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Executive Summary
Lake Desire is a small 72 acre lake located east of Renton in unincorporated King County, Washington.
The lake is contained within the Peterson Creek subbasin of the Cedar River Watershed and is part of the
Water Resource Inventory Area (WRIA) 8. King County owns 11% of the shoreline and the remaining
89% is divided up among 125 private parcels. About 70% of the shoreline is moderately developed
residential and about 30% is undeveloped. The lake has public access, including a public boat ramp
operated by Washington Department of Fish and Wildlife and a King County park, and is used for
boating, fishing, swimming, wildlife viewing, and ecosystem processes.
Lake Desire contains two Class B noxious weed species (purple loosestrife (Lythrum salicaria) and
Eurasian watermilfoil (Myriophullum spicatum)), one Class A noxious weed species (reed sweetgrass
(Glyceria maxima)), and two Class C noxious weeds (fragrant water lily (Nymphaea odorata) and yellow
flag iris (Iris pseudacorus)). To date, these infestations have been inadequately addressed at Lake Desire,
making the lake a potential source of noxious weed infestations for many nearby lakes. At nearby Spring
Lake (0.5 mile east of Lake Desire) the community has been working hard to reduce their purple
loosestrife, fragrant water lily, yellow flag iris and Eurasian watermilfoil infestations. At Shady Lake (0.5
mile to the south of Lake Desire) local community efforts have been undertaken to control Eurasian
watermilfoil. The close proximity of these lakes means that plants from Lake Desire can easily re-infest
Spring and Shady Lakes by vectors such as: wind, animal, human, boat, and boat trailer movement.
Eurasian watermilfoil, purple loosestrife, and fragrant water lily can greatly hinder recreational activities,
and decrease habitat and water quality at Lake Desire. The outflow from Lake Desire flows south into the
Cedar River by way of Peterson Creek and through the Peterson Lake Natural Area, both free of purple
loosestrife.
Members of the Lake Desire community along with the King County Noxious Weed Control program
realized the importance of controlling these noxious weeds at Lake Desire to prevent further spread and
ameliorate the damage that has already been done. As a group they decided to apply for an Aquatic
Weeds Management Fund grant through the Washington Department of Ecology (Ecology). If awarded,
grant money, along with matching hours from King County employees and Lake Desire volunteers, will
fund initial eradication efforts and several years of follow-up survey and control. Since eradication is
very difficult to achieve and re-introduction is likely, the community is prepared for the long term effort
that will be required.
This Integrated Aquatic Vegetation Management Plan (IAVMP) is a planning document developed to
ensure that the applicant and community have considered the best available information about the
waterbody and watershed prior initiating control efforts. Members of King County staff and the Lake
Desire community worked in partnership to develop this IAVMP for Lake Desire. To address the task of
generating community appreciation of and action towards this important ecological, aesthetic and
recreational issue, a core group of residents, along with several King County Staff, formed an IAVMP
Steering Committee. The Committee was able to educate the community about the problem, inspire to
contribute feedback about different treatment options, and gather over 125 signatures and a commitment
of over 800 annual volunteer hours towards the project.
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In development of the IAVMP control goals were prioritized, focusing on the problems that could be
achieved based on funding and other resource limitations. While yellow flag iris is prevalent at the lake,
the plant is well established and its control is very resource intensive. Iris is therefore not a target of this
management plan. Also, since its discovery and initial treatment, reed sweetgrass appears to have been
eradicated where found at the Lake. The community ultimately agreed on an IAVMP plan which
incorporates and integrated treatment strategy to address three target plants: purple loosestrife, fragrant
water lily, and Eurasian watermilfoil. Control activities targeting these plants will combine an initial
treatment of aquatic herbicide followed by manual control methods. These control activities will be done
by a combination of hired contractors, Lake Desire community volunteers, and King County staff.
This IAVMP presents an overview of the aquatic weed problems, details about the community planning
process, watershed and lake characteristics, a review of suitable control options, a management plan,
budget and funding plans, and an implementation plan. There is also a large Appendix section that
contains background and supporting documents.
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Section 2 - Problem Statement
Lake Desire is a small 72 acre lake located east of Renton in unincorporated King County. The lake is
contained within the Peterson Creek subbasin of the Cedar River Watershed and is part of the Water
Resource Inventory Area (WRIA) 8. King County owns 11% of the shoreline and the remaining 89% is
divided up among 125 private parcels. About 70% of the shoreline is moderately developed residential
and about 30% is undeveloped. The lake has public access, including a public boat ramp operated by
Washington Department of Fish and Wildlife and a King County park, and is used for boating, fishing,
swimming, wildlife viewing, and ecosystem processes.
Lake Desire contains two Class B noxious weed species (purple loosestrife (Lythrum salicaria) and
Eurasian watermilfoil (Myriophullum spicatum)), one Class A noxious weed species (reed sweetgrass
(Glyceria maxima)), and two Class C noxious weeds (fragrant water lily (Nymphaea odorata) and yellow
flag iris (Iris pseudacorus)). To date, these infestations have been inadequately addressed at Lake Desire,
making the lake a potential source of noxious weed infestations for many nearby lakes. At nearby Spring
Lake (0.5 mile east of Lake Desire) the community has been working hard to reduce their purple
loosestrife, fragrant water lily, yellow flag iris and Eurasian watermilfoil infestations. At Shady Lake (0.5
mile to the south of Lake Desire) local community efforts have been undertaken to control Eurasian
watermilfoil. The close proximity of these lakes means that plants from Lake Desire can easily re-infest
Spring and Shady Lakes by vectors such as: wind, animal, human, boat, and boat trailer movement.
Eurasian watermilfoil, purple loosestrife, and fragrant water lily can greatly hinder recreational activities,
and decrease habitat and water quality at Lake Desire. The outflow from Lake Desire flows south into the
Cedar River by way of Peterson Creek and through the Peterson Lake Natural Area, both free of purple
loosestrife.
Eurasian watermilfoil (Myriophyllum spicatum) is a submersed aquatic noxious weed that proliferates to
form dense mats of vegetation in the littoral zone of lakes and reservoirs. It reproduces by fragmentation,
and those fragments can “hitch-hike” on boat trailers from one lake to another. This noxious weed can
degrade the ecological integrity of a water body in a few growing seasons. Dense stands of milfoil crowd
out native aquatic vegetation, which in turn alters predator-prey relationships among fish and other
aquatic animals. M. spicatum can also reduce dissolved oxygen, first by inhibiting water circulation in
areas where it grows, and second by oxygen consumption from bacteria decomposing dead plant material.
The decomposition of M. spicatum also adds nutrients to the water that can contribute to increased algal
growth connected with water quality problems. Further, dense mats of M. spicatum can increase water
temperature by absorbing sunlight, create mosquito breeding areas, and negatively affect recreational
activities such as swimming, fishing, and boating.
Purple loosestrife (Lythrum salicaria) is an emergent aquatic noxious weed that degrades native wetland
plant communities. Purple loosestrife can quickly adapt to environmental changes and expand its range to
replace native plants used for groundcover, food, or nesting material. This noxious weed species has
colonized the shoreline of most of the lake, including Wetland 15 (at the north end of the lake) and
threatens to disperse further into the wetland if not controlled. The plant threatens to lower plant diversity
and can also alter hydrologic dynamics through sediment accretion along the shoreline. This emergent
weed fails to provide the same forage and habitat for birds, mammals, and invertebrates as provided by
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native plant communities. So far, purple loosestrife has not been observed one and a half miles
downstream at the Peterson Lake Park Natural Area. The Natural Area is known to support five species of
salmonids and there exists the potential for purple loosestrife infestations spreading from Lake Desire and
infesting the Peterson Creek and Lake Natural area, causing salmon habitat to be degraded. Purple
loosestrife produces a prolific number of seeds (up to two million seeds per mature plant) that could
easily be transported downstream to pollute this valuable resource.
Reed sweetgrass (Glyceria maxima) is a tall aquatic grass that grows along the margins of lakes, rivers,
and streams. In 2010, an area of reed sweetgrass was found along the north shoreline of Lake Desire.
Native to Europe and Asia, reed sweetgrass is only known to occur in a few isolated locations in King and
Snohomish Counties. Because of this limited distribution and great potential to cause ecological damage,
reed sweetgrass is a Class A Noxious Weed in King County and is required to be eradicated. Growing to
over 6 feet tall and ranging from the shore to water 6 feet deep, reed sweetgrass can completely dominate
a wetland to the exclusion of all other vegetation once established. This grass is an inferior food and
nesting source for waterfowl compared with the species it displaces and it also changes the
macroinvertebrate community structure, which can impact the food chain for fish and wildlife.
Fragrant water lily (Nymphaea odorata) is also affecting the waterbody, and is quickly expanding its
distribution in the lake. When uncontrolled, this species tends to form dense, monospecific stands that can
persist until senescence in the fall. Mats of these floating leaves prevent wind mixing and extensive areas
of low oxygen can develop under the water lily beds in the summer. Water lilies can restrict lakefront
access and hinder swimming, boating, and other recreational activities. They may also limit the
distribution of our native water lily (Nuphar polysepala) which occupies the same niche and provides
food and habitat for a variety of animals and fish. The fragrant water lily is still expanding in patches on
Lake Desire, and so its current impacts are somewhat less evident. As soon as these patches connect,
recreational activities such as boating, fishing, and swimming will become more difficult. Even canoes
can have great difficulty moving across dense floating mats of fragrant water lily, not to mention
entanglement with propellers of electric motors.
Yellow flag iris (Iris pseudacorus) is an emergent aquatic noxious weed that grows in dense stands along
the lake shoreline. The plant spreads through floating seeds and rhizomes, both of which spread by wind
and wave action. Yellow flag iris, crowds out native species with impenetrable mats and is found in
many areas along the Lake Desire shoreline. The plant is very difficult to effectively control.
As a group these invasive plants:







Pose a safety hazard to swimmers and boaters by entanglement
Snag fishing lines and hooks, eventually preventing shoreline fishing
Crowd out native plants, creating monocultures lacking in biodiversity
Significantly reduce fish and wildlife habitat, thereby weakening the local ecosystem and
degrading the wildlife and wildlife viewing opportunities
Pose a threat to adjoining ecosystems
Reduce property value
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While efforts to control some of these species have occurred (by individual land owners, King County
Parks, and King County Noxious Weeds), they have not been able to meet the current challenge of
controlling such widespread infestations or of preventing re-infestation. Immediate lake-wide action is
necessary to control these invasive weeds and prevent further infestation. If left unchecked, the lake may
soon become more infested with aquatic weeds, severely degrading the lake ecosystem and making
eradication difficult. The community is in support of this plan and recognizes that after initial control
efforts, opportunity for re-infestation must be prevented.
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Section 3 - Management Goals
The overall management goal for this Integrated Aquatic Vegetation Management Plan (IAVMP) is to
control noxious aquatic weeds at Lake Desire in a manner that allows sustainable native plant and animal
communities to thrive, maintains acceptable water quality conditions, and facilitates recreational
enjoyment (boating, fishing, and swimming) of the lake.
The following objectives will be pursued to ensure success in meeting this goal:





Eradication and prevention of floating and submerged aquatic noxious weeds.
Control of regulated shoreline noxious weeds to reduce existing populations below the level of
significant impact and to prevent spread.
Do everything possible to maintain safe conditions for native salmonids during treatment.
Involve the Lake Desire community in planning and implementation of the IAVMP.
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Section 4 - Public and Community Involvement
Community Commitment
Support for aquatic vegetation management at Lake Desire gradually grew over the IAVMP planning
period as community members learned more about the issue of aquatic noxious weeds. Several Lake
Desire residents have been monitoring aquatic weeds and water quality at Lake Desire for many years.
These individuals, who are already active in controlling noxious weeds, have expressed interest in being
involved in aquatic vegetation management at Lake Desire. Other community membersbecame active in
the process through the Lake Desire Community Club. The Club and its network of community members
proved crucial in the development of the plan.

Steering Committee, Outreach, and Education Process
November 2010: First meeting with Lake Desire Community Club
Work began in October of 2010 to contact and meet with members of the Lake Desire community about
the opportunity to control aquatic noxious weeds at the lake through creation and implementation of an
IAVMP. A notice about the proposed IAVMP presentation was posted in the “ Lake Desire Update
11/3/10” (an email news letter produced by the Lake Desire Community Club that is sent out to Lake
Desire residences several times a month). Two King County employees (Ben Peterson and Katie
Messick) attended the November 15, 2010 Lake Desire community meeting. They gave a brief
presentation about noxious weeds at Lake Desire and the potential to control them through the creation
and implementation of an IAVMP. The meeting was attended by eight community members. The
general idea of aquatic weed control was well received, and the meeting attendees asked questions about
the plants of concern and control techniques. Several of those at the meeting expressed interest in serving
on the IAVMP steering committee.

March 2011: Project planning begins; first meeting of IAVMP Steering Committee
Background research related to the Lake Desire IAVMP began in late February and early March. A date
for the first meeting for the Steering Committee was set for March 17, 2011 at the Lake Desire
Community Club. An email notice was sent out to all who had expressed interest in the project at and
since the Nov. 15, 2010 meeting. A notice in the Lake Desire Update e-news letter advertising the first
Steering Committee meeting was published on March 16. The meeting was attended by nine Lake Desire
residents and four King County staff (including one King County Parks staff member). At this meeting a
slide show was presented describing noxious weed issues at Lake Desire and the IAVMP process. Tasks
were assigned and an IAVMP project timeline was laid out (see Appendix 1 meeting notes attendance
lists, public notices, and signature sheets).
The steering committee consisted of two King County noxious weed staff, two King County science staff,
one representative from the Lake Desire Community Club, and ten Lake Desire residents who are active
and interested in weed control.
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June 2011: Second Steering Committee Meeting- Discussion of Treatment Options
During April, May, and June, treatment options for control of the target noxious weeds were researched.
On June 7 a one-page mailer that advertised the June 23rd meeting was sent out to 191 Lake Desire
property owners (Appendix 1). The mailer indicated that the meeting would entail a discussion of the
IAVMP planning process and a discussion of what control methods would used to control the noxious
weeds at the lake. Also on June 7 an email was sent to all who had been involved with the planning
process (up to that point) notifying and inviting them to the June 23rd meeting. On June 23rd a meeting
was held at the Lake Desire Clubhouse with 17 community members and four King County Staff in
attendance (see Appendix 1). A slide show was presented that detailed all weed control methods that
would be possible at Lake Desire. Discussion focused on plusses and minuses of the methods, including
chemical control methods. Ultimately a weed control strategy that combined the use of manual and
chemical methods was decided on.

July – September 2011: Weed Surveying; publicity about potential herbicide use
Following the June meeting, it was decided that more publicity needed to be done regarding the proposed
use of aquatic herbicides as a tool in controlling the aquatic noxious weeds at Lake Desire. A one-page
handout was developed by King County staff that described the pros and cons of the proposed aquatic
herbicide use along with sources for more information on the subject and King County staff contact
information (See Appendix 1). In mid-July these flyers were distributed door-to-door around Lake Desire
by community volunteers as they spread the word about an up-coming community party. In August and
September purple loosestrife and Eurasian watermilfoil were surveyed by canoe by King County staff.
During these surveys, contact was made with several Lake Desire residents, and the IAVMP was
discussed.

October 2011: Community/pubic meeting to discuss proposed IAVMP and collect final comments
On September 20, 2011, a postcard mailer was sent to 191 property owners at Lake Desire (Appendix 1).
The mailer invited owner to “join your Lake Desire neighbors for community meeting on the Lake Desire
IAVMP” on October 4. On September 19, 2011 an email was sent to all who had been involved with the
planning process (up to that point) inviting them to the October 4 meeting.
The October 4 meeting was held at the Lake Desire Clubhouse with 24 community members and three
King County Staff in attendance (see Appendix 1). Discussion at the meeting focused on control
methods, project budget, and funding options. Comments and suggestions collected during the meeting
have been incorporated into the text of the IAVMP.
There was also discussion about the distribution of a community letter of support for the plan.
Community members agreed to go door-to-door in October and November and gather signatures from
Lake Desire residents. During this signature gathering effort, a copy of the community letter of support, a
8
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sign-up sheet, and a fact sheet that outlined the use of aquatic herbicides that are proposed in this IAVMP
were presented to residents (Appendix 1).

November 2011: Continued IAVMP work and circulation of Letter of Support
King County staff and Steering Committee members continued to work on the IAVMP. Daft copies of
the Plan were exchanged with and edited by Steering Committee members. Concurrently, Lake Desire
residents continued to circulate the Letter of Support among their neighbors.
In total, over 125 residents of Lake Desire signed on to the Letter of Support. All these individuals live in
properties surrounding Lake Desire and committed a combined total of over 800 volunteers hours per
year (Appendix 1)
The Appendix 1 that is referred to contain “Community Involvement and
Outreach Documents (Materials)”:














March 17 meeting attendance sheet
March 17 meeting minutes
June 23 meeting mailer notice
June 23 meeting attendance sheet
June 23 meeting minutes
July herbicide info handout produced by King County NWCP
October 4 meeting mailer notice
October 4 meeting attendance sheet
October 4 meeting minutes
Herbicide info sheet produce by King County NWCP that outlines
toxicity of herbicides that will likely be used in the project
Community Letter of Support
Copy of signature sheet (blank)
Signed signature sheets
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Section 5 - Waterbody and Watershed Characteristics
Watershed Characteristics
Location and Size of Watershed
The Lake Desire watershed is located in South-central King County, Washington in an unincorporated
area, 3 miles east of the city limits of Renton and Kent (Figure 1a). This unincorporated part of King
County is generally known as Fairwood. State resource agencies frequently use a system of Water
Resource Inventory Areas (WRIA) to refer to the state’s major watershed basins. Lake Desire is located
in WIRA 8, which refers to the Cedar-Sammamish combination watershed and includes Lake
Washington, Lake Sammamish, and most of the city of Seattle.

Figure 1a. Lake Desire Regional Map. Map showing the location of
Lake Desire in relation to the cities of Seattle, Renton, and
Kent, Washington state.

