly encountered, and are
finely divided into thread-like divisions. These
divisions are situated in a whorled pattern attached
directly to the stem, and characteristic which can be
used to distinguish this plant from fanwort (alternate
pattern with a short stalk) and water crowfoot
(alternate pattern). When an aerial portion develops,
the emergent lance-like leaves have a toothed

margin, and daisy-like yellow flowers are produced. However, water marigold usually
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reproduces via rootstalks. Water marigold prefers soft sediments and clear water lakes. It is an
indicator species of good water quality, and often is one of the first plants to disappear when
overall conditions decline. When it flowers, water marigold blooms attract a myriad of passing
insects. The submersed plant produces suitable shade, cover and food for fish.

Slender Naiad

Native (Najas flexilis: Common Names: slender naiad,
bushy pondweed.): Slender naiad has fine-branched stems
that can taper to lengths of one meter, originating from
delicate rootstalks. Plant shape varies; sometimes compact
and bushy, other times long and slender, depending on
growing conditions. The leaves are short (1-4 cm long) and
finely serrated, tapering to a point. It is found in a variety of
habitats, and can colonize sandy or gravelly substrates. If
conditions are ideal, it can reach nuisance densities. It is a
true annual, and dies off in the fall, relying on seed
dispersal to return the next year. It is an important food source for waterfowl.

Watershield

Native(Brasenia schreberi. Common Names: common
water shield, water target): Watershield is a floating-leaf
aquatic plant similar to water lilies. Its stem and leaves
are elastic, and are attached to a rooted rhizome that
acts as an anchor and source of stored nutrients. The
leaf stalks are attached to the middle of the leaf, creating
a bull's eye effect, hence its name water target. The
leaves are green on the upper surface, and purple
underneath. Maroon to purple flowers peak above the
water’s surface on short, stout stalks. Watershield is
usually coated with a clear gelatinous slime on the stem
and underside of the leaves. Watershield prefers soft-water lakes and ponds in sediments
containing decomposing organic matter. The whole plant is consumed by waterfowl, and the
floating leaves provide shade and cover for fish.

Spatterdock

Native (Nuphar variegata. Common Name: yellow
pond lily, bullhead pond lily, spatterdock.):
Spatterdock leaf stalks emerge directly from a
submerged fleshy rhizome. Spatterdock has
heart-shaped leaves with a prominent notch.
Depending on the habitat, these leaves can be held
aloft via erect stems. A distinguishing characteristic of
spatterdock is the leaf stalk, which bears a winged
margin. Flowering occurs in the summer and, the
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flowers open during the day and close at night. Spatterdock typically inhabits quiet water less
than two meters deep with a soft substrate, such as ponds, shallow lakes and slow-moving
streams. The leaves offer shade and protection for fish, and the leaves, stems, and flowers are
grazed upon by muskrats, beaver, and sometimes, even deer.

White-stem Pondweed

Native (Potamogeton praelongus: Common Name:
White-stem Pondweed.). White-stem pondweed has zig-zag
stems that can extend two to three meters in length, and
emerge from a stout rust-spotted rhizome. The submersed
leaves are lance to oval shaped and wrap around one third to
one half of the stem’s diameter. The leaves typically possess
three to five strong veins and many (11 to 35) weaker veins.
The tip of the leaf is shaped like a boat. Although similar in
appearance to clasping-leaf pondweed, the zig-zag stems and
attachment to the stem are distinguishing characteristics.
Flowers and plump fruit are produced on a cylindrical spike.
The fruit have a sharp dorsal ridge, unlike that of clasping-leaf
pondweed. White-stem pondweed prefers clear lakes and
soft sediment types. It can not tolerate turbid conditions

(often the first plant to die off), and serves as a suitable water

guality indicator. The fruit produced by white-stem pondweed is valuable to grazing waterfowl,
and portions of the plant are consumed by muskrat, beaver, deer and moose. White-stem
pondweed provides valuable food for grazing fish, and excellent habitat for classic lie-in-wait
predators such as pickerel and muskellunge.

Creeping Bladderwort

Native (Utricularia gibba. Common Names:
creeping bladderwort, humped bladderwort,
cone-spur bladderwort.). Creeping bladderwort is
a small (usually less than 10 cm long), delicate,
free-floating stem. It often forms tangled mats in
quiet shallow waters, often associated with bogs,
or stranded on soil. It is sometimes mistaken for
algae. It has short side braches that fork once or
twice, a defining characteristic. Small bladders,
used to capture live prey, are situated on these
side branches. Small vyellow snap-dragon-like
flowers are produce on a short stalk. Mats of
creeping bladderwort offer limited cover and foraging opportunities for fish.
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Common Bladderwort

Native (Utricularia vulgaris: Common Names:
common bladderwort, great bladderwort.):
Common bladderwort is a free-floating plant
that can reach 2-3 meters in length. Since they
are free-floating, they can grow in areas with
very loose sediment. Along its stem are finely
divided leaf-like branches, forked 3-7 times.
Scattered about the branches are numerous
bladders, used to capture prey ranging from the
size of unicellular protozoans (such as Euglena),
to mosquito larvae. Prey is slowly digested
inside the bladders by enzymes. Common
bladderwort produce small yellow flowers that
protrude above the water. Stems of common bladderwort provide food and cover for fish.

Flat-leaf bladderwort

Native (Utricularia intermedia). Common names:
intermediate bladderwort, northern bladderwort.)
Northern bladderwort stems are typically short,
less than 0.5 meters long. The leaves are
alternately arranged in a tight radiating pattern,
similar to a whorl. The finely divided leaves are
flattened, serrated, and typically fork one to three
times. Bladders only occur on separate leafless
stems (often under the sediment), a distinct
characteristic of this bladderwort. Flowers are
bright vyellow, each being five-patterned and
two-lipped (similar to a snap dragon flower), and typically occur in clusters of two to four
emerging out of the water adorned along stalks. Small, flattened turions are produced at the
tips of the stems late in the season. Northern bladderwort prefers bogs, fens, and mucky lakes,
often intermixed with other bladderworts and plants. It can also be found creeping along
exposed mudflats, along lake and pond margins, and adorning sediment “hummocks” exposed
due to nuisance water lily growth. It provides adequate shade, foraging, and cover
opportunities, and fine invertebrate habitat.

Thin-leaf Pondweed Native (Potamogeton pusillus.
Common Name: Small Pondweed.): Thin-leaf pondweed
has slender stems and a slight rhizome that branches
repeatedly near the ends. Only submersed leaves are
produced, and these are linear, attaching directly to the
stem of the plant. The leaves have three veins and the
mid-vein is usually bordered by several rows of lacunar
(hollow) cells. There is usually a pair of raised glands at the
base of the leaf attachment. Membranous stipules are




Aquatic Macrophyte Picture Library & Summary
In order of occurrence

wrapped around the stem in early growth, but as the plant ages, these tend to break down and
becoming shredded in appearance and free. Flowers and fruits are produced in 1 to 4 whorls on
a slender stalk. The fruit is plump with a smooth back and a short-hooked beak. Small
pondweed can tolerate turbid environments and inhabits shallow zones to a depth of 3 meters.
Small pondweed is grazed upon by waterfowl, muskrat, deer, beaver, and even moose. Locally, it
can be a very important link in the ecological balance of a lake system. It also provides suitable
grazing opportunities and cover for numerous fish.

Macro-alga

Native (Nitella sp. & Chara sp. Common Names:
stonewort, nitella & muskgrass.): Stonewort/muskgrass
is actually a multi-branched algae that appears as a
higher plant. It lacks conductive tissue and roots, using
simple anchoring structures called rhizoids. Stem lengths
can reach 0.5 meters, and leaves are arranged in whorls.
Although similar in appearance to muskgrass, stonewort
has smooth stems and branches, and lacks the distinct
musky odor. Nitella inhabits soft sediments in the
deeper water of lakes. It can be found as deep as 10
meters. Fish and waterfowl| graze on Stonewort.

Small Bladderwort
Native (Utricularia minor. Common Names: Small
bladderwort, lesser bladderwort). Small bladderwort is a
free floating aquatic perennial herb. The stems can are
both floating and creeping usually no more than 75 cm
long. The stem is densely lined with leaves bearing the
bladders. The bladders are used to capture prey, such as
protozoa, zooplankton, and even small insect larvae. The
leaves are linear, flat, and bristle-tipped, generally three
parted at the base and forked 1 to 3 times. Small yellow
snap dragon-like flowers are produced. Since it is free floating, and it derives nutrients from
captured prey, it can inhabit low nutrient waters. It is not limited to substrate type, water clarity,
or water depth, due to its lack of roots, but it is at the mercy of wind or water currents.

Bur-reed

Native (Sparganium sp). Bur-reed is an emergent plant
that reaches heights of 1.5 meters. It prefers the moist
soil of lake margins, to a depth of one meter. The leaves
(6 to 12 mm wide) are spongy with a compressed
triangular cross-section. Ribbon-like floating and
submersed leaves may also be present. Rhizomes are
shallow, intricate networks. The zig-zag flower stalks are
covered with gumball-like spherical blooms. The
individual fruits mature with outward facing beaks that
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can be used for positive identification to species. Common bur-reed has two stigmas on each
nutlet and a wide flat top. Common bur-reed is a perennial that overwinters with hardy
rhizomes. Common bur-reed has many beneficial ecological traits, such as sediment
stabilization, providing nesting sites for waterfowl. The whole plant is consumed by deer and
muskrat.

Ribbon-leaf Pondweed

Native (Potamogeton epihydrus: Common Name:
ribbon-leaf pondweed): Ribbon-leaf pondweed has
flattened stems and two types of leaves. The
submersed leaves alternate on the stem, lack a leaf
stalk, and are long tape-like in shape. Each leaf, which
can reach lengths up to 2 meters long, has a prominent
stripe of pale green hollow cells flanking the midvein,
and 5 to 13 other veins. Stipules are not fused to the
leaf. Floating leaves are egg or ellipse-shaped, and
supported by a leaf stalk about as long as the leaf itself.

Fruiting stalks are located at the top of the stem and
packed with flattened disk-shaped fruits. It is typically
found growing in low alkalinity environments, and in a variety of substrates. Seeds are highly
sought after by all manner of waterfowl.

Small Duckweed

Native (Lemna minor) Common Names: Small duckweed, water
lentil, lesser duckweed.): Small duckweed is a free floating
plant, with round to oval-shaped leaf bodies typically referred
to as fronds. The fronds are small (typically less than 0.5 cm in
diameter), and it can occur in large densities that can create a
dense mat on the water’s surface. Each frond contains three
faint nerves, a single root (a characteristic used to distinguish it
from other duckweeds), and no stem. Although it can produce
flowers, it usually reproduces via budding at a tremendous rate.
Its population can double in three to five days. Since it is free
floating, it drifts with the wind or water current, and is often
found intermixed with other duckweeds. Since it’s not attached
to the sediment, it derives nutrients directly from the water, and is often associated with
eutrophic conditions. It over winters by producing turions late in the season. Small duckweed is
extremely nutritious and can provide up to 90% of the dietary needs for waterfowl. It’s also
consumed by muskrat, beaver and fish, and dense mats of duckweed can actually inhibit
mosquito breeding.
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Grassy Pondweed

Native (Potamogeton gramineus. Common Names: Variable
pondweed, grass-leaved pondweed.): Variable pondweed has
stems that arise from a sprawling rhizome with numerous
branching. Submersed lance-like leaves have 3 to 7 veins, lack a
stalk, and slightly taper where they attach to the stem. Floating
leaves are shaped like an ellipse, with 11 to 19 veins, and are
attached to the stem via a stalk usually longer than the blade.
The appearance of variable pondweed depends on where it is
growing. This variability, along with its tendency to hybridize
with other pondweeds makes it difficult to identify. It prefers
hard sediments, and usually inhabits water less than one meter
deep. Waterfowl graze on its tubers and fruits, and its dense
underwater foliage provides suitable macroinvertebrate and fish habitat.

Floating-leaf Pondweed

Native (Potamogeton natans: Common Name:
floating-leaf pondweed): Floating-leaf pondweed has
stems that emerge from a red-spotted rhizome.
Submersed leaves are stalk like, with no obvious leaf
blade. Floating leaves are heart-shaped at their base
and appears like someone pinched the stalk and bent
it, which allows the leaf blade and stalk to form a right
angle for floating leaves. The pinched region is usually
lighter in color than the rest of the stalk. Floating-leaf
pondweed can tolerate a variety of sediment types
and water chemistries. New stems develop in spring from buds located on the rhizome.
Flowering occurs in early summer and fruit are produced by mid-growing season. In the fall, the
upper portion of the stems die back. This plant is considered good fish habitat because is
provides shade and foraging opportunities.

Great Duckweed

Native (Spirodela polyrhiza) Common Names: Large
duckweed): Great duckweed is the largest of the
duckweeds, but it is still very small compared to other
aquatic macrophytes. It has simple flattened fronds with
irregular oval shapes, often up to 1 cm in length and 2.5
to 8.0 mm long. The frond surface is usually green with a
conspicuous purple dot. The underside of the frond is
magenta with a cluster of 5-12 roots that dangle into the
water. Indeed, peering at great duckweed from under the
water grants it the appearance a tiny jellyfish. Although
great duckweed produces flowers, it usually reproduces via budding, and like other duckweeds,
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it is capable of rapid growth. It often occurs with other duckweeds, and since it is free floating,
it can be moved via the wind or water currents. It derives its nutrients from the water column
and often occurs in eutrophic systems. It’s an excellent food source for waterfowl, and is also
used by muskrat and fish. The dense mats offer shade and cover for fish.

White Water Crowfoot

Native (Ranunculus aquatillis)(Common Names:
White water crowfoot, white water buttercup.):
White water crowfoot stems originate from
trailing runners and buried rhizomes. The stems
are long and branched, with limp leaves (unlike
similar water crowfoot species in the region)
situated in an alternate pattern. The leaves have a
noticeable stalk, and the plant produces white
flowers. White water crowfoot prefers high
alkalinity water, and usually occurs in water less
than two meters deep. It is also common in
streams. When fruit and flowers are produced,
white water crowfoot is a preferred food source of dabbling ducks and other waterfowl. If it
occurs in shallow water, upland game birds (such as grouse) even graze on it. It provides
excellent habitat for invertebrates, but only a fair food producer for trout.

Forked Duckweed

Native (Lemna trisulca. Common Names: Forked

duckweed, ivy-leaf duckweed, star duckweed.): Forked

duckweed has a simple flattened leaf body that is

long-stalked with three faint nerves and a single root.

The olive green lateral fronds are often hooked to the

parent frond, creating the “rowboat and oars” shape

that distinguishes this duckweed from other species.

The angular fronds become hooked together to form a

tangled mass. Forked duckweed is a floating

macrophyte, so its distribution is not limited to

sediment type. Instead, it is at the whim of water and wind currents. But unlike other
duckweeds, forked duckweed is usually found just beneath the water’s surface, and can often
go unnoticed, or shaded out by other floating macrophytes. Its reproduction is similar to other
duckweeds in that it produces winter buds. Forked duckweed is an excellent source of food for
waterfowl.
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Northern water milfoil

Native (Myriophyllum sibiricum) Common Names:
Northern water milfoil, spiked water milfoil.): Northern
water milfoil has light colored stems, usually sparingly
branched and erect when in the water column.
Thread-like leaves occur, usually in five to 12 pairs, on a
short stalk. The lower leaflet pairs tend to be longer ,
granting the appearance of the Christmas tree. Fruit are
produced on flower spikes with whorls of red-tinted
flowers, although reproduction via seed is usually limited.
The fruit are four-parted with a smooth to roughened
surface. It overwinters via hardy rootstalks and the
production of winter buds. Northern water milfoil prefers
soft sediments in shallow zones to about four meters
deep. It prefers clear water, and thus is sensitive to reduced water clarity, often declining in
water bodies becoming more eutrophic. The leaves and fruit of Northern water milfoil are
readily consumed by waterfowl, while the feather-like leaflets provide excellent invertebrate
habitat. Beds of Northern water milfoil provide suitable shade, shelter and grazing opportunities
for fish. Northern water milfoil was likely quite common in areas of the Northeast, but has since
declined due to increasing eutrophic conditions and the aggressive nature of Eurasian water
milfoil.

Clasping-leaf Pondweed

Native (Potamogeton perfoliatus: Common Names: Redhead
pondweed, heart pondweed, perfoliate pondweed.): Heart
pondweed is similar to other clasping-leaf pondweeds. The
alternate leaves of heart pondweed tend to be shorter
(ranging from 1 to 6 cm), somewhat rounded, and completely
wrap around the base of the stem, the latter being a
distinguishing characteristic. Leaves typically have 7-15 veins.
Stipules are present, but tend to disintegrate later into the
season. Floating leaves are not produced, but cylindrical
flower spikes adorned with fruit are produced. Fruits have a
short beak and 3 indistinct dorsal ridges. Heart pondweed
prefers clear soft water, but can occur in shallow or deep
water, with a preference for sandy substrates.
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Spikerush

Native (Eleocharis sp.): Spikerush are sedges with
unbranched stems. Sheaths are present at base of the stem.
Inflorescence is a single spikelet found on the stem tip.
Spikelets between species are of varying sizes with
overlapping scales. Spikerush can be found completely
submersed or found on shorelines of lakes, ponds, rivers, or
wetlands. They may be encountered as tangled mats, dense
clumps, or green spikes emersed from the water. Some
species are major food sources for birds and other animals.

Floating Bladderwort

Native (Utricularia radiata: Common Names: Inflated
bladderwort, little floating bladderwort.): Floating
bladderwort is a free-floating plant with medium
length stems (typically up to one meter long). Leaf
arrangement is alternate, but they may appear to
occur in pairs or lopsided whorls. Leaves are tightly to
moderately arranged, but have a delicate, often pale
appearance. Scattered about the edges of divided
leaves are numerous bladders, used to capture prey
ranging from the size of unicellular protozoans (such as
Euglena), to mosquito larvae. Prey is slowly digested
inside the bladders by enzymes. The flower of floating
bladderwort is suspended above the water on a whorl of

inflated scapes. Flowers are yellow and snap-dragon-like in shape. Sterile, or specimens without
flowers, are difficult to distinguish between other bladderwort species. It prefers to inhabit
quiet waters with a low pH. It can reproduce both by seed and fragmentation.

Common Watermeal
Native (Wolffia columbiana. Common Names: common
watermeal.): Common watermeal appears as pale green
globes of vegetative matter without roots, stems or true
leaves. Its one of the world’s smallest flowering plants, but
flowers are rarely found and require magnification to see.
Watermeal usually reproduces by budding. Watermeal is
typically found on the surface, intermingled with
duckweeds. Its drifts with the water’s current or wind, and
therefore it grows independent of water depth, clarity or
sediment type. In the fall it produces winter buds that sink to the bottom. In the spring, the
buds become buoyant and float to the surface. Waterfowl, fish, and muskrats all include
watermeal in their diets.
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2021 Comprehensive Aquatic Vegetation Survey Methodology

Lake Bomoseen

Castleton/Hubbardton, Vermont

The point-intercept method was utilized during the aquatic vegetation
survey. Point-intercept data points were originally created to cover the
entirety of the Lake Bomoseen shoreline; however, during the survey;, it
was determined that the data points in the northern-most section of
Lake Bomoseen (found along Route 30 in Hubbardton) is primarily
shallow wetland that became not navigable by boat; therefore, a total
of 105 data points were not surveyed and were removed from the data
set used to calculate the frequency of occurrence (FOO). This resulted
in the final count of 357 data points. The image to the right shows the
overall locations of the realized data points.

Point Intercept Method

SOLitude Lake Management’s biologists surveyed Lake Bomoseen using
the aforementioned survey points uploaded to a GPS unit. The
following data will be collected at each of the survey points:

Water depth
Species present
Relative abundance of each species
Overall cover of submersed vegetation
Overall cover of floating-leaf vegetation
Biovolume index

Species Identification

The rake toss method, based on protocols developed by Cornell University, was used to retrieve
submersed aquatic vegetation from either side of the survey vessel. Two rake tosses will be carried out
at each point; one on either side of the survey vessel. Each species found on the rake will be identified
and recorded. Plant species observed in the immediate area, but not found on either rake toss was also
recorded. Any species not readily identified in situ was placed into a plastic bag labeled with the data
point number and preserved for further analysis. Once all species were recorded, the most prevalent
species was noted as dominant for later use in presence/absence maps.

Relative Abundance

The abundance scale, developed by the US Army Corps of Engineers and modified by Cornell, was used
to categorize total growth.
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Notation Description
z Zero: no plants on rake

T Trace: fingerful on rake

S Sparse: handful on rake

M Moderate: rakeful of plants

b Dense: difficult to bring into
boat

Overall Cover (%)

Overall cover is defined as the percentage of bottom sediments obscured by vegetation. In general, an
area in which no sediments are visible was classified at 100% cover; at times however bottom sediments
are not visible due to water clarity, regardless of vegetative growth. These points will be given a null ()
designation, for data recording purposes.

Biovolume Index

The biovolume for each data point was recorded on a scale from zero to four:

0 No biovolume No plants

1 Low biovolume Very low growth
Moderate . .

2 . Growth extending up, into water column
biovolume

. . Growth in water column and possibly to surface, may be
3 High biovolume . . . .

considered a recreational or habitat nuisance
Very high

. Growth filling the water column and covering the surface
biovolume
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Submersed Aqguatic Plant Density

Trace 1-24%

Medium 50-74%

Sparse 25-49%

Dense 75-100%
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Floating Aquatic Plant Density

Trace 1-24% Medium 50-74%

Sparse 25-49% Dense 75-100%
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Conforms to HazCom 2012/United States

SAFETY DATA SHEET
ProcellaCOR EC

SelPRO

Section 1. Identification

GHS product identifier . ProcellaCOR EC

Recommended use of the chemical and restrictions on use

Identified uses : End use herbicide product
EPA Registration No. : 67690-80
Supplier's details : SePRO Corporation
11550 North Meridian Street
Suite 600

Carmel, IN 46032 U.S.A.
Tel: 317-580-8282

Toll free: 1-800-419-7779
Fax: 317-580-8290
Monday - Friday, 8am to 5pm E.S.T.

WWW.Sepro.com
Emergency telephone INFOTRAC - 24-hour service 1-800-535-5053
number (with hours of

operation)

The following recommendations for exposure controls and personal protection are intended for the manufacture, formulation and packaging of this product.
For applications and/or use, consult the product label. The label directions supersede the text of this Safety Data Sheet for application and/or use.

Section 2. Hazards identification

Hazard classification: This material is not hazardous under the criteria of the Federal OSHA Hazard Communication

Standard 29CFR 1910.1200.

Other hazards: No data available.

Section 3. Composition/information on ingredients

Chemical nature: This product is a mixture.
Component CASRN Concentration
Florpyrauxifen-benzyl 1390661-72-9 2.7%
Ethylhexanol 104-76-7 2.1%
Methanol 67-56-1 0.9%
Balance Not available 94.3%
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Section 4. First aid measures

Description of first aid measures

General advice:

Inhalation:

Skin contact:

Eye contact:

Ingestion:

Most important symptoms
and effects, both acute
and delayed:

If potential for exposure exists refer to Section 8 for specific personal protective equipment.

Move person to fresh air. If person is not breathing, call an emergency responder or
ambulance, then give artificial respiration; if by mouth to mouth use rescuer protection (pocket
mask etc). Call a poison control center or doctor for treatment advice.