The Lake Desire watershed constitutes 862 acres (21%) of the Peterson Creek Sub-basin of the Lower
Cedar River watershed (King County, 2011; King County, 2003). The 4043 acre Peterson Creek Subbasin receives a mean annual rainfall of 44.4 inches, with a water yield of 47.5% (or 21.1 inches) (King
County, 2003). The elevation of Lake Desire is 488 feet (USGS, 1965). The Lake Desire watershed
receives drainage from the steeply sloping areas surrounding the lake to the east. There is one small peak
10
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to the east of the lake, Echo Mountain, which rises to an elevation of 899 feet. The area between the Lake
and Echo Mountain is considered a “Landslide Hazard” by King County (2008). More gently sloped
terrain makes up the north and west sides of the Lake Desire basin.
Streams and Wetlands in the Watershed
The Lake Desire watershed contains two designated wetlands and one stream. Adjacent to the north end
of Lake Desire lays a topographically flat 17-acre wetland, Wetland 15 (Figure 1b) (King County, 1993).
Farther up, in the northeast part of the watershed resides a 43-acre fen wetland, Wetland 14 (Figure 1b)
(1993). Both Wetland 14 and Wetland 15 are “Class 1 wetlands”, the most valuable wetland
classification, and contain habitat for WA State endangered or threatened species, 40-60% permanent
open water, and uncommon plant associations (1993). Wetland 14 is a bog, most of which has been
altered through peat mining. The slow draining acidic conditions of this specialized type of wetland
feature leads to a unique assemblage of plants.
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Figure 1b. Lake Desire Vicinity Map. Map showing water bodies and wetlands in the Lake Desire
area.
Wetland 15 is fed by the stream that flows from Wetland 14 through the McGarvey Park Open Space. It
contains many snags and fallen logs, large western hemlock trees growing on the Sphagnum mat, and
areas of dense willow and cattail along the Lake Desire Shoreline (King County, 1993). East Lake Desire
Road cuts through the wetland and tends to cause flooding to the low-lying areas to the north during times
of high water runoff (T. Sieger, pers. comm., March 29, 2011; King County, 1993).
A small stream flows from Wetland 14 to Wetland 15 and Lake Desire (Figure 1b)(1993). A tributary of
Peterson Creek, stream 0328B, flows south from Lake Desire and joins the main stem of Peterson creek
about 1 mile down from the outlet (Figure 1b) (1993). Any other streams that flow into Lake Desire are
small, un-named, seasonal drainages.
12
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The Lake Desire watershed is located on a plateau above the Cedar River in an area of unusually high
lake density. Within two miles of Lake Desire are Spring Lake (68 acres), Shady Lake (19 acres), and
Peterson Lake (4 acres), which are all within the Peterson Creek Sub-basin (Figure 1b) (1993). Shadow
Lake (56 acres) and Lake Youngs (685 acres) are close by to the south with-in 3 miles.
The Lake Desire watershed consists of five major soil types (Table 1) (USDA, 1973). The majority
(82%) of the watershed consists of Alderwood gravelly sandy loam in slopes ranging from 0-6% (AgB),
6-15% (AgC), and 15-30% (AgD); it surrounds approximately 75% of the Lake Desire shoreline (Figure
2). All the Alderwood gravelly sandy loam soil types consist of moderately well drained glacial till over
denser, very slowly drained material at a depth of 24 to 40 inches. Compaction or removal of these soils
(AgB, AgC, & AgD) during the typical urban or suburban development can result in a commensurately
large hydrologic effect, such as a high water table (King County, 1993). In these soils effluent from
septic absorption fields can flow laterally above the less permeable layer and can seep at the bottom of
slopes (King County, 1994). The Everett gravelly sandy loam (EvC) soil type, about 6% of the
watershed, is concentrated around the north shore of Lake Desire (Figure 2). This soil type, while
consisting of well drained glacial outwash, makes up much of the low lying wetland (Wetland 15) at the
north edge of the lake. In the northeast part of the Lake Desire watershed occurs the Orcas peat soil type,
(approximately 4% of the watershed) (Figure 2). This soil type, which nearly all coincides with Wetland
14, is a very deep, poorly drained peat soil made of decomposing organic material (USDA, 1973). This
soil, which supports sphagnum moss, Labrador tea, and cranberry plants, is acidic and has a high water
holding capacity (UADA, 1973; Mitsch & Gosselink, 1993).
Table 1 - Soil type
Soil Name
Alderwood gravelly sandy loam, 0 to
6 percent slopes
Alderwood gravelly sandy loam, 6 to
15 percent slopes
Alderwood gravelly sandy loam, 15
to 30 percent slopes
Everett gravelly loam, 5 to 15
percent slopes
Orcas peat
Water
Total for area of interest

Soil map
symbol
AgB

Acres in watershed

Percent of Watershed

87.3

9.8%

AgC

620.5

69.8%

AgD

21.6

2.4%

EvC

53.3

6.0%

Or
W

35.7
71.0
889.3

4.0%
8.0%
100.0%
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Figure 2. Soil Map of Lake Desire Watershed. Map showing the five mapped soil types in the Lake
Desire Watershed, King County, Washington, produced by USDA-NRCS.
Sediments within Lake Desire are generally loose and high in organic content (Sally Abella pers. comm.,
September 16, 2011), similar to other small lakes in the region.
Land Use Activities in the Watershed and Potential Nonpoint Nutrient Source Locations
The larger Peterson Creek Sub-basin tributaries drain approximately 6.3 mi2, including Lake Desire and
Spring Lake. Over half the area is classified as forested, with another quarter of the land use as lowdensity residential and 9% of the sub-basin classified as wetland (King County, 2003). While this subbasin is among the largest in the Cedar River Basin, it is also one of the least developed (2003). In 1993,
48% of the Lake Desire Watershed was forested, 16% wetland, and 6% grass. Additionally, only 4% of
the wastershed was in high density housing and 25% was in a one house per 20 acre designation (King
County, 1994).
As of 2010 approximately 31% percent of the Lake Desire watershed is in urban development (King
County, 2008). Approximately 50% of the Lake Desire watershed is included within the King County
Urban Growth Boundary; including the area immediately around the lake (Figure 3) (King County 2008).
The watershed has over six miles of paved roadway, plus an unknown amount of paved private driveways
and parking areas. Eighty-seven residences surround Lake Desire, and there is potential for more
development as many private parcels are undeveloped. Residential development in the Watershed over
the past 40 years may have resulted in increase water flow, in the form of runoff into Lake Desire (T.
Sieger, pers. comm., March 29, 2011). There is also anecdotal evidence of increased times of high water
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at the Lake during winter, up to two feet above the summer low level (T. Sieger, pers. comm., March 29,
2011). This water level elevation raise is a concern because old residential septic systems may leak and
contribute nutrients to the lake (King County, 1994; T. Sieger, pers. comm., March 29, 2011).

Figure 3. Lake Desire Watershed Map. Map showing Lake Desire watershed, urban growth area
boundary, boat ramp, inlet, outlet, public and private land.
Peat mining in Wetland 14 occurred up until the late 1980s (King County, 1993, Rigg, 1958). Of the 43
acres the wetland covers, 37 have been “significantly altered” by peat mining (King County, 1993).
Historically the wetland has filtered contaminants from surface water runoff coming from higher up in the
watershed before they entered the lake. The residential subdivision upstream of Wetland 14 has lead to
an increase in runoff into the wetland (King County, 1993).
The north part of the Lake Desire watershed has had a history of coal mining activity. Located on the
west side of Lake Desire in the Woodside area, the “Fire King” coal mine operated from 1935 to 1946
(Shertz, 2004). Coal mining occurred in the northwest part of the watershed at the King Coal Mine from
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the 1950’s through the 1980’s (King County, 1994). In the McGarvey Park area, the New Black
Diamond Mine operated between 1884 and 1939 (King County, 2010).
The original logging in the watershed occurred in the 1930s, just prior to the original land sub-divisions
(T. Sieger, pers. comm., March 29, 2011). Prior to ownership by King County, the McGarvey Park Open
Space was logged in the mid 1960s, and now very few mature conifers remain (King County 2010).
Other than a 75-acre hardwood tree harvest planned for McGarvey Park Open Space, there are no know
present logging operations occurring in the watershed (King County, 1993; 1994; 2010).
Traversing the north-central part of the Lake Desire Watershed is the Bonneville Power Administration’s
(BPA) power line corridor right-of-way (King County 2010). High-voltage transmission lines and towers
run down this 500-foot wide corridor where trees and shrubs are kept cut short. This right-of-way also
contains dirt access road.
Community History
The original parcel subdivision of shoreline around Lake Desire began in 1942 and the first tract/parcel
map was published in 1943 (Lake Desire Summer Homes Tracts, 1943; T. Sieger, pers. comm., March 29,
2011). Originally the parcels at the lake were a site for summer cabins and campsites, allowing for
recreational pastimes such as picnicking and fishing (Shertz, 2004). In the 1960s property owners began
building permanent, year round homes around the lake (2004).
The original logging access road, SE Petrovitsky Rd., was an oiled dirt road until 1971 or 1972 when it
was paved (T. Sieger, pers. comm., March 29, 2011). The majority of the houses around Lake Desire
were built in the 1970s and 1980s with the most recent development occurring in the 1990s in the
southwest part of the Lake Desire watershed west of 172nd Ave SE (Figure 3). It is likely water
withdrawals for residential use do occur at Lake Desire but the extent in not known. Several individuals
have water rights claims on the Lake.
King County owns 11% of the Lake Desire shoreline, and the remaining 89% is divided up among 125
private parcels. About 70% of the shoreline is moderately developed residential and about 30% is
undeveloped (King County, 2008). Private residences, both directly along the shore of the lake and
throughout the watershed, provide a potential source for nutrient input (in the form of septic tank failure
and yard fertilizer runoff) (King County, 1993). The increase in impervious surface from the residences,
roads and other paved areas in the watershed have resulted in increased volumes of runoff entering the
lake (1993).
A 373-acre King County Park (Lake Desire/Spring Lake Park) occupies 800 feet of shoreline in the
southeast part of Lake Desire (Figure 3). The land, originally purchased by a developer in 1964, had been
slated for a development called the “Spring Lake Golf and Country Club” (Shertz, 2004). Eventually
plans fell through and much of the land was purchased by King County in 1990 through the King County
Open Space bond and state funding (2004). The Lake Desire/Spring Lake Park supports passive
recreational uses on a small trail system through forest and near the wetland areas. Features of the park
include regionally valuable habitats like the rare plant communities found on the rocky bald of Echo Mt.
and the large fen with its Sphagnum plant communities adjacent to neighboring Spring Lake (King
County 2003). McGarvey Park Open Space, also a King County property, occupies much of the Lake
Desire watershed just north of the Lake (Figure 3). This open space park covers 400 acres and contains
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5.5 miles of trails, which are open to both hikers and mountain bikers. These two parks make up the
majority of the 862 acres of contiguous parcels owned by King County, much of which is preserved as
open space. In light of the habitat fragmentation that has degraded forest and wetland resources in the
region, these tracts are important as they provide regionally significant wildlife corridors and habitat
(King County, 1993).

Waterbody Characteristics
Lake Desire is a 72 acre lake located in south central King County (T 23 N – R 5 E; Sec. 36-NE ¼)
(Figure 4) (Wolcott, 1973). Lake Desire, also known as Echo Lake, has a depth of 21 feet and an
estimated volume of 933 acre-feet (1973). A tributary of Peterson Creek, flows from Wetland 14 to
Wetland 15 and into Lake Desire (Figure 1b)(1993). A smaller un-named seasonal stream flows into
Lake Desire from the west (Figure 1b). The Peterson Creek tributary 0328B continues as an perennial
outflow stream from the lake into the main stem of Peterson Creek (1 mile downstream of Lake Desire)
(Figure 1b). Lake Desire flushes an estimated 339% of its volume annually. This number was derived by
multiplying the average annual rainfall (3.67 ft) by the watershed area (862 acres), then dividing by the
estimated lake volume (933 acre-feet). This value is an overestimate, as it does not account for water lost
to evaporation from within the watershed.

Figure 4. Lake Desire Bathymetirc Map.
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Beneficial and Recreational Uses
Lake Desire supports a variety of beneficial and recreational uses. While internal combustion engines are
prohibited on the lake (KCC 12.44.330), a wide variety of boaters recreate on Lake Desire using electric,
wind, and human propelled vessels. Nearly all developed lake-front properties have boats at the shore
ready for use, and small docks from which to experience the water. In times of warmer weather,
swimming is a popular activity, mainly from private docks and some private beaches. There is no
swimming allowed at the boat ramp but there is an informal swimming access point in the King County
Park land along the southeast shore. Residents and visitors also use the lake for bird watching and
wildlife viewing. Lake Desire’s one public boat ramp is located in the northwest part of the lake and
managed by Washington Department of Fish and Wildlife (WDFW). Internal combustion engine motors
have not been allowed on the lake since the mid-1980s (T. Sieger, pers. comm., March 29, 2011). The
boat ramp exists largely to facilitate recreational fishing on the lake. Public access to the lake is confined
to the boat ramp and small pier and King County’s Spring Lake/Lake Desire Park on its southeast shore.
The lake is a popular local fishing destination and used by both visitors and lake residents. The busiest
fishing time is in the spring, after the lake has been stocked by Department of Fish and Wildlife.
Lake Desire and watershed support a variety of recreational uses. Many who live within the watershed
and those who come from elsewhere utilize its resources. Hiking, running, mountain biking, and birding
are very popular in the King County Parks and other open space that make up the watershed.

Water Quality
Since 1985, King County residents have participated in a volunteer monitoring program, King County
Lake Stewardship Program, which creates a long-term record of water quality for the region’s small lakes.
Volunteer monitoring began at Lake Desire before 1985 and continued through 2004, when monitoring of
physical and chemical parameters the lake were discontinued due to budget cuts(King County, 2001). The
data record for Lake Desire is largely complete with data missing for only one year, 1993.
The assessment of biological activity, or trophic state, results in the classification of lake water quality
into three general categories: oligotrophic, mesotrophic, and eutrophic. Lakes with low biological activity
are considered oligotrophic, lakes with high biological activity are considered eutrophic. Lakes whose
quality ranges between eutrophic and oligotrophic are considered mesotrophic. One of the most common
measures used to calculate a lake’s water quality classification is the numerical trophic state index (TSI)
developed by Robert Carlson (1977). This index allows comparison of lake water quality by rescaling
water clarity, phosphorous, and chlorophyll a along a trophic continuum based on a scale of 0 to 100
related to algal biovolumes. Lakes may be naturally eutrophic, mesotrophic, or oligotrophic based on the
inherent character and stability of the surrounding watershed. Eutrophication is a process that occurs
naturally in some lakes and may be accelerated in others by human activities.
For Lake Desire, the data collected classify the lake as moderately high in primary productivity (threshold
eutrophic) with fair water quality (King County, 1995). Increased productivity from human impacts was
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verified in the lake management plan (1995). The lake was listed for phosphorus impairment on the EPA
303d list in 1996, but reduced to a category 1 (meets water quality standards) in 2008.
Data from the 16-year record from 1985 to 2000 are summarized in Table 2, taken from King County
Lake Water Quality: A Trend Report on King County Small Lakes (November 2001).
Summary of water quality characteristics








Water clarity (Secchi depth) ranged from 1.6 – 2.4 meters (May-October average)
Total phosphorous ranged from 23 – 40 g/L (May-October average)
Chlorophyll a ranged from 4.8 – 15.0 g/L (May-October average)
TSI Secchi ranged from 48 – 54
TSI Chl a ranged from 48 – 57
TSI TP ranged from 49 – 54
TSI annual average 48 – 56
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Year No. of
Secchi
Samples
(meter)

Chl a*

TP*

(g/L)

(g/L)

TSI*
TSI* TSI* TSI*
Secchi
Chl a TP Average

1985 12

2.3

9.0

25

48

52

51

50

1986 11

2.4

6.0

23

48

48

49

48

1987 11

2.3

7.7

24

48

51

50

50

1988 10

2.1

9.8

26

49

53

51

51

1989 11

2.1

6.0

26

49

48

51

50

1990 12

1.7

9.6

23

53

53

49

52

1991 6

2.2

4.8

31

48

46

54

49

1992 8

1.6

10.7

27

54

54

52

53

1993 ---

---

---

---

---

---

---

---

1994 10

2.3

8.6

31

48

52

53

51

1995 12

1.8

12.3

33

52

55

54

54

1996 12

1.6

14.4

40

53

57

57

56

1997 12

1.6

10.8

31

53

54

54

54

1998 12

2.1

8.2

25

49

51

51

50

1999 13

1.7

14.2

26

53

57

51

54

2000 13

1.8

15.0

24

51

57

50

53

*Chl a=chlorophyll a, TP=total phosphorus, and TSI=Trophic State Index

Table 2. Average Values for Selected Trophic Parameters at Lake Desire.

Fish and Wildlife Communities
Lake Desire and the surrounding terrestrial habitat in the watershed support a variety of fish, birds, and
animals by providing nesting, forage, and cover.
Fish
A detailed 1999 survey of Lake Desire found the resident fish species to include the warmwater fish:
largemouth bass (Micropterus salmoides), bluegill (Lepomis macrochirus), pumpkinseed (Lepomis
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gibbosus), yellow perch (Perca flavescens), and brown bullhead (Ameiurus nebulosus) (Downen &
Muller, 2000). The most abundant salmonid found during that survey was rainbow trout (Oncorhychus
mykiss); also found were cutthroat trout (Oncorhychus clarki) (one fish) and coho salmon (Oncorhychus
kisutch) (three fish) (Downen & Muller, 2000).
Historically Lake Desire had been managed for recreational trout fishing. In 1955 fishermen on Lake
Desire had a catch limit of seven fish per day (Spokesman-Review, 1955). In 1968 and 1972 the lake was
treated with rotenone to remove warm water sport fish to improve trout fishing(Downen & Muller, 2000;
O’Neal et al, 2001). In the mid 1980s five pound trout were caught at Lake Desire (T. Sieger, pers.
comm., March 29, 2011). While coho salmon have been found in the stream leading out of Lake Desire
as close as one mile from the lake, it is not known if the fish regularly make it all the way to the lake
(King County, 2003).
Lake Desire is stocked with approximately 7,000 rainbow trout (8-12 inches long) in mid- to late-March,
and provides a popular fishery until June (Region 4 Customer Service, Washington State Department of
Fish and Wildlife, pers. comm., April 6, 2011). Lake Desire is open all year to recreational fishing but
most of the visits likely occur during the spring, just after stocking occurs. Lake Desire falls under the
General Statewide Regulations for limits and size restrictions set by Washington Department of Fish and
Wildlife (WDFW).
Birds
Birds are attracted to Lake Desire due to the mix of forest, wetland, and open water habitats. The
residents of Lake Desire have generated a list of 48 species of birds seen at the Lake in the past several
years (Table 3). This list includes 7 species of regulatory significance including the great blue heron, bald
eagle, osprey, common goldeneye, hooded merganser, pileated woodpecker, and bufflehead.
Table 3 -Lake Desire Bird List*
American Coot
American crow
American Gold Finch
American Robin
Bald Eagle
Ban tailed pigeon
Barn Swallow
Barred owl
Black Capped Chickadee
Black headed grosbeak
Bufflehead
Canadian Goose
Cedar Waxwing
Common Golden eye
Common Merganser
Cormorant

Dark eyed junco
Downy Woodpecker
Evening grosbeak
Fox sparrow
Flicker
Fly catcher
Golden Kinglet
Great Blue Heron
Great horned owl
Gull
Hairy wood pecker
Hooded Merganser
House wren
House finch
Humming birds
King Fisher

*Table compiled by Lake Desire resident Tammie Cooke, 2011
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Mallard
Osprey
Peregrines Falcon
Pileated woodpecker
Pine Siskin
Purple finch
Red Breasted Nut Hatch
Red tailed hawk
Red winged black bird
Sharp shinned hawk
Snipe
Spotted Towhee
Starling
Stellar Jay
Varied Thrush
Western tanager

Mammals, Reptiles and Amphibians
A variety of mammals, reptiles and amphibians utilize the Lake Desire watershed during various times in
their life cycle. A list compiled by local resident Kathy Shertz demonstrates the range of sightings from
the past several years in the Lake Desire area (Table 4). The wildland-urban interface that exists in the
watershed provides many opportunities for interaction with these animals, some welcome and some
unwelcome by the human residents.