Take off contaminated clothing. Rinse skin immediately with plenty of water for 15-20 minutes.
Call a poison control center or doctor for treatment advice.

Hold eyes open and rinse slowly and gently with water for 15-20 minutes. Remove contact
lenses, if present, after the first 5 minutes, then continue rinsing eyes. Call a poison control
center or doctor for treatment advice.

No emergency medical treatment necessary.

Aside from the information found under Description of first aid measures (above) and
Indication of immediate medical attention and special treatment needed (below), any
additional important symptoms and effects are described in Section 11: Toxicology
Information.

Indication of any immediate medical attention and special treatment needed

Notes to physician:

No specific antidote. Treatment of exposure should be directed at the control of symptoms
and the clinical condition of the patient. Have the Safety Data Sheet, and if available, the
product container or label with you when calling a poison control center or doctor, or going for
treatment.

Section 5. Fire-fighting measures

Suitable extinguishing media: Water fog or fine spray. Dry chemical fire extinguishers. Carbon dioxide fire extinguishers.

Unsuitable extinguishing
media:

Foam. Do not use direct water stream. May spread fire. General purpose synthetic foams
(including AFFF type) or protein foams are preferred if available. Alcohol resistant foams (ATC
type) may function.

No data available

Special hazards arising from the substance or mixture

Hazardous combustion
products:

Unusual Fire and

Explosion Hazards:

Advice for firefighters
Fire Fighting Procedures:

During a fire, smoke may contain the original material in addition to combustion products of
varying composition which may be toxic and/or irritating. Combustion products may include
and are not limited to: Nitrogen oxides. Hydrogen fluoride. Hydrogen chloride. Carbon
monoxide. Carbon dioxide.

Violent steam generation or eruption may occur upon application of direct water stream to hot
liquids.

Keep people away. Isolate fire and deny unnecessary entry. Consider feasibility of a
controlled burn to minimize environment damage. Foam fire extinguishing system is preferred
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because uncontrolled water can spread possible contamination. Do not use direct water
stream. May spread fire. Burning liquids may be moved by flushing with water to protect
personnel and minimize property damage. Contain fire water run-off if possible. Fire water
run-off, if not contained, may cause environmental damage. Review the "Accidental Release
Measures" and the "Ecological Information" sections of this SDS.

Special protective

equipment for firefighters: Wear positive-pressure self-contained breathing apparatus (SCBA) and protective fire fighting
clothing (includes fire fighting helmet, coat, trousers, boots, and gloves). Avoid contact with
this material during fire fighting operations. If contact is likely, change to full chemical resistant
fire fighting clothing with self-contained breathing apparatus. If this is not available, wear full
chemical resistant clothing with self-contained breathing apparatus and fight fire from a
remote location. For protective equipment in post-fire or non-fire clean-up situations, refer to
the relevant sections.

Section 6. Accidental release measures

Personal precautions,

protective equipment and

emergency procedures: Isolate area. Keep unnecessary and unprotected personnel from entering the area. Refer to
section 7, Handling, for additional precautionary measures. Use appropriate safety equipment.
For additional information, refer to Section 8, Exposure Controls and Personal Protection.

Environmental precautions: Spills or discharges to natural waterways are likely to kill aquatic organisms. Prevent from
entering into soil, ditches, sewers, waterways and/or groundwater. See Section 12, Ecological
Information.

Methods and materials for

containment and cleaning up: Contain spilled material if possible. Small spills: Absorb with materials such as: Clay. Dirt.
Sand. Sweep up. Collect in suitable and properly labeled containers. Large spills: Contact
SePRO Corporation for clean-up assistance. See Section 13, Disposal Considerations, for
additional information.

Section 7. Handling and storage

Precautions for safe handling: Keep out of reach of children. Do not swallow. Avoid contact with eyes, skin, and clothing.
Avoid breathing vapor or mist. Wash thoroughly after handling. Keep container closed. Use
with adequate ventilation. See Section 8, EXPOSURE CONTROLS AND PERSONAL
PROTECTION.

Conditions for safe storage: Store in a dry place. Store in original container. Keep container tightly closed when not in use.
Do not store near food, foodstuffs, drugs or potable water supplies.

Section 8. Exposure controls/personal protection

Control parameters: Exposure limits are listed below, if they exist.
| Component | Regulation | Type of Listing | Value/Notation
Ethylexanol Dow IHG TWA 2 ppm
Dow IHG TWA SKIN
Methanol ACGIH TWA 200 ppm
ACGIH STEL 250 ppm
OSHA Z-1 TWA 260 mg/m?2 200 ppm
ACGIH TWA SKIN, BEI

Page 3 0f 11



ACGIH STEL SKIN, BEI
CAL PEL C 1,000 ppm
CAL PEL PEL 260 mg/m? 200 ppm
CAL PEL STEL 325 mg/m? 250 ppm

RECOMMENDATIONS IN THIS SECTION ARE FOR MANUFACTURING, COMMERCIAL BLENDING AND PACKAGING
WORKERS. APPLICATORS AND HANDLERS SHOULD SEE THE PRODUCT LABEL FOR PROPER PERSONAL
PROTECTIVE EQUIPMENT AND CLOTHING.

Exposure controls
Engineering controls:

Use local exhaust ventilation, or other engineering controls to maintain airborne levels below
exposure limit requirements or guidelines. If there are no applicable exposure limit
requirements or guidelines, general ventilation should be sufficient for most operations. Local
exhaust ventilation may be necessary for some operations.

Individual protection measures

Eye/face protection:
Skin protection

Hand protection:

Other protection:

Respiratory protection:

Use safety glasses (with side shields).

Use gloves chemically resistant to this material. Examples of preferred glove barrier materials
include: Chlorinated polyethylene. Neoprene. Polyethylene. Ethyl vinyl alcohol laminate
(“EVAL"). Polyvinyl chloride ("PVC" or "vinyl"). Viton. Examples of acceptable glove barrier
materials include: Butyl rubber. Natural rubber (“latex”). Nitrile/butadiene rubber (“nitrile” or
“NBR”). NOTICE: The selection of a specific glove for a particular application and duration of
use in a workplace should also take into account all relevant workplace factors such as, but
not limited to: Other chemicals which may be handled, physical requirements (cut/puncture
protection, dexterity, thermal protection), potential body reactions to glove materials, as well
as the instructions/specifications provided by the glove supplier.

Use protective clothing chemically resistant to this material. Selection of specific items such as
face shield, boots, apron, or full body suit will depend on the task.

Respiratory protection should be worn when there is a potential to exceed the exposure limit
requirements or guidelines. If there are no applicable exposure limit requirements or
guidelines, wear respiratory protection when adverse effects, such as respiratory irritation or
discomfort have been experienced, or where indicated by your risk assessment process. For
most conditions no respiratory protection should be needed; however, if discomfort is
experienced, use an approved air-purifying respirator. The following should be effective types
of air-purifying respirators: Organic vapor cartridge with a particulate pre-filter.

Section 9. Physical and chemical properties

Appearance
Physical State
Color
Odor
Odor Threshold
pH
Melting point/range
Freezing point
Boiling point (760 mmHgq)
Flash point
Evaporation Rate
(Butyl Acetate =1)
Flammability (solid, gas)
Lower explosion limit
Upper explosion limit
Vapor pressure
Relative Vapor Density
(air=1)

Liquid

Amber

Solvent

No data available

4.24 (1% aqueous suspension)
Not applicable to liquids

No data available

No data available

> 100 °C (> 212 °F)

No data available

Not applicable

No data available

No data available

0.0000002 mmHg at 20°C (68°F)

No data available
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Relative Density (water = 1)

Water solubility

Partition coefficient:
n-octanol/water

Auto-ignition temperature

Decomposition temperature

Dynamic Viscosity

Kinematic Viscosity

Explosive properties

Oxidizing properties

Liquid Density

Molecular weight

NOTE:

0.93
0.015 mgl/l at 20°C (68°F)

No data available

260°C (500 °F)

No data available

15.4 mPa.s at 20°C (68°F) 8.90 mPa.s at 40°C (104°F)
14.2 mm?/s at 20°C (68°F) 7.91 mm?/s at 40°C (104°F)
Not explosive

Not oxidizing

0.9257 g/cm3 at 20 °C (68 °F) Digital density meter

No data available

The physical data presented above are typical values and should not be construed as a
specification.

Section 10. Stability and reactivity

Reactivity:
Chemical stability:

Possibility of hazardous
reactions:

Conditions to avoid:
Incompatible materials:

Hazardous
decomposition products:

No dangerous reaction known under conditions of normal use.

Thermally stable at typical use temperatures.

Polymerization will not occur.

Exposure to elevated temperatures can cause product to decompose.

None known.

Decomposition products depend upon temperature, air supply and the presence of other

materials. Decomposition products can include and are not limited to: Carbon monoxide.
Carbon dioxide. Hydrogen chloride. Hydrogen fluoride. Nitrogen oxides.

Section 11. Toxicological information

Toxicological information appears in this section when such data is available.

Acute toxicity
Acute oral toxicity

Acute dermal toxicity

Acute inhalation toxicity

Skin corrosion/irritation

Serious eye damage/
eye irritation

Sensitization

Very low toxicity if swallowed. Harmful effects not anticipated from swallowing small amounts.
As product: LD50, Rat, female, > 5,000 mg/kg

Prolonged skin contact is unlikely to result in absorption of harmful amounts.
As product: LD50, Rat, male and female, > 5,000 mg/kg

No adverse effects are anticipated from single exposure to mist. Based on the available data,
respiratory irritation was not observed.

As product: LC50, Rat, male and female, 4 Hour, dust/mist, > 5.40 mg/l No deaths occurred
at this concentration.

Brief contact may cause slight skin irritation with local redness.

May cause slight eye irritation. Corneal injury is unlikely.

Did not cause allergic skin reactions when tested in guinea pigs. For respiratory sensitization:
No relevant data found.
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Specific Target Organ
Systemic Toxicity
(Single Exposure)
Specific Target Organ

Systemic Toxicity
(Repeated Exposure)

Carcinogenicity

Teratogenicity

Reproductive toxicity

Mutagenicity

Aspiration Hazard

Evaluation of available data suggests that this material is not an STOT-SE toxicant.

For the active ingredient(s): Based on available data, repeated exposures are not anticipated
to cause significant adverse effects.

For the major component(s): Based on available data, repeated exposures are not anticipated
to cause significant adverse effects.

For the minor component(s): In animals, effects have been reported on the following organs:
Blood, kidney, liver, and spleen.

For the active ingredient(s): Did not cause cancer in laboratory animals.
For the major component(s): No relevant data found.

For the active ingredient(s): Did not cause birth defects or any other fetal effects in laboratory
animals.

For the major component(s): No relevant data found.

For the minor component(s): Has caused birth defects in laboratory animals only at doses
toxic to the mother. Has been toxic to the fetus in laboratory animals at doses toxic to the
mother. These concentrations exceed relevant human dose levels.

For the active ingredient(s): In animal studies, did not interfere with reproduction.
For the major component(s): In animal studies, did not interfere with reproduction. In animal
studies, did not interfere with fertility.

In vitro genetic toxicity studies were negative. Animal genetic toxicity studies were negative.

Based on physical properties, not likely to be an aspiration hazard.
No aspiration toxicity classification

Section 12. Ecological information

Ecotoxicological information appears in this section when such data is available.

Toxicity

Acute toxicity to fish

Acute toxicity to

aquatic invertebrates

Acute toxicity to

algae/aquatic plants

Material is practically non-toxic to fish on an acute basis (LC50 > 100 mg/L).

EC50, Cyprinus carpio (Carp), static test, 96 Hour, > 120 mg/l, OECD Test Guideline 203 or
Equivalent

Material is slightly toxic to aquatic invertebrates on an acute basis (LC50/EC50 between 10
and 100 mg/L).
EC50, Daphnia magna (Water flea), 48 Hour, 49 mg/l, OECD Test Guideline 202

Material is very highly toxic to some aquatic vascular plant species.

ErC50, Pseudokirchneriella subcapitata (green algae), 72 Hour, > 5.4 mg/l, OECD Test
Guideline 201

ErC50, Myriophyllum spicatum, 14 d, 0.000919 mg/!

NOEC, Myriophyllum spicatum, 14 d, 0.0000954 mg/I
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Toxicity to Above Ground
Organisms

Material is practically non-toxic to birds on an acute basis (LD50 > 2000 mg/kg).
oral LD50, Colinus virginianus (Bobwhite quail), > 2500mg/kg bodyweight.
oral LD50, Apis mellifera (bees), 48 Hour, > 212.2ug/bee

contact LD50, Apis mellifera (bees), 48 Hour, >200ug/bee

Toxicity to soil-dwelling

organisms

LC50, Eisenia fetida (earthworms), 14 d, mortality, >2,500 mg/kg

Persistence and degradability

florpyrauxifen-benzyl

Biodegradability:

Biodegradation:
Exposure time:
Method:

Material is expected to biodegrade very slowly (in the environment). Fails to pass OECD/EEC
tests for ready biodegradability.

10-day Window: Falil

14.6 %

29d

OECD Test Guideline 301B

Stability in Water (1/2-life)

Ethylhexanol

Biodegradability:

Biodegradation:
Exposure time:
Method:

Biodegradation:
Exposure time:
Method:

Theoretical

Oxygen Demand:

Chemical

Oxygen Demand:

Hydrolysis, DT50, 913 d, pH 4, Half-life Temperature 25 °C
Hydrolysis, DT50, 111 d, pH 7, Half-life Temperature 25 °C
Hydrolysis, DT50, 1.3 d, pH 9, Half-life Temperature 25 °C

Material is readily biodegradable. Passes OECD test(s) for ready biodegradability. Material is
ultimately biodegradable (reaches > 70% mineralization in OECD test(s) for inherent
biodegradability).

10-day Window: Not applicable

> 95 %

5d

OECD Test Guideline 302B or Equivalent

10-day Window: Pass

68 %

17d

OECD Test Guideline 301B or Equivalent

2.95 mg/mg

2.70 mg/mg

Biological oxygen demand (BOD)

Incubation Time BOD
5d 26-70 %
10d 75-81 %
20d 86-87 %
Photodegradation
Test Type: Half-life (indirect photolysis)
Sensitizer: OH radicals

Atmospheric half-life: 9.7 Hour

Method:

Estimated.

Page 7 of 11



Methanol

Biodegradability: Material is readily biodegradable. Passes OECD test(s) for ready biodegradability.
10-day Window: Pass

Biodegradation: 99%

Exposure time: 28d

Method: OECD Test Guideline 301D or Equivalent

Theoretical Oxygen
Demand: 1.50 mg/mg

Chemical Oxygen
Demand: 1.49 mg/mg Dichromate

Biological oxygen demand (BOD)

Incubation Time BOD

5d 72 %

20d 79 %
Photodegradation
Test Type: Half-life (indirect photolysis)
Sensitizer: OH radicals
Atmospheric half-life: 8-18d
Method: Estimated.

Balance

Biodegradability: No relevant data found.

Bioaccumulative potential

Florpyrauxifen-benzyl
Bioaccumulation: Bioconcentration potential is moderate (BCF between 100 and 3000 or Log Pow between 3
and 5).

Partition coefficient:
n-octanol/water(log Pow): 5.5at 20 °C
Bioconcentration

factor (BCF): 356 Lepomis macrochirus (Bluegill sunfish) 30 d
Ethylhexanol
Bioaccumulation: Bioconcentration potential is moderate (BCF between 100 and 3000 or Log Pow between 3
and 5).

Partition coefficient:
n-octanol/water(log Pow): 3.1 Measured

Methanol
Bioaccumulation: Bioconcentration potential is low (BCF < 100 or Log Pow < 3).
Partition coefficient:
n-octanol/water(log Pow): -0.77 Measured
Bioconcentration
factor (BCF): <10 Fish Measured

Balance
Bioaccumulation: No relevant data found.
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Mobility in soil

Florpyrauxifen-benzyl

Ethylhexanol

Methanol

Balance

Expected to be relatively immobile in soil (Koc > 5000).
Partition coefficient (Koc): 34200

Potential for mobility in soil is low (Koc between 500 and 2000).
Partition coefficient (Koc): 800 Estimated.

Potential for mobility in soil is very high (Koc between 0 and 50).
Partition coefficient (Koc): 0.44 Estimated.

No relevant data found.

Section 13. Disposal considerations

Disposal methods:

If wastes and/or containers cannot be disposed of according to the product label directions,
disposal of this material must be in accordance with your local or area regulatory authorities.
This information presented below only applies to the material as supplied. The identification
based on characteristic(s) or listing may not apply if the material has been used or otherwise
contaminated. It is the responsibility of the waste generator to determine the toxicity and
physical properties of the material generated to determine the proper waste identification and
disposal methods in compliance with applicable regulations. If the material as supplied
becomes a waste, follow all applicable regional, national and local laws.

Section 14. Transport information

DOT

Not regulated for transport

Classification for SEA transport (IMO-IMDG):

Proper shipping name
UN number

Class

Packing group

Marine pollutant
Transport in bulk
according to Annex | or Il
of MARPOL 73/78 and the
IBC or IGC Code

Environmentally hazardous substance, liquid, n.o.s. (Florpyrauxifen-benzyl)
UN 3082

9

1l

Florpyrauxifen-benzyl

Consult IMO regulations before transporting ocean bulk

Classification for AIR transport (IATA/ICAO):

Proper shipping name
UN number

Class

Packing group

Environmentally hazardous substance, liquid, n.o.s. (Florpyrauxifen-benzyl)
UN 3082

9

1l

This information is not intended to convey all specific regulatory or operational requirements/information relating to this
product. Transportation classifications may vary by container volume and may be influenced by regional or country variations
in regulations. Additional transportation system information can be obtained through an authorized sales or customer service
representative. It is the responsibility of the transporting organization to follow all applicable laws, regulations and rules relating
to the transportation of the material.
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Section 15. Regulatory information

OSHA Hazard
Communication Standard This product is not a "Hazardous Chemical" as defined by the OSHA Hazard Communication
Standard, 29 CFR 1910.1200.

Superfund Amendments and

Reauthorization Act of 1986

Title lll (Emergency Planning

and Community

Right-to-Know Act of 1986)

Sections 311 and 312 This product is not a hazardous chemical under 29CFR 1910.1200, and therefore is not
covered by Title 11l of SARA.

Superfund Amendments and

Reauthorization Act of 1986

Title Ill (Emergency Planning

and Community

Right-to-Know Act of 1986)

Section 313 This material does not contain any chemical components with known CAS numbers that
exceed the threshold (De Minimis) reporting levels established by SARA Title Ill, Section 313.

Pennsylvania Worker and

Community
Right-To-Know Act: The following chemicals are listed because of the additional requirements of Pennsylvania
law: Components CASRN
Ethylhexanol 104-76-7

California Proposition 65

(Safe Drinking Water and

Toxic Enforcement

Act of 1986) WARNING: This product contains a chemical(s) known to the State of California to cause birth
defects or other reproductive harm.

United States TSCA

Inventory (TSCA) This product contains chemical substance(s) exempt from U.S. EPA TSCA Inventory
requirements. It is regulated as a pesticide subject to Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA) requirements.

Section 16. Other information

Hazard Rating System
National Fire Protection Association (U.S.A.)

Health: 1 Flammability: 1 Instability: 0
Legend
ACGIH USA. ACGIH Threshold Limit Values (TLV)
C Ceiling
CAL PEL California permissible exposure limits for chemical contaminants (Title 8, Article 107)
Dow IHG Dow Industrial Hygiene Guideline
OSHA Z-1 USA. Occupational Exposure Limits (OSHA) — Table Z-1 Limits for Air Contaminants
PEL Permissible exposure limit
SKIN Absorbed via skin
SKIN, BEI Absorbed via Skin, Biological Exposure Indice
STEL Short term exposure limit
TWA Time weighted average
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History
Date of issue mm/dd/yyyy : 10/09/2017

Version :1.0

Notice to reader

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named supplier, nor any of its subsidiaries,
assumes any liability whatsoever for the accuracy or completeness of the information contained herein. Final determination of suitability of any
material is the sole responsibility of the user. All materials may present unknown hazards and should be used with caution. Although certain hazards
are described herein, we cannot guarantee that these are the only hazards that exist.
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Acronyms
°C degrees Celsius
ug microgram
ac acre
ae acid equivalents
ai active ingredient
ALS acetolactate synthase
alum aluminum sulfate
APAM Aguatic Plant and Algae Management
BMP best management practices
BOD biochemical oxygen demand
bw body weight
Ca(OH), calcium hydroxide
Ca* calcium ion
CET concentration and exposure time
CHO/HGPRT  Chinese hamster ovary cell/hypoxanthine-guanine phosphoribosyl-transferase
CO; carbon dioxide
CWA Federal Water Pollution Control Act of 1972, known as the Clean Water Act
DO dissolved oxygen
DNA deoxyribonucleic acid
EC, estimatgd corilcentr?ti'on required to produce a 3-fold increase in draining lymph-node
cell proliferative activity
effective concentration at which half of test organisms show a toxic, quantifiable
ECso response (e.g. growth or reproductive viability), used as a common metric in toxicity
testing)
EDTA ethylenediaminetetraacetic acid
EFED Environmental Fate and Effects Division of the US Environmental Protection Agency
EIS Environmental Impact Statement
EPA United States Environmental Protection Agency
ESA Endangered Species Act
EWM Eurasian watermilfoil
FDA United States Food and Drug Administration
Fe* iron(ll) ion, or ferrous ion
Fe¥* Iron (Ill) ion, or ferric ion
FIFRA Federal Insecticide, Fungicide, and Rodenticide Act
fl oz fluid ounces
FQPA Food Quality Protection Act
g gram
GRAS Generally Regarded as Safe (used by FDA)
HED Health Effects Division of the US Environmental Protection Agency
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HP hydrogen peroxide
HPPD hydroxyphenylpyruvate dioxygenase
IARC International Agency for Research on Cancer
IPM integrated pest management
kg kilogram
Koc organic carbon-normalized soil adsorption coefficient
Kow octanol-water partition coefficient
Ksp solubility product constant
L liter
LaCls lanthanum chloride
LaPO4 rhabdophane
Ib pound
LCso lethal concentration at which 50% of the test population experiences mortality
LDso lethal dose at which 50% of the test population experiences mortality
LOAEC Lowest Observable Adverse Effect Concentration
LOEC Low Observed Effect Concentration
log Kow octanol/water partition coefficient
m?* cubic meter
mg milligram
mL milliliter
mm Hg millimeter of mercury
NIEHS/NTP National Institute of Environmental Health Sciences/National Toxicology Program
NOAEC No Observed Adverse Effect Concentration
NOAEL No Observed Adverse Effect Level
NOEC No Observed Effect Concentration
NPDES National Pollutant Discharge Elimination System
OH Hydroxide ion
OPP Office of Pesticide Programs
PAA peroxyacetic (peracetic) acid
pH potential of hydrogen
PMRA Pest Management Regulatory Agency
POs- phosphate ion
PPE personal protective equipment
PRIA Pesticide Registration Improvement Act
RCW Revised Code of Washington
RfD reference dose
SEIS Supplemental Environmental Impact Statement
TGAI technical grade active ingredient
Tmax time to maximum concentration
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us
USDA
WDFW
WDNR
WHO
WSDA

United States

United States Department of Agriculture
Washington Department of Fish and Wildlife
Washington Department of Natural Resources
World Health Organization
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Executive Summary

This Supplemental Environmental Impact Statement (SEIS) provides further Washington State
Environmental Policy Act (SEPA) review on the Washington Department of Ecology Aquatic Plant and
Algae Management and Aquatic Noxious Weed Control National Pollutant Discharge Elimination System
(NPDES) and State Waste Discharge General Permits. This SEIS updates and revises information from
Ecology’s previous Final EIS (1980) and SEIS’s prepared between 2000 and 2012 to: (1) update
information on herbicides, algaecides and other chemical agents currently allowed for use; (2) review
eight (8) new herbicides, algaecides and other chemical agents considered for incorporation into future
reissuances of the two permits; (3) incorporate new information on pesticide use patterns, non-chemical
aquatic plants, and algae management options; (4) address potential cumulative and synergistic
interactions among chemicals.

Additional tools and technologies are needed for control of noxious aquatic plants and weeds in
Washington State. The approval of new herbicides can improve control of weed species not optimally
addressed by currently registered compounds. The goal is to enhance selectivity to reduce impacts to
non-target plant and animal species, reduce use rates, and further mitigate risk of potential herbicide
resistance development. Selectivity to protect non-target native aquatic vegetation and longevity of
control are key criteria in the management of invasive aquatic plants. Efforts are currently under way to
find newer, more selective, systemic modes of actions with short exposure time requirements for in-
water partial site treatment of major target aquatic weeds (e.g. floating plants such as water hyacinth,
or submersed species such as hydrilla, Eurasian watermilfoil, and pondweed).

Aquatic plants are a valuable component of aquatic ecosystems and habitats within Washington State,
and often require protection. These plants provide refugia (cover), habitat, and food sources for many
species of aquatic invertebrates, fish, and wildlife. They can, however, limit certain waterbody uses.
Invasive (non-native) or native rooted and floating plants, for example, can degrade water quality,
impair fisheries, block water intakes that support domestic or agricultural purposes, and also interfere
with navigation, recreation, and aesthetics. In addition, noxious or invasive aquatic plant species such as
Eurasian watermilfoil, a common pest species in Washington State, can form dense stands that may
pose safety or navigation problems for swimmers and boaters, impair critical aquatic habitat, and
degrade wildlife habitat by out-competing native species or changing water chemistry. Numerous other
noxious weed species impair both freshwater and estuarine water bodies, and can also affect protected
wetlands. The most problematic submerged weeds in the Pacific Northwest include: Eurasian
watermilfoil (EWM, (Myriophyllum spicatum, a perennial), hybrid milfoils, including variable leaf milfoil,
hydrilla (H. verticillata), curlyleaf pondweed (P. crispus, annual), and flowering rush (B. umbellatus,
perennial). Other emergent and potential target aquatic plants include Brazilian elodea (E. densa),
parrotsfeather (M. aquaticum), purple loosestrife (Lythrum salicaria), and phragmites (Phragmites
australis). Typical use patterns for managing these species would include lakes, reservoirs, slow moving
rivers and streams, as well as irrigation canals.

ECOLOGY’S WATER QUALITY PROGRAM AND ITS REGULATORY AUTHORITY

Ecology is the delegated authority responsible for implementing the State Water Pollution Control Act
(RCW 90.48) and the federal Clean Water Act (CWA). Under these provisions, Ecology’s Water Quality
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Program receives requests for permits from various businesses and entities to use herbicides and other
control methods to manage excessive native and invasive noxious aquatic weed species, including algae,
for a wide variety of water bodies and wetlands. In response to these requests and in accordance with
the provisions of the SEPA, Ecology determined that aquatic plant management by chemical methods
may have significant adverse environmental impacts, and that an Environmental Impact Statement (EIS)
was necessary. Under these requirements, Ecology complied with SEPA by conducting an environmental
review of both the Aquatic Plant and Algae Management (APAM) and the Aquatic Noxious Weed Control
National Pollutant Discharge Elimination System (NPDES) and State Waste Discharge General Permits.
The two permits are located at
http://www.ecy.wa.gov/programs/wa/pesticides/final pesticide permits/noxious/noxious_index.html
and
http://www.ecy.wa.gov/programs/waqg/pesticides/final pesticide permits/aquatic_plants/aquatic_plant
permit_index.html.

Ecology’s Final EIS (FEIS) for aquatic plant management, which addressed the application of aquatic
herbicides to freshwater bodies within Washington State, was originally prepared in 1980. In light of
new information and to update the original document, a Final Supplemental EIS (SEIS) for Freshwater
Aquatic Plant management was completed by Ecology’s Water Quality Program in February 2001
(Publication No. 00-10-040; www.ecy.wa.gov/pubs/0010040.pdf. This document updates the February
2001 document and is formally designated as a supplement to that SEIS.

The Washington State Department of Agriculture (WSDA) is charged with registering pesticides for
distribution in the State, regulating pesticide use and pesticide applicator licensing, and along with the
State Noxious Weed Control Board, controlling noxious plants within the State. The Washington State
Department of Fish and Wildlife (WDFW) is charged with issuing Hydraulic Project Approvals (HPAs) to
implement various physical and mechanical methods and with protecting fish and wildlife and critical
habitats within the State. As Ecology does not have the resources to develop individual risk assessments
for each new active herbicide, algaecide, or phosphate inactivating agent for aquatic plant treatments in
Washington State, it must rely on a variety of other scientific and technical data sources, including
United States Environmental Protection Agency (US EPA) risk assessments of new and proposed aquatic
herbicide products. Risk assessments prepared by other states, Canada, or other private entities were
also incorporated into this SEIS evaluation.

Part of SEPA review requirements include an alternatives analysis for both chemical and non-chemical
aquatic plant management approaches. The alternatives analysis included an evaluation of the following
aquatic plant control alternatives:

e Alternative 1: Integrated Pest Management (IPM) techniques, see Section 2;
e Alternative 2: No Action, see Section 3;

e Alternative 3: Herbicides, Algaecides and Chemical Agents (new and proposed: topramezone,
aminopyralid, rinskor (Procellacor™), peroxyacetic acid/hydrogen peroxide, lanthanum clay
(Phoslock), iron, aluminum sulfate/alum, calcium hydroxide/oxide) and currently registered
chemical agents (see below) see Section 4,
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e Alternative 4: Physical and Mechanical Control Methods (bottom barriers, suction (diver)
dredging, manual methods [hand-pulling, raking, cutting], rotovation, and mechanical
harvesters), see Section 5; and

e Alternative 5: Biological Control Methods (plant pathogens, herbivorous insects, competitive
plants, plant growth regulators, grass carp), see Section 6.

CONDUCTING THE ALTERNATIVES ANALYSIS

Each of the five alternatives were qualitatively evaluated based on the data and evidence available, and
the alternatives analysis identified Alternative 1, use of IPM techniques, as the preferred alternative.
The IPM approach is the only alternative that considers each individual aquatic noxious weed problem
or algal bloom independently and evaluates a range of chemical and non-chemical alternatives available
to treat plants or algae. Some infestations or blooms may be amenable to alternative methods such as
physical or mechanical removal (e.g. bottom barriers, cutters, rotovation, mechanical harvesting) or
biological control methods, while other problems may be much more complex and require a stronger
mode of treatment or control such as herbicides, algaecides, or phosphorus inactivation agents. The IPM
approach is especially important given the growing scientific and societal concerns and continually
improving environmental data regarding potential impacts to human health and the environment from
the use of aquatic herbicides, algaecides, and other agents. Our enhanced understanding of the role of
wetlands and other critical habitats and the need to consider and control nutrient and sediment loading
within a total watershed also improves our understanding of some of the non-target effects of
herbicides and related chemical agents.

In the event that chemical control methods such as herbicides may be required, each agent will be
individually evaluated for a number of selection criteria before final selection and application or
treatment. These criteria will include target efficacy, non-target effects, human health and ecological
hazard or risk, short- and long-term toxicity, potential effects to endangered plant and animal species as
well as their habitats, label restrictions, mitigation requirements, the need for post-treatment
monitoring, and other key factors. These factors are evaluated for each new chemical addressed in this
SEIS. Another key selection criteria is the actual benefit that the treatment method brings to the
receiving water environment.

As an example, in the event of a dense watermilfoil infestation, there is often a safety, habitat,
navigational, or other problem, and using the preferred alternative, part of the selection process would
be to choose a chemical agent or non-chemical approach that would alleviate the problem and thus
benefit the ecosystem, somewhat independently of the non-target effects of the agent in question. The
most effective IPM-based treatment strategies are site-specific rather than generic, and consider both
the short- and long-term implications of all treatment strategies considered and selected, whether
chemical or non-chemical.

Even under an IPM-based management program, unavoidable adverse impacts may occur that will
restrict beneficial water uses. The development of a lake or aquatic plant management plan will allow
for and promote use prioritization by involved stakeholders while maintaining, improving, and
protecting the designated uses of a specific waterbody. Management plans help to ensure that proven
control methods will be implemented for long term management of the waterbody and that problems
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such as nutrient enrichment and sediment loading, which often contribute to accelerated plant and algal
growth, are addressed. Use of an integrated management approach will further this goal through the
selection of the control or management method that will yield maximum aquatic plant control while
minimizing undesirable impacts to human health and the environment.

METHODOLOGY FOR EVALUATING THE EIGHT PROPOSED NEW HERBICIDES AND CHEMICAL
AGENTS

Results of the technical evaluation of the eight chemical agents (see Table 1) proposed for use in
controlling noxious plant and algal species are reported in this SEIS. The evaluation procedure is
presented in this SEIS as follows. Initially, a general description of each herbicide or chemical agent is
provided, along with a summary of its registration status with EPA, WSDA, and other regulatory
agencies. This is followed by a more detailed discussion of its chemical (including efficacy-related) and
environmental fate properties, together with any relevant field investigations or monitoring studies
which could illustrate its effectiveness in the field. An overview of acute, subchronic, and chronic
toxicological properties is provided and evaluated, including human, mammalian, and ecotoxicological
characteristics, covering effects to fish, birds, invertebrates, plants and algae, as available. This
toxicological evaluation considers both full life-cycle and food web impacts to non-target species, and
where available, information on one-time vs. repeated applications of the chemical agent or herbicide,
as well as impacts on numbers, diversity and habitat of species of plants and animals.

Following this presentation of technical and environmental data, a discussion on human health and
environmental impacts is provided, including impacts to human health, ecological risk or hazard, and
potential effects to the earth, water, plant, and other aspects of the environment as appropriate. This
discussion considers both label-specified exposure scenarios and off-site transport such as aerial drift
and/or surface runoff. Based on these potential impacts, each evaluation discusses possible label
restrictions and proposed mitigation measures relating to swimming or recreational uses, required
mitigation for addressing effects to habitats and non-target plants, endangered plant and animal species
(including salmonids), and fisheries and fish consumption. Finally, post-treatment monitoring
requirements and recommendations are provided for each of the chemical agents under evaluation,
with references used and cited for each evaluation provided for each.

UPDATE OF CURRENTLY REGISTERED HERBICIDES AND CHEMICAL AGENTS IN WASHINGTON
STATE

There are currently 14 herbicides registered for aquatic use in Washington State (see Table 1). These are
discussed in detail in Section 4.10 and include the following: 2,4-D (amine and ester), bispyribac-sodium,
carfentrazone ethyl, diquat, endothall (dipotassium salt and mono (N,N-dimethylalkylamine) salt),
flumioxazin, fluridone, glyphosate, imazamox, imazapyr, penoxsulam, triclopyr (triethylamine salt), and
sodium carbonate peroxyhydrate. Previous reviews for each of these currently registered aquatic
herbicides are updated using a similar approach to the new or proposed herbicide or chemical agent
evaluation discussed above. Generally more information is already available for these currently
registered chemicals, and as such the emphasis is on updating previous studies, data, and information
collected since the time of registration rather than acquiring new information on these chemicals. Again,
for each of these herbicides and chemical agents the SEIS discusses mitigation requirements and label
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restrictions needed to limit or eliminate potential adverse effects to human health or the environment.
References used to evaluate each of the proposed chemical ingredients are listed at the end of the
section for each chemical agent or herbicide.

Table 1 shows the proposed and currently registered aquatic herbicides, algaecides, and phosphorus-
inactivating agents, including active ingredients and trade names, evaluated under this SEIS document.
Note that use of commercial, trade, and formulation details are provided as examples only and do not
constitute an endorsement of that product by the Department of Ecology.

Table 1 Proposed New and Currently Registered Aquatic Herbicides and Chemical Agents

Proposed herbicide or chemical Type Commercial, Trade Names and
agent Formulations

Aminopyralid Selective systemic herbicide Milestone®, Capstone®, Opensight®
Florpyrauxifen-benzyl/Procellacor™ Selective systemic herbicide Procellacor™

Topramezone Selective systemic herbicide Oasis®

Peracetic acid/hydrogen peroxide Broad-spectrum disinfectant/algaecide | GreenClean™

Aluminum sulfate (alum) Phosphorus inactivating agent alum

Calcium hydroxide Phosphorus inactivating agent “slaked lime”

Iron salts Phosphorus inactivating agent iron salts

Lanthanum clay-Phoslock® Phosphorus inactivating agent Phoslock®

Currently registered herbicides and algaecides

2,4-D amine & ester selective systemic herbicide AquaKleen®, Navigate®
Bispyribac-sodium Broad-spectrum systemic herbicide Tradewind™
Carfentrazone-ethyl Narrow-spectrum Contact herbicide Stingray™

Diquat Broad-spectrum Contact herbicide Reward®

Endothall dipotassium salt Broad-spectrum Contact herbicide Aquathol®

Flumioxazin Broad-spectrum Contact herbicide Clipper™

Fluridone Systemic herbicide Sonar®

Glyphosate Systemic herbicide Rodeo®, Pondmaster®
Imazamox selective systemic herbicide Clearcast®

Imazapyr Broad spectrum, Systemic herbicide | Arsenal™, Habitat
Penoxsulam Broad-spectrum systemic herbicide Galleon SC™

Triclopyr TEA Selective, Systemic herbicide Renovate®, Garlon 3A®
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Endothall mono(N,N-
dimethylalkylamine) salt

Broad-spectrum algaecide

Hydrothol®191

Sodium carbonate peroxyhydrate

Fast-acting broad-spectrum algaecide

GreenClean™, Pak 27™
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Reference Guide

Each of the references provided in this DSEIS also identify information sources by the following 11
categories, as required by RCW 34.05.272:

1.

Pwn

W NWU

10.

11.

Peer review is overseen by an independent third party.

Review is by staff internal to Department of Ecology.

Review is by persons that are external to and selected by the Department of Ecology.
Documented open public review process that is not limited to invited organizations or
individuals.

Federal and state statutes.

Court and hearings board decisions.

Federal and state administrative rules and regulations.

Policy and regulatory documents adopted by local governments.

Data from primary research, monitoring activities, or other sources, but that has not been
incorporated as part of documents reviewed under other processes.

Records of best professional judgment of Department of Ecology employees or other
individuals.

Sources of information that do not fit into one of the other categories listed.
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1.0 Introduction and Background

This Supplemental Environmental Impact Statement (SEIS) provides further SEPA review on the
Washington Department of Ecology Aquatic Plant and Algae Management (APAM) and Aquatic Noxious
Weed Control National Pollutant Discharge Elimination System (NPDES) and State Waste Discharge
General Permits. This SEIS updates and revises information from Ecology’s previous Final Environmental
Impact Statement (FEIS) (1980) and other supplemental EIS’s (SEIS’s) issued between 2000 and 2012 to:
(1) update detailed technical information on herbicides and algaecides currently allowed for use; (2)
review eight (8) new herbicides, algaecides and chemical agents considered for incorporation into future
reissuances of the two permits; (3) incorporate new information on pesticide use patterns, non-chemical
aquatic plants, and algae management options; (4) address potential cumulative and synergistic
interactions among herbicides, algaecides and chemical agents.

Additional tools and technologies are needed for control of noxious aquatic plants and weeds in
Washington State. Permit applications are normally submitted for herbicide applications, with permit
coverage often being maintained for multiple years, permitting herbicide treatments for the same water
bodies for multiple years. For Ecology’s noxious weed NPDES permit, only limited agents working under
the WSDA permit coverage would apply each year to use pesticides. The permit holder WSDA maintains
coverage for the entire duration of the permit (5 years). For the APAM permit, a permittee can maintain
coverage until the permit is reissued (up to 5 years) and if they send in a renewal letter (including a
Notice of Intent [NOI] update) they will be automatically covered under the reissued permit.

The approval of new herbicides can improve control of weed species not optimally addressed by
currently registered compounds. The goal would be to enhance selectivity, reduce use rates, and further
mitigate risk of potential herbicide resistance development. Selectivity to native aquatic vegetation and
longevity of control are key criteria in the management of invasive aquatic plants. Efforts are currently
under way to find new selective, systemic chemistries and modes of actions with short exposure time
requirements for in-water partial site treatment of major target aquatic weeds such as hydrilla and
Eurasian watermilfoil.

1.1 INTRODUCTION TO ALTERNATIVES

This alternatives analysis updates information on alternative methods for control of aquatic vegetation,
including both chemical and non-chemical aquatic plant management. The preferred alternative is
Integrated Pest Management (IPM). The following aquatic plant control alternatives are described below:

e Alternative 1: Integrated Pest Management (Preferred Alternative);

e Alternative 2: No Action (continuing current practices);

e Alternative 3: Use of Herbicides, Algaecides and Chemical Agents (topramezone, aminopyralid,
rinskor (Procellacor™), peroxyacetic acid/hydrogen peroxide, aluminum sulfate/alum, iron salts,
calcium hydroxide/oxide, and lanthanum clay (Phoslock);

e Alternative 4: Physical and Mechanical Control Methods; and

e Alternative 5: Biological Control Methods.
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Each of these alternatives represent management or control actions available to an applicant or agency for
aquatic plant management. A variety of actions may be required to implement these aquatic plant
management alternatives, often involving multiple agencies. As examples, these actions may include
Ecology's issuance of an NPDES permit to allow for application of herbicides to waters of the state; or
action by WDFW to allow the use of grass carp or other methods for the purpose of biological control.
Issuance of HPA permits from WDFW may also be required for hand pulling, raking, harvesting, diver
dredging, weed rollers, rotovation and bottom barrier installation, or other physical or mechanical
methods. Local governments may require substantial development shoreline permits for mechanical or
chemical treatment projects. The US Army Corps of Engineers may require Section 404 of the Clean Water
Act (CWA) and/or Section 408 of the Rivers and Harbors Act of 1899 (as amended) permits for suction
dredging and rotovation projects.

1.1.1 Criteria Used in the Analysis and Comparison of Alternatives

State surface water quality regulations and standards (RCW 90.48; WAC Chapter 173-201A) provide Ecology
with both the authority and responsibility to establish criteria for waters of the State, to protect
designated beneficial uses, and to regulate various activities, including those related to aquatic plant
control. These beneficial uses include recreational activities (e.g. swimming, boating, and fishing), public
water supply, stock watering, irrigation and other water rights, fish and shellfish rearing and harvesting,
habitat for spawning, wildlife habitat, navigation, and other designated uses. A short-term modification of
water quality standards cannot be permitted if water quality degradation interferes with or becomes
injurious to designated water uses that standards have been established to protect, or causes harm to the
environment. In the discussion below, elements of the environment (under WAC 197-11-444) that are most
likely to be significantly affected by each alternative are emphasized. Accordingly, each alternative is
evaluated for potential short- and long-term effects to designated beneficial uses as well as more
general effects to human health or the environment, including:

e The extent to which the alternative potentially affects the designated beneficial uses of a particular
water body;

e Potential adverse environmental impacts, especially to ESA listed species, critical habitats and
wetlands;

e The actual benefit that the treatment method brings to the receiving water environment;

e The need for mitigation and/or post-treatment monitoring;

e Potential adverse human health effects; and

e The degree to which any specific method or methods effectively controls a particular plant
problem, such as those aquatic plants designated as noxious or invasive.

Because of the complexity and variability of water bodies, their beneficial uses and the types of
management needed, distinct mitigation is applied on a case-by-case basis to the various management
alternatives. If adverse environmental impacts cannot be avoided or mitigated in the use of an alternative,
its use may be severely restricted, curtailed, or disallowed.
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1.2  SEPA DEFINITIONS OF MITIGATION

Several types of environmental mitigation are defined by SEPA (WAC 197-11-768), listed below in order
of preference:

1. Avoid the impact altogether by not taking a certain action or part of an action;

2. Minimize impacts by limiting the degree or magnitude of the action and its implementation by
using appropriate “best management practices” or other approaches, or by taking affirmative
steps to avoid or reduce impacts;

3. Rectify the impact by repairing, rehabilitating, or restoring the affected environment;

4. Reduce or eliminate the impact over time by preservation and maintenance operations during
the life of an action; and

5. Compensate for the impact by replacing, enhancing, or providing substitute resources or
environments.

6. Monitoring the impact and taking appropriate measures.

Different elements of each of the types of mitigation listed above may be incorporated into Ecology’s
NPDES discharge permits to assure that the appropriate mitigation measures are implemented.

1.3 PROTECTION OF WETLANDS

Wetlands serve a variety of essential ecological functions in Washington State, and the overall goal of
wetland protection is “no net loss” of wetland function and acreage. Where possible, improvement and
enhancement of wetland integrity and quality is encouraged by Ecology, WDFW, and other agencies.
Ecology has extensive requirements for protecting and maintaining wetlands in Washington State, such
as those which meet the criteria of the Washington Natural Heritage Program (79.70 RCW), wetlands
which served as critical habitat for ESA-listed species, rare wetlands with irreplaceable ecological
function, and a variety of other criteria. Wetland quality must be maintained and protected unless it can
be demonstrated that the impact is unavoidable and necessary. If such a determination is made,
wetland losses and degradation are required to be offset through compensatory or other mitigation
such as restoration, creation, wetland enhancement, or related approaches.

1.4 ESA CONSIDERATIONS FOR EACH ALTERNATIVE METHOD

The federal Endangered Species Act (ESA) requires that listed species be protected along with their
critical habitats. Such listings may affect aquatic plant control projects throughout the State. Obtaining a
permit from Ecology for the application of herbicides does not exempt an applicator from “take” liability,
defined under ESA as to “harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to
attempt to engage in such conduct” with respect to an ESA- listed species (16 U.S.C. Section 1532(19)).
Ecology requests identification of rare plants and potential impacts to animals and waterbody uses, and
the permit further clarifies that the permittee may not violate state or federal ESA provisions.
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2.0 Alternative 1: Integrated Pest Management (IPM) (Preferred
Alternative)

Alternative 1, Integrated Pest Management (IPM), is the preferred alternative. IPM is favored over other
alternatives because it is the only alternative that considers each individual aquatic noxious weed
problem or algal bloom independently and evaluates a range of chemical and non-chemical alternatives
available to treat plants or algae. Some infestations or blooms may be amenable to alternative methods
such as physical or mechanical removal (e.g. bottom barriers, cutters, rotovation, mechanical
harvesting) or biological control methods, while other problems may be much more complex and
require a stronger mode of treatment or control such as herbicides, algaecides, or phosphorus
inactivation agents. IPM is especially important given the growing scientific and societal concerns, as
well as continually improving environmental data, regarding the impacts of aquatic herbicides and their
potential impacts to human health and the environment. Our enhanced understanding of the role of
wetlands and critical habitats and the need to consider and control nutrient and sediment loading within
a total watershed also improves our understanding of some of the non-target effects of herbicides and
related chemical agents.