Table 4. Mammals, Reptiles and Amphibians seen in the Lake Desire area
Mammals
bats
beaver
black bear
Black-tailed Deer
Cottontail rabbit
coyote
Douglas squirrel
European grey squirrel

mice
mountain beaver
opossum
raccoon
river otter
shrew
Townsend chipmunk
wood rat
Reptiles and amphibians

bullfrogs
Northwestern garder snake
northwestern salamder
Pacific tree frog

red-legged frog
spotted frog
toads
western pond turtle

Information retrieved from Shertz, Kathy. 2004. Lake Desire, Spring Lake, Lake Youngs History and Information.
Kathy Shertz, 18533 W Lake Desire Dr SE, Renton, WA.

Characterization of Aquatic Plants in Lake Desire
A very diverse population of plant species can be found in the Lake Desire watershed and includes bogassociated plants in the north, forest plants on Echo Mt. and horticultural plants at private residences. The
water body hosts a wide range of plants from emergent species to submersed species. Aquatic vegetation
serves a wide array of ecological functions such as supporting food chains, providing habitat for a variety
of animal species, intercepting sediments at the upland/water interface, removing toxic compounds from
runoff, and providing erosion control/bank stabilization.
The most recent comprehensive aquatic plant survey of Lake Desire occurred on July 24, 1995 as part of
a plant-mapping project on 36 lakes carried out by King County’s Lake Stewardship Program (King
County, 1996). The surveys were conducted by boat using a two-person crew plus a volunteer (or
volunteers) when available. Surveyors used GPS to establish shoreline sections between two fixed points.
Each shoreline section was characterized by community type, species present, percent cover of
community type, and relative species density within a community type. Community types were defined as
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emergent, floating, or submergent (Figure 5). Since that survey Katie Messick and other King County
staff have added to the list as new plants have been discovered, resulting in the current 23-species list
(Table 5). However, the list of grasses, sedges, rushes and other emergent wetland or facultative species
may not be complete.

Figure 5. Aquatic Plants at Lake Desire.
Twenty-three plant species (Table 5) have been identified at Lake Desire, including eight emergent types,
four floating types, and eleven submergent types:




Emergents are plants that are rooted in the sediment at the water’s edge but have stems and
leaves which grow above the water surface.
Floating rooted plants are rooted in the sediment and send leaves to the water’s surface.
Submergent plants are either freely-floating or are rooted in the lake bottom but grow within the
water column.
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Table 5. Aquatic Plants found in Lake Desire 1995-2011*.

Common Name

Scientific Name

Community

Status
(and
noxious
weed
class)

watershield

Brasenia schreberi

Floating

Native

2, 3, 4, 5, 8

coontail

Ceratophyllum demersum

Submersed

Native

1, 2, 5, 6, 7, 9

muskgrass

Chara sp.

Emergent

Native

not specified

spike rush

Eleocharis sp.

Emergent

Native

2, 3, 4, 7, 9

American waterweed

Elodea canadensis

Submersed

Native

1, 2, 4, 5, 6, 7, 8, 9

water moss

Fontinalis sp.

Submersed

Native

not specified

reed sweetgrass

Glyceria maxima

Emergent

yellow-flag iris

Iris pseudacorus

Emergent

purple loosestrife

Lythrum salicaria

Emergent

northern watermilfoil

Myriophyllum sibiricum

Submersed

Eurasian watermilfoil

Myriophyllum spicatum

naiad, slender water-nymph
nitella

Noxious
(Class A)
Noxious
(Class C
nondesignate)
Noxious
(Class B
designate)

Sections Found

9

2, 3, 7, 9
1, 2, 3, 4, 5, 6, 7, 8, 9
not specified

Submersed

Native
Noxious
(Class B
nondesignate)

Najas flexilis

Submersed

Native

5

Nitella sp.

Submersed

Native

1, 5

spatterdock

Nuphar lutea

Floating

1, 2, 3, 4, 5, 7, 8, 9

fragrant waterlily

Nymphaea odorata

Floating

Native
Noxious
(Class C
nondesignate)

ribbon-leaf pondweed

Potamogeton epihydrus

Submersed

Native

not specified

floating-leaved pondweed

Potamogeton natans

Floating

Native

not specified

small pondweed

Potamogeton pusillus

Submersed

Native

1, 2, 3, 4, 6, 7, 8

flat-stem pondweed

Potamogeton zosteriformis

Submersed

Native

4, 5

marsh cinquefoil

Potentilla palustris

Emergent

Native

1, 2, 3, 4, 6, 7, 9

hardhack

Spiraea douglasii

Emergent

Native

1, 3, 4

cattail

Typha latifolia

Emergent

Native

1, 2, 3, 4, 5, 6, 7, 8, 9

1, 2, 3, 6, 7, 8

1, 2, 3, 4, 5, 6, 7, 8, 9

common bladderwort
Utricularia vulgaris
Submersed
Native
not specified
*Plant list based on a July 1995 survey and added to up until summer 2011 by King County Staff.
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Noxious Weeds at Lake Desire
Table 5 includes the 23 aquatic plant species found at Lake Desire within the past 16 years. Included in
this table are the five listed noxious weed species: Eurasian watermilfoil (Myriophullum spicatum), purple
loosestrife (Lythrum salicaria), reed sweetgrass (Glyceria maxima), fragrant water lily (Nymphaea
odorata) and Yellow flag iris (Iris pseudacorus). These first four species will be the focus of the plant
management efforts on Lake Desire. The term “noxious weed” refers to those non-native plants that are
legally defined by Washington State’s Noxious Weed Control Law (RCW 17.10) as “highly destructive,
competitive, or difficult to control once established”. Noxious weeds have usually been introduced
accidentally as a contaminant, or as ornamentals. Non-native plants often do not have natural predators
(i.e. herbivores, pathogens) or strong competitors to control their numbers as they may have had in their
home range. The King County Noxious Weed Board has designated purple loosestrife (Lythrum
salicaria) and reed sweetgrass (Glyceria maxima) as regulated noxious weeds, meaning their control
and/or eradication is required. Eurasian watermilfoil (Myriophullum spicatum), fragrant water lily
(Nymphaea odorata) and Yellow flag iris (Iris pseudacorus) are listed noxious weeds, however their
control is not required by the King County Noxious Weed Board because they are already widespread in
the county.
Surveys for noxious weeds specifically have occurred since the aquatic plant survey done by King County
staff in 1995 (Table 4 and Figure 5). The King County Noxious Weed Control Program has been annually
monitoring the distribution of L. salicaria at Lake Desire since 1996.
Recent surveys and mapping have documented the current location of the noxious weeds at Lake Desire
(Figure 6). During the summer of 2011 Lake Desire was surveyed for L. salicaria, G. maxima, and M.
spicatum. An aquatic survey of L. salicaria was conducted on August 2, 2011 by two King County
Noxious Weed Staff, Ann Stevens and Ben Peterson. The survey was conducted by canoe using a Global
Positioning System (GPS) receiver. Information gathered was then transferred to and compiled in the
Geographic Information System (GIS) program ArcMap 9.3.1.
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Figure 6. Aquatic Noxious Weeds at Lake Desire 2011.
A survey of the location and density of M. spicatum was conducted on August 30, 2011 by Sally Abella,
Lake Ecologist for King County, and Ben Peterson of King County Noxious Weeds. This survey was
conducted by canoe using a Global Positioning System (GPS) receiver as well as hand mapping. Due to
the changeable nature of the M. spicatum population the data from the 2011 survey has been combined
with a survey done by King County staff in the summer of 2010. The location and amount of N. odorata
has been mapped based on summer 2009 high resolution air photos taken of the lake. I. pseudacorus was
not mapped because it is not a target of this management plan and G. maxima was not mapped because
the infestation has been eradicated.
Eurasian watermilfoil
Eurasian watermilfoil (Myriophyllum spicatum) is a submersed aquatic noxious weed that proliferates to
form dense mats of vegetation in the littoral zone of lakes. The plant was first found at Lake Desire in
1979 (King County 1996). It reproduces by fragmentation, and those fragments can “hitch-hike” on boat
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trailers from one lake to another. This noxious weed can degrade the ecological integrity of a water body
in a few growing seasons. Dense stands of milfoil crowd out native aquatic vegetation, which in turn
alters predator-prey relationships among fish and other aquatic animals. M. spicatum can also reduce
dissolved oxygen: first, by inhibiting water circulation in areas where it grows, and second, by oxygen
consumption from bacteria decomposing dead plant material. The decomposition of M. spicatum also
adds nutrients to the water that can contribute to increased algal growth connected with water quality
problems. Further, dense mats of M. spicatum can increase water temperature by absorbing sunlight,
create mosquito breeding areas, and negatively affect recreational activities such as swimming, fishing,
and boating. Finally, M. spicatum presence in a lake has been found to significantly decrease property
values (on average over $50,000 less) on lakefront homes in King County (Tamayo & Olden, 2010).
Purple loosestrife
Purple loosestrife (Lythrum salicaria) is an emergent aquatic noxious weed that degrades native wetland
plant communities. Purple loosestrife can quickly adapt to environmental changes and expand its range to
replace native plants used for ground cover, food, or nesting material. This noxious weed species has
colonized the shoreline of most of the lake, including Wetland 15 (at the north end of the lake) and
threatens to disperse further into the wetland if not controlled. The purple loosestrife infestation
surrounding Lake Desire has been known to be extensive for years (King County 1996). The plant
threatens to lower plant diversity and can also alter hydrologic dynamics through sediment accretion
along the shoreline. This emergent weed fails to provide the same forage and habitat for birds, mammals,
and invertebrates as provided by native plant communities. So far, purple loosestrife has not been
observed one and a half miles downstream at the Peterson Lake Park Natural Area; however, the threat of
infestation remains as long as the infestation at Lake Desire exists. Purple loosestrife produces prolific
seed (up to two million seeds per mature plant) that could easily be transported downstream to pollute this
valuable resource.
Reed sweetgrass
Reed sweetgrass (Glyceria maxima) is a tall aquatic grass that grows along the margins of lakes, rivers,
and streams. Native to Europe and Asia, reed sweetgrass has only been known to occur in a few isolated
locations in Washington, in King and Snohomish Counties. In 2010 a small area of reed sweetgrass was
found at the north shoreline of Lake Desire. Because of this limited distribution and great potential to
cause ecological damage, reed sweetgrass is a Class A Noxious Weed in King County and its eradication
is required by law. Growing to over 6 feet tall and ranging from the shore to water 6 feet deep, reed
sweetgrass can completely dominate a wetland to the exclusion of all other vegetation once established.
This grass is an inferior food and nesting source for waterfowl compared with the species it displaces and
it also changes the macroinvertabrate community structure, which can impact the food chain for fish and
wildlife. Fortunately, G. maxima is fairly easy to kill, and herbicide applications in 2010 and 2011 may
have eradicated it from Lake Desire. However, monitoring must continue to make sure it does not return.
Fragrant water lily
Fragrant water lily (Nymphaea odorata) is also affecting the waterbody, and is quickly expanding its
distribution in the lake. When uncontrolled, this species tends to form dense monospecific stands that can
persist until senescence in the fall. Mats of these floating leaves prevent wind mixing and extensive areas
of low oxygen can develop under the water lily beds in the summer. Dense mats can also increase water
temperature, and the warm, shallow stagnant water among them creates perfect mosquito breeding
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habitat. Water lilies can restrict lakefront access and hinder swimming, boating, and other recreational
activity. They may also limit the distribution of our native water lily (Nuphar polysepala) which occupies
the same niche and provides food and habitat for a variety of animals and fish. The fragrant water lily is
still expanding in patches on Lake Desire, and so its current impacts are somewhat less evident. As soon
as these patches connect, recreational activities such as boating, fishing, and swimming will become more
difficult. Even canoes can have great difficulty moving across dense floating mats of fragrant water lily,
not to mention entanglement with propellers of electric motors.
Yellow flag iris
Yellow flag iris (Iris pseudacorus), native Europe and the Mediterranean region, (Washington State
Noxious Weed Control Board, 2001a) was introduced as a garden ornamental and erosion control. The
yellow flowers are a distinguishing characteristic, but when not flowering it may be confused with cattail
(Typha sp.) or broad-fruited bur-reed (Sparganium eurycarpum). Yellow flag iris is considered an
obligate wetland species (OBL), with a >99% probability of occurring in wetlands as opposed to upland
areas (Reed, 1988). The plants produce large fruit capsules and corky seeds in the late summer. Yellow
flag iris spreads by rhizomes and seeds. Yellow flag iris can spread by rhizome growth to form dense
stands that can exclude even the toughest of our native wetland species, such as Typha latifolia (cattail).
This noxious weed is well established at Lake Desire, growing in locations around the lake. In addition to
threatening to lower plant diversity, yellow flag iris can also alter hydrologic dynamics through sediment
accretion along the shoreline. Yellow flag iris has not yet been observed downstream at the Peterson Lake
Park Natural Area (King County, 1999). This species produces prolific seed that could easily be
transported downstream to invade this valuable resource area.
Because yellow flag iris is so prolific at the lake and so difficult to control, the plant is not a target of this
management plan. However, individual homeowners are encouraged to take up control of yellow flag
iris on their own. See appendix 5 for the Yellow-flag iris Best Management Practices document that
describes the plant in-depth and reviews control techniques.

Noxious weed control history at Lake Desire
While noxious weeds have been an issue at Lake Desire for many years, a coordinated control effort has
been slow to form. While no lake-wide efforts have targeted submersed or floating noxious weeds at
Lake Desire, some individual land owners have targeted plants on their waterfront. Techniques employed
by land owners have included cutting, raking and weedmats, all which can control submersed and floating
plants but not eradicate them. See the Management Alternatives chapter later in this document for more
details on these control methods.
The King County Noxious weed control program (KCNWCP) has been surveying the distribution of
purple loosestrife at the lake since 1996. Annually, King County staff work with Lake Desire residents to
ensure that all purple loosestrife plants are controlled. However due to varying levels of cooperation by
land owners as well as the large extent of the purple loosestrife infestation, the overall extent of the plants
distribution has not diminished.
In addition to working with individual property owners, the KCNWCP has on three occasions released
Galerucella beetles, a species specific biological control agent for purple loosestrife (see the biocontrol
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section later in this document for more details on Galerucella beetles) (Roy Brunskill, KCNWCP, pers.
comm., September 22, 2011). Galerucella beetles were released at the Lake Desire boat launch in July of
2000 and 2001, as well as at King County property on the southeast side of the lake in August 2005.
While the beetles are still present at the lake and can be found on purple loosestrife plants, they have
produced inconsistent control of the plants. This lack of control could be due to patchy nature of the
distribution of purple loosestrife plants at Lake Desire. Control using Galerucella beetles is most
effective in large, dense, contiguous patches of the plant where remaining flower heads/seed heads are
regularly removed.
Control and monitoring of reed sweetgrass at Lake Desire has been handled by the King County Noxious
weed Control Program. The patch reed sweetgrass which is growing in the northwest corner of the lake
has been treated with an aquatic approved version of glyphosate herbicide in the late summer of 2010 and
2011. In 2010 reed sweetgrass was estimated to cover 500 square feet. Following the 2010 herbicide
treatment the area of reed sweetgrass had reduced to 10 square feet by the summer of 2011. The last 10
square feet of the grass was treated with glyphosate herbicide on September 19, 2011. The King County
Noxious Weed Control Program will continue to monitor (and treat with herbicide as necessary) the reed
sweetgrass at the lake.
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Section 6 - Management Alternatives
A wide variety of control methods have been developed to address the general problem of aquatic noxious
weeds. The suitability of control methods for specific plants, such as purple loosestrife or Eurasian
watermilfoil, varies widely. All know control options (aquatic herbicide, manual control methods,
mechanical control methods, environmental manipulation, biological control) have been considered and
evaluated for each noxious weed species as it relates to the conditions at Lake Desire (table 6). This
matrix separates potential control methods into those that warrant further investigation (either for wholelake treatment or for small-scale temporary control) and those methods that are not applicable in Lake
Desire.

A detailed description of all known control methods, advantages, disadvantages, costs, and suitability at
Lake Desire can be found in Appendix 2 –Control Methods Options. From this document table 6 was
created. The discussion below describes control methods that warrant further consideration, both at the
large scale (whole lake treatment) or small scale (private property waterfront).
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Manual and Environmental Manipulation
Control Methods

Hand
pulling

diver hand
pulling

Mechanical Control Methods

yes

not relevant

no

not relevant

not relevant

bottom
barriers

area of infestation
too large

can suppress growth
in some situations, but
will not eradicate.

water level
drawdown

not possible

Rotovation

Diver
dredging

Sediment
dredge
Sediment
agitation
(weed
rollers)

yes
can't be done
around docks, logs
and other in-water
obstructions
Difficult around
docks, logs and
other in-water
obstructions

not relevant
when cut at the base
at flower-drop, will
control the plant for
the year. Will not
eradicate. Can be part
of an IPM solution

not relevant

not relevant

no

not practical, causes
fragmentation
not practical for initial
control, but can be an
important part of followup control in an IPM
solution

no

not practical, causes
fragmentation

no

no*

no*

not practical for a
large area, can be
useful for individuals

no*

not practical for a large
area, can be useful for
individuals

no

not relevant

no

not relevant

no

no*

will not control, may
spread infestation

no*

no

effective for short term
control of large
infestations. Will spread
smaller infestations.

no

no

will cause extensive
fragmentation and spread
infestation

no

no

uses a suction dredge to
remove plants from soil.
Expensive. Can cause
fragmentation and spread
of infestation

no

no

effective for short
term control of small
areas, must be done
frequently. Will not
eradicate
effective for short
term control of large
infestations.
Expensive. Must be
done frequently.

no

will fragment
rhizomes and may
spread infestation

YES*

not relevant

no

yes

not relevant

no

not relevant
already on site. Not
effectively reducing
population. Must be
combined with
manual control of
seeds.

no

not relevant

no

will not control, may
spread infestation
Useful around
individual docks, but not
relevant for larger
infestation control
Grass carp will eat
Eurasian watermilfoil
but only after they eat
most of the other plants
in the lake. Inefficient
and environmentally
costly.

YES

not relevant

no

not relevant

yes

YES

not relevant

can be effective.
Causes severe shortterm water quality
disturbance. Requires
extensive permits.
Very expensive
Useful around
individual docks, but
not relevant for larger
infestation control

Galerucella
beetles for
purple
loosestrife

no*

no

not relevant

grass carp

further
consideration?

effectiveness for
Eurasian
watermilfoil

further
consideration?
no*

yes
Difficult around
in-water
obstructions,
causes water
quality issues and
fish habitat
degradation

Not suitable for
Lake Desire
because the lake
has an outlet
through which the
fish could escape.

no

not relevant
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effectiveness for
fragrant water
lily

YES*

yes

Harvesting

further
consideration?

effectiveness for
purple
loosestrife

yes

effective in some
situations, can be part
of an IPM solution

not practical for a
large area, can be
useful for individuals
to maintain open
water in small areas

raking

Cutting

Biological Control Methods

compatible with
Lake Desire
water body
characteristics

Specific method

broad control
method category

Table 6. Summary of Management Alternatives –page 1.

no

no*

no

no*

no

no

* starred methods can be employed by individual property owners for small-scale temporary control

Chemical Control

Biological Control Methods

Other
biocontrol
agents for
purple
loosestrife:
seed and
root
feeding
weevils

yes

Not as easy to come by
as Galerucella beetles.
Not currently on site.
Would take several
years for populations to
build up to controlling
levels. Would have to
be combined with
manual control of seeds

YES

not relevant

no

milfoil
weevils

Not suitable for
Lake Desire due to
presence of weevil
predators (sunfish)
in the lake.

not relevant

no

not relevant

no

Diaquat

not suitable
because it does not
kill plant roots

not relevant

no

not relevant

no

Endothall

not suitable
because it does not
kill plant roots

not relevant

no

not relevant

no

Fluridone

not suitable
because it requires
whole-late
treatment

no

not relevant

no

no

Aquatic formulations
can be very effective
when applied by a
skilled contractor. Can
result in dead, floating
root mats that may
need to be dealt with.

usable at Lake
Desire but other
herbicides are
more cost effective
and work just as
well

not relevant
not desirable for purple
loosestrife control; it is
non-selective and
monocots (cattails,
grasses, and sedges)
may be un-intentionally
damaged in during
spraying
not desirable for purple
loosestrife control; it is
non-selective and
monocots (cattails,
grasses, and sedges)
may be un-intentionally
damaged in during
spraying

no

not relevant

no

aquatic
formulations are
compatible for use

Very effective, if
properly applied.
Selective: won't harm
monocots (cattails,
grasses, and sedges)

YES

not relevant

no

Glyphosate

Imasapyr

Triclopyr

Very effective, if
Some are
correct chemical is
2,4-D
compatible
not relevant
no
properly applied
YES
* starred methods can be employed by individual property owners for small-scale temporary control
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further
consideration?

effectiveness for
Eurasian watermilfoil

further
consideration?

effectiveness for
fragrant water lily

further
consideration?

effectiveness for
purple loosestrife

compatible with Lake
Desire water body
characteristics

Specific method

broad control method
category

Table 6. Summary of Management Alternatives –page 2.

not relevant
may be effective if a
reproducing population
can be established.
This requires proper
shoreline habitat and a
lack of predators
will kill plants but roots
remain intact, able to
re-re sprout. Does not
eradicate the plant.
will kill plants but roots
remain intact, able to
re-re sprout. Does not
eradicate the plant.
will control milfoil
down to the roots
however it controls
large areas at a time
and is not suitable for
the spot treatment
needed for the plants at
Lake Desire

no

not relevant

no

not relevant
The Triclopyr TEA
formulation can be very
effective if properly
applied and
concentrations are
maintained for the
required time period.

no

Very effective, if
correct chemical is
properly applied

no

no

no

no

YES

YES

A word about Integrated Pest Management
The preferred approach for weed control is Integrated Pest Management (IPM). IPM involves selecting
from a range of possible control methods to match the management requirements of each specific site.
The goal is to maximize effective control and to minimize negative environmental, economic and social
impacts. IPM uses a multifaceted and adaptive approach. Control methods are selected that reflect the
available time, funding, and labor of the participants, the land use goals, and the values of the community
and landowners. Management of noxious weed problems will require dedication over a number of years,
and should allow for flexibility in method as appropriate.

Reed sweetgrass (Glyceria maxima)
The tall aquatic grass reed sweetgrass has infested a small area of shoreline in the northwest corner of the
lake. Reed sweetgrass responds well to glyphosate herbicide (see Appendix 4 for herbicide label). The
patch at Lake Desire has been treated with an aquatic approved version of glyphosate herbicide in the late
summer of 2010 and 2011. In 2010 reed sweetgrass was estimated to cover 500 square feet. Following
the 2010 herbicide treatment the area of reed sweetgrass had reduced to 10 square feet by the summer of
2011. The last 10 square feet of the grass was treated with glyphosate herbicide on September 19, 2011.
The King County Noxious Weed Control Program (KCNWCP) will continue to monitor, and treat with
herbicide as necessary, the reed sweetgrass at the lake. Reed sweetgrass is well on its way to eradication
at Lake Desire, therefore no further discussion of control methods is needed.

Purple loosestrife (Lythrum salicaria)
For more information on the following purple loosestrife control methods reference Appendix 2 -Control
Method Options and Appendix 5 – Purple Loosestrife Best Management Practices document.

Hand Pulling (only suitable for small areas or used in combination with other methods)
Hand pulling or digging of purple loosestrife plants is possible in areas where plants are growing out of
soft substrate and the root mass of the plants are reachable. The entire root mass must be removed,
bagged, and disposed of. Plants that are growing in rock or riprap, in amongst large downed wood, or
amongst woody vegetation may not be able to be completely removed using this method. Additionally,
while hand pulling may be feasible in the small scale, using hand pulling and digging on the lake-wide
scale would be prohibitively expensive. Using hand pulling and digging methods to control purple
loosestrife may work at Lake Desire only if it is part of an IPM solution that incorporates several control
tactics such as bio control, long-term persistent cutting, weed mats and selective herbicide use.
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Bottom Barriers/Weed Mats (only suitable for small areas)
The use of thick cardboard or plastic, staked down, and covered by six inches of mulch to cover closely
cut purple loosestrife plants can prevent seed spread but will not eradicate the plant. Weed mats are only
an option where the terrain is flat soil and not interrupted by logs, other vegetation, or rock. Weed mats
also need to be checked often because they can become damaged and will need to be repaired or reinstalled. Using weed mats to control purple loosestrife may work at Lake Desire only if it is part of an
IPM solution that incorporates several control tactics such as hand pulling, bio control, long-term
persistent cutting, and selective herbicide use.

Cutting (used in combination with other methods)
Cutting plants at the base when in flower may prevent seeding, but cut plants may continue to produce
flowers. Sites should be consistently and regularly monitored until frost to cut and remove any subsequent
flowers. Cutting will not kill the plants, and they will need to be controlled every year. Care must also be
taken to properly dispose of root and stem fragments to prevent the growing of new plants. Cut plant
parts must not be left on site, because root and stem fragments can take root and form new plants. Using
cutting to control purple loosestrife may work at Lake Desire only if it is part of an IPM solution that
incorporates several control tactics such as hand pulling, bio control, weed mats, and selective herbicide
use.

Biological Control (used in combination with other methods)
Purple loosestrife population density and the number of flowering plants can be reduced, but there will
always be some plants remaining when using biological control agents. Releases should be made only at
sites where loosestrife infestations are large and immediate eradication of the weed is not the primary
objective. Biological control can take up to six years to have a significant impact on the infestation.

Galerucella beetles have been released at Lake Desire several times in the past (see Chapter 5 Watershed
and Waterbody Characteristics: Noxious Weeds at Lake Desire). Galerucella beetles are already on site
but have not been able to effectively reduce the purple loosestrife infestation. The use of Galerucella
beetles needs to be combined with the removal and bagging of plant flowers.

Other biocontrol methods that target purple loosestrife, such as use of seed feeding weevils and root
feeding weevils, are more difficult to obtain than Galerucella beetles. They have not yet been tried at
Lake Desire. If released they would take several years to build up populations to levels that would result
in a significant impact on the population. The use of seed feeding weevils and root feeding weevils for
purple loosestrife control needs to be combined with the removal and bagging of plant flowers. By its
nature, biocontrol methods will at best result in reduced infestation of the target plant but not result in
eradication.
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Chemical Control
For large infestations of purple loosestrife, herbicide use may be necessary for effective control. The
application of herbicide to the emergent purple loosestrife is best conducted by manual spot applications.
Control of purple loosestrife is most effectively achieved using a selective herbicide such as an aquatic
approved version of triclopyr or 2,4-D (see Appendix 4 for herbicide label). Triclopyr-TEA in particular
has been very effective in killing purple loosestrife plants and has the lowest human and ecological side
effects. Selective herbicides also have the advantage of not harming monocot plants (cattails, grasses,
sedges, etc). These aquatic herbicides must be used with a Washington State Department of Ecology
approved aquatic surfactant.

An experienced and licensed aquatic herbicide applicator can selectively target individual emergent weed
species and limit collateral damage to other species to a minimum. This is especially true when
infestations are small so that large areas with a diverse plant distribution don’t have to be treated. Since
the emergent noxious weed infestations at Lake Desire are still confined largely to the shoreline, it should
be relatively simple for the applicator to avoid significant collateral damage and preserve the native plant
community.

Treatment of purple loosestrife will likely have to occur twice during the growing season in order to
ensure that no plants were missed as the vegetative part of the plants can be hard to spot among other
vegetation. In sensitive areas or areas prone to erosion, careful spot-spraying will create fewer
disturbances than manual or mechanical control. For several years following treatment, areas should be
monitored for new plants germinating from the seed bank. In some cases several years of treatment may
be necessary.

Fragrant water lily (Nymphaea odorata)
For more information on the following fragrant water lily control methods reference Appendix 2 -Control
Method Options and Appendix 5 – Fragrant Water Lily Best Management Practices document.

Hand Pulling and cutting (only suitable for small areas)
Hand pulling and cutting can be used to temporarily control fragrant water lily in a small area, such as
around a dock, if repeated on a regular basis. Hand pulling will likely not eradicate the plant from a water
body and is impractical for large infestations. While cuttings won’t increase the spread of fragrant water
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lily, all pulled or cut plants and plant parts must be removed from the water, and an HPA pamphlet permit
required. Several years of monitoring are needed for signs of plants growing from root fragments and
from the seed bank. Fragrant water lily can be composted on dry land or placed in yard waste bins.

Bottom Barriers (only suitable for small areas)
An opaque bottom barrier can be used to suppress water lily growth in small, areas such as boat launch or
around a swimming area. Barriers need to be regularly cleaned and maintained because plants will root in
the sediment that accumulates on top of them. Bottom barriers are not practical for large-scale
infestations such as the whole of Lake Desire.

Sediment Agitation (Weed Rolling) (only suitable for small areas)
Weed rolling is a suitable way to temporarily control, not eradicate, water lily in a small discrete area
such as at the end of a dock but is not suitable for any larger area. Weed rolling involves the use of a
commercially available, low voltage power unit that drives an up-to-30-foot long roller set on the lake
bottom through an adjustable arc of up to 270 degrees. A reversing action built into the drive
automatically brings the roller back to complete the cycle. Fins on the rollers detach some plants from the
soil, while the rollers force other plants flat, gradually inhibiting growth. Detached plants should be
removed from the water with a rake or gathered by hand. Once plants are cleared from the area, the
device can be used as little as once per week or less to keep plants from re-colonizing the area. Weed
rolling is not applicable to lake wide infestation.

Chemical Control
Chemical methods used to control fragrant water lily can be very effective and are appropriate for wholelake treatments. The most effective herbicide and environmentally low toxic herbicide suitable is an
aquatic version of glyphosate (see Appendix 4 for herbicide label). This aquatic herbicide must be used
with a Washington State Department of Ecology approved aquatic surfactant. Glyphosate is applied
directly to the floating leaves through precise foliar spraying by an approved aquatic herbicide contractor.
Foliar application of the herbicide reduces the chance that the herbicide will come in contact with and
affect non-target plants. Glyphosate also has the advantage of working through translocation whereby the
chemical gets moved through the plant and kills the plant to the roots.

Spraying of plants will need to occur twice during the growing season to ensure that no plants were
missed. It is expected that herbicide treatment will occur over a two year period. The control
effectiveness of fragrant water lily is easy to measure through visual surveys due to the floating leaves.
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A drawback of using herbicide to control water lily is the potential for “uplifting” of mats of decomposing
water lily roots that can form floating islands in the lake after the plants have died. Most of the water
lilies at Lake Desire are in small, discrete circular patches as opposed to large monospecific stands. These
smaller areas may not generate floating sediment mats because of their size, but there are several places in
Lake Desire with a larger area covered with fragrant water lily. Note that natural decay of fragrant water
lily patches can also often create these floating mats. Removal of these mats from the lake is possible
using manual or mechanical means (generally involving towing the mats to a take-out point and cutting
them up with hand tools or larger machinery). At minimum, a Hydraulic Project Approval (HPA) permit
from the Washington Department of Fish and Wildlife will be required to remove the mats. Other permits
may also be required.

Eurasian watermilfoil (Myriophyllum spicatum)
For more information on the following Eurasian watermilfoil control methods reference Appendix 2 Control Method Options and Appendix 5 – Eurasian Watermilfoil Best Management Practices document.

Hand Pulling and cutting (only suitable for small areas)
Hand pulling can be used to temporarily control Eurasian watermilfoil in a small area if repeated on a
regular basis. Hand pulling will likely not eradicate the plant from a water body and is impractical for
large infestations. All pulled plant parts must be removed from the water, and an HPA pamphlet permit
required. Several years of monitoring are needed for signs of plants growing from root fragments and
from the seed bank. Milfoil can be composted on dry land or placed in yard waste bins. Cutting of
milfoil is not recommended as it will likely increase the infestation through fragmentation.

Diver Hand Pulling (suitable for small areas or follow-up control)
Diver hand pulling involves the use of divers to carefully pull and bag entire milfoil plants. Divers are
able to target just milfoil plants and carefully search the area for missed plants. This method, while likely
too expensive for whole lake initial control of milfoil, can be used in smaller areas. Diver hand pulling is
also an excellent follow-up to chemical control as a way to get missed plants after a year or two of
treatment.

Bottom Barriers (only suitable for small areas)
An opaque bottom barrier can be used to suppress milfoil growth in small, discrete areas like at a boat
launch or around a swimming area. Barriers need to be regularly cleaned because plants will root in the
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sediment that accumulates on top of them. Bottom barriers are not practical for large-scale infestations
such as the whole of Lake Desire.

Sediment Agitation (Weed Rolling) (only suitable for small areas)
Weed rolling is a suitable way to temporarily control, not eradicate, milfoil in a small discrete areas such
as a dock end but is not suitable for any larger area. Weed rolling involves the use of a commercially
available, low voltage power unit that drives an up-to-30-foot long roller set on the lake bottom through
an adjustable arc of up to 270 degrees. A reversing action built into the drive automatically brings the
roller back to complete the cycle. Fins on the rollers detach some plants from the soil, while the rollers
force other plants flat, gradually inhibiting growth. Detached plants should be removed from the water
with a rake or gathered by hand. Once plants are cleared from the area, the device can be used as little as
once per week or less to keep plants from re-colonizing the area. Weed rolling is not applicable to lake
wide infestation.

Chemical Control
The use of a formulation of 2,4-D DMA or triclopyr-TEA can provide excellent initial control of the
Eurasian watermilfoil (see Appendix 4 for herbicide label). Use of these herbicides, while applied to the
water column, can be applied in the specific areas where the milfoil plants are growing, thus targeting
only those plants and leaving the surrounding native submerged plants largely undisturbed. An
expensive and riskier (to non-target plants) lake-wide treatment with fluridone for control of Eurasian
watermilfoil is un-necessary because of the scattered nature of the infestation.

The loose sediments in Lake Desire are high in organic content and are flocculent around much of the
lake’s littoral zone. There is some concern that the granular formulations of 2,4-D BEE may settle by
gravity into these sediments, which could inhibit the release of the 2,4-D to the water column. If this was
the case, the predicted level of control of Eurasian watermilfoil would not be achieved because the
concentrations released to the water column may not be high enough to kill the plants. Determination of
which form of the herbicides is used (liquid, pellet, or granular) will be most effective at Lake Desire can
be made on the recommendation of experienced and licensed aquatic herbicide applicators.

Triclopyr-TEA use for submerged plant situations requires careful monitoring of herbicide concentration
levels over an extended time period to make sure that the concentration is high enough to kill the targeted
plants but not so high as to cause adverse side effects. Two treatments may be required to keep the
herbicide concentration at the appropriate level for the desired time period.
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Regardless of what chemical is used, it is expected that herbicide treatment will occur over a two year
period. The control effectiveness of Eurasian watermilfoil requires careful surveying and will need to be
done following each herbicide treatment.
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Section 7 – Integrated Treatment Plan
Lake Desire and its associated shoreline contain four listed noxious weed species whose presence has
diminished the quality of Lake Desire as an ecological and human resource. The goal of the treatment
plan is to halt and reverse the degradation caused by the targeted plants. The three wide spread target
species, Eurasian watermilfoil (Myriophyllum spicatum), fragrant water lily (Nymphaea odorata) and
purple loosestrife (Lythrum salicaria), each require different treatment and monitoring techniques. Reed
sweetgrass (Glyceria maxima) is well on its way to eradication at Lake Desire, therefore no further
discussion of control methods is needed (see: SECTION 6 - MANAGEMENT ALTERNATIVES).
Although all these four species at Lake Desire are highly aggressive and are difficult to control and
eradicate, the goal of eradication is reasonable for all of them and may be achieved within the 6-year
timeframe of the project. All methods suggested combine to form an Integrated Pest Management
(IPM)strategy that is a balance between target weed eradication and environmental protection.