Use of IPM techniques is consistent with State guidelines for 1997 Integrated Pest Management (found
at 17.15 RCW; https://app.leg.wa.gov/rcw/default.aspx?cite=17.15&full=true). Ecology recognizes that
each management scenario is highly individualized and recommends planning when determining
whether to use chemical and/or non-chemical aquatic plant control methods, in order to avoid
deleterious ecological or environmental effects associated with management or treatment of aquatic
plants and algae.

Consistent with Ecology’s 1992 FSEIS, in which IPM is the preferred alternative, a Washington State
statute known as the IPM “law” (RCW 17.15) states that it is the policy of Washington State and all
agencies with pest control responsibilities to follow the principles of IPM. This statute provides
definitions, discusses current IPM practices and procedures, and provides guidelines for IPM training
and coordination. Developing an integrated aquatic plant management plan requires consideration of
all available management and control methods. Under this alternative, each lake or surface water
system is evaluated to determine the extent and underlying causes of aquatic plant and/or algae
infestations or problems as well as the most effective and environmentally sound control strategy for
correction and long-term management.

This approach incorporates the most effective combinations of biological, mechanical, physical, and
chemical control methods available, which is intended to eliminate the need for further action against
many nuisance aquatic plants (Bottrell 1979). This concept is based on the premise that no single control
method will by itself be completely effective, and that a variety of biological, physical, mechanical, and/or
chemical methods are integrated into a cohesive plan developed to provide long-term control of
unwanted aquatic plants. If nuisance plant species cannot be adequately controlled using non-chemical
methods at levels needed to support designated beneficial uses, the addition of chemical control methods
(e.g. herbicides) to the management strategy may become necessary in targeting noxious or nuisance
species. This Supplemental EIS evaluates both new and proposed as well as currently registered herbicides
and chemical agents (Alternative 3) as important additional tools for aquatic plant management. It is well
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understood that when herbicides, algaecides, and other chemical agents are added to a management
strategy arsenal, the selection of the herbicide, label-specified dosages, seasonal considerations, treatment
times, and numerous other factors must be carefully considered to avoid or eliminate environmental or
human health impacts.

The IPM approach is most effective not only for one-season treatments but rather for multi-year (often
three to five year) aquatic plant treatment plans (Gibbons et al. 1994, Bottrell 1979). Proposed
integrated management planning should be set up so that affected communities, stakeholders, and
interest groups can offer comments on proposed management strategies where potential uses or
interests in a given water body or watershed may conflict. Plans would help lake managers evaluate
how plants that provide fisheries or wildlife habitat should be controlled or eradicated to improve
aesthetics or recreational use of a water body.

The Citizen’s Manual for Developing Integrated Aquatic Vegetation Management Plans (IAVMP Manual,
Gibbons et al. 1994) provides detailed guidance for developing integrating management plans for
watersheds, lakes, or other water bodies. Components that need to be addressed in formulating such an
integrated plan include:

e identification of the target nuisance or noxious aquatic plant or algal species;

e establishing management objectives in supporting designated beneficial uses;

e preserving recreational and restoration goals for the watershed or water body;

e identifying candidate (mechanical and physical, chemical, biological) control methods;
e evaluating impacts and providing mitigation measures; and

e incorporating public involvement and education.

2.1 IMPACTS AND MITIGATION

The overall ecological, human health, and ecosystem-level impacts of aquatic plant control methods
selected for use, including the actual impact of removing targeted plant species, must be assessed as part
of the overall IPM plan and evaluation. Most alternatives have the potential to cause some adverse
environmental impacts. Even subtle ecological manipulations may affect the entire ecosystem, possibly
aggravating one problem in the attempt to resolve another. Integrated pest management manipulates
ecosystems to control nuisance or noxious plant species while avoiding and minimizing disruptions of the
larger watershed or ecosystem. Thus, all proposed management techniques, both individually and in
combination, must be carefully considered in an ecological context both before and after use of aquatic
plant controls. This may require development of a monitoring strategy to ensure that the plan is effective
and considers impacts of various control methods at selected sites on both target and non-target species.
The IPM plan would include applicable mitigation measures. Such measures should be incorporated in
the final integrated management plan, and both monitoring requirements and mitigation measures should
be incorporated, as appropriate, into the final action plan. Mitigation measures proposed on an
individual basis throughout this SEIS document for chemical, biological, and physical/mechanical control
methods should be incorporated into the overall mitigation strategy on a case-specific basis and are
discussed further in each section below.
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3.0 Alternative 2: No Action

3.1 DESCRIPTION OF THE ALTERNATIVE

The No Action alternative means that Ecology would continue to issue water quality permit coverages
and grant funds for aquatic plant control as currently practiced. Ecology would continue to protect
designated beneficial uses to the extent possible, as well as to continue funding aquatic plant
management activities through the Aquatic Weed Management Fund. There are significant limitations
to continuing this approach. For example, if new or “improved” aquatic herbicides or other chemical
agents are not assessed or subsequently permitted, opportunities to incorporate new, improved,
narrow-spectrum, selective herbicide or other formulations for aquatic plant control that may be less
harmful to human health and the environment, as well as potentially less costly, will not be available
within Washington State. These limitations could result in more uncontrolled, invasive, noxious plant
and algal infestations in Washington State waters.

Moreover, the Washington Legislature directed Ecology to expand certain chemical application
sections of the 1992 SEIS to make it more responsive for the application of newer, improved,
commercially available herbicides, and to evaluate their use with the most recent research available
(Engrossed Substitute Senate Bill 5424, effective May 1999).

3.2 IMPACTS AND MITIGATION

If Ecology were to simply continue current practices by selecting the No Action alternative, it could
find itself at odds with a legislative directive. If current practices are to be maintained, integrated
plant management would not be able to incorporate newer, improved chemical and non-chemical
methods that can more effectively control target plant species while avoiding or minimizing non-
target effects. This could result in less efficient, effective, and/or environmentally unsound control
practices, when more improved practices could support both effective control and reduced
unintended environmental or human health impacts. A key principle of integrated pest management
is that a variety of potentially unrelated treatment methods are approved and available, which is
more effective at preventing target plant species from developing resilience or tolerance to repeated
use of specific treatments.
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4.0 Alternative 3: Use of Herbicides, Algaecides and Chemical Agents

4.1 DESCRIPTION OF THE ALTERNATIVE

As discussed earlier in this SEIS, herbicides, algaecides, and chemical agents such as phosphorus
deactivating agents may be very effective in helping to control or eliminate nuisance or noxious plant
species, and are frequently incorporated into IPM-oriented treatment plans. The emphasis in using such
chemical agents is to identify those herbicides and chemical agents which are effective at lower doses
than traditional herbicides or other chemicals, or are more narrow-spectrum (i.e. they are more
selective than traditional herbicides in controlling target species while causing fewer non-target effects),
or are less persistent or bioaccumulative than traditional agents, or which have other desirable
characteristics typical of “later generation” herbicides or algaecides.

To that end, eight proposed herbicides and chemical agents were subjected to a detailed impact analysis
and technical evaluation under Alternative 3. These chemical agents are: 1) aminopyralid; 2)
Procellacor™; 3) topramezone; 4) peroxyacetic acid/hydrogen peroxide; 5) aluminum sulfate/alum; 6)
calcium hydroxide/oxide; 7) iron salts; and 8) lanthanum clay (Phoslock).

Toxicological effects to human and non-human receptors is a key component of this SEPA review. A
common practice within toxicology is the principal of species surrogacy, which allows for evaluation of
species for which actual testing has not been performed. This practice was widely used as part of this
toxicological evaluation. For example, human subjects are not normally used to evaluate carcinogenicity
of a given compound, so surrogate species (e.g. rats, mice, etc.) would be used instead to complete the
evaluation.

4.1.1 Methodology for evaluating the eight proposed new herbicides and chemical agents

For the review and impact evaluation of the eight new herbicides, algeacides, and other chemical agents
listed above, which are proposed for use in controlling noxious aquatic plant and algal species, a
methodology was developed for the systematic impact evaluation of each chemical which is consistent
with EPA Office of Pesticide Programs (OPP) ecological and human health risk assessment guidelines:

e Ecological: https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/overview-risk-
assessment-pesticide-program#fecological.

e Human health: https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/overview-
risk-assessment-pesticide-program#thuman _health.

First, a general description of the herbicide or chemical agent and a summary of its registration status
with EPA and other agencies was provided. Then a more detailed discussion of its chemical (including
efficacy-related) and environmental fate properties was provided, along with any relevant field
investigations or monitoring studies which could illustrate its effectiveness in the field. This included an
analysis of mobility and transport potential for each herbicide or chemical agent. Following this
discussion, an overview of the toxicological properties was provided, including a review and evaluation
of human, mammalian, and ecotoxicological characteristics, including acute and chronic effects to fish,
birds, invertebrates, other biota, including higher plants and algal species. This included a discussion of
effects to phytoplankton and zooplankton species, and these biota form an important foundational basis
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for the aquatic food web. This toxicological evaluation considered both full life cycle and food web
impacts to non-target species, and where available, information on one-time vs. repeated applications
of the chemical agent or herbicide, as well as impacts on numbers, diversity and habitat of species of
plants and animals. In some cases, where outdoor field trials such as mesocosm or microcosm studies
were available, these studies were included in the overall impact evaluation of these materials. No
guantitative risk assessment was actually performed, as the available literature was adequate to assess
key exposure scenarios to both human and ecological receptors, including aquatic and sediment
exposures, terrestrial soils, drinking water or groundwater, and off-site exposures potentially occurring
with aerial drift surface water runoff, or other exposure pathways.

Following this detailed evaluation of technical information and environmental laboratory and field data
(where available), an analysis and discussion on human health and environmental impacts was provided,
including impacts to human health, ecological risk or hazard, and potential effects to the earth (soils and
sediments, including agriculture), water (surface water, drinking water, groundwater), plant (including
non-target species), and other potential environmental exposure pathways as appropriate. Based on
these potential impacts, each evaluation concluded with a discussion on label restrictions and proposed
chemical-specific mitigation measures relating to swimming or recreational uses, required mitigation for
addressing effects to habitats and non-target plants, endangered plant and animal species, and fisheries
and fish consumption. Finally, post-treatment monitoring requirements and recommendations were
provided for each of the chemical agents under evaluation. References cited for each evaluation were
provided at the end of each individual section.

This evaluation and review provided special consideration to salmonid and other listed species under
the Endangered Species Act, as well as to their designated critical habitats. Each such species is
comprised of many stocks and populations that vary from one another in their genetic makeup, life
history, and other characteristics. Native salmonids in Washington State that have been listed or are
proposed for listing include Chinook salmon, Coho salmon, chum, sockeye, steelhead (anadromous form
of rainbow trout), coastal cutthroat trout, and bull trout.
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4.2 EVALUATION OF AMINOPYRALID
4.2.1 Registration Status

Aminopyralid-containing herbicides, including Milestone®, Capstone®, and Opensight®, are registered
for use on rights-of-way, industrial sites, non-irrigation ditch banks, and a variety of natural areas (e.g.
wildlife management areas, campgrounds), as well as grazed areas in and around these sites (Dow,
2016). Aminopyralid herbicides are labeled for use on pastures around industrial sites without grazing
restriction. There are no current in-water registrations for aminopyralid nationally, and current
registrations only address applications to the water body’s edge, where overspray, drift, or surface
water runoff could potentially cause effects to the adjoining surface water body. Aminopyralid
herbicides provide systemic control of a variety of target plant species with reasonable tolerance of
grasses and other non-target species. Aminopyralid is currently classified by the EPA as a Reduced Risk
herbicide due to low toxicity to birds, fish, mammals, and aquatic invertebrates, as well as a generally
favorable environmental profile. It has been shown to be effective and is approved for controlling
broadleaf vegetation. It is used to control weed, vine and brush target species such as tropical soda
apple, musk thistle, Canada thistle, spotted knapweed, diffuse knapweed, yellow star thistle and Russian
knapweed.

The EPA registration for aminopyralid specifies application at 7 fl oz aminopyralid acid equivalents per ac
per year on rangeland, grassland and non-crop land areas (lower rate of 0.57 fl oz/ac/yr for wheat crop
areas) (EPA OPPTS, 2005). There are no in-water aquatic uses anywhere in the United States (US),
including Washington State, and none are currently proposed. An aquatic registration would expand the
utility of aminopyralid-containing herbicides by allowing control of invasive or other weedy plant species
along shorelines or banks of water bodies, but the new label would not include control of submersed
aquatic plants. It would, however, expand uses to sites currently covered under Ecology’s NPDES permit
requirements.

Field research trials in ponds and flowing water systems have been conducted to collect data to support
the potential addition of aquatic uses to aminopyralid product labels (see discussion below). This
research has generally been designed to establish food tolerances for fish and shellfish, and to define
herbicide dissipation in water and sediment over time. According to label specifications, aminopyralid
cannot be applied around or directly to wetlands, drainage areas, lakes, ponds, shorelines, rivers and
other sensitive aquatic areas. Carefully applied buffer zones around aquatic areas and water bodies
must be implemented to avoid off-site transport such as drift, runoff, or overspray.

Aminopyralid was suspended from use in the UK from 2008-2009 due to problems associated with the
use of aminopyralid-contaminated animal manure. Crops were reportedly damaged by aminopyralid,
causing malformation and discoloration. In 2009, use of aminopyralid was reinstated in the UK after the
registrant (Dow AgroSciences) initiated an aminopyralid stewardship program on how to address
contaminated animal manures (discussed further below). This highlights the importance of assuring that
aminopyralid or other persistent herbicides or pesticides would not be allowed to cause non-target
exposures via manure or other pathways to susceptible plant or animal species.
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4.2.2 Description

Milestone® is the primary trade name for aminopyralid herbicide products sold in the US. There are
several trade names in the UK, including Banish and Forefront. Aminopyralid is a pyridine carboxylic acid
active ingredient that provides systemic control of target plant species with favorable tolerance by non-
target grasses and other species.

4.2.2.1 Environmental Characteristics: Product Use and Chemistry

The pure state of the active ingredient aminopyralid (4-amino, 3,6-dichloropyridine-2-carobxylic acid) is
an off-white odorless powder which is classified as a pyridine carboxylic acid herbicide. It is quite water
soluble (2.48 g/L at 18°C) when compared to many other herbicides. It decomposes upon melting, and
has a vapor pressure at 20 degrees Celsius (°C) of about 7.0 10-7 millimeters of mercury (mm Hg), which
together with a low Henry’s Law constant suggests that this is not a volatile material. The Ko at 19°C is
calculated to be 0.2, varying slightly with pH. This value strongly suggests that this material has no
propensity to bioaccumulate into organic matrices such as biological tissue. The commercial herbicide
Milestone® contains two pounds of the TGAI of aminopyralid technical acid per gallon of solution (Dow,
2013, 2008). In surface soil, EPA has reported a half-life of 103 days, in topsoil a half-life of 72 days,
which is somewhat long-lived, and in water a rapid half-life of 0.6 days has been reported, based on
photolysis as the key degradation pathway (EPA OPPTS, 2005).

Aerobic microbial degradation is the primary route of breakdown of aminopyralid in soils. Field results
show the rate of degradation as an average half-life of 34.5 days for eight North American sites and 25
days for four European sites (Dow, 2016). Laboratory experiments showed an average soil-water
partition coefficient (Koc) of 108 L/kg, suggesting weak sorption and some potential for mobility in soils,
but field experiments indicated only limited mobility in soils. No degradation metabolites of concern
were produced in any of these studies.

Field studies (cited in EPA, 2005) showed that aminopyralid had a very rapid half-life in water (0.6 d due
to photolysis) but was stable to direct hydrolysis and in anaerobic sediment-water systems. In aerobic
sediment-water systems, degradation proceeded slowly, with observed total system half-lives of 462 to
990 days. The degradation resulted in the formation of non-extractable residues and no other major
products. Under aerobic conditions, degradation of aminopyralid in five different soils resulted in the
production of no significant degradation products. Half-lives ranged from 31.5 to 533.2 days, and
yielded a half-life of 103.5 days, which was subsequently used by EPA for its risk assessment. Two field
dissipation studies (performed in California and Mississippi) indicated that aminopyralid is likely to be
non-persistent and relatively immobile in the field. Half-lives of 32 and 20 days were determined, with
minimal leaching below the 15 to 30 cm horizon depth. The nature of aminopyralid metabolism and
residue in both plants and animals is well understood based on extensive laboratory testing by Dow
AgroSciences (summarized in Dow 2013 and Miller 2005). For example, based on a residue study of a
lactating goat, the tolerance expression in milk, meat and meat-byproducts was the unchanged,
unmetabolized parent compound, aminopyralid.

4.2.2.2 Environmental Mobility and Transport

Due to its very short half-life in water and low Ko, aminopyralid is not expected to bioconcentrate in
fish or other biological tissue. According to water flow and aquatic life studies conducted by Dow
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AgroSciences (e.g. Dow, 2013; Peterson et al., 2013), aminopyralid dissipates through flowing water
ecosystems in 120 days or less leaving no residue in the water, sediment or aquatic species living tissues
(see discussion below). Due to the relatively low toxicity of the chemical, also summarized below, and its
relatively short half-lives in water, aminopyralid is not expected to cause or contribute to groundwater
contamination or other leaching, is not expected to be mobile in groundwater, and is generally not
persistent within the aquatic environment (Dow, 2013; EPA, 2005). Its residual action is intended to
alleviate the need for repeat applications, resulting in a reduction in the amount of herbicide required
for weed control. Aminopyralid has been determined to be nearly non-toxic to animals at the registered
application rates, compared to alternative herbicides, as it is less likely to impact both terrestrial and
aquatic species.

Due to its unique mode of action, EPA has not designated a common mechanism of toxicity finding for
aminopyralid with any other herbicides or pesticides, unlike other pesticides for which EPA has followed
a cumulative risk approach based on a common mechanism of toxicity. Moreover, aminopyralid does
not appear to form toxic metabolites as part of the degradation process. EPA's efforts to determine
which chemicals have a common mechanism of toxicity to evaluate the cumulative effects of such
chemicals are described by the policy developed by EPA’s Office of Pesticides Programs concerning
common mechanisms and procedures for cumulative effects determination (http:
//www/epa.gov/pesticides/cumulative).

4.2.2.3 Field Surveys and Investigations

Several field studies were conducted as part of research trials in support of registration submissions to
EPA. Peterson et al. (2013) reported on field studies conducted in multiple states on ponds ranging in
size, using Milestone® herbicide at 7 fl oz/ac applied on pond banks, with intentional overspray into
adjacent water bodies. Water sediment samples were collected prior to application as well as
periodically following the application.

Dissipation of aminopyralid was calculated from residues in water and sediment samples. Caged
organisms included catfish, bluegill sunfish, and freshwater clams collected prior to and following
application to evaluate for potential persistence and bioconcentration/bioaccumulation. Data was
collected to determine concentrations of aminopyralid in tissues, and whether these concentrations
were present at levels that could harm people or animals feeding on these contaminated prey
organisms.

Results of this pond study (Peterson et al., 2013) indicated that dissipation of aminopyralid residues
occurred with more than 99% of the applied herbicide dissipating within 120 days following treatment.
No residues were found to accumulate in water, sediment, or biological tissue. Results of a 120-day
flowing water dissipation study conducted (cited by Peterson et al., 2013) in both Oregon and Florida
indicated that dilution was a major route of dissipation at the Oregon site and dissipation occurred to
non-quantifiable levels in less than 2 hours following application. In Florida, degradation was the major
route of dissipation. Dissipation to non-quantifiable levels in both locations was similar.

These studies concluded that registration will support use of aminopyralid products for invasive or other
weedy plant control on shorelines, including stream or river banks, with minimal impacts to the aquatic
environment. As noted above, no in-water registrations for this compound have been proposed.
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Assuming registration approval, labels are not expected to include restrictions on water use either
recreational or for livestock following application. Similarly, at the time of writing, the proposed labeled
use will not include the inside banks of irrigation ditches or for submersed aquatic plant control.

4.2.2.4Bioconcentration and Bioaccumulation

As noted above, the Kow, a frequently used metric for assessing bioconcentration and bioaccumulation
potential, is calculated to be only 0.2, which strongly suggests that aminopyralid has little or no
propensity to bioaccumulate into organic matrices such as biological tissue. The pond studies cited
above indicated that rapid dissipation of aminopyralid residues occurred with more than 99% of the
applied herbicide dissipating within 120 days following treatment, and that no residues were found to
accumulate in water, sediment, or biological tissue.

4.2.2.5Toxicological Profile

EPA (EPA OPPTS, 2005) has classified aminopyralid as a Reduced Risk herbicide that is deemed to be
safer at applicable levels than most other alternatives. EPA has classified aminopyralid TGAI as a toxic
chemical (signifying Danger) due to acute eye irritation caused by the raw chemical. Milestone® as an
end-use product is classified by EPA as a chemical requiring “caution” for acute oral and dermal toxicity,
with reportedly no measurable adverse effects on neurotoxicity, mutagenicity, and has been classified
as “not likely” to be a carcinogen (EPA OPPTS, 2005).

Aminopyralid technical (TGAI) is known to cause acute eye irritation and long term eye damage. Upon
contact, the eye should be thoroughly flushed and visiting a physician is recommended (EPA OPPTS,
2005; Dow, 2008). Therefore, aminopyralid technical should be avoided in direct use with aquatic
environments because of a material increase of risk to the human (and presumably mammalian or other
wildlife) eye caused by swimming into the treated area. Milestone® as a formulated end-use product has
been shown not to cause the same acute eye irritation due to much lower concentrations of the TGAI,
and therefore would be much safer to apply near aquatic environments with less hazard or risk to eyes
of people, mammals, or other wildlife.

Mammalian and Human Toxicity

Aminopyralid is expected to cause very few short- or long-term ecological risks when associated with
proper label-specified use of the product Milestone®. As discussed below, studies have shown
aminopyralid to be “practically non-toxic” for small mammals, birds, predators, fish, bees, earthworms
and other invertebrates. According to lethal dose studies, most animal species that would come into
contact with aminopyralid in a treated area (rats, moles, birds, earthworms etc.) would need to come
into contact with 5,000-40,000 times the normal dose to reach that species’ LDso value, defined as the
concentration at which 50% of test organisms will experience mortality. Aminopyralid is not expected to
bioconcentrate, bioaccumulate, contaminate groundwater or have persistent negative environmental
effects (WSDOT, 2006; EPA, 2005).

Regarding potential occupational exposures, based on labeled uses, the occupational exposure is
expected to be short- or intermediate-term with no long-term exposure expected. The application of
Milestone® to control weeds in wheat, rangeland, pastures, non-cropland, and natural recreation areas
is recommended by using broadcast treatment with ground and aerial equipment for wheat, and with
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hand-spray and spot treatments for all other uses. Available toxicological information suggests that
dermal exposures do not produce any adverse systemic effects; therefore, EPA did not include dermal
exposures into the estimation of occupational risk to workers (EPA OPPTS, 2005). Short- and
intermediate-term oral and inhalation exposures are regulated based on observed effects seenin a
developmental rabbit toxicity study, for which a No Observable Apparent Effect Level (NOAEL) of 104
mg/kg/day was determined (summarized below). The highest potential occupational exposure was
estimated by EPA to be mixer-loaders working on aerial applications of 0.11 |b /A, for up to 1,200 ac
applied per day.

EPA conducted a risk assessment for aminopyralid, as summarized by Miller (EPA OPPTS, 2005). This is
required by the 1996 Food Quality Protection Act (FQPA), wherein EPA assesses the potential for
concurrent exposure to aminopyralid via oral, dermal and inhalation routes of exposure. This aggregate
exposure considers all potential non-occupational exposure pathways, including residues in food,
drinking water and residential exposure from indoor/outdoor non-crop uses. Based on available
toxicological information (summarized below), dermal exposures do not result in any adverse systemic
effect; therefore, dermal exposures were not included into the estimation of aggregate risk. Short- and
intermediate-term oral and inhalation exposures are regulated based on observed effects from the
developmental rabbit toxicity study, also summarized below. Non-crop uses did not address any indoor
use; therefore, both handler and post-application inhalation exposures are expected to be negligible.

Based on aminopyralid's low acute toxicity, a reference dose (RfD), a toxicity-based benchmark used to
estimate risk or hazard from non-carcinogenic toxicity, was not required, but a chronic RfD for
aminopyralid was calculated to be 0.5 mg/kg/day, and was used to calculate potential human health
risks. This value is based on the NOAEL of 50 mg/kg/day in the rat combined chronic
toxicity/carcinogenicity study with a 100-fold uncertainty factor to account for interspecies
extrapolation and intraspecies variability. EPA conducted a chronic exposure analysis using the tolerance
levels for wheat grain and meat commodities, and conservatively assuming 100% of crops were treated
with aminopyralid. Based on results of this risk assessment, the estimated exposures to US population
and relevant sensitive sub-population groups were all at least 3 orders of magnitude below the RfD.

The EPA exposure and aggregate (multi-pathway) risk assessment involved development of estimated
environmental concentrations for potential chronic exposures to humans in surface water and
groundwater. Results showed that the chronic estimated water concentrations will be protective of
potential exposures via surface or ground water sources of drinking water. These aminopyralid
concentrations were incorporated into the margin of error for exposure calculations, and EPA concluded
that there is reasonable certainty that no harm to human health will result from aggregate exposures,
including drinking water. Post-application exposure via inhalation is not expected to occur. Potential
human exposures considered include dietary exposure to food and drinking water, short-term incidental
oral exposure, and possible short-term oral exposure of children to treated campgrounds.

General Ecotoxicity Profile

“Practically non-toxic” is EPA’s least toxic category, and aminopyralid was classified accordingly by EPA
for tests to birds, fish, honey bees, earthworms and aquatic invertebrates. Among herbicides,
aminopyralid has very low toxicity when used in the label-specified concentrations for non-target
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species, and as noted above, aminopyralid has shown a very low toxicity profile for humans. Following is
a discussion of toxicity to specific test species. While aminopyralid is slightly toxic to oysters, algae, and
aquatic vascular plants, anticipated environmental concentrations resulting from the use of
aminopyralid herbicides for weed control is expected to be orders of magnitude below any levels of
concern established by EPA for these species (see more specific discussions for ecotoxicology below).
Dow (2016) reported on basic acute mammalian toxicity testing conducted for aminopyralid as the TGAL.
Three acute tests for rats using the oral, dermal, and inhalation pathways, respectively, show LDso values
of greater than 5,000 mg/kg (oral and dermal) and greater than 5.5 mg/L (inhalation). Dermal and eye
irritation studies were conducted for rabbits, and results showed a negative result for dermal irritation
and “irritating” for rabbit eye. A skin sensitization test for guinea pigs was conducted and results showed
no sensitization for this test.

Similarly, Dow (2016) reported on chronic mammalian toxicity testing conducted for aminopyralid. A 2-
year chronic feeding study of rats showed that aminopyralid was not carcinogenic, and reported an
NOAEL of 50 mg/kg-day (higher for females). A teratogenicity (birth defects) study on rats showed that
aminopyralid was not teratogenic, and reported NOAEL values for both maternal and fetal development
of 1,000 mg/kg-day. A reproductive study on rats was also conducted, evaluating fertility, delivery and
number of offspring for second generations following exposure to aminopyralid at the highest doses
tested. Results showed that aminopyralid did not cause reproductive effects, with reported NOAEL
values for both parental and reproductive endpoints of 1,000 mg/kg-day.

Two chronic dog studies were conducted, one over 90-days and another over 1-year (summarized in
Miller 2005 and Dow 2013). Data from the 90-day toxicity study produced a NOAEL of 282 mg/kg-day
for males and 232 mg/kg-day for females based on slight diffuse hyperplasia and hypertrophy of the
mucosal epithelium of the stomach. The 1-year chronic toxicity study produced a NOAEL of 99
mg/kg/day for males and 93 mg/kg/day for females based on thickening of the stomach, slight lymphoid
hyperplasia of the gastric mucosa, and slight chronic mucosal inflammation.

Acute and chronic neurotoxicity in rats was evaluated by Dow (2013). No evidence of neurotoxicity or
neurological effects was reported, with a reported NOAEL value of 1,000 mg/kg-day. Three separate
tests for mutagenicity (Ames testing (in vitro), Chinese hamster ovary cell/hypoxanthine-guanine
phosphoribosyl-transferase (CHO/HGPRT) (in vivo), and mouse micronucleus (in vivo) were conducted.
These tests included chromosome aberrations, gene mutations, and deoxyribonucleic acid (DNA) repair
and damage. Aminopyralid was negative except for in vitro chromosome aberration assay using rat
lymphocytes, which occurred only at cytotoxic concentrations and thus should not be a concern. Other
than the one positive response, these mutagenicity tests reported uniformly negative results for
aminopyralid.

Regarding metabolism and clearance, a metabolism study using rats indicated that aminopyralid was
excreted unchanged, suggesting little or no uptake or metabolism. A separate cattle feeding study
showed aminopyralid cleared from the digestive system within three days. Repeated administration of
aminopyralid to cattle did not indicate any tendency to bioconcentrate or bioaccumulate in tissue (EPA,
2005; WSDOT, 2006; Toxnet, 2012).
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Fish Ecotoxicity

Several acute fish toxicity tests were conducted for aminopyralid as the TGAI, as reported by Dow (2013)
and EPA (EPA OPPTS, 2005). Tests were conducted for rainbow trout and bluegill producing 96-hour LCso
values of greater than 100 mg/L for both species, and a 96-hour LCsp value of 120 mg/L for sheepshead
minnow. Fathead minnow (P. promelas) testing was also conducted, and both a No Observed Effect
Concentration (NOEC) and a Low Observed Effect Concentration (LOEC) were determined (1.36 mg/L
and 2.44 mg/L, respectively). In addition to these fish species, a 96-hour LCs of greater than 95.2 mg/L
was determined for the Northern leopard frog (an amphibian). Each of these values are indicative of
very low toxicity for these test species.

Avian Toxicity

Dow (2016) reported avian toxicity testing conducted for aminopyralid as the TGAI. Tests were
conducted for birds using the oral and dietary pathways, and reported LDso values were 2,250 mg/kg for
bobwhite quail (oral administration), greater than 5,625 mg/kg (dietary administration) for both
bobwhite quail and mallard duck. In addition, an LOEC value of 640 mg/kg was determined for bobwhite
quail, and a NOEC value of 2,623 mg/kg for mallard duck. Each of these values is uniformly indicative of
very low toxicity to these two avian species.

Invertebrate Ecotoxicity

Both acute and chronic toxicity tests were conducted for several species of aquatic invertebrates, using
aminopyralid as the TGAL These tests were conducted for common, widely accepted test organisms
using commonly measured responses other than lethality, such as growth or reproductive viability.
Three acute tests were performed; for the daphnid D. magna (48-hour ECso was reported to be greater
than 100 mg/L with a NOEC of greater 102 mg/L, which was the highest concentration tested), and for a
mysid shrimp a 96-hour ECso was reported as greater than 100 mg/L as well. Both of these values are
regarded as very slightly toxic. The eastern oyster indicated a 48-hour ECso value of greater than 89
mg/L, which is regarded as slightly acutely toxic. A chronic growth and reproduction test was done for D.
magna, which produced a NOEC of 100 mg/L, and the midge Chironomus was tested for chronic toxicity,
and results showed a NOEC value of 130 mg/L. Both of these values are indicative of very slight chronic
toxicity associated with the TGAI aminopyralid.

Two terrestrial invertebrates, the honey bee and earthworm, were also tested for acute toxicity. Results
indicated a 48-hour LDso of 100 micrograms (ug) per bee for acute contact, and a 48-hour LDs of greater
than 120 pg/bee for acute oral administration. A 14-day LCso of greater than 1,000 mg/kg soil was
determined for the earthworm. All of these values are indicative of very low toxicity to invertebrates.

Data Gaps

EPA (EPA OPPTS, 2005) reported the following data gaps with the registrant-submitted data, and
requested the following:
e Uncertainties were noted in the determinations of soil half-life and chronic effects on birds;

e Completed enforcement method of analysis to show that analytical method differentiates
between aminopyralid, picloram and clopyralid;
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e The analytical method needs to be validated by EPA’s specialty laboratory;

e Storage stability data should be submitted for grass forage and hay reflecting up to
approximately 15 months of frozen storage;

o A repeated aerobic soil metabolism study should be completed,;
e Arepeated avian reproduction study using bobwhite quail should be submitted;
e Arepeated Tier Il aquatic plant growth study using blue-green algae should be submitted.
4.2.3 Environmental and Human Health Impacts
4.2.3.1Earth

Soil and Sediments

Under aerobic soil conditions, degradation of aminopyralid in five different soils resulted in the
production of non-extractable residues. Half-lives ranged from 31.5 to 533.2 days in 5 soils. For risk
assessment purposes, EPA used a half-life of 103.5 days, reflecting moderately slow degradation.
Aminopyralid is only weakly sorbed to soil, with a laboratory Freundlich adsorption isotherm study with
eight US and European soils yielding very low dissociation constants for soils. As noted above,
adsorption Ko values were reflective of very weak sorption to soils. Two field dissipation studies (also
summarized above) from California and Mississippi indicated that aminopyralid is likely to be relatively
non-persistent and relatively immobile in the field. Half-lives of 32 and 20 days were determined, with
minimal leaching below the 15 to 30 cm soil depth.

Agriculture

No impacts on recreational or livestock use of water following application are expected to be required.
Labeled use will not include the inside banks of irrigation ditches or submersed aquatic plant control.
Precautions and restrictions on use of water treated with Milestone® for irrigation will likely be included
on the new label, although a timeframe for this new label is not yet known. There is a prohibition on
aminopyralid-treated hay to be exported from the US. Also, when treating areas with aminopyralid
herbicides in and around roadside or utility rights-of-way that could be grazed or planted to forage, label
precautions would apply regarding harvesting hay, using manure from animals grazing on treated areas,
or rotating treated areas to sensitive crops.

4.2.3.2 Water
Surface Water and Runoff

In water, the primary route of degradation of aminopyralid is photolysis, with half-lives under standard
conditions reported to be 0.6 day, indicating rapid degradation in surface water. It is stable to direct
hydrolysis and in anaerobic sediment-water systems, with total system half-lives of 462 to 990 days.
However, as predicted by the low soil-water Ko, partitioning into sediment is minor and aminopyralid is
largely soluble and available for photodegradation (photolysis). This degradation resulted in the
formation of non-extractable residues with no other major breakdown products.

The discussion on basic chemical properties and environmental fate suggests that due to aminopyralid’s
low vapor pressure (about 7.0 107 mm Hg) and low Henry’s Law constant, this is not a volatile material.
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As with any aerially sprayed herbicide, susceptible non-target plants could be injured via physical spray
drift, and spray application practices should minimize drift to desirable and vulnerable plant species. In
addition, aminopyralid is very soluble and only weakly binds to soil, so surface water runoff is possible
with this material. These characteristics are included on the product label.

Groundwater and Public Water Supplies

Groundwater contamination potential for aminopyralid is considered to be low due to its low use rates,
moderate field degradation rates, and limited mobility as observed in field studies. This information was
used and verified by Dow AgroSciences in conducting simulations for potential groundwater
contamination, which indicated minimal leaching potential below 15 to 30 cm, as discussed in Section
4.2.3.1.

4.2.3.3Wetlands

Impacts of aminopyralid could occur to non-target sensitive plant species in wetlands, but impacts to
fish, invertebrates, birds, and mammalian species are expected to be minimal due to low acute and
chronic toxicity profiles. Bioconcentration or bioaccumulation within the wetland is not likely to occur.

4.2.3.4Plants

Higher Plants (Including Crops) and Algae

Aminopyralid is toxic to (efficacious for) the treatment broadleaf (dicot) plants including all target plants
identified on the product label. As required by EPA and other agencies, acute phytotoxicity testing was
conducted on a number of non-target aquatic plant and algae species using a quantifiable physiological
response such as growth (Peterson et al., 2013). Aminopyralid was tested with freshwater green algae
(72-hour half maximal effective concentration (ECso) of 30 mg/L, No Effect Concentration (NOEC) of 23
mg/L) and cyanobacteria (120-hour ECsp of 27 mg/L), as well as diatoms (96-hour ECso of 14 mg/L, NOEC
of 6 mg/L) and the vascular plant duckweed (L. gibba), 14-day ECso of 88 mg/L, NOEC of 44 mg/L). All of
these results would be classified as slightly toxic.

Aminopyralid has consistently shown a relatively high level of tolerance on a wide range of grasses, with
more than 20 different grass species evaluated in field trials from 1999 to 2004 (Dow, 2016).
Aminopyralid was applied at rates up to two times the maximum labeled use rate and few impacts were
recorded to these grassy species.

4.2.3.5 Habitat

Based on available toxicity information, aminopyralid is not acutely or chronically toxic to most animal
species, but can be somewhat toxic to non-target plant species, which could affect critical habitat. Also,
aminopyralid is relatively persistent in soils and sediments, which is part of critical habitat, and therefore
this potential impact should be considered when registering or applying aminopyralid herbicides to
areas where critical aquatic habitat is present.

4.2.4 Mitigation

Dow AgroSciences administers a stewardship program teaching farmers how to properly use animal
manure contaminated with aminopyralid. Aminopyralid passes through animals unchanged, as
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discussed above, but the manure containing aminopyralid herbicide can damage the growth of crops
such as potatoes, tomatoes, lettuce and beans. Therefore, this stewardship program is intended to keep
the manure in a life cycle where it will affect target and non-sensitive crop species such as wheat and
corn, but not affect the sensitive non-target crops (Dow, 2013).

In regular application, aminopyralid requires no special mitigation in non-crop land areas. In the event of
a spill either large or small, all normal spill containment and clean procedures would apply. However,
aminopyralid requires no special cleanup procedure or follow up mitigation measures.

4.2.4.1 Use Restrictions

Following registration approval, labels are not expected to include restrictions on recreational or
livestock use of water following application. Similarly, labeled use will not include the inside banks of
irrigation ditches or for submersed aquatic plant control. There is currently a prohibition on
aminopyralid-treated hay to be exported from the US.

As discussed above, Milestone® as an end-use product is typically non-toxic to non-target species.
Therefore, it does not warrant special protocols, restrictions, or other mitigation measures to prevent
non-target exposures, in addition to those standard restrictions such as recommending that no berries
or other edible vegetation should be eaten from the treated area.

The discussion above on field research trials conducted in ponds and flowing water systems lends
support to the potential addition of aquatic uses of aminopyralid products. However, at the time of
writing the current FIFRA label(s) for aminopyralid states that it should not be applied around or directly
to wetlands, drainage areas, lakes, ponds, shorelines, rivers and other sensitive aquatic areas. Carefully
applied buffer zones around aquatic areas and water bodies must currently be practiced to avoid off-site
transport such as drift or overspray.

4.2.4.2 Swimming and Skiing

Due to the potential for eye irritation, it may be prudent to limit swimming, skiing, or other direct
contact water uses during or immediately following aminopyralid application near the water’s edge.
However, it is important to note that studies have largely been performed with the aminopyralid TGAI
rather than the formulated end-use product, and concentrations occurring in surface waters would not
be expected to approach thresholds that could cause eye or skin irritation in swimmers.

Moreover, Ecology requires that treatments are prohibited with pesticides that have water use
restrictions on the FIFRA label that restrict public water use during the opening week of fishing season
or during tribal fisheries, WDFW Free Fishing Weekend, Memorial Day weekend, Independence Day
weekend, and Labor Day weekend. They further require that permittees must minimize treatments that
restrict public water use during weekends.

4.2.4.3 Irrigation, Drinking and Domestic Uses

Following registration approval, aminopyralid labels are not expected to include restrictions on
recreational or livestock use of water following application. Similarly, labeled use will not include the
inside banks of irrigation ditches or for submersed aquatic plant control. Precautions and restrictions on
use of water treated with Milestone® for irrigation will likely be included on the new label.
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The Ecology APAM permit at the time of this writing requires that if the product label has potable water
use restrictions and the treatment occurs in water bodies with municipal or community drinking water
intakes, the applicant must obtain and submit written consent to the treatment from the municipality or
community. When there are potable water restrictions on the label and the treatment is within the
setback distance listed on the product label, the permittee must not apply any chemical until it has
notified people who withdraw potable water from the waterbody. If requested by the affected water
user(s), the permittee must provide an alternative potable water supply until the intake water tests at or
below the concentration specified for that pesticide in the product label for potable water. If requested
by an affected water user, the permittee must provide at least 2 weeks advance notice of pending
treatments.

Anyone withdrawing water under a legal water right or claim for irrigation or livestock watering
purposes may request an alternate water supply during the treatment if the label has restrictions for
those uses and the treatment is inside the setback distance listed on the product label. The permittee
must provide an alternative water supply until the intake water tests at or below the irrigation
restriction concentration or livestock drinking water concentration on the label or until the time interval
specified on the label has elapsed. If requested by an affected water user, the permittee must provide at
least 2 weeks advance notice of pending treatments.

4.2.4.4 Roadsides or Utility Rights-of-way

When treating areas with aminopyralid herbicides in and around roadside or utility rights-of-way that
could be grazed or planted to forage, it is recommended that important label precautions apply
regarding harvesting hay, using manure from animals grazing on treated areas, or rotating treated areas
to sensitive crops.

4.2.4.5 Fisheries and Fish Consumption

Fish consumption is not expected to be affected by aminopyralid application, as the material is not
persistent in surface water, is not acutely or chronically toxic to fish, and does not bioconcentrate or
bioaccumulate in fish or shellfish tissues.

4.2.4.6 Endangered Species

Based on available toxicity information, aminopyralid is not acutely or chronically toxic to potentially
vulnerable ESA-listed animal species, but it is relatively persistent in soils and sediments where prey
organisms reside, which is part of critical habitat, and therefore this should be considered when applying
aminopyralid herbicides to areas where critical aquatic habitat is present. In addition, aminopyralid can
be somewhat toxic to non-target plant species, which may be part of critical habitat requiring protection
under ESA requirements.

Concerning where additional requirements for discharges to water bodies where sensitive, threatened,
or endangered plants could be present, based upon the current permit at the time of this writing, before
issuing permit coverage, Ecology will determine whether such plant species are present in the proposed
treatment area. If present, for aquatic plant control projects, the permit requires a plant survey and
implementation of mitigation measures if the rare plant is found.
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4.2.4.7 Wetlands or Non-Target Plants

FIFRA product labels at the time of writing for aminopyralid herbicides state that they are not to be
applied in or adjacent to a wetland, and buffer zones need to be carefully delineated prior to
application.

As stipulated by Ecology for the APAM permit at the time of this writing, the permittee may treat only
high use areas in or adjoining wetlands to provide for safe recreation (e.g., defined swimming corridors)
and boating (e.g., defined navigation channels) in identified and/or emergent wetlands. The permittee
must limit the treated area to protect native wetland vegetation.

4.2.4.8 Post-treatment Monitoring

Label-specified post-treatment monitoring will likely be required, probably both short- and long-term.
Monitoring may be required in Washington State in compliance with NPDES water quality permits issued
by Ecology. Both short- and long-term post-treatment monitoring are commonly required for the
purpose of evaluating non-target effects from a toxic herbicide such as aminopyralid. For Ecology, this
post-treatment monitoring would be required under their APAM and/or NPDES discharge permit, and
would be a permit condition requiring monitoring to determine potential non-target impacts. These
requirements will be incorporated into both label and permit requirements, as appropriate, in
conjunction with pesticide registration and permit requirements prior to application.
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4.3 EVALUATION OF PROCELLACOR™ (FLORPYRAUXIFEN-BENZYL)

NOTE: GEI Consultants, Inc. executed a confidential non-disclosure agreement with SePRO Corporation
to obtain and review proprietary studies and data. SePRO is working in partnership with Dow
AgroSciences to develop this technology for aquatic weed control. In the absence of peer-reviewed
journal articles or other scientific literature, these studies—many of which were performed in support of
EPA’s Office of Pesticide Programs (OPP) registration requirements—were used to prepare the
evaluation of the candidate aquatic herbicide.

4.3.1 Registration Status

PROCELLACOR™ (Procellacor™) Aquatic Herbicide (2-pyridinecarboxylic acid, 4-amino-3-chloro-6-(4-
chloro-2-fluoro-3-methoxyphenyl)-5-fluoro-, phenylmethyl ester also known as Rinskor™; common
name: florpyrauxifen-benzyl) has not yet been registered nationally by the EPA or in Washington State
by the WSDA under 15.58 Revised Code of Washington (RCW). This SEIS provides technical,
environmental, and other information required by Ecology to determine whether to add Procellacor™ to
existing water quality NPDES permits, which will allow this herbicide to be discharged to the waters of
the State as allowed under the Clean Water Act.

Procellacor™ (florpyrauxifen-benzyl)was granted Reduced Risk status by EPA under the Pesticide
Registration Improvement Act (PRIA) Version 3 (https://www.epa.gov/pria-fees/pria-overview-and-
history#pria3) in early 2016 (Denny, Breaux, 2016; also see notification letter at Attachment A) because
of its promising environmental and toxicological profiles in comparison to currently registered
herbicides utilized for partial treatment of hydrilla, invasive watermilfoils, and other noxious plant
species. EPA concluded that the overall profile appeared more favorable when compared to the
registered alternatives for the proposed use patterns for these noxious species, and that the reduction
in risk pertaining to human health was the driving factor in this determination. As discussed later in the
document, Procellacor™ shows excellent selectivity with few or limited impacts to native aquatic plants
such as aquatic grasses, bulrush, cattail, pondweeds, naiads, and tapegrass. In its review, EPA also noted
that the overall profile for the herbicide appears favorable when compared to currently registered
alternative herbicides (e.g. 2,4-D, endothall, triclopyr) for this aquatic use pattern. Procellacor™
represents an alternative mode of chemical action which is more environmentally favorable than
currently registered aquatic herbicides. Florpyrauxifen-benzyl would be expected to offer improvements
in IPM for control of noxious aquatic weeds. The alternative mode of action should also help to prolong
the effectiveness of many aquatic herbicide solutions by offering a new rotation or combination
alternative as part of herbicide resistance management strategies.