Permits
Most aquatic weed control activities require permits. Many manual and mechanical control methods are
covered under the “Aquatic Plants and Fish” pamphlet, a Hydraulic Project Approval (HPA) from the
Washington Department of Fish and Wildlife that is free of charge and expedites the removal aquatic of
noxious weeds. This HPA pamphlet permit applies only to use by individual land owners, not the whole
lake, and only applies to aquatic noxious weeds, not “beneficial plants” or native plants that may be seen
as weeds. A National Pollutant Discharge Elimination System (NPDES) permit must be obtained before
aquatic herbicides can be applied to natural water bodies in Washington State (including Lake Desire).
The Washington Department of Agriculture holds an NPDES permit for the management of noxious
weeds growing in wet areas such as lake shores, freshwater wetlands, river banks, and estuaries. Licensed
applicators can obtain coverage under this permit free of charge. For herbicide treatment of in-lake plants
(floating or submersed weeds) the project will need an Aquatic Plant and Algae Management NPDES
permit from the Washington Department of Ecology. This permit must be held by the herbicide
applicator or the legal entity hiring the applicator, it must be applied for at least sixty days before the
herbicide application, and a permit fee applies. In 2011 the permit fee was $415.
The schedule laid out below is tentative and will be reassessed each year depending on the density and
distribution of milfoil plants found during surveys. Large or dense milfoil beds will generally be treated
using herbicide, but when surveys indicate sparse milfoil coverage, diver pulling will be employed.

purple loosestrife (Lythrum salicaria)
Initial control (year 1)
A pre-treatment survey of purple loosestrife will occur in late July or early August. The survey will be
conducted by King County staff from a small boat and all plants will be mapped.
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Initial control of purple loosestrife will be accomplished using a selective aquatic herbicide formulation of
triclopyr (e.g.: Renovate3 ™) (see Appendix 4 for herbicide label). The herbicide will be applied by a
licensed aquatic herbicide contractor using boat mounted spot spraying equipment or a backpack sprayer.
Treatment of purple loosestrife plants will occur in mid August, once most of the plants have flowered. A
contractor will be able to accurately spot spray purple loosestrife plants on shore, avoiding non-target
plants.
In early September the entire lake shore will be surveyed again for purple loosestrife to determine the
thoroughness of the herbicide treatment.
As necessary, a second spot treatment of purple loosestrife using herbicide will be scheduled for mid
September. Additionally, hand removal of any remaining purple loosestrife flowers or seed heads will be
conducted by Lake Desire community volunteers or individual property owners by mid September.

Follow-up control (year 2- 4)
Purple loosestrife control in years two, three, and four will use a combination of herbicide treatment and
hand pulling follow-up. Pre-treatment surveys of purple loosestrife will occur in late July or early
August. The survey will be conducted by King County staff from a small boat and all plants will be
mapped.
Spot herbicide treatment of persisting purple loosestrife plants will be conducted by a contractor in midAugust. In early September the entire lake shore will be surveyed again for purple loosestrife to
determine the thoroughness of the herbicide treatment.
Based on the September survey and mapping, hand removal of any remaining purple loosestrife flowers
or seed heads will be conducted by Lake Desire community volunteers or individual property owners by
mid September.

Follow-up control (year 5 and 6)
Purple loosestrife will continue to be surveyed and mapped in early August and early September by King
County staff. Based on the September survey and mapping, hand removal of any remaining purple
loosestrife flowers or seed heads will be conducted by Lake Desire community volunteers or individual
property owners by mid September.
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fragrant water lily (Nymphaea odorata)
Initial control (year 1)
Pre-treatment survey of fragrant water lily is not necessary because the distribution of the plants has been
consistent from year to year, and the expected distribution can be based on the past year’s summer air
photo.
Initial control of fragrant water lily will be accomplished using a broad-spectrum aquatic herbicide
formulation of glyphosate (see Appendix 4 for herbicide label). Suitable formulations include, but are
not limited to: Rodeo®, AquaMaster®, and AquaPro®. The herbicide will be applied by a licensed
aquatic herbicide contractor, on a calm, dry day to ensure good herbicide contact with the plants.
Treatment of water lily will occur in June once the water lily plants have fully surfaced for the year but
before treatment of milfoil occurs. Once the water lily has been cleared the milfoil plants will be easier to
survey and treat.
As necessary, a second spot treatment of water lily will be scheduled for August. A final survey of
remaining water lily plants will be conducted during the late summer watermilfoil survey and mapping in
early September.

Follow-up control (years 2-6)
Year two and three water lily treatment will consist of spot herbicide treatments in August if needed. A
final survey of remaining water lily plants will be conducted during the late summer watermilfoil survey
and mapping in early September. It is unlikely that annual herbicide treatment will be necessary after
year three, but one more year of spot treatment may be necessary to complete eradication before the end
of the project. After several years of herbicide the populations of lily become smaller and cutting may
become viable option for the few stubborn patches that remain.

Floating mud mats
When water lilies die, often their root masses will swell with gas and rise to the surface, bringing up all
the muck from the bottom of the lake around them. This is a natural process and will occur at the end of
the life cycle of a water lily patch whether it died naturally or was controlled using herbicide.
Occasionally these mats will sink again on their own, but just as often they will persist and become
floating islands of vegetation. Many lake communities choose to leave them in place, but they can also be
removed mechanically if desired. This plan provides for the removal of any mud mats that may form
during the second and fifth years. If they do form as a result of the water lily control, the community can
assess their effect on the lake and decide at that point whether to remove them or leave them in place.
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Monitoring
The NPDES permit requires monitoring of herbicide levels in the lake after treatment. Independent
samples will be collected at the time of the application and again five days post treatment.
A baseline sample will also be taken before the application, since Water Quality experts at Ecology report
heightened levels of herbicides in the lake surface water due to runoff after heavy storm events. One
sample is taken from within the treatment area, and one from outside. All samples will be sent to an
independent, Ecology-accredited laboratory for the analysis. Samples will continue to be collected and
sent for laboratory analysis until the herbicide levels drop below a pre-determined threshold. This
procedure will be performed each year an application of herbicide for water lily control is conducted.
Surveys after the initial application are essential to determining the success of the effort, and will be used
to determine what measures need to be implemented to complete the water lily control for Year 1 (and
subsequent years).

Eurasian watermilfoil (Myriophyllum spicatum)
Initial control (year 1)
Pre-treatment survey of Eurasian watermilfoil will occur in early to mid-July. The survey will be
conducted by King County staff from a small boat using a view tube to survey submerged plants. Plant
locations will be recorded using a combination of GPS and sketched marks on detailed aerial photos and
later transferred to a GIS file).
Initial control of Eurasian watermilfoil will be accomplished using a selective aquatic herbicide
formulation of 2,4-D DMA and/or triclopyr-TEA (see Appendix 4 for herbicide label). Suitable
formulations include, but are not limited to: Renovate® OTF (granular triclopyr-TEA), Navigate®
(granular 2,4-D) or Renovate ® MAX G (granular triclopyr-TEA + 2,4-D). The herbicide will be applied
by a licensed aquatic herbicide applicator at the label-recommended rate.
Initial treatment will occur in mid-July, after the initial treatment of water lily has taken effect and milfoil
plants have become visible in the water. Locations to be treated will be based on survey maps, GPS
coordinates, and new visual observations of plants seen as the treatment occurs. A record of which areas
were treated and amount of herbicide applied will be kept for 7 years, in addition to all other required
herbicide application records. A record of herbicide application will also be entered into the Secure
Access database through the State of Washington as part of the NPDES permit.
First year follow-up spot treatment will occur in mid-August to early September to control any plants that
were missed during the July treatment. The second treatment will occur before milfoil plants are
expected to fragment, usually early September.
In September the entire lake will be surveyed for milfoil again to determine the thoroughness of the two
rounds of herbicide treatment. The survey will be conducted by King County staff from a small boat
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using a view tube to see submerged plants. Any plants found will be mapped. If necessary, plants may
be pulled by a dive team or residents from their properties.

Follow-up control (years 2-6)
Each year following the initial treatment will begin with a boat survey of milfoil in early to mid-July. If
conditions warrant, one to two rounds of herbicide spot treatment will be scheduled for mid-July and mid
to late August. If the milfoil population is small and/or sparse enough so that it can be pulled by divers in
one day, contracted divers will hand-pull and carefully bag all milfoil found. A follow-up survey will be
done in September regardless of the control method(s) used.

Monitoring
The NPDES permit requires monitoring of herbicide levels in the lake after treatment. Samples will be
collected at the time of the application and again five days post treatment. A baseline sample will also be
taken before the application, since water quality experts at Ecology report heightened levels of herbicides
in the lake surface water due to runoff after heavy storm events. One sample is taken from within the
treatment area, and one from outside. These samples will be sent to an independent, Ecology-accredited
laboratory for analysis. Sampling and analysis will continue until the herbicide levels drop below a predetermined threshold. This procedure will be performed each year an application of herbicide for milfoil
is conducted.
Surveys after the initial application are essential to determining the success of the effort, and will be used
to determine what measures need to be implemented to complete the milfoil control each year.
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Plan Elements, Costs, and Funding
Implementation of the Lake Desire IAVMP is scheduled to span six years, at a total estimated cost of
$100,248. Table 7 outlines the tasks and estimated costs of implementation on an annual basis. The
budget is broken into two three-year segments. This partitioning will allow for more definitive budget
strategizing in the short term and adaptive management in the later years of the project. The majority of
the costs accrue in the first three years, the period of most aggressive treatment. As the project
progresses, more funds are dedicated at detecting and controlling reintroduction of aquatic noxious weed
species.

Costs of the Plan
Planning Costs
Many of the planning costs have already been incurred through the creation of this IAVMP.
Approximately 75% of the cost of researching, planning for and writing this management plan came in
the form of a grant from the Washington State Department of Ecology’s Aquatic Weeds Management
Fund. The remaining costs came in form of salary match from King County Water and Land Resources
Division staff. Additionally several Lake Desire residents contributed their time publicizing the IAVMP
process, collecting signatures of support, and reviewing the written document. Total planning costs are
estimated at around $20,000.00.

Capital Costs
There are no capital costs associated with this IAVMP. It is not anticipated that any equipment will
needed to be purchased.

Operational and Maintenance Costs
The majority of expenses associated with implementation of the Lake Desire IAVMP are operational and
maintenance costs. These costs include hiring of herbicide contractors, mapping and surveying, followup weed removal, community outreach, and project administration & management (Table 7).
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Table 7 -Lake Desire IAVMP Budget.
Task
Herbicide ApplicationEurasian watermilfoil

Year 1
$2,000

Noxious Weed Control

Diver and snorkel hand
pulling of milfoil

Herbicide Application fragrant water lily

Year 2
$1,200
$5,000

$3,000

Water lily mat cleanup

$5,300

$2,400

aquatic herbicide related
water quality testing

$1,200

$1,300

Purple Loosestrife
follow-up

$1,350

$1,350

Contractor management

$2,300

Weed surveys
Education and Outreach
(volunteers)

$3,200

Year 5

$1,400

$10,300

$2,400
$3,100

Year 4

$3,200

$4,300

$6,000

Education &
Outreach

Year 13 total

$1,300

Herbicide Application purple loosestrife

Education and Outreach
(King County staff)

Year 3

Year 6
$1,600

Year 46 total

Total (for
6 years)
$6,200

$6,000

$16,300

= King
County staff

$1,500

$5,800

= Lake
Desire
community
volunteers

$2,400

$4,800

$3,500

$15,800

$1,200

$2,200

$4,700

$1,350

$4,050

$8,100

$1,600

$3,550

$9,400

$6,000

$1,500
$2,400

$12,300

$3,500

$2,500

$1,000

$1,350

$4,050

$1,350

$1,950

$1,600

$5,850

$1,950

$1,488

$1,488

$1,488

$4,464

$1,488

$1,488

$1,488

$4,464

$8,928

$900

$900

$900

$2,700

$900

$900

$900

$2,700

$5,400

$1,060

$1,060

$1,060

$3,180

$1,060

$1,060

$1,060

$3,180

$6,360

$1,760

$1,410

$1,410

$4,580

$1,060

$1,060

$1,760

$3,880

$8,460

$21,058

$22,458

$16,308

$59,824

$15,208

$14,258

$10,958

$40,424

$100,248

$40,424

$100,248

$1,350

= hired
contractor

$3,000

Project Administration and Report Writing
sub totals

Year 1-3 total

$59,824

Year 4-6 total
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Project Total

Sources of Funding
Funding for implementation of the Lake Desire IAVMP will come from a combination of sources that
will change as the project progresses. Potential sources of funding such as grants, formation of a Lake
Managment District, and self funding were all considered by the Steering Committee. Focusing on grant
funding was chosen by the Committee. This funding option depends on a blend of contributed funds,
matching cash funds, and matching in-kind volunteer hours.
Grants
The program has applied for a grant from Washington State Department of Ecology’s Aquatic Weeds
Management Fund (AWMF). If received, this funding, along with the required match, should be enough
to fund the first three years of the Plan. This IAVMP has been developed to be consistent with all
AWMF guidelines and requirements. Given the lake-wide extent of the infestations, potential for
infestation of neighboring habitat (wetlands, Spring Lake, Peterson Creek, and the Cedar River), and the
support of the Lake Desire community (Appendix 1), it is expected that AWMF grant will be awarded. In
signing onto the Community Letter of Support, 130 Lake Desire residents have pledged a combined total
of over 800 volunteer hours annually towards the weed control effort at the lake (Appendix 1).
Matching Funds
Awarding of the Ecology’s AWMF grant requires matching funds. Requiring matching funds distributes
the responsibility of funding between the state agency (Ecology) and the local stakeholders (Lake Desire
residences and the King County Noxious Weed Control Program) (Tables 8a, 8b, 8c). Both cash match
and in-kind match are proposed to be used to fulfill this requirement. Cash matching funds are proposed
to come from staff hours of King County Noxious Weed Control Program employees. King County staff
hours value include the total hourly cost of that employee’s time. These total costs include: hourly rate,
benefits, paid time off, and overhead. The weighted average cost of King County employee’s staff time
was calculated based on amount of time employees of particular pay levels were expected to work on the
project. This weighted average cost came out to be $44/hour. In-kind matching funds are proposed to
come from volunteer labor and supplies provided by Lake Desire residents. Volunteer hours are
estimated at a rate of $15/hour.
Long Term Sustainability
The long term sustainability of this project is dependent on the commitment of Lake Desire Community
of residents to follow-up weed control and the ability of the staff of the King County Noxious Weed
Control Program to communicate weed control techniques, strategies and priorities. In the absence of the
AWMF grant funding options will be re-evaluated by the Steering Committee.
Through their participation in the development of this IAVMP as well as the show of support and
commitment volunteer hours (Appendix 1), the Lake Desire Community has demonstrated their desire to
support this plan for the long term. KCNWCP staff will be able to provide specific weed control
strategies for situations as they arise in the future. Ideas that have been brought up by community
members for long term maintenance of the project’s control efforts include:




members of the Community acquiring and using an aquatic herbicide applicators license
community weed pulling work days
a new dedication by property owners to control noxious weeds on their property
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Table 8a - Matching funds for total 6-year
project
Budgeted

Match

% of Total

In-kind Match
(volunteer hours)

$13,500.00

13.6%

Cash Match (King
County Staff hours)

$33,148.00

33.3%

Budgeted

}

% of
Total

$46,648.00

46.8%

Grant funds after match

$53,600.00

53.2%

Total Project Cost =

$99,617.06

100%

Table 8b - Matching funds for Year 1-3 of
project
Budgeted

Match

In-kind Match
(volunteer hours)

% of Total

$6,750.00

11.41%

$18,074.00

30.56%

Budgeted

}

% of
Total

$24,824.00

41.97%

Grant funds after match

$35,000.00

58.03%

Year 1-3 Project Cost =

$59,146.84

100.00%

Budgeted

% of
Total

Cash Match (King
County Staff hours)

Table 8c - Matching funds for Year 4-6 of
project
Budgeted

Match

% of Total

In-kind Match
(volunteer hours)

$6,750.00

16.68%

Cash Match (King
County Staff hours)

$15,074.00

37.25%

}

$21,824.00

53.93%

Grant funds after match

$18,600.00

46.07%

Year 4-6 Project Cost =

$40,470.23

100.00%
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Section 9 – Monitoring, Evaluation, and Implementation
Monitoring
Yearly surveying and monitoring of emergent, floating and submerged aquatic noxious weeds will be
conducted at Lake Desire. These surveys will help guide noxious weed control efforts and provide a
year-to-year baseline for progress towards weed eradication. The surveys will be done by King County
staff, and possibly volunteers, using small boats. During the surveys, mapping of the aquatic noxious
weeds will be done using aerial photos and/or GPS data loggers. Collected data will then be transferred
to GIS.

Evaluation of the Plan
The effectiveness of the plan will be evaluated yearly by King County staff and other members of the
Implementation Committee (see below). Adaptive changes will be made as needed. Year-to-year
comparisons of the monitoring data will be used to evaluate trends in specific target species abundance
and distribution. The results of these comparisons will guide control efforts and may result in a change in
future control strategies. Success of the plan will be measured by the reduction of the target noxious
weed species.