The new candidate aquatic herbicide is under expedited review from EPA under the PRIA per the
Reduced Risk status designation discussed above, with an anticipated registration date of summer 2017.
As part of the review, EPA’s OPP is also currently conducting human health and ecological risk
assessments with an expected date of release in late spring 2017. This SEIS document relies on
information currently available at this time, much of which necessarily is limited to data provided by
Dow AgroSciences and SePRO Corporation in developing and testing the herbicide. It can be revised with
more updated information following the release of EPA review information as well as other peer-
reviewed literature expected to be released later in 2017. Dow AgroSciences has also concurrently
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applied to EPA for registration of the florpyrauxifen-benzyl active ingredient for weed control in rice
paddies. The initial Procellacor™ formulation is expected to be a 300 g TGAI/L suspension concentrate.
Control of hydrilla and invasive watermilfoils can be achieved at in-water spot/partial treatment rates of
10 to 50 pg a.i./L with Procellacor™, as opposed to rates of 1,000 to 5,000 pg a.i./L for endothall, 2,4-D,
and triclopyr (Getsinger 2016, Beets and Netherland 2017a in review, Netherland et al 2017 in prep).

This analysis considers florpyrauxifen-benzyl’s (Procellacor™’s) mode of action, efficacy, and range of in-
water treatment concentrations required to achieve control across different water exchange / exposure
scenarios. The review discusses results of mesocosm and other field studies conducted in partial site
and whole pond treatments, described in more detail below.

To help expedite development and future adoption of the technology, SePRO has been working with
numerous partners and collaborators to conduct experimental applications to confirm field efficacy on a
variety of target aquatic vegetation, as well as to document non-target effects or impacts. As an
unregistered product that does not have a federal experimental use permit, EPA guidelines require that
field testing be limited to one acre or less of application per target pest species and that uses of water
potentially affected by this application such as swimming, fishing, and irrigation be restricted. The
discussion below provides a summary of the herbicides’ physical properties, mammalian and
ecotoxicological information, environmental fate, and other requirements for EPA registration. Most of
these studies have been conducted by Dow AgroSciences and SePRO Corporation in fulfillment of EPA’s
OPP pesticide registration requirements under FIFRA (as represented by Heilman 2016). As noted above,
few peer-reviewed publications have yet been released, although more are expected later in 2017 and
beyond.

4.3.2 Description

Procellacor™ is the aquatic trade name for use of a new active ingredient (florpyrauxifen-benzyl), which
is one chemistry in a novel class of herbicides known as the arylpicolinates. The primary end-use
formulation anticipated for in-water application at time of registration is a 300 g active ingredient/liter
suspension concentrate, but other aquatic use formulations are being considered for registration shortly
after the initial EPA decision.

Aquatic herbicides are grouped by contact (controls plant shoots only) vs. systemic (controls entire
plant), and by aqueous concentration and exposure time (CET) requirements. In general, contact
products are quicker acting with shorter CET requirements, while systemic herbicides are slower acting
with longer CET requirements. In light of this, Procellacor™ is quick-acting, has relatively short CET
requirements, is systemic, and requires low application rates compared to other currently registered
herbicides. Moreover, it has shown short persistence in both water and sediment relative to currently
registered herbicides such as endothall, 2,4-D, and triclopyr, is species-selective, and has minimal non-
target effects to both plant and animal species. Its effective chemical mode of action and high selectivity
for aquatic invasive and noxious plants provides a significant impetus for its development and eventual
registration. Procellacor™ has demonstrated this selective, systemic activity with relatively short CET
requirements on several major aquatic weed species, including hydrilla and invasive watermilfoils.
Netherland and Richardson (2016) and Richardson et al. (2016) investigated the sensitivity of numerous
aquatic plant species to the compound, and provided verification of Procellacor™’s activity on key
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invasives and greater tolerance by the majority of native aquatic plants tested to date. Additional
government and university research has documented high activity and different selectivity patterns
relative to possible impacts to non-target aquatic vegetation compared to other currently registered,
well-documented herbicides such as triclopyr, endothall, and/or 2,4-D (Beets and Netherland 2017a in
review, Beets and Netherland 2017b in prep, Haug and Richardson 2017 in prep).

4.3.2.1 Environmental Characteristics: Product Use and Chemistry

Procellacor™ shows excellent activity on several major US aquatic weeds including hydrilla (H.
verticillata) and multiple problematic watermilfoils (Myriophyllum spp.), including Eurasian (EWM) and
hybrid Eurasian (M. spicatum X M. sibiricum), parrotsfeather (M. aquaticum), and variable-leaf milfoil
(M. heterophyllum). Procellacor™ provides a new systemic mode of action for hydrilla control and a new
class of auxin-mimic herbicide chemistry for selective management of invasive watermilfoils. It also has
in-water or foliar herbicidal activity on a number of noxious emergent and floating aquatic plants such
as water hyacinth and invasive floating hearts (Nymphoides spp.). Procellacor™ has low application
rates (50 pg/L or less) for systemic activity with short CET requirements (12 — 72 hours depending on
rate and target weed) allowing for spot and/or partial in-water applications. For such treatments,
Procellacor™ provides selective control with several hundred times less herbicide use versus current in-
water, spot treatment herbicides such as endothall (5,000 pg/L maximum use rate for dipotassium salt
form) and 2,4-D (4,000 pg/L maximum use rate). Procellacor™ also appears to show high selectivity with
few impacts to native aquatic plants such as aquatic grasses, bulrush, cattail, pondweeds, naiads, and
tapegrass (see discussion on selectivity below).

Procellacor™ is effective in controlling hydrilla, and offers a new pattern of selectivity for removing
hydrilla from mixed aquatic-plant communities. The strong activity of this new alternative mode of
action supports its development for selective hydrilla control. Mesocosm studies summarized by
Heilman (2016) and in preparation or under active review for peer-reviewed publication have shown
that control of standing biomass of hydrilla and EWM can be achieved in two to three weeks, with high
activity even on 2,4-D and triclopyr-tolerant stands of hybrid EWM (Beets and Netherland 2017a in
review, Netherland et al. 2017 in prep). Multiple small-scale laboratory screening studies were
conducted to support both target weed activity and regulatory consideration of potential effects of
Procellacor™ on non-target aquatic vegetation. The test plant ECso response (herbicide concentration
having 50% effect) to static exposures of Procellacor™ was determined for 12 different plant species:
the general ECso range was approximately 0.11 pg/L to greater than 81 pg/L (Netherland and
Richardson, 2016; Richardson et al., 2016). Similar small-scale comparative efficacy testing of
Procellacor™ vs. 2,4-D and triclopyr on multiple invasive watermilfoils confirms orders of magnitude
greater activity with Procellacor™ versus the older auxin herbicides, including activity on hybrid EWM
with documented tolerance to the older herbicides (Beets and Netherland 2017b in prep). These
findings are promising for Procellacor™, as they support significantly lower herbicide application rates
combined with a favorable environmental profile, discussed in more detail below.

4.3.2.2 Environmental Mobility and Transport

Procellacor™/Rinskor is known to have low water solubility (laboratory assay of TGAI: 10 to 15 pg/L at
pH 5 to 9, 20°C), low volatility (vapor pressure approx. 107 mm Hg), with moderately high partition
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coefficients (log Kow values of approximately 5.4 to 5.5), which describe an environmental profile of low
solubility and relatively high affinity for sorption to organic substrates.

The environmental fate of the herbicide in soil and water has been characterized as part of the
registration package and is well understood. The parent compound is not persistent and degrades via a
number of pathways including photolysis, aerobic soil degradation, aerobic aquatic degradation, and/or
hydrolysis to a number of hydroxyl, benzyl-ester, and acid metabolites. In aerobic soil, Procellacor™
degrades moderately quickly, with half-lives ranging from 2.5 to 34 days, with an average of 15 days.
Anaerobic soil metabolism studies also show relatively rapid degradation rates, with half-lives ranging
from 7 to 15 days, and an average of 9.8 days. The herbicide is short-lived, with half-lives ranging from 4
to 6 days and 2 days, respectively, in aerobic and anaerobic aquatic environments, and in total water-
sediment systems such as mesocosms. These half-lives are consistently rapid compared to other
currently registered herbicides such as 2,4-D, triclopyr, and endothall. Degradation in surface water is
accelerated when exposed to sunlight, with a reported photolytic half- life in laboratory testing of 0.07
days.

In two outdoor aquatic dissipation studies, as summarized by Heilman (2016), the SC formulation of the
herbicide was directly injected into outdoor ponds at nominal rates of 50 and 150 pg/L as the active
ingredient. Water phase dissipation half-lives of 3.0 — 4.9 days were observed, which indicates that the
material does not persist in the aquatic environment. With conditions similar to wetland and marsh
habitat, results from another field dissipation study in rice paddies that incorporated appropriate water
management practices for both wet-seeded and dry-seeded rice (also reported by Heilman 2016)
resulted in aquatic-phase half-lives ranging from 0.15 to 0.79 days, and soil phase half-lives ranging from
0.0037 to 8.1 days These results do not indicate a tendency to persist in the aquatic environment. The
herbicide can be classified as generally immobile based on soil log Ko values in the order of 10, and
suggest that the potential for off-site transport is minimal. This is consistent with numerous
observations that Procellacor™ undergoes rapid degradation in the soil and aqueous environments via a
number of degradation mechanisms, summarized above.

4.3.2.3 Field Surveys and Investigations

A human health and ecological risk assessment is currently being conducted by EPA Office of Pesticide
Programs. Results of this assessment are expected to be released during spring of 2017 (Denny, 2016),
and these conclusions will either support or refute data already collected for Procellacor™. There are no
preliminary findings to report, but based on the current understanding of available environmental fate,
chemistry, toxicological, and other data, there is little to no cause for concern to human health or
ecotoxicity for acute, chronic, or subchronic exposures to Procellacor™ formulations.

4.3.2.4 Bioconcentration and Bioaccumulation

A fish bioconcentration factor study and magnitude of residue studies for clam, crayfish, catfish, and
bluegill support that, as anticipated from its physical chemistry and organic affinity,
Procellacor™/Rinskor will temporarily bioaccumulate but is rapidly depurated and/or metabolized within
freshwater organisms within 1 — 3 days after exposure to high concentrations (150 pg/L or higher).
Based on these findings and the low acute and chronic toxicity to a wide variety of receptor organisms,
summarized below, bioconcentration or bioaccumulation are not expected to be of concern for the
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Procellacor™ aquatic use. EPA’s forthcoming human health and ecological risk assessment will include
exposure scenarios that will help to further clarify and refine the understanding of bioconcentration or
bioaccumulation potential for Procellacor™.

4.3.2.5 Toxicological Profile

Mammalian and Human Toxicity

Extensive mammalian toxicity testing of Procellacor™ has been conducted by the proposed registrant,
and results have shown little evidence of acute or chronic toxicity. Acute mammalian toxicity testing for
Procellacor™ showed very low acute toxicity by oral or dermal routes (LDso values greater than 5,000
mg/kg). Acute toxicity is also reported low via the inhalation route of exposure (LCso value greater than
5.2 mg/L). Procellacor™ is reported not to be an irritant to eyes or skin and only demonstrated a weak
dermal sensitization potential in a mouse local lymph node assay (EC; of 19.1%).

Absorption, distribution, metabolism, and elimination profiles have been developed for Procellacor™. In
summary, Procellacor™ has demonstrated rapid absorption (Tmax of 2 hours), with higher absorption
rates at lower doses (36 to 42% of the administered dose), rapid hydrolysis, and rapid elimination via the
feces (51 to 101%) and urine (8 to 42%) during the first 24 hours following administration to laboratory
mammals. In general, the lower doses tested would be more representative of levels potentially
encountered by people, mammals, or other organisms.

Based on laboratory testing, Procellacor™ is not genotoxic, and there was no treatment-related toxicity
even up to the highest doses tested in the acute, short-term, two generation reproduction or
developmental toxicity studies or in the acute or subchronic neurotoxicity studies. Chronic
administration of the herbicide did not show any carcinogenicity potential and did not cause any
adverse effects in mice, rats or dogs, at the highest doses tested. In summary, studies conducted in
support of EPA registration indicate there is little or no concern for acute, short term, subchronic or
chronic dietary risk to humans from Procellacor™ applications. Tests have shown no evidence of
genotoxicity/carcinogenicity, immunotoxicity, neurotoxicity, subchronic or chronic toxicity, reproductive
or developmental toxicity, and only showed evidence of low acute toxicity.

Several studies conducted on both mice and rats, over the course of 1-2 years have indicated no
treatment-related (post-necropsy) clinical observations or gross histopathological lesions. An 18-month
mouse study was conducted, and no chronic toxicity, carcinogenicity, or other adverse effects were
observed, even in those male and female mice receiving the highest doses tested. A 1-year dog study is
also ongoing; similar to the above mammalian toxicity tests, no treatment-related toxicity or pathology
has yet been observed during this study. Reproductive, developmental, and endocrine toxicity
(immunotoxicity) has also been tested, and results of all these tests showed no evidence of toxicity.
Although no specific human testing has been conducted for Procellacor™, based on extensive laboratory
testing on mammalian species, little to no acute or chronic toxicity would be expected in association
with environmental exposures.

General Ecotoxicity

Procellacor™ has undergone extensive ecotoxicological testing and has been shown to be nearly non-
toxic to birds in acute oral, dietary, and reproduction studies. Similar to the mammalian testing
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summarized above, no toxicity was observed for avian, fish, or other species exposed to the herbicide in
acute and long-term studies, with endpoints set at the highest concentration tested, which are well
above those actually released as part of label-specified application of Procellacor™. As would be
expected for an herbicide, toxicity has been observed to certain sensitive terrestrial and aquatic plants
(see plant discussion below).

As noted above, the TGAI of Procellacor™ exhibits low water solubility, and in laboratory aquatic
ecotoxicity studies, the highest concentration of TGAI that could be dissolved in the test water (or
functional solubility) was approximately 40-60 pg/L in freshwater. The acute and/or chronic endpoints
for freshwater fish and invertebrates are generally at, or above, the limit of functional solubility.
Additional evaluations indicate a lack of toxicity of the aquatic end-use product (greater functional
solubility than the TGAI) and metabolites up to several orders of magnitude above the typical in-water
use rates of Procellacor™ (50 pg/L or less).

Fish Ecotoxicity

A variety of fish tests have been conducted in cold and warm water fish species using the TGAI as well as
the end-use formulation and various metabolites. Acute toxicity results using rainbow trout (0. mykiss, a
standard cold water fish testing species) indicated LCso values of greater than 49 pg/L, and greater than
41 pg/L for fathead minnow (P. promelas, a standard warm water species). The pure TGAIl would not be
expected to be released into the environment, and comparable acute ecotoxicity testing was performed
for carp using an end-use formulation for Procellacor™. Results indicate an LCso value of greater than
1,900 pg/L for carp (C. carpio), indicating much lower acute toxicity potential. A marine toxicity test was
identified, where sheepshead minnows (C. variegatus) were tested for acute toxicity, and a LCso value of
greater than 40 pg/L was produced, which is comparable to freshwater species tested for acute toxicity.
This value is indicative of slight acute toxicity potential if environmental concentrations were to be
present at these levels, which is unlikely. Comparable acute ecotoxicity testing using various
Procellacor™ metabolites indicated LCso values uniformly greater than 1,000 pg/L, indicating a minimal
potential for acute toxicity from metabolites. Salmonid toxicity data also indicated no overt toxicity to
juvenile rainbow trout at limit of solubility for both the TGAI and end-use formulation at the maximum
application rate (40 pg/L). If fish were to occupy a plant-infested littoral zone that was treated by
Procellacor™, no toxic exposure would be expected to occur, as toxicity thresholds would not be
exceeded by the concentrations predicted to be allowed for use by the FIFRA label.

Fish toxicity testing, in addition to that summarized above, has been planned and is currently under way
for sensitive and ESA-listed aquatic species and habitat considerations in the Pacific Northwest, as
reported by Grue (2016 and 2017). The emphasis for this aquatic toxicity testing is on salmonid species
(Chinook salmon, bull trout, coho salmon, etc.), which are the most frequently listed and probably the
most representative fish species in the Northwest under ESA. The most commonly accepted surrogate
fish test species for salmonids is the cold water salmonid rainbow trout (0. mykiss), but to help alleviate
additional uncertainty, this additional testing will use age- and species- appropriate salmon species, and
is intended to replicate pre-registration toxicity tests with trout using environmentally representative
exposure concentrations. Test endpoints include acute mortality, growth, and other sublethal and
behavioral endpoints (e.g. erratic swimming, on-bottom gilling, etc.) to evaluate more subtle
toxicological effects potentially associated with Procellacor™. Preliminary results from this testing
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indicate little to no effects associated with exposure to florpyrauxifen-benzyl, and a final report on this
work will be forthcoming later in 2017.

This testing will screen comparable treatments to the trout testing (0, 40 and 80 pg/L Procellacor™, with
the latter being well in excess of anticipated maximum labeled use rate). Testing will follow standard
guidelines (ASTM, 2002; EPA, 1996) as did the earlier testing (e.g. Breaux, 2015), to ensure
comparability. Results from this additional testing are expected to become available by late spring 2017,
and will be useful in expanding our understanding of the toxicological properties of Procellacor™ when
used in salmon-bearing waters.

Avian Toxicity

As noted above, Procellacor™ has been shown to be of low acute and chronic toxicity to birds as shown
in a series of acute oral, dietary, and reproduction studies (Breaux, 2015). Little to no toxicity was
observed for avian species exposed to the herbicide in both acute and longer-term chronic studies, with
the highest test concentrations exceeded expected labeled rates, a common practice in laboratory
toxicology. Bird testing was conducted to include standard test species including mallard duck (A.
platyrhynchos), the passerine (songbird) species zebra finch (7. guttata), and bobwhite quail (C.
virginianus). Tests involved oral administration for acute and chronic testing and reproductive studies,
eggshell thinning, life cycle testing, and other endpoints. In summary, acute oral testing using bobwhite
quail and zebra finch yielded LDs values of greater than 2,250 mg/kg-day for both species. Two five-day
acute dietary tests were also conducted, which both yielded LCso values of greater than 5,620 mg/kg-
day. Subchronic reproductive tests were also conducted for bobwhite quail and mallard ducks both
yielded NOEC values of 1,000 mg/kg in the feed. All of these results are highly indicative of little to no
toxicity to each of the avian species tested.

No amphibian or reptile toxicity testing was required by EPA Office of Pesticide Programs registration
requirements, or conducted as part of the testing regimen for Procellacor™. EPA guidelines generally
assert that avian testing is an adequate surrogate for amphibian or reptile testing, and invertebrate and
mammalian test results are available as well to support projection of minimal toxicity of Procellacor™ to
amphibians or reptiles.

Invertebrate Ecotoxicity

Acute and chronic testing of Procellacor™ with honey bees, the only insect species tested, has indicated
no evidence of ecotoxicity to this species (Breaux, 2015). Concerning aquatic invertebrates, acute testing
was performed for both the daphnid D. magna and the midge Chironomus sp. Tests were conducted
using both the TGAI and end-use formulation for Procellacor™, as well as various metabolites. Acute
toxicity results for the TGAI using D. magna indicated LCso values of greater than 62 pg/L, and greater
than 60 pg/L for Chironomus. This is generally consistent with acute toxicity testing conducted for the
freshwater amphipod Gammarus sp., for which a NOEC value of 42 ug/L was developed. These results
are indicative of little to no acute toxicity to these species. Comparable acute ecotoxicity testing was
performed for D. magna using a Procellacor™ end-use formulation, and results indicated an LCso value of
greater than 80,000 pg/L, also indicating negligible acute toxicity potential. Acute ecotoxicity testing
using various metabolites of the herbicide indicated LCs values uniformly greater than 980 pg/L, with
most values exceeding 10,000 pg/L, indicating little to no potential for acute toxicity for the metabolites.
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Life cycle testing was also completed for a freshwater (D. magna) for both the TGAl and metabolites,
and results showed a Lowest Observable Adverse Effect Concentration (LOAEC) and an NOAEC of 38
pg/L (both endpoints) showing low toxicity potential for the TGAI in an artificial scenario of static
exposure using a renewal protocol design. The spot/partial use pattern of the herbicide and instability
of TGAI under natural conditions project to a lack of chronic exposure to aquatic fauna. Comparable
testing with metabolites showed LOAEC/NOAEC values both exceeding 25,000 pg/L, indicating negligible
levels of toxicity for metabolites. Whole sediment testing using the TGAI for a freshwater invertebrate
(chironomid midge) was also conducted for acute (10 day) and chronic (28 day) duration. The chronic
test spiked water overlying sediments to a target concentration as the means to initiate exposure.
Results of the whole sediment testing indicated an acute 10-day LOAEC of 10.5 mg ai/kg sediment and
28-day NOEC level of 78.5 pg/L (overlying water target concentration), which would generally be
indicative of very low to negligible aquatic ecotoxicity.

Additionally, acute screening was recently performed by North Carolina State University (Principal
Investigator: Dr. Greg Cope, cited as Buczek et al. 2017) on the juvenile life stage of a representative
freshwater mussel (L. siliquoidea) with the TGAI, a primary metabolite (acid metabolite), and two TEP /
formulations (the SC above and a 25 g/L EC formulation). The study showed no toxicity to juvenile
mussels in any test with formulated results showing No Effect Concentrations (NOEC) that were 25 — 50
times greater than anticipated maximum application rate for the new herbicide (Cope et al. 2017 in

prep).

Although the proposed registration for Procellacor™ in Washington State will be for freshwater
application, it is possible that Procellacor™ would be applied near marine or estuarine habitats for weed
control. Acute toxicity testing, using TGAI, conducted on the eastern oyster (C. gigas) produced an
NOEC of greater than 24 ug ai/L and a comparable NOEC value for mysid shrimp (M. bahia) of greater
than 26 pg ai/L, both the highest rates tested due to solubility limits with assays. Comparable NOEC
values developed for primary aquatic end-use formulation were greater than 1,100 and 1,350 pg/L as
formulated product (>289 and >362 ug/L as active ingredient), respectively, for the oyster and shrimp.

Marine invertebrate life cycle testing was conducted using the TGAI on a mysid shrimp) and a chronic
NOAEC of 7.8 pg/L (LOAEC of 13 pg/L) was developed, which is potentially indicative of chronic toxicity
to marine or estuarine invertebrates if these sustained concentrations were attained in environmental
settings. Acute NOECs for oyster and mysids tested with the TGAI were set at the highest mean
measured rate of tested material. There were no adverse effects noted in those studies. There are
potential unknowns with possible effects with acute exposures to concentrations greater than 24-26
pg/L, but range finding-finding toxicity testing demonstrated that this range of concentrations were the
highest limits to maintain solubility of TGAIl in the assays.

In practice, due to rapid degradation of the TGAI in the field, rapid dilution from spot applications (main
use pattern), and not labelling for estuarine and marine sites will mitigate any chance of acute
exposures to marine invertebrates above the range of mid-20 pg/L. Chronic toxicity results for mysid
shrimp do suggest possible chronic effects at 7.8 pg/L, with extended exposures to the TGAI. Again,
however, the use pattern is not intended for estuarine/marine application with the initial labelling. The
use pattern in freshwater is spot/partial treatments with negligible chance of sustained TGAI
concentrations migrating downstream to estuarine habitat even if the freshwater site was in close
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proximity to an estuarine area. In general, the labeled freshwater use for spot/partial applications (high
dilution potential) to control noxious freshwater aquatic plants and the rapid degradation of the TGAI
suggest minimal risk to marine and estuarine invertebrates following application to a nearby freshwater
site. Metabolite testing with marine species yielded NOECs of greater than 25,000 pg/L, indicating
negligible toxicity.

Data Gaps

No data gaps have been identified for the basic environmental profile, including environmental fate,
product chemistry, toxicology and ecotoxicology, and field studies required by EPA for pesticide
registration. However, a number of recent trials are currently in review (e.g., Beets and Netherland
2017a) or in preparation for publication (e.g. Beets and Netherland, 2017b, Netherland et al. 2017, Haug
et al. 2017). These, along with the continued use of Procellacor™ under a variety of plant management
scenarios, will add valuable information that can be incorporated into the product labels, improved
treatment profiles and potentially required mitigation measures.

4.3.3 Environmental and Human Health Impacts
4.3.3.1Earth

Soil and Sediments

Procellacor™ has moderately high measured Kow and Ko partition coefficients, with log Kow and Ko
values of approximately 5.4 to 5.5, or about 107, which supports low solubility and demonstrates a
relatively high affinity for sorption to organically enriched substrates such as soils or sediments.
However, as noted above, in aerobic soil Procellacor™ degrades quickly, with half-lives ranging from 2.5
to 34 days, with an average of 15 days. Anaerobic soil metabolism studies are similar, showing relatively
rapid degradation rates with half-lives ranging from 7 to 15 days, and an average of 9.8 days. This rapid
degradation in the soil and sediment environment strongly suggests low persistence in these media.
Due to the low acute and chronic toxicity described below, low to negligible impacts are expected in
soils and sediments adjoining Procellacor™ treatment areas. The herbicide can be classified as largely
immobile based on soil log Ko values in the order of 10, and that potential for off-site transport would
be minimal.

Agriculture

At anticipated use concentrations, irrigation or flooding of crops with water treated with Procellacor™
are not expected to damage crops or non-target wild plants, except under scenarios not addressed in
the forthcoming EPA label.

Terrestrial Land Use

At anticipated use concentrations, water reentry or swimming in water treated with Procellacor™ is not
expected to cause dermal, eye, or other irritation or toxicity to human or wildlife species.
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4.3.3.2 Water
Surface Water and Runoff

Procellacor™ is known to have low water solubility (about 15 pg/L in lab testing) and the parent
compound is not persistent and is known to quickly degrade via a number of well-established pathways.
As discussed above, the herbicide is short lived in aerobic and anaerobic aquatic environments in a total
water-sediment system. When exposed to direct sunlight, degradation in surface water is even more
accelerated, with a reported photolytic half-life as little as 0.1 days.

The two outdoor aquatic dissipation studies summarized above further support this rapid dissipation
and low impact. Both studies show that when Procellacor™ was directly injected into outdoor
freshwater ponds at nominal rates of 50 and 150 pg/L, very rapid water-phase dissipation half-lives (3 to
4.9 days) were observed. These characteristics strongly suggest that the potential for off-site transport
or mobility is minimal. As noted above, Procellacor™ undergoes rapid degradation in both soil and
aqueous-phase environments via a number of degradation mechanisms.

No use for aquatic vegetation management in marine or estuarine water using Procellacor™ will be
labeled at this time in Washington State (Heilman, 2016).

No specific studies or exposure scenarios were identified where drift or runoff were specifically
investigated, but the forthcoming EPA risk assessment for Procellacor™ is expected to address these
scenarios. For drift, the low vapor pressure (approximately 107 mm Hg) indicates that the material is not
prone to volatilize following application, thus minimizing drift potential, and the low water solubility,
low acute and chronic toxicity, along with minimal potential for persistence suggest that potential
hazards associated with surface water runoff would be minimal.

Groundwater and Public Water Supplies

Few studies have yet been completed for groundwater, but based on known environmental properties
concerning mobility, solubility, and persistence, Procellacor™ is not expected to be associated with
potential environmental impacts or problems in groundwater.

In laboratory aquatic ecotoxicity studies, the highest concentration of TGAI that could be dissolved in
the test water (or functional solubility) was approximately 40-60 pg/L in freshwater and 20-40 pg/L in
saltwater. This is due to the low water solubility of the active ingredient and limits the range for which
these toxicity tests can be conducted. This finding suggests that the water chemistry of Procellacor™
would limit potential environmental impacts to groundwater or surface water.

Impacts to public water supplies are expected to be low to negligible based on the low solubility, low
persistence, and low acute and chronic toxicity of Procellacor™. Section 4.3.4 discusses possible
measures or best management practices (BMPs) that could be used to further reduce potential impacts
to public water supplies. The Ecology permit has mitigation that requires permittees to obtain an
approval letter for this treatment prior to obtaining coverage under the permit.
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4.3.3.3 Wetlands

The habitat and aquatic structure found in rice paddies is similar to those in a wetland and marsh
environments, making the studies reported by Heilman (2016a) and Netherland and Richardson (2016)
important tools for this analysis. The wetland and marsh study, discussed above in Section 4.3.2.2,,
incorporated appropriate water management practices for both wet-seeded and dry-seeded rice, and
reported rapid aquatic-phase half-lives ranging from 0.15 to 0.79 days, and soil phase half-lives were
also rapid, ranging from less than 0.01 to 8.1 days.

4.3.3.4Plants
Algae

Limited ecotoxicity testing using a growth endpoint was conducted for two species of freshwater algae,
including a diatom and green algae. These tests showed ECso values using the TGAI of greater than 40
and 34 pg/L, respectively (solubility limit of assays). These results indicate that Procellacor™ is generally
not toxic to green algae, freshwater diatoms, or blue-green algae at the anticipated label rate.
Metabolite testing showed little toxicity to these algae, with no ECso value less than 450 pg/L.
Comparable growth testing was also conducted using the end-use formulation for aquatic algal plant
growth, and results showed an ECsp greater than 1,800 pg/L (480 pg/L as active), with a NOAEC of 420
pg/L of formulation (111 pg/L as active), again showing a lack of toxicity to algae within anticipated label
use rates. A comparable test of the TGAI was performed for cyanobacteria (blue-green algae), and
results showed an ECsp of greater than 45 pg/L, with a calculated NOAEC value of 23.3 ug/L, showing
little evidence of toxicity for any of these species.

Higher Plants and Crops

Procellacor™ is known to have strong herbicidal activity on key target aquatic invasive species, and
testing shows that many native plants are able to tolerate Procellacor™ at exposure rates greater than
what is necessary to control key target invasives. Data collection is still underway for specific toxicity to
non-target plant species. Initial results of a 2016 collaborative mesocosm study conducted in Texas, for
which results will be formally available later in 2017 indicate favorable selectivity by Procellacor™ of
multiple invasive watermilfoils in the presence of representative submersed aquatic native plants
(Netherland et al. 2017 in prep). Aquatic native plants challenged in this study included tapegrass, Illinois
pondweed, American pondweed, waterweed, and water stargrass. Using aboveground biomass as a
response endpoint, no significant treatment effects were observed with tapegrass or American/Illinois
pondweed. Similarly, no statistically significant treatment effects were observed with stargrass,
although injuries were observed at higher rates and exposures, although it was much more tolerant
than the two target milfoil species. Other mesocosm studies have shown similar responses in white
water lily with other non-target species including Robbins pondweed, American pondweed, and multiple
bladderwort species showing little or no discernible impact. Richardson et al. (2016) and Haug and
Richardson (2017 in prep) report that Procellacor™ provides a new potential for selectivity for removing
hydrilla from mixed aquatic-plant communities. They recommend that further research should be
conducted to further characterize observed patterns of selectivity.
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4.3.3.5Habitat

Impacts to critical habitat for aquatic plant or animal species are expected to be minimal, and may
benefit critical habitat overall by supporting plant selectivity. Procellacor™ is generally of a low order or
acute and chronic toxicity to plants and animals and generally does not persist in the environment. Due
to its documented selectivity, Procellacor™ would allow many native non-target plants to thrive and
thus enhance quality habitat. Removing noxious aquatic plants creates open spaces in the littoral zone
that may be recolonized by not only native plants but other invasive plant species.

For example, when left unchecked, dense stands of unwanted weeds such as watermilfoil,
parrotsfeather, hydrilla, or numerous other noxious plant species can negatively impact critical salmonid
or other habitat used at all life stages, as well as habitats to a wide variety of plant and animal species,
including vulnerable life stages. Stands of invasive weeds can reduce water flow and circulation, thus
impeding navigation for migrant salmonids. Such stands can also provide ambush cover for predatory
species such as bass, which prey on critical juvenile and other salmonid life stages. Moreover, noxious
plants may outcompete native plant species, thus reducing overall biodiversity and reducing overall
habitat quality. Dense stands may also be conducive to creating warmer water (through reduced
circulation and dissolved oxygen sags), and could become subject to wide fluctuations in water quality
(e.g. temperature, dissolved oxygen (DO)) on a diurnal/seasonal basis.

4.3.4 Mitigation
4.3.4.1 Use Restrictions

Procellacor™ should only be used for the control of aquatic plants in accordance with label
specifications. No data gaps have been identified for the basic environmental profile required by EPA for
pesticide registration, although continued use of Procellacor™ under a variety of plant management
scenarios will add valuable information that can be incorporated into improved treatment profiles and
possible mitigation measures. For potential future irrigation with Procellacor™-treated water, final EPA
labeling will include guidance on appropriate water use. Such restrictions can be refined once the
human health and ecological risk assessment currently being conducted by EPA are released in spring
2017. The proposed label language is expected to reflect fewer application-related restrictions than
other herbicides. Lower levels of personal protective equipment (PPE) for workers will be required,
which is consistent with lower use rates, lower water use restrictions, and minimal effects to crops or
other non-target species.

4.3.4.2 Swimming and Skiing

Recreation activities such as swimming, water skiing and boating are expected to be unaffected by
applications or treatments using Procellacor™ herbicide formulations.

4.3.4.3 Irrigation, Drinking and other Domestic Water Uses

Ecology’s Aquatic Plant and Algae permit provides specific mitigation measures for irrigation water and
water rights. Following registration, however, no water use restrictions are anticipated for the product
use label except for some forms of irrigation. Any such restrictions will be specified on the final label
language in collaboration with EPA.
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Drinking water is not expected to be affected by Procellacor™ applications.

4.3.4.4 Fisheries and Fish Consumption

Neither fisheries nor human fish consumption are expected to be affected by application of
Procellacor™ herbicides. If there is potential to impact listed salmonid species (e.g. salmon, steelhead,
bull trout, etc.) Ecology would enforce a fish timing window that would be protective of those species.
Guidance for such timing windows are found at:
http://www.ecy.wa.gov/programs/waq/pesticides/final_pesticide_permits/aquatic_plants/permitdocs/w
dfwtiming.pdf.

4.3.4.5 Endangered Species

Data are limited for specific listed threatened or endangered species under the ESA, however, a number
of carefully designed and relevant laboratory toxicity tests for endangered species are currently under
way, as discussed above. These tests will increase available testing data and enhance our understanding
of how to more effectively protect non-target listed and vulnerable species, with particular emphasis on
ESA-listed salmonid species such as salmon species, steelhead, and bull trout.

4.3.4.6 Wetlands or Non-Target Plants

Ecology’s APAM permit outlines specific restrictions on what can be treated in wetlands. For example, in
identified wetlands, the APAM specifies that the permittee “may treat only high use areas to provide for
safe recreation (e.g., defined swimming corridors) and boating (e.g., defined navigation channels) in
identified and/or emergent wetlands. The permittee must also limit the treated area to protect native
wetland vegetation. However, final mitigation measures and best management practices concerning
potential effects to beneficial or desirable wetland plant species will be developed in conjunction with
testing on higher plants, some of which may occur in wetlands.

In general, effects to wetlands are anticipated to be minimal. Toxicity to fish, invertebrates, wildlife, and
non-target plants would not generally be expected, and persistence (and thus food chain effects) would
also be minimal. No specific toxicity testing was required or conducted for amphibians or reptiles which
are ubiquitous in wetlands, but test results from invertebrate, avian, mammalian and other test species
would be expected to serve as representative surrogate species for amphibians and reptiles.

Regarding potential impacts to rare or endangered plants occurring in wetlands, Ecology uses the
Washington Department of Natural Resources (WDNR) Natural Heritage Site guidelines to determine if
rare plants are likely to occur in the treatment area. If rare plants may be present at the treatment site,
Ecology would require a field survey, and if such plants are found mitigation would be required.

4.3.4.7 Post-treatment Monitoring

EPA, Ecology, and other agencies routinely require both short- and long-term post-treatment monitoring
for the purpose of evaluating non-target effects from herbicides such as Procellacor™. For Ecology, this
post-treatment monitoring would be required under the permit, and would be a permit condition
requiring monitoring to determine potential non-target impacts. These requirements will be
incorporated into both label and permit, as appropriate, in conjunction with pesticide registration prior
to application.
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4.4 EVALUATION OF TOPRAMEZONE

4.4.1 Registration Status

Topramezone has historically been a conditionally registered herbicide for control of broadleaf and
grassy weeds, and is also applied post-emergence to field crops such as corn, sweet corn and popcorn
through ground or aerial application. It has an aquatic registration in Washington state for Oasis®
Aquatic Herbicide for control of floating aquatic plants (e.g. water hyacinth [E. crassipes]), submersed
aquatic plants (e.g. hydrilla [H. verticillata]), and a variety of other aquatic weeds and noxious plants.

4.4.2 Description

4.4.2.1 Environmental Characteristics: Chemistry (including efficacy) and
Environmental Fate

Topramezone is a selective, systemic herbicide that shows effective herbicidal activity in controlling
against broadleaf weeds and grasses as well as a number of aquatic plant species. The labeled rate for
Impact® is 0.5 to 1.0 fl oz/ac, which is a maximum labeled rate of 0.22 Ib/active ingredient/acre. The
label specifies these restrictions: not applying the material within 45 days of corn harvest, not grazing or
feeding treated corn forage, silage, fodder, or grain for at least 45 days following application. There are
also label-specified rotational crop restrictions. In addition to this label, SePro has developed an aquatic
label for the aquatic herbicide formulation Oasis® (29.7% active ingredient topramezone), which shows
herbicidal activity against floating aquatic plants such as water hyacinth, and submersed aquatic plants
such as hydrilla, pondweed, Eurasian milfoil, and bladderwort. The labeled rate for Oasis® foliar
application is 4 to 16 fl oz/acre. The SePRO label (http://cru66.cahe.wsu.edu/~picol/pdf/WA/60613.pdf)
has irrigation restrictions, guidance for aerial drift management, and including a drift reduction advisory.

The efficacy (effectiveness) of topramezone results from the inhibition of the enzyme 4-
hydroxyphenylpyruvate dioxygenase (HPPD) enzyme in target plants (Grossman and Ehrhardt, 2007).
Following treatment in sensitive plants, carotenoid pigment formation, membrane structure and
photosynthesis is disrupted.

Topramezone (SC formulation) is commonly used on sweet corn, white popcorn, and other varieties
grown by hybrid growers because it provides a unique mode of action to control grasses and broadleaf
weeds, when few other herbicide options are available. Oasis® has shown activity on fluridone-resistant
biotypes of dioecious hydrilla found in Florida. Topramezone has been shown to be effective as a
resistance management tool, for growers experiencing target species resistance and tolerance to
triazine herbicide and acetolactate synthase (ALS)-inhibitor herbicides (EPA OPPTS, 2005c).
Topramezone may be useful to field corn growers as a resistance management tool, and would be the
only HPPD enzyme inhibitor available for post-emergent application that would not have the same label
restrictions as would the other classes of herbicides.

4.4.2.2 Environmental Mobility and Transport

Topramezone can be somewhat persistent in aerobic soils (half-life >125 days). It is relatively water-
soluble, with a solubility (at 20°C) of 0.98 grams (g) per liter(L) at potential of hydrogen (pH) 5, 15 g/L at
pH 7, both values suggesting that topramezone is quite water soluble. Its measured vapor pressure is 1 x
1012 hPa, suggesting that the material is largely non-volatile and not prone to aerial drift associated with
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overspray or other applications. Concerning sorption and partitioning to organically enriched substrates,
the measured octanol-water partition coefficient (log Kow) values for topramezone range from -0.81 (pH
4),-1.52 (pH 7), and -2.34 (pH 9), all suggesting that this material does not strongly sorb to organically
enriched substrates but tends to remain in aqueous solution. Studies of the metabolites of
topramezone show that topramezone is not extensively metabolized in ruminants, poultry, or other
organisms (EPA OPPTS, 2005c).

Post-treatment dissipation of topramezone in the environment appears to be predominantly controlled
by time-dependent adsorption and desorption. Adsorption/desorption studies indicate that
topramezone may be quite mobile in some soils and sediments, but increasing non-extractable residue
concentrations over time suggests time-dependent sorption behavior. Intact residues of topramezone
may remain associated with the humic material and/or mineral components in soils and potentially
accumulate from season to season. Slow desorption may free topramezone residues and extend
phytotoxicity in soils. Neither abiotic hydrolysis nor direct photolysis in water nor photolysis on soil
appear to be significant dissipation routes for topramezone. Concerning environmental degradation,
abiotic hydrolysis and direct photolysis in water are not important transformation pathways, but
microbially mediated biotransformation is an important pathway for biodegradation (EPA OPPTS,
2005b).

4.4.2.3 Bioconcentration and Bioaccumulation

As noted above in the Section 4.4.2.2, measured log Ko values for topramezone range from -0.81 (pH
4),-1.52 (pH 7), and -2.34 (pH 9), which indicate that topramezone is not likely to partition to tissue or
strongly sorb to organically enriched substrates. No bioconcentration or bioaccumulation factors for this
compound were identified in the literature sources reviewed.

4.4.2.4 Toxicological Profile

Mammalian and Human Toxicity

Topramezone has demonstrated low acute toxicity to humans via the oral, dermal, and inhalation
routes. An acute oral toxicity study conducted in rats produced a lethal dose (LDso) value of greater than
2,000 milligrams (mg) per kilogram(kg) per day in both males and females, and a similar acute dermal
study also conducted in rats produced an LDso value of greater than 2,000 milligrams per kilogram
(mg/kg)-day (also in both males and females). An acute inhalation study in rats produced lethal
concentration (LCsp) values of greater than 5.05 mg/L. Each of these values are regarded as slightly toxic.

Topramezone is regarded as a slight eye and dermal irritant, but not a skin sensitizer, based on eye and
skin irritation studies on rabbits, as well as a dermal sensitizer study on guinea pigs. Following oral
administration in mammals, topramezone is rapidly absorbed and excreted via urine and feces. It is an
inhibitor of 4-HPPD; this results in elevated serum tyrosine levels, but no thresholds have been
developed to determine levels at which elevated tyrosine levels would result in detrimental or adverse
effects. Elevated tyrosine from topramezone has been shown to cause adverse effects in the eye, liver,
kidney, pancreas, and thyroid (EPA OPPTS, 2005c). Concerning mammalian dose-response studies of
topramezone, there is a concern about elevated tyrosine levels based on studies of treated rates and
mice. Two other common herbicides causing “tyrosinemia” are mesotrione and isoxaflutole. The EPA’s
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Health Effects Division (HED) examined the potential for cumulative tyrosine-related effects for these
three herbicides, and concluded that individual risk characterizations for all three herbicides were
overstated, and that cumulative exposures are unlikely to pose a concern (EPA OPPTS, 2005b).

Concerning chronic toxicity to mammals, a number of subchronic and chronic toxicity studies have been
conducted for topramezone, including prenatal, subchronic oral and dermal exposures, reproduction
and fertility, and developmental toxicity (as summarized in EPA 2005b). No chronic effects were
observed in mammals up to 4,000 mg/kg, based on a two-generation toxicity study on laboratory rats.
Numerous acute and chronic neurotoxicity studies in rats, in addition to a long-term developmental
study in rats, showed no evidence that topramezone can cause neurotoxicity. A reproductive toxicity
study in rats did not demonstrate adverse reproductive effects; however, eight developmental toxicity
studies in rats and rabbits showed slightly increased incidences of skeletal variation and alterations in
skeletal ossification sites (EPA OPPTS, 2005b).

Mutagenicity studies conducted on the technical active ingredient (topramezone) and its major
metabolites did not demonstrate any significant mutagenic potential. Post-treatment histopathological
evaluations of test animals showed slight dose-dependent increases of adverse effects in the thyroid
(follicular cell hyperplasia) in rats and dogs, liver (hepatocellular hypertrophy and focal necrosis) in rats
and mice, and eyes (chronic keratitis) in rats. Increased incidences of thyroid follicular cell adenomas
and adenoma and/or adenocarcinomas combined were observed in the carcinogenicity study in rats of
both sexes. Based on the preponderance of evidence from these and other studies, however, in
accordance with EPA’s 2005 Final Guidelines for Carcinogen Risk Assessment, the EPA’s HED classified
topramezone as “not likely to be carcinogenic to humans at doses that do not alter rat thyroid hormone
homeostasis”. HED determined that quantification of human cancer risk would not be required since the
calculated No Observed Adverse Effect Level (NOAEL) (0.4 mg/kg-day) for non-cancer risk assessment is
not expected to alter thyroid hormone homeostasis or result in thyroid tumor formation.

General Ecotoxicity Profile

Toxicity testing of topramezone was conducted on a variety of standard animal test species, including
birds, mammals, terrestrial invertebrates (e.g. honey bees, earthworms), fish species (both freshwater
and marine/estuarine), and estuarine/marine invertebrates. These tests generally showed little to no
toxicity. However, the estuarine and marine invertebrates showed moderate toxicity and there was
some evidence of chronic toxicity to freshwater fish using growth as a toxicity endpoint (see Fish
Ecotoxicity discussion, below). Metabolites were apparently nontoxic to both freshwater fish and
invertebrates. Testing using the formulated end-use product Oasis® was largely nontoxic to honey bees,
terrestrial invertebrates, and freshwater fish and invertebrates.

Fish Ecotoxicity

Chronic effects were apparent for freshwater fish with a non-lethal, chronic endpoint, which is reduced
growth (length and weight) in fish at 9.01 mg ai /L, which is expected to be well above environmental
concentrations associated with topramezone applications. Estimated chronic effects for
estuarine/marine fish are uncertain because no chronic data were submitted by the registrant;
therefore, the No Observed Adverse Effect Concentration (NOAEC) value was derived based on the
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assumption that the freshwater and estuarine/marine fish are of equal sensitivity. Metabolites tested
were reportedly nontoxic to freshwater fish.

Avian Toxicity

Acute toxicity of topramezone was not found to be problematic in birds (EPA OPPTS, 2005a), but there is
uncertainty for chronic toxicity in birds. A chronic toxicity study of bobwhite quail reproduction using the
TGAI produced reduction in the ratio of number hatched to live embryos (a measure of hatchability) at
the highest treatment level (1,012 mg ai/kg dry weight). Similarly, a mallard duck reproduction study
showed significant reductions in hatchling body weight (bw) and female weight gain at all three
treatment levels. However, these treatment levels using the TGAI are expected to be well below
expected environmental concentrations following treatment with the formulated product (e.g. Oasis®).
As noted in the section on ecological risk (Section 4.4.34), EPA OPPTS (2005c) concluded that ecotoxicity
concerns, including avian toxicity, are not expected to be problematic in association with treatment of
this product.

Invertebrate Ecotoxicity

Acute toxicity testing using the formulated end-use product Topramezone SC™ was largely nontoxic to
honey bees and other tested terrestrial invertebrates (EPA OPPTS, 2005c), although estuarine and
marine invertebrates showed moderate toxicity. Metabolites of topramezone tested were reportedly
nontoxic to both freshwater fish and invertebrates.