Implementation
The implementation of the plan will follow the process outlined below:
Convene a project Implementation Committee. This group will consist of King County staff and
interested members of the Lake Desire community, likely members of the IAVMP Steering Committee.
They will control how the plan in implemented.
Identify Funding Sources. The most likely source for funds to support the implementation of the
IAVMP is the Washington State Department of Ecology Aquatic Weeds Management Fund (AWMF).
Other local and regional grants will be pursued. The AWMF grant which requires matching funds and
time from the local agency and community and could fund the first three to four years of the project. This
grant requires the local community work in conjunction with a local government agency; in this case that
agency is King County Department of Natural Resources and Parks Noxious Weed Control Program.
During the final year of the grant’s funding, the need for future funding will be assessed by the
Implementation Committee.
Select an Herbicide Contractor. An applicator will be selected for treatment of each of the three target
weeds outlined in the IAVMP. The treatments will be done either “in house” by experienced King
County DNRP employees or by a competent contractor. Contractors will be hired according to the King
County process. The Request for Proposals will go out in March 2012 if the grant is funded. Contract
proposals will include permit application and cost, herbicide application, and notification and postings
required by the permits.
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Application of Herbicide. Application of herbicides will be completed as prescribed in the IAVMP,
unless consultation with the community, Ecology and/or the applicator leads to defensible changes in the
plan.
Public Education and Communication. The residents of Lake Desire will be notified about up-coming
herbicide applications as determined by the NPDES permit, the results of yearly monitoring efforts, and
any major changes made to the plan via the emailed Lake Desire News. Much of this communication will
be done by active members of the Lake Desire community who are involved with the Implementation
Committee. The Committee will take into account public feedback when making decisions about the
plan.
Monitoring Surveys. Surveys will be done yearly by King County staff with the help of Lake Desire
residents. Surveys will be done at the same time each year in order to get a comparable measure of the
plants distribution and density.
Manual follow-up. Each year in late summer, a few weeks after herbicide treatment occurs, community
members will manually remove the reproductive parts of plants that were not treated. This will include
removal of purple loosestrife flower heads, gathering of any nuisance dead water lily mats, and milfoil
fragments.
Long Term Monitoring and Maintenance. This will be done by the Lake Desire community after the
satisfactory completion of the implementation plan.
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Appendix 1 -meeting notes, attendance, public notices and letter of
support

Lake Desire IAVMP meeting notes 3-17-11

Notes from first Lake Desire IAVMP Steering Committee meeting 3-17-11
Lake Desire Clubhouse, 7:00pm – 8:35pm
In attendance: Roger Danneman, Duane Evans*, Jan Falkenhagen, Robert Gillett, Suzy Gillett, Jim
Jameson, Lynn Jameson, Beth LeDoux*, Betsy Locatelli, Jim Locatelli, Katie Messick*, Ben Peterson*,
Melody Sieger, Tony Sieger (*=King County employee)
Following introductions, a 25-slide PowerPoint presentation was presented to those in attendance.
Discussion of topics on the slides and other related topics occurred throughout the presentation. Topics
discussed and questions asked included:











Beth pointed out that when thinking about addressing the Eurasian watermilfoil problem, the
community needs to realize there is a big difference between “control” and “eradication”, in
that “eradication” requires much more effort (however they both require long them
maintenance and monitoring)
Katie described how the existence of the public boat ramp on the lake makes it possible to apply
for funds to control the noxious weeds through the Department of Ecology Aquatic Plant
Management Fund. The fund is created by boat trailer licensing fees, so public access is
required for grant funding to be awarded to a water body.
We discussed the difference between the regulated (purple loosestrife, reed sweetgrass) and
non-regulated (Eurasian watermilfoil and fragrant water lily) noxious weeds. Katie, Beth and
Ben discussed how purple loosestrife control is required at the lake and how enforcement
currently works.
Suzy asked if they (the community) could get a list of Lake Desire land owners who were not
controlling their purple loosestrife. She wondered if they could contact those land owners and
offer to help them control their purple loosestrife plants by offering to pull them. Katie agreed
that the information was public information and that it could be given out. It was stressed that
they would still need permission to pull their neighbors plants. Katie described how this
strategy has been used on Lake Kathleen.
The discussion came back to the idea that community members will need to spread the word
about the IAVMP process to other (as yet un-involved) community members
Melody asked about writing a letter to community members to inform them about the IAVMP
process. Ben offered to provide Melody a sample letter.

Management Goals (for the Lake) that were discussed by the group include:


Clearing of invasive plants to facilitate safer swimming, boating, and fishing. (Basically the
community wants to be able to use the Lake without be obstructed by the weeds.) Particular
concern was expressed about swimming safety and desirability. This concern was focused on the
Eurasian watermilfoil and fragrant water lily.
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Increasing the biodiversity of nearshore aquatic vegetation. Beth discussed how the diversity of
native aquatic plants has increased at Spring Lake since treatment of the aquatic noxious weeds
there.
Increase property values. Katie discussed a study that has found a significant decrease in
property value on lakes that have Eurasian watermilfoil problems.
Reduce the chance or occurance of algal blooms. There was some discussion about algal blooms
and how they may be related to the presence of noxious weeds indirectly. Beth spoke about
how algal blooms are influenced by too much phosphorous in the system and issues such as
phosphorous fertilizer and pet waste can contribute to the blooms. Aquatic weed management
is unlikely to influence current algae levels, but a lack of aquatic weed management (resulting in
increased weed biomass) could potentially increase future algae levels by increasing nutrients
released in the fall. Ben needs to verify the science on this issue.
Reduce the threat of spreading (of these aquatic weeds) to nearby and downstream
ecosystems.
Reduce mosquitoes. There was discussion about how the presence of floating weed mats
(which can create pockets of stagnant water) may lead to more breeding habitat for
mosquitoes. Ben needs to verify the science on this issue.

Information needs (definitely more than one person can contribute per category):










History of lake Desire community (sources such as newspaper clippings, old letters, stories)
o The Locatellis have some information on this to contribute
History of land use in the Lake Desire watershed (such as logging, mining, peat harvesting, etc.)
o Tony Sieger may have some information to contribute here
Fish and wildlife communities (fish caught/surveyed, birds, mammals, amphibians, insects, etc.)
o Tammie Cook is working on a bird list
Description/list of community uses of the lake (everyone should contribute to this if possible)
Aquatic plant survey at the lake
o The Locatellis will do this as part of their Lake Watcher’s survey in July and September
o Beth LeDoux says she may have an aquatic plant survey of the lake from 2007 or 2008
Noxious weed survey at the lake
o Ben Peterson and Ann Stevens (both from King County Noxious Weeds) will be doing
this, once in early August (for purple loosestrife) and once in early September (for
Eurasian watermilfoil). Others are welcome to join us in their own boats.
o Katie Messick will survey the reed sweetgrass.
Other existing surveys
o Jan Falkenhagen said he had information from a survey he did a few years ago of the
stream in the area
o Beth LeDoux has water quality survey information and a (paper version of a) report that
was done of Lake Desire in the mid 1990’s.

You’re Invited to a Public Meeting
Regarding Aquatic Noxious Weed Control at Lake Desire
Join your Lake Desire neighbors at the next
meeting of the Lake Desire IAVMP (Integrated
Aquatic Vegetation Management Plan) Steering
Committee to learn more about controlling noxious
weeds in Lake Desire.

fragrant water lily

Come discuss and help decide what methods will
be used to control these plants and improve the
condition of Lake Desire.
Eurasian milfoil

purple loosestrife

Thursday, June 23
7:00 pm
Lake Desire Clubhouse
18118 172nd Ave SE
Renton, WA 98058
To RSVP or for more information, please contact:
Ben Peterson, King County Noxious weed specialist at
206-263-6466
or ben.peterson@kingcounty.gov
www.kingcounty.gov/weeds

Noxious Weed
Control in Lake
Desire:
•
•
•
•

What plants are
targeted?
Will herbicide be used?
Who is paying for it?
When might work
happen?
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Details inside
ALTERNATIVE FORMATS AVAILABLE
PLEASE CALL 206-296-6519 OR TTY: 711
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Meeting began about 7:10 on Wednesday, June 23. Ben did introductions and began his power
point presentation. The following is a description from my notes of discussion that happened
both during and after the power point demonstration. I use Question and Comment to denote
community members participation.
Question: Isn’t the whole idea to get a grant?
Katie, other lakes have done each of the approaches including LMD.
Question: Do you need a contribution of 25% to get a grant?
Yes, though you can do an in kind contribution. Sally: An LMD can be defined broadly to include
those in the watershed but they get one vote per dollar contributed so owners of big parcels
may vote it down.
A discussion of the money contributed by a developer, Finkbiner(sp?), ensued. What had
happened to the $100,000 contributed to the club and what were the restrictions on its use?
Tom would know, not the treasurer who was present and reported that the club was in the red
as far as its operating budget.
Question: Isn’t the grant money our tax money? No, the money is from boat trailer fees and
can only be used on lakes with public access to compensate for consequences of having the
boat launch there.
Question: How long did it take for the weeds to get to this point? Will they return to this level
after they are controlled? Katie and Sally discussed the examples of Spring and Cottage Lake
where the milfoil is staying at a very low level, just a handful of plants, though some
maintenance is required.
Question: After you cut the water lily, why must you get to the new leaves before they reach
the water surface? Katie- the thickness of the mat of roots means that there is a lot of stored
energy so to starve those roots you need to keep the leaves from producing more energy for
the plant.
Question: Does it harm the fish to remove the water lilies? Sally-no research but anecdotal
evidence that bass like the shelter at the edges of the water lily areas. Katie- the lilies are not
good for trout because they warm the water.
Question: Does an individual landowner need a permit to remove water lilies in front of their
property? Katie said having and reading the booklet that she held up is the permit. (Many were
interested in having the booklet and took the number on it to request one for themselves.)
Question: How far down does the machine pictured in the slide cut the lilies? Ben-2-7 feet
down.
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Question: Is retovation a real option? Katie- big problems with getting permits. Sally-millfoil
creates problems.
Question: Can you do the barrier method yourself? Sally-maybe, but a county permit was
required when Spring Lake was considering it. Katie- the critical area ordinance allows you to
remove noxious weeds without a dredging permit as long as you follow methods in the booklet.
Sally-still concerned about county permit, and said they should see what the current
regulations.
Comment: I was told I cannot set foot in the wetland area of my property. Give me a person’s
name who is in authority that I can contact about this. Katie: Give me your contact information
and I will look into it.
Question: What happens to the lilies after they are treated with herbicide? Katie-the plants
decay as they do in the fall. Contractors will treat the plants in parts so that there is not too
much plant matter decaying at once and taking too much oxygen from the water. Sally- 40% is
the limit of what can be treated at one time. At Pipe Lake they did all the control with
herbicide.
Comment: The lake has too much debris to hand pull lilies even if you float the plants. Katieyou need to get all the fragments because they can create new plants, make the root area
thicker. Community member-it is hard to get 100%. Katie suggested a net to get fragments.
You can pile the plant matter on a surface that is not saturated and it will compost, use it for
fertilizer.
Question: Do you treat the entire lake with the chemical? Sally-you use pellets and put them
only where the plants are.
Question: Can you treat the water lilies and milfoil at the same time since it is the same
chemical? Katie-you use different methods of application. For the water lilies you brush the
herbicide on the floating leaves.
Question: When do you do the chemical treatment? Sally- the plants need to be actively
growing. For milfoil, that is July and August, and for the water lily pads, June to September.
(Community members discussed whether they can use lake water to irrigate.)
Question: Does 2,4-D have negative effects on the environment? Not if applied properly.
(Someone asked about impact on swimming and I think the slide answered the question.)
The process of getting certified to use herbicides on the lake was discussed. Katie made the
distinction between treating your own emergent weeds and your submerged weeds.
Question: Can’t you get sued by your neighbors if you treat your weeds and the chemical gets
to neighbor’s properties? Sally-that is the importance of getting a permit. Part of that is
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submitting a plan. If you get the permit, you are protected from liability. It costs $600. Katie,
the permit is free if you are treating emergent weeds-the permit is the booklet.
Comment: Community member wondered about dredging the peat in bottom of the lake and
selling it to pay for the dredging work. Sally clarified that it was not sphagnum peat and would
be used for fertilizer. ( I think Sally or Katie said that would require a complicated permit but
that is not in my notes.)
Comment from community member who was on the committee studying and proposing a
water quality plan in the 1980s: A lot of work was done on the proposal, including history and
maps that are still around. He said there was little interest, like the number of people at this
meeting. Owners then objected to self taxation and the plan went nowhere. Community
member response to this skepticism: The money from the developer might be used. Another
member pointed out that there is grant money available now, and with the option of in-kind
contributions, no taxation of owners would be required.
Question: Where do we go from here? Community member: We need to know how much
money is likely under the grant and how much in-kind would be needed. Estimates or bids may
be needed before we talk to other community members. Since the lake is used for swimming
and recreation, we need to know the harms to those activities. Also, look at particular
chemicals.
Question: Is the Lake Desire situation like Spring Lake? The lake has a similar area but there are
fewer owners.
Question: What happened with the Spring Lake grant? Sally-they got $65,000 over 5 years,
which includes the 25% contribution. The contribution was not all in-kind.
Question: Were there more people at the planning meetings at Spring Lake? Sally, about 30
people came to the meetings but a core of 5 people did the work. Going door to door to talk
to neighbors can be part of the in-kind contribution, at $15 an hour.
Question: The county is the single biggest landowner. Will the county contribute? Ben- the
salaries of county Noxious Weed employees for their work on the grant count as in-kind
contribution. Half of the in-kind contribution can come from the county. The grant must be
made to an agency like the county, not to the owners directly.
(There was a discussion about a new weed, grass that is like thin horsetails. Big infest at
property owned by Drawbaugh, who is concerned about it, and spreading. We said we would
check on it when we are surveying.)
Question: Can we do glyphosate for both lilies and loosestrife at the same time and make it
cheaper? Sally, yes, could do both except the way it is applied is very different.
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Ben described the time line including the 2 surveys and another meeting at the end of
September. It is important to get as many signatures as possible supporting the grant
application. The grant application is due the end of October.
We were asked to give the dates of the surveys to Heather so she could put them in the
community newsletter.
Comment: there is a lot to clean up manually this year and then use chemicals to remove the
rest year to year. Another community member- some have too much to clean up manually this
year.
Comment: Community members need to know about the chemicals before they go door-todoor. We have a flyer from Spring Lake that we could modify. Ben commented that this
information would be better coming from neighbors, and the flyer would give other owners
time to read and come back with questions.
Comment: If landowners are told the chemicals will not be harmful, they may respond that
that is what was said about DDT, mercury in thermometers and asbestos.
Comment: Community members will be going door to door in mid-July to talk about the
national night out and could discuss the weed proposals then. (I think we agreed that we could
put together a handout by then.)
Comment: Send a picture of blooming purple loosestrife to be included in the emailed
newsletter.
Question: Is notice to neighbors required before herbicide is used? Yes, and it is part of the
plan that you submit to get the permit. You have to give notice to all within a certain number
of miles and allow 30 days for response before applying the herbicide.
After the meeting dispersed, the treasurer suggested that the flyer state that there was a
consensus at the meeting that using chemicals was the effective method and outline the pros
and cons of using the chemicals.
A community member asked if all landowners must agree. Katie said the real issue was how far
someone who objected would go to oppose it. She stressed the need to hear out landowners
concerns and objections and try to avoid a polarized situation. Ben suggested that the flyer also
state that the board would make the decision. The treasurer was not sure the board had the
authority to make the decision but she would find out. She said she saw the benefit of that
approach.

Aquatic Noxious Weed Control at Lake Desire
Background
A public meeting was held on June 23, 2011 to discuss control
options for address noxious weed issues at Lake Desire. The
three plants that are being focused on for control are: Eurasian
watermilfoil, fragrant water lily, and purple loosestrife. A variety
of control methods, including manual, mechanical, chemical,
cultural and biological were discussed. An approach that
incorporates the best use of each of these techniques was
favored.
Control Approach
Control of all three plants will likely include a first step of
herbicide application, possibly followed by hand removal
techniques. There are pros and cons to these techniques:
Pros

Cons

Herbicide
Application

•Most effective
•Least expensive

•Swimming advisory (24 hr)
•Irrigation restrictions (week +)

Hand
Removal

•Volunteers can do
•Good for follow-up

•Very expensive/labor intensive
•Not effective in large areas

Herbicide facts
•Two treatments/year will likely be required
•Milfoil treatment with the herbicides triclopyr or 2,4-D
•Water lily treatment with the herbicide glyphosate
•Purple loosestrife treatment with the herbicide glyphosate
•Washington State Department of Ecology’s web site description
of aquatic herbicides:
http://www.ecy.wa.gov/programs/wq/plants/management/aqu
a028.html
Questions or concerns? Please contact Ben Peterson at the King
County Noxious Weed control program at: (206) 263-6466,( 206)
296-0290
ben.peterson@kingcounty.gov
www.kingcounty.gov/weeds

Lake Desire You’re Invited!
Join your Lake Desire neighbors for a
community meeting on the Lake
Desire IAVMP (Integrated Aquatic Vegetation
Management Plan). Obtaining widespread
community support is critical for the
plan to be successful.

201 South Jackson Street, Suite 600
Seattle, WA 98104

7:00 pm, Tuesday, October 4
Lake Desire Clubhouse
18118 172nd Ave SE, Renton, WA 98058
for more information:
Ben Peterson (King County Noxious Weed Specialist)
206-263-6466 ben.peterson@kingcounty.gov
www.kingcounty.gov/weeds
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fragrant water lily

Join your Lake Desire neighbors for a community
meeting on the Lake Desire IAVMP (Integrated
Aquatic Vegetation Management Plan) and get
aquatic noxious weeds controlled.
•Learn about the proposed control plan
•Voice your opinions / concerns
•Show your support by signing the
Community Letter
•Hear more about the next steps & when
control might begin

Eurasian watermilfoil

purple loosestrife

We need as many Lake Desire community members as possible to sign the Lake Desire Community Letter of Support.
If you are unable to attend the meeting, please sign the letter when it is brought door to door by Lake Desire
community members in October or contact Ben Peterson for a copy: ben.peterson@kingcounty.gov 206-263-6466
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Lake Desire IAVMP Meeting Minutes
Tuesday, October 4, 2011
Lake Desire Community Members present:
King County Staff Present: Steven Burke, Katie Messick, Ben Peterson
Lake Desire Community members present:
Meeting called to order at 7.05 p.m.
Introductions
Ben thanked everyone for attending and introduced Katie Messick and Steve Burke also from the
Noxious Weed Control Program. Ben handed out an agenda for the meeting.
Summary Weeds on Lake Desire
Ben summarized the distribution and impacts of the major noxious weeds in and around Lake
Desire to be addressed by the IAVMP. These are: Eurasian watermilfoil, Purple loosestrife, and
Fragrant Water lily. There was discussion about the pro’s and cons for including Yellow flag iris
in the plan. Ben said that would be possible but this would increase the size of the grant
necessary and therefore reduce the likelihood of a grant. There were questions and discussion
about floating mud mats that can be created from yellow flag iris control.
IAVMP process.
This plan is being funded by a small grant from the Department of Ecology. Ben outlined the
IAVMP planning process. We are now at the community input / plan development stage. It is
anticipated that the plan will be completed by 2011. Community participation and support is a
fundamental element of a successful planning process and plan.
The draft proposed plan describes combination of aquatic herbicides and manual control for each
of the target species. Treatment would be spread over several years, including extensive followup. Work will be done by a combination of: 1) Experienced contractors, 2) Lake shore property
owners and 3) King County Staff
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Project scope, landowner sign-up and communication
Ben and Katie emphasized the importance of strong community participation both for achieving
funding and for long-term funding and for successful implementation. Community members
discussed the process by which they would work to sign up as many of the lakefront property
owners as possible. There was some discussion regarding the value of signing up non-lakefront
community members. It was felt this would be beneficial but the main focus short term to be on
the lake front properties.
Action: Ben to prepare herbicide info sheet and email this, the draft plan and the letter of support
to Suzanne Gillet? for use in the sign up process.
It was agreed that in addition to the letter of support, a draft of the plan being developed and an
information sheet about the herbicides proposed should be provided to the lakefront landowners.
This material should also include a clear statement that landowners were not being asked to make
any financial contribution.
There were questions about the inclusion of associated wetlands on the north end of the lake and
general agreement that these should be included.
Action: The Lake Desire Community organize a process to accumulate as many lakefront
landowners as possible to sign the letter of support and indicate the number of volunteer hours
they could contribute either in their own properties or elsewhere.
Licensing and permitting.
There were several questions about the licensing and permitting requirements to implement this
work. Katie described that the work in aquatic areas needs to be done by licensed aquatic
pesticide applicator, using aquatic herbicide formulations. There were several questions about the
nature of the permits. The control of the emergent noxious weeds would be covered by the
aquatic noxious weed general NPDES permit which is already in place. The submerged and
floating noxious weeds where herbicides will be applied directly into water (milfoil and fragrant
water lily) would require a project specific NPDES permit from the Department of Ecology
(Aquatic Plant and Algae Management General Permit) This permit costs around $450 and would
be obtained by the project contractor.
Project budgeting
Ben presented a proposed project budget which was for a six year period and totaled $98,839.
Ben also said the Department of Ecology may have a preference for a 3 year proposal for less
money. There was a discussion about the best way to raise these funds. Three options were
discussed: 1) Grants: available with completion of the IAVMP (from the Department of Ecology),
2) Formation of a Lake Management District (LMD). ( This is a form of community self
taxation, which must be formally constituted, and voted on and requires sponsorship by local
government. 3) Donations and contributions.
There was discussion about the best method to fund the project, the pros and cons of forming a
LMD. There was general agreement that the grant would be the best initial approach.
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Grant match funds
If the grant approach is taken there would be a requirement to provide 25% match either in cash
or in kind (ie value of volunteer effort and time). The budget presented showed that this would be
half provided by the KCNWCP and half by Lake Desire Community. Match contributions can
start to be tallied as soon as the grant is approved.
Lake Wilderness
At the end of the meeting Bill Hemphill read a newspaper article about the and process taken for
implementing a similar project to that being discussed at lake Wilderness by the Lake Wilderness
Preservation Association. . This involved has greatly improved Lake Wilderness and has been an
outstanding success.
Next steps

Meeting adjourned at 8.30 p.m.
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Aquatic Noxious Weed Control at Lake Desire
Background
Aquatic Herbicides: All of the herbicides available for use in Washington State have undergone
rigorous testing at both the National and State levels to ensure that they pose minimal risk to
aquatic organisms. The three chemicals considered here all work by disrupting plant hormones or
amino acids that do not exist in animals, and therefore they are not poisonous to animals (including
fish, pets and children), only plants.
Additives: All these herbicides need a delivery system (added surfactants) to help them be
absorbed by the plant tissue. Non-aquatic herbicides (such as Round-up®) contain additives that are
harmful to aquatic life. Only aquatic-approved surfactants, all harmless to aquatic life are allowed
for use with aquatic herbicides..
Control Approach
Control of all three target plants will include a first step of herbicide application,
followed by manual removal techniques.
Herbicide facts
•Two treatments/year will likely be required
•Milfoil treatment with the herbicides triclopyr and/or 2,4-D
•Water lily treatment with the herbicide glyphosate
•Purple loosestrife treatment with the herbicide triclopyr
Some details about herbicide health and environment concerns:
Herbicide

Human and
animal health
concerns

Toxicity to
humans

Acute
toxicity to
fish

Swimming
restrictions

Irrigation
cautions

Fishing
restrictions

Glyphosate

Very low acute
toxicity

Less toxic
than
caffeine

Practically
non-toxic

No swimming
restrictions

48 hour

none

2,4-D

Little or no risk;
Potential eye
irritant

Less toxic
than
caffeine

low

24 hour
swimming
advisory

1 week +

none

Triclopyr

Potential eye
irritant

Less toxic
than
caffeine

Practically
non-toxic

12 hour
swimming
advisory

Several
weeks
possible

none

Washington State Department of Ecology’s web site description of aquatic herbicides:
http://www.ecy.wa.gov/programs/wq/plants/management/aqua028.html
Questions or concerns? Please contact Ben Peterson at the King County Noxious Weed control
program at: (206) 263-6466, (206) 296-0290
ben.peterson@kingcounty.gov
www.kingcounty.gov/weeds

Lake Desire IAVMP: Letter of Community Support
October 4, 2011
By signing this letter, we, the members of the Lake Desire Community, agree:


That Eurasian watermilfoil, fragrant water lily, and purple loosestrife present a serious
threat to the natural beauty, ecological integrity, and safe recreational activities on Lake
Desire



That Lake Desire contains many submerged native plants that will not be the target of
this control effort



That controlling the noxious weeds is an immediate priority and that ongoing monitoring
and control should be a continuing priority in the future



That community-based funding and/or volunteer time will be necessary to maintain a
noxious weed-free lake after initial eradication efforts



That the proposed treatment strategy outlined below is reasonable but may be altered by
experts at the Department of Ecology to achieve the greatest likelihood of success

Recommended Treatment Strategy in summary (over a 6-year period):



Control of Eurasian watermilfoil using a combination of:
o selective aquatic herbicide (triclopyr and/or 2,4-D based formulations)
o diver hand pulling



Control of fragrant water lily:
o using a broad spectrum aquatic herbicide (glyphosate)
o removal of dead water lily root mats as deemed necessary by the community



Control of purple loosestrife using a combination of:
o selective aquatic herbicide (triclopyr)
o manual control of plants



Mapping and surveying of targeted noxious weed plants twice a year



Monitoring of lake water quality during and after aquatic herbicide applications



Community education and outreach about project

Lake Desire Community Letter of Support (October 4, 2011)
count

Name (print)

Address

Signature

Date

Yearly volunteer hours
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Appendix 2 – Control Method Options
This document outlines common methods used to control aquatic weeds. Much of the information in this
section is quoted directly from the Washington State Department of Ecology’s (Ecology) website:
http://www.ecy.wa.gov/programs/wq/plants/management/index.html
Additional information is derived from the field experience of the King County Noxious Weed Control
Program, in particular from King County WLRD employees Katie Messick (Aquatic Noxious Weed
Specialist) and Beth leDoux (Water Quality Planner), both WSDA licensed aquatic herbicide applicators.
Recommendations found in the 2001 draft version of the “King County Regional Milfoil Plan” have also
been taken into consideration.
Control/eradication methods discussed herein include Aquatic Herbicide, Manual Control Methods,
Mechanical Control Methods, Environmental Manipulation, Biological Control, and the No Action
Alternative.
Integrated Pest Management
 The preferred approach for weed control is Integrated Pest Management (IPM). IPM involves
selecting from a range of possible control methods to match the management requirements of
each specific site. The goal is to maximize effective control and to minimize negative
environmental, economic and social impacts.


Use a multifaceted and adaptive approach. Select control methods that reflect the available time,
funding, and labor of the participants, the land use goals, and the values of the community and
landowners. Management will require dedication over a number of years, and should allow for
flexibility in method as appropriate.
Aquatic Herbicides

Description
The majority of the following text has been drawn from the Washington State Department of
Ecology’s website on chemical aquatic weed control:
http://www.ecy.wa.gov/programs/wq/plants/management/aqua028.html
Aquatic herbicides are chemicals specifically formulated for use in water to eradicate or control aquatic
plants. Herbicides approved for aquatic use by the United States Environmental Protection Agency (EPA)
have been reviewed and considered compatible with the aquatic environment when used according to
label directions. However, individual states may also impose additional constraints on their use.
About Aquatic Herbicides
Aquatic herbicides are sprayed directly onto floating or emergent aquatic plants, or are applied to the
water in either a liquid or pellet form.
 Systemic herbicides are capable of killing the entire plant by tranlocating from foliage or stems and
killing the root.
 Contact herbicides cause the parts of the plant in contact with the herbicide to die back, leaving the
roots alive and capable of re-growth.
 Non-selective herbicides will generally affect all plants that they come in contact with, both monocots
and dicots.
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Selective herbicides will affect only some plants (usually dicots – broad leafed plants like Eurasian
watermilfoil will be affected by selective herbicides whereas monocots like Brazilian elodea and our
native pondweeds may not be affected). Most surbmersed aquatic plants are monocots

Because of environmental risks from improper application, aquatic herbicide use in Washington State
waters is regulated and has certain restrictions. The Washington State Department of Agriculture must
license aquatic applicators.
 Coverage under a discharge permit called a National Pollutant Discharge Elimination System
(NPDES) permit must be obtained before aquatic herbicides can be applied to waters of the state.
The Washington Department of Agriculture holds an NPDES permit for the management of noxious
weeds growing in wet areas such as lake shores, freshwater wetlands, river banks, and estuaries.
Licensed applicators can obtain coverage under this permit free of charge. Information about this
permit is available here:
http://www.ecy.wa.gov/programs/wq/pesticides/final_pesticide_permits/noxious/noxious_index.html.
 For in-lake projects (floating or submersed weeds) applicators and/or the state or local government
sponsoring the project must obtain coverage under Ecology's Aquatic Plant and Algae Management
NPDES permit before applying herbicides. Information on this permit is available here:
http://www.ecy.wa.gov/programs/wq/pesticides/final_pesticide_permits/aquatic_plants/aquatic_plant
_permit_index.html.
The Washington Department of Ecology requires notification and posting before treatment. There are
additional mitigations to protect rare plants or threatened and endangered species.
Although there are a number of EPA registered aquatic herbicides, the Department of Ecology currently
issues permits for seven aquatic herbicides (as of 2011 treatment season). Several other herbicides are
undergoing review and it is likely that other chemicals may be approved for use in Washington in the
future.
The chemicals that are currently permitted for use in 2011 under the Aquatic Plant and Algae Control
Permit and the Noxious Weed Permit are (see Appendix 4 for examples of herbicide labels):


Glyphosate - Trade names for aquatic products with glyphosate as the active ingredient include
Rodeo®, AquaMaster®, and AquaNeat®. This systemic broad spectrum herbicide is used to
control floating-leaved plants like water lilies and shoreline plants like purple loosestrife. It is
generally applied as a liquid to the leaves. Glyphosate does not work on underwater plants such
as Eurasian watermilfoil. Although glyphosate is a broad spectrum, non-selective herbicide, a
good applicator can somewhat selectively remove targeted plants by focusing the spray only on
the plants to be removed. Plants can take several weeks to die and a repeat application is often
necessary to remove plants that were missed during the first application.



Fluridone - Trade names for fluridone products include Sonar® and Whitecap®. Fluridone is a
slow-acting systemic herbicide used to control Eurasian watermilfoil and other underwater plants.
It may be applied as a pellet or as a liquid. Fluridone can show good control of submersed plants
where there is little water movement and an extended time for the treatment. Its use is most
applicable to whole-lake or isolated bay treatments where dilution can be minimized. It is not
effective for spot treatments of areas less than five acres. It is slow-acting and may take six to
twelve weeks before the dying plants fall to the sediment and decompose. When used to manage
Eurasian watermilfoil in Washington, fluridone is applied several times during the spring/summer
to maintain a low, but consistent concentration in the water. Granular formulations of fluridone
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are proving to be effective when treating areas of higher water exchange or when applicators need
to maintain low levels over long time periods. Although fluridone is considered to be a broad
spectrum herbicide, when used at very low concentrations, it can be used to selectively remove
Eurasian watermilfoil. Some native aquatic plants, especially pondweeds, are minimally affected
by low concentrations of fluridone.


2,4-D - There are two formulations of 2,4-D approved for aquatic use. The granular formulation
contains the low-volatile butoxy-ethyl-ester formulation of 2,4-D (Trade names include
AquaKleen® and Navigate®). The liquid formulation contains the dimethylamine salt of 2,4-D
(Trade names include DMA*4IVM). 2,4-D is a relatively fast-acting, systemic, selective
herbicide used for the control of Eurasian watermilfoil and other broad-leaved species. Both the
granular and liquid formulations can be effective for spot treatment of Eurasian watermilfoil. 2,4D has been shown to be selective to Eurasian watermilfoil when used at the labeled rate, leaving
native aquatic species relatively unaffected. By court-order the butoxy-ethyl-ester formulation of
2,4-D cannot be used in waters with threatened and endangered salmon-bearing waters in the
Pacific Northwest.



Diquat - A trade name for diquat is Reward®. Diquat is a fast-acting non-selective contact
herbicide which destroys the vegetative part of the plant but does not kill the roots. It is applied as
a liquid. Typically diquat is used primarily for short term (one season) control of a variety of
submersed aquatic plants. It is very fast-acting and is suitable for spot treatment. However, turbid
water or dense algal blooms can interfere with its effectiveness



Endothall - A trade name for the dipotassium salt of endothall is Aquathol®. Endothall is a fastacting non-selective contact herbicide which destroys the vegetative part of the plant but
generally does not kill the roots. Endothall may be applied in a granular or liquid form. Typically
endothall compounds are used primarily for short term (one season) control of a variety of aquatic
plants. However, there has been some recent research that indicates that when used in low
concentrations, endothall can be used to selectively remove exotic weeds; leaving some native
species unaffected. Because it is fast acting, endothall can be used to treat smaller areas
effectively.



Triclopyr-TEA - Trade names for triclopyr TEA include Garlon® 3A and Renovate 3®. There
are two formulations of triclopyr. It is the TEA formation of triclopyr that is registered for use in
aquatic or riparian environments. Triclopyr, applied as a liquid, is a relatively fast-acting,
systemic, selective herbicide used for the control of Eurasian watermilfoil and other broad-leaved
species such as purple loosestrife. Triclopyr can be effective for spot treatment of Eurasian
watermilfoil and is relatively selective to Eurasian watermilfoil when used at the labeled rate.
Many native aquatic species are unaffected by triclopyr. Triclopyr is very useful for purple
loosestrife control since native grasses and sedges are unaffected by this herbicide. When applied
directly to water, Ecology has imposed a 12-hour swimming restriction to minimize eye irritation.
Triclopyr received its aquatic registration from EPA in 2003 and was allowed for use in
Washington in 2004.



Imazapyr - A Trade names for imazapyr include Habitat® and Polaris ®. This systemic broad
spectrum, slow-acting herbicide, applied as a liquid, is used to control emergent plants like
spartina, reed canarygrass, and phragmites and floating-leaved plants like water lilies. Imazapyr
does not work on underwater plants such as Eurasian watermilfoil. Although imazapyr is a broad
spectrum, non-selective herbicide, a good applicator can somewhat selectively remove targeted
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plants by focusing the spray only on the plants to be removed. Imazapyr was allowed for use in
Washington in 2004.


Adjuvants - There are a number of adjuvants (surfactants, stickers, sinking agents) allowed for
use under the NPDES permits. It is important that a surfactant be used as specified on the
herbicide label to improve efficacy. In addition to careful selection of the aquatic herbicide used,
selecting the appropriate adjuvant ensures the herbicide gets absorbed by the target plant.
Approved aquatic surfactants ensure good plant contact while reducing/minimizing the
detrimental effect of the substances to the greater ecosystem. Terrestrial herbicide surfactants can
cause great harm to aquatic animals. Ecology supplies a list of adjuvants that are approved for
use in aquatic situations. Often used non-ionic aquatic surfactants include Agri-Dex, Competitor,
and LI-700. Ecology has approved a list of over 20 aquatic surfactants and it is largely up to the
hired contractor as to which one they use.

Advantages (to the use of aquatic herbicides):
 Aquatic herbicide application can be less expensive than other aquatic plant control methods,
especially when used in controlling wide-spread infestations of state-listed noxious aquatic
weeds.
 Aquatic herbicides are easily applied around docks and underwater obstructions.
 Washington has had some success in eradicating Eurasian watermilfoil, a state listed noxious
weed, from some smaller lakes (350 acres or less) using aquatic herbicides.
Disadvantages (to the use of aquatic herbicides):
 Some herbicides have swimming, drinking, fishing, irrigation, and water use restrictions (check
the label and general permit).
 Non-targeted plants may be damaged or killed by some herbicides.
 Depending on the herbicide used, it may take several days to weeks or several treatments during a
growing season before the herbicide controls or kills treated plants.
 Rapid-acting herbicides like endothall and diquat may cause low oxygen conditions to develop as
plants decompose. Low oxygen can cause fish kills.
 To be most effective, generally herbicides must be applied to actively-growing plants, although
sometimes fall applications of perennial plants can also be effective.
 Aquatic herbicides must be applied by licensed pesticide applicators. Application of herbicides
to control submersed plants can be challenging and is best done by an experienced applicator.
Many people have strong feelings against using chemicals in water. Community consensus is
highly encouraged to ensure the success of lake weed control using herbicides.
Costs







Approximate costs for one-acre submerged or floating plant herbicide treatment:
Glyphosate (not for submersed plant control): $500-$600
Fluridone: $900 - $1,000
2,4-D: $700
Endothall (not for floating plant control): $650
Diquat (not for floating plant control): $300 - $400
Triclopyr-TEA: $1,000
4
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Imazapyr (not for submersed plant control): $700-$800

Details about selected herbicides
The focus of the discussion below are the active ingredients 2,4-D, Glyphosate, and triclopyr
TEA since the Steering Committee, with input from the watershed-wide public meetings, have chosen
these chemicals as the best options for the start of the Integrated Treatment Plan (section 7 of this
document) for Lake Desire.
Various reasons lead to the exclusion of other available herbicides. Since fluridone would have
required a whole lake treatment and costs much more per unit than 2,4-D or triclopyr, it was not chosen as
a viable option and is not discussed in further detail. Diaquat and endothall were not considered for use at
Lake Desire because they do not kill the plants’ roots. Also, rapidly acting herbicides such as diaquat and
endothall may cause low oxygen levels to develop which can lead to fish kills. Imazapyr was not
considered for use at Lake Desire because it is non-selective and, while usable on purple loosestrife, a
broadleaf selective herbicide will result in less damage to grasses and cattails that surround those plants.
Toxicology overview
EPA studies yield the parameters LD50 (acute lethal dose to 50% of a test population),
NOEL (No Observable Effect Level, which is the highest test dosage causing no adverse responses), and
RfD (EPA Reference Dose determined by applying at least a 100-fold uncertainty factor to the NOEL).
The EPA defines the RfD as the level that a human could be exposed to daily with reasonable certainty of
no adverse effect from any cause, in other words, a "safe" dose. Exposures to bystanders or consumers are
deemed safe when the RfD is not exceeded (King County, 2003). Since all substances, natural or
manmade, may prove toxic at a sufficiently high dose, one should remember the old adage "dose makes
the poison." The LD50 value is useful for comparing one compound with another and for grouping
compounds into general hazard classes. The higher the LD50 value the less toxic the substance is.
Any pesticide, such as 2,4-D, glyphosate or triclopyr TEA, that does not produce adverse effects
on aquatic organisms until levels in water reach milligram per liter (i.e., mg/L, equivalent to a part per
million (ppm)) would be considered of comparatively low hazard (King County, 2003). Substances that
are biologically active in water at levels onethousand-fold less, (i.e., μg/L, parts per billion, ppb), are
considered highly hazardous to aquatic life. Most pesticides falling in the latter category are insecticides
rather than herbicides.
Also, compounds that have half-lives less than 100 days are considered non-persistent compared
to compounds having half-lives approaching one year or longer (for example, DDT). The half-life of 2,4D is about 7 days in water, the half life of triclopyr TEA is about 7 days in water, and the half life of
glyphosate is about 12 days in water. Since there are multiple factors that modulate the pesticides’ hazard,
just focusing on the half-life itself is a bit misleading for hazard assessment. It is now known that the
longer a residue remains in soil/sediment, the less likely it will be taken up by plants, leach, or runoff
(King County, 2003). This phenomenon is called residue aging and involves changes in the forces
governing interactions of the chemical with the soil matrix over time.
2,4-D