Toxicology Data Gaps

EPA believes the toxicology database for topramezone to be essentially complete, and there are no
concerns for pre- or post-natal toxicity, mutagenicity, or neurotoxicity in mammals (EPA OPPTS, 2005b).
Based on the quality of the exposure data submitted, EPA determined that the tenfold safety factor to
protect infants and children could be removed. They further concluded that by using screening-level
assessments, acute and chronic exposures/risks associated with topramezone would not be
underestimated. The dietary drinking water assessment utilized exposure values and associated
modeling parameters which provided conservative, health-protective, high-end estimates of water
concentrations. Also, there are no residential uses of topramezone, so this exposure scenario did not
need to be addressed.

4.4.3 Environmental and Human Health Impacts
4.4.3.1 Earth

Soil and Sediments

As noted above in Section 4.4.2.2, topramezone can be quite persistent in aerobic soils with a half-life
greater than 125 days. Some adsorption/desorption studies indicate that topramezone may be mobile in
some soils and sediments, but non-extractable residues increase over time, which suggests time-
dependent sorption behavior. Topramezone residues may remain intact in soils, sorbed or associated
with humic materials and/or mineral components in soils, and thus pose a potential for seasonal
accumulation. Slow desorption may free topramezone residues from soils, thus potentially contributing
to phytotoxicity in soils.
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Agriculture

Environmental Impacts to non-target species associated with agriculture treatments using topramezone
on corn has been somewhat problematic. Accordingly, the Impact® herbicide label specifies several use
restrictions (see Section 4.4.2.4), including not applying topramezone within 45 days of corn harvest, not
grazing or feeding treated corn forage, silage, fodder, or grain for at least 45 days following application.
There are also label-specified rotational crop restrictions. Following these label restrictions and other
mitigation procedures, impacts to agriculture are expected to be slight.

Terrestrial land Use

There are currently no residential registrations for topramezone. Accordingly, impacts to terrestrial land
use are expected to be minimal.

4.4.3.2 Water
Surface Water, Runoff, and Aerial Drift

Aerial drift and surface water runoff were identified as potential routes of exposure to topramezone
residues in aquatic ecosystems (EPA OPPTS, 2005c), and for non-target terrestrial plants. Incidental
residues of topramezone may also be present in irrigation water and may be phytotoxic to irrigated non-
target plants. In addition, soils containing residues of topramezone have the potential to be transported
offsite by aerial drift, airborne dust or soil erosion. Recommendations for rotational crop intervals of
more than 18 months suggest that residues of topramezone in soil are still active and may cause injury
to sensitive, non-target plants.

Concerning the possibility of aerial drift associated with topramezone, the aquatic label Oasis® includes
detailed restrictions on avoiding spray drift (Section 4.4.4.1), including an aerial drift reduction advisory
detailed on the label. If these label specifications are followed, the potential impact for drift associated
with topramezone applications is expected to be mitigated.

Groundwater and Public Water Supplies

As noted in the Data Gaps section of 4.4.2.4, above, EPA conducted a human health risk assessment
which addressed drinking water exposures to topramezone via both surface water and groundwater
exposure scenarios. Conclusions from this risk assessment, based on health-protective, conservative
estimates and input parameters, were that no risks or concerns were evident in association with dietary
and drinking exposure to topramezone. In addition, there are no registered or anticipated residential
applications for topramezone, which further diminishes the likelihood of adverse exposures associated
with water, food, soils, aerial drift, or other pathways.

Water and Shoreline Use

Impacts to receiving water and shoreline use are expected to be negligible as long as label specifications
are followed, and is consistent with the findings from EPA’s risk assessment for topramezone (EPA
OPPTS, 2005c).
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4.4.3.3 Human Health Hazards and Risk

Topramezone has demonstrated low acute toxicity to humans via the oral, dermal, and inhalation routes
(more detail provided in Section 4.4.2.4). It is a slight eye and dermal irritant, but not a skin sensitizer.
Following oral administration, topramezone is rapidly absorbed and excreted via urine and feces.
Topramezone is an inhibitor of 4-HPPD; this results in elevated serum tyrosine levels. While no
thresholds have been developed to show levels at which elevated tyrosine levels would result in
detrimental or adverse effects, elevated tyrosine from topramezone has been shown to cause adverse
effects of various test species (EPA OPPTS, 2005c) (see discussion in Section 4.4.2.2 above).
Histopathological evaluations have shown potential adverse effects in the thyroid of rats and dogs,
pancreas in rats, liver in rats and mice, and eyes of in rats. A reproductive toxicity study in rats did not
demonstrate adverse reproductive effects, but developmental toxicity studies in rats and rabbits have
shown increased incidence of skeletal changes. Animal studies have consistently shown that some
skeletal variations may be associated with 4-HPPD inhibitor herbicides such as topramezone.

As previously discussed in Section 4.4.2.2 above, mutagenicity studies conducted on technical
topramezone and its major metabolites showed little to no mutagenic potential. EPA’s HED classified
topramezone as “Not likely to be carcinogenic to humans at doses that do not alter rat thyroid hormone
homeostasis”. They determined that quantification of human cancer risk is not required since the
NOAEL for non-cancer risk assessment is not expected to alter thyroid hormone homeostasis or result in
tumor formation.

Hazard and risk assessments were conducted in relation to this registration application and tolerance
petition for topramezone on corn. Results of these assessments suggest that its use, consistent with the
proposed labeling measures, will be protective of both public health and the environment. The risk
assessment was a joint review by the Pesticide Management Regulatory Agency (PMRA) of HED and
EPA’s Environmental Fate and Effects Division (EFED). HED’s review used conservative exposure
assumptions, including tolerance level residues and 100 percent crop-treated exposure assumptions, in
both the acute and chronic risk analyses. Aggregate exposures to the general public are based on food
plus water exposure scenarios derived from potential exposure to topramezone.

Consideration of risks to pesticide applicators, handlers, and other agricultural workers were also
considered. HED determined that short- and intermediate-term exposures may occur. Since
topramezone may be applied only twice per year, long-term exposures are not expected from the
proposed uses. No more than a 30-day exposure is expected for most handlers, although it may be
possible for commercial applicators to experience intermediate-term exposures (1-6 months). Mixer and
loaders should use protective gloves as required on the Topramezone SC™ label registered under
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA); if precautions are taken, HED’s concerns
would be addressed. An acute and chronic dietary exposure analysis was conducted using a dietary
exposure evaluation model, which incorporates food consumption data from the United States
Department of Agriculture (USDA) 1994-1996 and 1998 Nationwide Continuing Surveys of Food Intake
by Individuals. This assessment considered accumulated exposure to topramezone for each route of
exposure, with assumed tolerance-level residues for key food groups with proposed topramezone
tolerances.
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Concerning assessment of human health risk for both dietary exposure and topramezone in drinking
water, EPA determined that insufficient monitoring exposure data has been collected to complete a
comprehensive or quantitative risk assessment for these pathways (EPA OPPTS, 2005a). Thus, drinking
water concentration estimates for both surface water and groundwater were made using modeling
based on data on the physical characteristics of topramezone. In addition, the Oasis® label has an
application rate limit when working in waterbodies with potable water intakes. Because topramezone is
not registered for any uses that could result in residential exposures, the aggregate risk is the sum of the
risk from food and water, which are not of concern based on findings from EPA’s EFED risk assessment.
HED (EPA OPPTS, 2005a) further concluded that no residue chemistry, toxicology, or occupational or
residential exposure data requirements would be problematic in terms of exceeding tolerance levels for
residues of topramezone.

4.4.3.4 Ecological Risk

EPA’s EFED has reviewed this proposed registration of topramezone and concluded that plants,
including both non-target terrestrial and aquatic vascular plants, are directly at risk from the proposed
use of topramezone on corn. This potentially includes federally listed endangered plant species.
Regarding ecological risk to specific animal species including acute and chronic risks to avian,
mammalian, fish, invertebrate (including insect) exposures, EPA concluded that no levels of ecological
concern were exceeded and therefore risks are expected to be negligible. In addition, EPA concluded
that non-vascular aquatic plants (e.g. algae, diatoms, etc.), are not believed to be at risk, as modeled
exposure concentrations in water were below thresholds of concern. However, some growth effects
were observed in an avian laboratory study (see Avian Toxicity discussion in Section 4.4.2.4) that creates
uncertainty as to the potential for chronic toxicity and effects. As noted in Section 4.4.4.6 below, EPA
has specific task forces that will help to implement mitigation measures as needed to eliminate or
mitigate risks to non-target plants associated with topramezone.

4.4.3.5 Wetlands

Topramezone would not be expected to cause or contribute to impacts to animal species inhabiting
wetlands due to its low toxicity to mammals, invertebrates, and birds. Uncertainty does exist concerning
chronic effects to both invertebrates and birds, some of which may inhabit wetlands. Topramezone does
not appear to bioaccumulate or bioconcentrate in the environment, although residues in soils may be
persistent. As discussed in Section 4.4.4.2, there is a tendency for topramezone to cause toxicity to some
species of broadleaf or grassy non-target plant species, and potential impacts to non-target plants could
be an issue.

4.4.3.6 Plants
Algae

EPA EFED concluded that non-vascular plants such as algae are not likely to be harmed by topramezone,
as the herbicidal activity of the material is focused on metabolic pathways occurring in vascular plants.
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Higher Plants and Crops

As noted in Section 4.4.2.4 above, EPA’s EFED has conducted an ecological risk assessment for both
plant and animal non-target receptors associated with topramezone exposures, and concluded that
plants, including terrestrial and aquatic vascular plants are directly at risk from the proposed use of
topramezone on corn. They further concluded that this risk could include federally listed endangered
plant species.

Concerning phytotoxicity, the most significant toxicity identified during testing were on non-target plant
species. For aquatic plants, toxicity was higher on vascular than non-vascular plants. Vascular plants are
more sensitive to the technical grade active ingredient (TGAI) topramezone than to Topramezone SC™
(formulated topramezone) or to metabolites. The most pronounced effects on frond counts were
observed for topramezone TGAI. All terrestrial plants showed toxic effects from TGAI exposure in
seedling emergence and vegetative vigor studies, but at varying degree depending on the species and
exposure concentrations. In seedling emergence and vegetative vigor studies, monocots were observed
to be less sensitive than dicots. The most sensitive plants to seedling emergence were ryegrass
(monocot) and cabbage (dicot). The most sensitive plants to vegetative vigor were onion (monocots)
and soybeans (dicots). Dry weight, a measure of plant growth, appeared to be the most sensitive toxicity
endpoint. However, phytotoxic growth effects, such as effects on shoot height, were also observed.

4.4.3.7 Habitat

Topramezone is not expected to cause or contribute to environmental problems in animal or plant
habitat wetlands due to its low toxicity to animal species and its lack of bioconcentration or
bioaccumulation potential. Moreover, topramezone shows little to no toxicity to both invertebrates and
fish, which form the key prey base for salmonids (e.g. salmon, steelhead, bull trout) in the Pacific
Northwest. Despite the low toxicity potential, the persistence of topramezone in soils is moderate and
could have some longer-term impacts to critical habitat, especially to plant species. As discussed above
in Section 4.4.3.6, in the Higher Plants and Crops discussion, topramezone may cause toxicity to some
non-target plant species, and it would be prudent to consider possible impacts to sensitive non-target
vegetation in streams, lakes, wetlands, and other water bodies due to the phytotoxic properties of
topramezone.

4.4.4 Mitigation
4.4.4.1 Use Restrictions

The Impact® herbicide label (EPA OCSP, 2016) specifies several key use restrictions, also summarized
above, which are intended to mitigate potential impacts associated with agricultural use of
topramezone. These include not applying the material within 45 days of corn harvest, not grazing or
feeding treated corn forage, silage, fodder, or grain for at least 45 days following application. There are
also label-specified rotational crop restrictions.

Topramezone SC™ has a unique mode of action to control target grasses and broadleaf weeds, when
few other herbicide options are available. Growers have concerns with conventional herbicides such as
triazine due to ALS-inhibitor resistance and weed tolerance, that use of topramezone is expected to
mitigate. Topramezone is therefore useful to field corn growers as a resistance management tool, and
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would be the only HPPD inhibitor available for post-emergent applications with minimal label
restrictions.

The Oasis® label (http://cru66.cahe.wsu.edu/~picol/pdf/WA/60613.pdf) contains a variety of
restrictions concerning aquatic applications. These include irrigation restrictions, hydroponic and
greenhouse or nursery farming, food crops, turf, and non-food/feed crops. In addition, there is an
advisory on application of topramezone to exposed or dewatered sediments, and detailed restrictions
on avoiding spray drift, including an aerial drift reduction advisory detailed on the label.

4.4.4.2 Swimming and Skiing

Swimming, water skiing, or other human recreational uses are not expected to be problematic in
association with topramezone applications, as topramezone is water soluble and generally non-toxic to
humans and mammals. Moreover, Ecology prohibits treatments with pesticides that have water use
restrictions on the FIFRA label that would restrict public water use during the opening week of fishing
season or during tribal fisheries, Washington State Department of Fish and Wildlife (WDFW) Free Fishing
Weekend, Memorial Day weekend, Independence Day weekend, and Labor Day weekend. They further
require that permittees must minimize treatments that restrict public water use during weekends.

4.4.4.3 Irrigation, Drinking and Domestic Uses

As noted in above in Section 4.4.3.3, EPA OPPTS (2005c) conducted a human health risk assessment
which addressed drinking water exposures to topramezone via both surface water and groundwater
exposure pathways. Conclusions from this risk assessment, based on health-protective, conservative
estimates and input parameters, were that topramezone posed no risks or concerns in association with
dietary and drinking water exposures. In addition, there are no registered or anticipated residential
applications for topramezone, which further diminishes the likelihood of adverse exposures associated
with drinking water. The Oasis® label currently allows for in-water treatment and Ecology may consider
topramezone for inclusion in the Aquatic Plant and Algae Management (APAM) permit which would
allow for in-water treatment. The label has rate restrictions where potable water intakes occur and
inclusion in the APAM permit would allow impacted water rights holders to request potable, irrigation
or domestic water rights for the duration of the impact. Ecology’s APAM permit also requires a letter of
approval from a community or municipal water supply prior to application.

4.4.4.4 Roadsides or Utility Rights-of-way

Concerning possible application of topramezone to roadsides or utility rights-of-way, applicants would
need to use the aquatic formulation of topramezone (Oasis®). When treating areas of corn or other
crops with topramezone herbicides in and around roadside or utility rights-of-way that could be grazed
or planted to forage, important label precautions would apply regarding runoff to irrigation ditches or
streams, harvesting hay, using manure from animals grazing on treated areas, and/or rotating treated
areas to sensitive crops.

4.4.4.5 Fisheries and fish consumption

Concerning impacts or potential mitigation for protection of fisheries, the permittee must comply with
appropriate WDFW timing windows to protect salmon, steelhead, and bull trout populations as well as
priority habitats and species. WDFW may periodically update this table as new information becomes
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available or on request from Ecology. The timing table is available at:
http://www.ecy.wa.gov/programs/waq/pesticides/final_pesticide_permits/aquatic_plants/aquatic_plant
_permit_index.html.

Ecology also stipulates as part of its permitting process that the permittee must not conduct treatments
that adversely affect salmon or steelhead in hatcheries when applying treatments to areas upstream of
a hatchery water intake. Ecology will coordinate with the permittee, the WDFW, and affected tribes to
ensure treatments proposed upstream of a hatchery intake do not adversely affect hatchery fish or
hatchery operations.

Fish consumption is not expected to be an issue as topramezone does not bioaccumulate and would not
be expected to be present in edible fish or shellfish tissue.

4.4.4.6 Endangered Species

There is no anticipated hazard from topramezone to Endangered Species Act (ESA)-listed animal species
of concern such as fish or mammals, but potential hazards could occur to non-target endangered plant
species. EPA’s Endangered Species and Spray Drift Task Forces will suggest and implement mitigation
measures as needed to eliminate or mitigate risks to non-target plants associated with this material.

Concerning additional requirements for discharges to water bodies where sensitive, threatened, or
endangered plants could be present, before issuing permit coverage under Ecology’s APAM NPDES
General Permit, Ecology would determine whether such plant species are believed to be present in the
proposed treatment area. For aquatic plant control projects with suspected rare plant populations, the
permittee must submit a detailed plant survey and implement appropriate mitigation measures if rare
plants are found.

4.4.4.7 Wetlands or Non-Target Plants

As noted above, topramezone would not be expected to cause or contribute to environmental problems
in wetlands due to its low toxicity to animal species and failure to bioaccumulate in the environment. As
discussed in Section 4.4.3.4, however, there is a tendency for topramezone to cause toxicity to some
species of broadleaf or grassy non-target species, and it would be prudent to consider possible
mitigation measures for protection of wetlands due to the phytotoxic properties of topramezone.

As stipulated by Ecology for the APAM permit, the permittee may treat only high use areas in or
adjoining wetlands to allow for safe recreation (e.g., defined swimming corridors) and boating (e.g.,
defined navigation channels) in identified and/or emergent wetlands. The permittee must limit the
treated area to protect native wetland vegetation. Mitigation measures for rare or endangered non-
target plant species are discussed above in Endangered Species.

4.4.4.8 Post-treatment Monitoring

EPA, Ecology, and other agencies routinely require post-treatment monitoring, both short- and long-
term, for the purpose of evaluating non-target effects from herbicides such as topramezone. For
Ecology, this post-treatment monitoring would be required under the water quality permit, and would
be a permit condition requiring monitoring to determine potential non-target impacts, especially to non-
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target plant species. These requirements will be incorporated into both label and permit requirements,
as appropriate, in conjunction with pesticide registration and permit requirements prior to application.
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4.5 EVALUATION OF PEROXYACETIC ACID/HYDROGEN PEROXIDE

4.5.1 Registration Status

Peroxyacetic acid, also known as peracetic acid (PAA) and hydrogen peroxide (HP) were first registered
in the US as pesticides in 1977 and 1985, respectively for use as disinfectants, sanitizers and sterilants.
Joint cooperation between EPA and the US Food and Drug Administration (FDA) gives the EPA primary
regulatory jurisdiction over peroxy compounds such as PAA and HP. PAA and HP have a wide variety of
current registrations with EPA (EPA 2016). These include at least seven registrations for a variety of
compounds containing PAA and HP as water disinfectants, for food processing such as washing and
peeling of produce, bleaching, sanitizing food contact surfaces, and removal of algae and bacteria from
food products. In general, PAA and HP are classified by the FDA as Generally Regarded as Safe (GRAS),
suggesting that these materials are considered safe to use in food applications. GreenClean 5.0® is also
registered by EPA, and is a broad spectrum algaecide and bactericide (containing 5.3 percent PAA as the
active ingredient) used for water disinfection of ponds, lakes, and other water bodies. In Washington
State, Ecology maintains a fresh fruit packing Industry General Permit (WAG435031) for PAA as a
chemical additive for use on apples and other produce.

4.5.2 Description
4.5.2.1 Environmental Characteristics: Product Use Pattern and Chemistry

Both hydrogen peroxide and peroxyacetic acid are highly reactive oxidizers that form a number of
associated compounds with varying physical and chemical properties. For example, peroxyacetic acid
and sodium percarbonate are organic addition compounds that are also reactive oxidants and/or break
down to hydrogen peroxide. As noted above, PAA and HP are used for a wide variety of applications,
including as antimicrobial solutions for use as stormwater and wastewater disinfectant, and are
powerful oxidizers or disinfectants similar to chlorine, but without some of chlorine’s deleterious side-
effects. These compounds are used as bactericides, algaecides, fungicides, in food processing (see
registrations summarized above), as oxidants in preparing epoxy compounds, bleaching agents, and for
sterilization. Although they are not persistent in the environment, while in concentrated form or in
storage they are considered highly reactive and even explosive, and therefore are normally stored in
diluted form to reduce these hazards. PAA and HP are freely soluble (1,000 g/kg), both are highly
volatile, with a vapor pressure of 14.8 mm Hg at 25°C (PAA). PAA also has K, of -0.9, which indicates
that PAA is incapable of bioaccumulation or bioconcentration, HP also has no capacity for
bioaccumulation or bioconcentration. A vapor pressure for HP was measured at 5 mm Hg at 30°C, which
is comparable to the vapor pressure for PAA (ACGIH, 1991; NCBI, 2008, MDEP, 2010). Biosafe (2016)
specifies that GreenClean Liquid 5.0 is classified as an organic peroxide that will not detonate in a
cavitated state, does not deflagrate, only shows a low, or no effect if heated when confined, and has low
or no explosive power.

Application of PAA and HP formulations can be made in several ways, depending on the products used.
In general, these products are most effective when application is made while algae are not yet well
established and when growth first begins to appear. Both sunlight and higher temperatures enhance the
effect so application early in the day under calm, sunny conditions is best. In water bodies with floating
mats of algae, the best results are obtained by breaking up the mats either before or during product
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application. Dead and/or floating plant material should be removed before it sinks and decays as an
accumulation of decaying matter will provide additional nutrients to the water that will stimulate
regrowth of algae and further blooms. These products may be applied via either a spot treatment or a
whole-lake treatment. Methods of application vary with the formulation and include, for liquid
products, spot application directly over the infested area on the water surface from a boat or shore or
injection via a piping system. For granular forms of the product, broadcast application by hand or via a
mechanical spreader, spreading the product in burlap bags dragged behind a boat or aerially, via
conventional aerial application equipment (BioSafe, 2008, 2016; MDEP, 2010).

4.5.2.2 Environmental Mobility and Transport

Howard (EnviroTech, 2003a) investigated the environmental fate and impact of Perasan™ in soil. Several
peroxygen-based compounds in agricultural applications were monitored for 9 days in soils, and soil
acidification was observed. Soil pH values dropped from pH 6.2 to pH 4.7 immediately after treatment,
but reverted to normal pH levels within 9 days, presumably due to degradation of the acetate ion. After
13 minutes, less than 1 percent of the dose originally applied remained in treated soils.

Howard (EnviroTech, 2003b) investigated the decay kinetics of PAA and HP in a variety of water
matrices. He calculated half-lives in three types of water, of varying hardness and including seawater,
and found that half-lives ranged from 12 minutes to 30 hours, suggesting that neither PAA nor HP
persist in surface water following application. Generally speaking, HP degrades rapidly due to its many
degradation pathways. In fact, HP solutions are often mixed with a number of stabilizers to slow the
degradation process, including mineral acids to maintain an acidic solution, as well as
complexing/chelating agents. Both PAA and HP are freely soluble in water, so could be mobile if
released into groundwater or other water sources, but due to the rapid degradation kinetics this
material is not likely to transport off-site.

4.5.2.3 Field Surveys and Investigations

Several studies report on the efficacy and relatively low toxicity of HP (as summarized by MDEP 2010)
when used at high concentrations to treat parasites in farmed or hatchery fish for very short time
periods (i.e., typically 1 hour or less). Some studies found, however, that toxicity of HP appears to be
temperature-related. For example, one study (Kiemer and Black, 1997) recommended that HP at these
high concentrations should not be applied to waters at water temperatures higher than about 14°C due
to potentially much-increased toxicity; the cause of this disparity is unknown. They recommend that HP
water treatments would best be conducted during winter for this reason, although lakes and ponds in
the Northwest typically experience algal blooms during summer months when these waterbodies are
much warmer, often exceeding temperatures of 21°C or more. Nonetheless, based on this finding it
appears that application of high concentrations of hydrogen peroxide-based products during warmer
weather may not be prudent, assuming the concentrations are comparable, even for short periods of
time, due to this elevated temperature-related toxicity. Most applications of this product, throughout
the US, use rates 