As far as restrictions for aquatic 2,4-D applications, there is no fishing restriction, and three to
five days after treatment the water is generally below the drinking water standard (70ppb (parts-perbillion), irrigation standard is 100ppb for broad-leafed plants). Although 2,4-D should not damage grass
or other monocots, it is not recommended that one use treated water to water lawns during this first three
to five days since over-spray will kill ornamentals or plants such as tomatoes and grapes that are very
sensitive to 2,4-D. When used according to label directions, there are no swimming restriction for 2,4-D
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use. Ecology advises that swimmers wait for 24 hours after application before swimming in the treatment
area, but that is an advisory only. The choice is up to the individual.
Human and general mammalian health- 2,4-D. The oral LD50 for 2,4-D (acid) is 764 mg/kg
and the dermal LD50 is >2000 mg/kg. This chemical has a low acute toxicity (from an LD50 standpoint,
is less toxic than caffeine and slightly more toxic than aspirin). The RfD for 2,4-D (acid) is 0.01 mg/kg/d.
Recent, state-of-the-art EPA studies continue to find that it is not considered a carcinogen or mutagen, nor
does it cause birth defects. It has a relatively short persistence in water, since it tends to bind to organic
matter in the sediments. The herbicide 2,4-D generally does not bioaccumulate to a great extent, and the
small amounts which do accumulate are rapidly eliminated once exposure ceases (Washington State
Department of Ecology, 2001).
The risks to human health from exposure to aquatic 2,4-D applications were evaluated in terms of
the most likely forms of contact between humans and the water to which the herbicide was applied.
Ecology’s Risk Assessment results indicate that 2,4-D should present little or no risk to the public from
acute (one time) exposures via dermal contact with the sediment, dermal contact with water (swimming),
or ingestion of fish (Washington State Department of Ecology, 2001). Based on the low dermal
absorption of the chemical, the dose of 2,4-D received from skin contact with treated water is not
considered significant. Dose levels used in studies are often far beyond what an animal or human would
experience as a result of an aquatic application. Many experiments have examined the potential for
contact by the herbicide applicator, although these concentrations have little relevance to environmental
exposure by those not directly involved with the herbicide application. Once the herbicide has entered the
water, its concentration will quickly decline because of turbulence associated mixing and dilution,
volatilization, and degradation by sunlight and secondarily by microorganisms (King County, 2003).
Results of chronic exposure assessments indicate that human health should not be adversely
impacted by chronic 2,4-D exposure via ingestion of fish, ingestion of surface water while swimming,
incidental ingestion of sediments, dermal contact with sediments, or dermal contact with water
(Washington State Department of Ecology, 2001). Pharmacokinetic investigations have demonstrated that
2,4-D is rapidly absorbed from the gastrointestinal tract and is quickly excreted. Animal toxicological
investigations carried out at high doses showed a reduction in the ability of the kidneys to excrete the
chemical, and resulted in some systemic toxicity. However, the high doses tested may not be relevant to
the typical low dose human exposures resulting from labeled use. A review of the scientific and medical
literature failed to provide any human case reports of systemic toxicity or poisoning following
overexposure to these herbicide products when used according to label instructions (Washington State
Department of Ecology, 2001). The risks to mammalian pets and wildlife should be closely related to
these reported human risks, especially since many of the toxicity experiments are carried out on test
animals by necessity.
Results indicate that 2,4-D should present little or no risk to the public from acute exposures via
dermal contact with sediment, dermal contact with water, or ingestion of fish. Dermal contact
with vegetation may present limited risk if it is contacted one hour after application. By 24 hours
post-application non-carcinogenic risk is essentially nonexistent, as 2,4-D is unavailable for
dermal uptake. Margins of safety for all acute exposure scenarios are greater than "100",
implying that risk of systemic, teratogenic, or reproductive effects to humans is negligible.
(Washington State Department of Ecology, 2001)
The potential hazard to pregnant women and to the reproductive health of both men and women
was evaluated. The results of the 2,4-D developmental or teratology (birth defects) and multigenerational
reproduction studies indicate that the chemical is not considered to be a reproductive hazard or cause birth
defects (teratogen) when administered below maternally toxic doses (Washington State Department of
Ecology, 2001). A review of the histopathological sections of various 2,4-D subchronic and chronic
6
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studies provides further support that the chemical does not affect the reproductive organs, except in some
higher dose groups beyond the potential level of incidental exposure after an aquatic weed application.
Aquatic animal health- 2,4-D. Based on laboratory data reported in the Department of
Ecology’s Risk Assessment of 2,4-D, 2,4-D DMA has a low acute toxicity to fish (LC50 ≥100 to 524 mg
a.i./L for the rainbow trout and bluegill sunfish respectively). No Federally sensitive, threatened or
endangered species were tested with 2,4-D DMA. However, it is likely that endangered salmonids would
not exhibit higher toxic effects to 2,4-D DMA than those seen in rainbow trout. Since the maximum use
rate of 2,4-D DMA would be no higher than the maximum labeled use rate (4.8 mg a.i./L) even the most
sensitive fish species within the biota should not suffer adverse impacts from the effects of 2,4-D DMA.
In conclusion, 2,4-D DMA will not affect fish or free-swimming invertebrate biota acutely or chronically
when applied at typical use rates of 1.36 to 4.8 mg a.i./L (Washington State Dept. of Ecology, 2001).
However, more sensitive species of benthic invertebrates like glass shrimp may be affected by 2,4-D
DMA, but 80 and 90% of the benthic species should be safe when exposed to 2,4-D DMA acutely or
chronically at rates recommended on the label. Field work indicates that 2,4-D has no significant adverse
impacts on fish, free-swimming invertebrates and benthic invertebrates, but well designed field studies
are in short supply.
According to the Department of Ecology’s Risk Assessment of 2,4-D, in the United
States, 2,4-D BEE is the most common herbicide used to control aquatic weeds. 2,4-D BEE, has a high
laboratory acute toxicity to fish (LC50 = 0.3 to 5.6 mg a.i./L for rainbow trout fry and fathead minnow
fingerlings, respectively). Formal risk assessment indicates that short-term exposure to 2,4-D BEE should
cause adverse impact to fish since the risk quotient is above the acute level of concern of 0.01 (RQ = 0.1
ppm/0.3 ppm = 0.33). However, the low solubility of 2,4-D BEE and its rapid hydrolysis to 2,4-D acid
means fish are more likely to be exposed to the much less toxic 2,4-D acid. 2,4-D acid has a toxicity
similar to 2,4-D DMA to fish (LC50 = 20 mg to 358 mg a.i./L for the common carp and rainbow trout,
respectively). In contrast, formal risk assessment with 2,4-D acid indicates that short-term exposure to
2,4-D BEE should not cause adverse impact to fish since the risk quotient is below the federal level of
concern of 0.01 (RQ = 0.1 ppm/20 ppm = 0.005). To conclude, 2,4-D BEE will have no significant
impact on the animal biota acutely or chronically when using applied rates recommended on the label
(Washington State Dept. of Ecology, 2001). Although laboratory data indicates that 2,4-D BEE may be
toxic to fish, free-swimming invertebrates and benthic invertebrates, data indicates that its toxic potential
is not realized under typical concentrations and conditions found in the field. This lack of field toxicity is
likely due to the low solubility of 2,4-D BEE and its rapid hydrolysis to the practically non-toxic 2,4-D
acid within a few hours to a day following the application.
2,4-D is not considered hazardous to beneficial insects due to its low insecticidal activity and an
adequate safety margin when products containing 2,4-D are used at recommended levels (National
Pesticide Information Center, 2008).
Glyphosate
Glyphosate is a broad spectrum (non-selective) herbicide that is for use on non-submerged plants.
The chemical works to inhibit an enzyme that is involved with the synthesis of amino acids, which are
critical to plant growth (National Pesticide Information Center, 2010). Glyphosate is absorbed through
foliage and translocated to the actively growing parts of the plant (National Pesticide Information Center,
2010). This slow acting herbicide may take up to 20 days to kill the plant. Several manufactures produce
aquatic formulated versions of glyphosate.
In relation to shoreline applications, glyphosate is moderately persistent in soil, with an estimated
average half-life of 47 days. It is strongly adsorbed to most soils, even those with lower organic and clay
content. Thus, even though it is highly soluble in water, field and laboratory studies show it does not
7
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leach appreciably, and has low potential for runoff (except as adsorbed to colloidal matter). One estimate
indicated that less than 2% of the applied chemical is lost to runoff (Malik et. al., 1989). Microbes are
primarily responsible for the breakdown of the product, and volatilization or photodegradation losses will
be negligible.
Human and general mammalian health – Glyphosate. Examination of mammalian toxicity
has shown that the acute oral and dermal toxicity of glyphosate would fall into EPA’s toxicity category
III. This category characterizes slightly to moderately toxic compounds. Glyphosate is practically
nontoxic by ingestion, with a reported acute oral LD50 of 5600 mg/kg in tested rats. The risks of
incidental contact from swimming in treated water have also been judged as low with a dermal LD50 of
7940 mg/kg, a very high threshold. The RfD for glyphosate is 0.1 mg/kg/d. To place the level of hazard to
humans in perspective, the commonly consumed chemicals caffeine (present in coffee, tea, and certain
soft drinks), aspirin (acetylsalicylic acid), and nicotine (the neuroactive ingredient in tobacco) have acute
oral LD50’s of 192, 1683, and 53 mg/kg, respectively. Thus, the herbicides for the most part are
comparatively less toxic than chemicals to which consumers voluntarily expose themselves (King
County, 2003).
Since the shikimic acid pathway does not exist in animals, the acute toxicity of glyphosate is very
low. Animal studies, which the Environmental Protection Agency has evaluated in support of the
registration of glyphosate, can be used to make inferences relative to human health. The EPA has
classified glyphosate as a compound with evidence of non-carcinogenicity for humans (National Pesticide
Information Center, 2010). This conclusion is based on the lack of convincing carcinogenicity evidence in
adequate studies in two animal species. Laboratory studies on glyphosate using pregnant rats (dose levels
up to 3500 mg/kg per day) and rabbits (dose levels up to 350 mg/kg per day), indicated no evidence of
teratology (birth defects). A three-generation reproduction study in rats did not show any adverse effects
on fertility or reproduction at doses up to 30 mg/kg per day. Glyphosate was negative in all tests for
mutagenicity (the ability to cause genetic damage).
Aquatic animal health – Glyphosate. Technically, glyphosate acid is practically nontoxic to
fish and may be slightly toxic to aquatic invertebrates (EXTOXNET, 1994). Some formulations may be
more toxic to fish and aquatic species due to differences in toxicity between the salts and the parent acid,
or to surfactants used in the formulation. There is a very low potential for the compound to build up in the
tissues of aquatic invertebrates or other aquatic organisms. In water, glyphosate is strongly adsorbed to
suspended organic and mineral matter and is broken down primarily by microorganisms.
Tricloypyr-TEA
The following information and citations on triclopyr-TEA are taken from the
Washington State Department of Ecology’s website on Aquatic Plant Management.
http://www.ecy.wa.gov/biblio/0410018.html (WA Dept. of Ecology EIS for triclopyr, 2004)
http://www.ecy.wa.gov/programs/wq/pesticides/final_pesticide_permits/noxious/triclopyr_faq.pdf
as well as the National Pesticide Information Center (2001).
Triclopyr, ((3,5,6-tricholoro-2-pyridinyl) oxyacetic acid) is an aquatic herbicide that utilizes a
systemic mode of action used to control submerged, floating and emergent aquatic plants in both static
and flowing water. It is also registered for a number of terrestrial uses including broadleaf weed control.
Triclopyr is a growth hormone of the auxin type. An auxin-type herbicide interferes with growth
after the plant emerges. It contacts leaves, where sugar is produced, and moves to roots, tips, and parts of
the plant that store energy, thereby interrupting growth. Since the movement of sugars from the leaves to
other parts of the plant is essential for growth, this type of herbicide has the potential to kill simple
perennial and creeping perennial weeds with only one or two foliar applications. Bending and twisting of
8
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leaves and stems is evident almost immediately after application. Delayed symptom development
includes root formation on dicot stems: misshapen leaves, stems and flowers; and abnormal roots.
Triclopyr has been claimed to be effective for a variety of fully or partially aquatic plants including
Eurasian watermilfoil (Myriophyllum spicatum), fragrant water lily (Nymphaea odorata), and purple
loosestrife (Lythrum salicaria). Triclopyr will not affect monocot plants such as pondweed species and
coontail, rushes and cattails.
Triclopyr is formulated as a solution in water. Intentionally added inert or “other” ingredients in
triclopyr formulations include water and triethanol amine (TEA). The water serves as the primary
diluent/solvent in the liquid product while the triethanol amine is used to form the salt of the technical
grade active ingredient.
DowElanco currently manufactures and distributes Garlon® 3A and SEPRO Corporation markets
and distributes Renovate®3 under a separate label. The products are the same; DowElanco manufactures
both products. The Renovate® label specifies selective control of nuisance and exotic plants such as
Eurasian watermilfoil (Myriophyllum spicatum) and purple loosestrife (Lythrum salicaria).
Human and general mammalian health- triclopyr-TEA. The oral LD50 for Triclopyr-TEA is
1,847 mg/kg and the dermal LD50 is >5,000 mg/kg (SePRO, 2008). The Reference Dose (RfD) for
Triclopyr TEA is 0.05 mg/kg/day and the NOEL (no observed effect level) is 5.0 mg/kg/day.
Concentrated triclopyr products are corrosive and can cause skin irritation and irreversible eye damage if
splashed in the eye. However, only dilute amounts of triclopyr are needed to kill Eurasian watermilfoil.
These dilute concentrations have not been shown to cause skin irritation or other health effects. Triclopyr
is not well absorbed through skin. If ingested, research has shown that low doses of triclopyr are rapidly
excreted in humans and are unlikely to accumulate in human tissue or cause adverse effects.
In natural waters, the initial breakdown products of triclopyr are TCP and TMP. Tests in
laboratory animals on both these metabolites have shown that their toxicity to mammals is less than or
equal to triclopyr. These metabolites are relatively shortlived in the environment. Complete breakdown of
triclopyr results in carbon dioxide, oxamic acid, and other low molecular weight carboxylic acids.
Triclopyr and its metabolites are excreted rapidly in humans and mammals. A study in human volunteers,
given low doses showed that blood levels peaked two to three hours after ingestion and declined to
undetectable levels within 48 hrs. A study in rodents showed that triclopyr and metabolites have a short
residence time in other bodily tissues (12-15 hours).
Triclopyr is not considered to be a cause of cancer, birth defects, or genetic mutations. Nor is it
considered likely to cause systemic, reproductive, or developmental effects in mammals at or near
concentrations encountered during normal human use. However, Washington State Department of Health
considers it prudent public health advice to minimize exposure to pesticides regardless of their known
toxicity (Washington State Department of Ecology, 2004).
The only health concerns from triclopyr for swimming are minor eye irritation and exposure to
children immediately after application. The risk of eye irritation and overexposure for children decreases
rapidly because of dilution. A mandatory waiting time after application before swimming is allowed,
mitigates the risk (Washington State Department of Ecology, 2004).
Exposure and risk calculations were determined for hypothetical situations involving ingestion
and dermal contact with treated water while swimming and drinking potable water. Calculation of
triclopyr exposures utilized the swimmer’s weight, the skin surface area available for exposure, the
amount of time spent in the treated water containing 2.5 and 0.5 ppm triclopyr, amount of water
swallowed while swimming over specific time periods, and the estimated human skin permeability
coefficient (Washington State Department of Ecology, 2004).
Risk analyses were completed for various populations. The most sensitive population was found
to be children who swim for three hours and ingest water while swimming. However, a child would have
to ingest 3.5 gallons of lake water where triclopyr had been recently applied to cause risk factors to be
exceeded. Based on the label use directions and the results of the triclopyr toxicology studies, the
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aggregate or combined daily exposure to the chemical from aquatic herbicidal weed control does not pose
an adverse health concern (Washington State Department of Ecology, 2004).
The Washington State Dept. of Health has recommended a 12-hour restriction for re-entry into
triclopyr treated water to assure that the eye irritation potential and any other adverse effects will not
occur. WDOH also recommends that those wanting to avoid even small exposures can wait one to two
weeks following application when the triclopyr residues have dissipated from the water and sediments
(Washington Department of Health, 1999).
Aquatic animal health –triclopyr TEA. Triclopyr TEA and triclopyr acid are practically nontoxic to aquatic invertebrates and are not anticipated to be an acute or chronic risk due to their fairly short
half-life (typically <5 days), low intrinsic toxicity to animals, and low tendency to accumulate in animal
tissue. In the field where triclopyr TEA was used to control Eurasian watermilfoil, waterhyacinth, or
purple loosestrife, no invertebrate mortality or changes in invertebrate population structure was seen that
could be attributed to the use of triclopyr TEA (Washington State Department of Ecology, 2004).
Most species of fish are tolerant of triclopyr TEA. There have been no verified cases of toxicity to fish
when triclopyr is used at the maximum use rate of 2.5 ppm. For aquatic organisms, the acute toxicity
values for triclopyr varies by species (values for acute 96-hr LC50 ppm): rainbow trout (86-117), salmon
species (82-182), and bluegill sunfish (148). The Environmental Protection agency Toxicity Rating
system categorizes: “Slightly toxic(acute values 10-100 ppm) to Practically non-toxic ( >100 ppm)”. All
testing done with laboratory water at pH of ~7-8, Lake Desire is reported to have an average surface pH
of 7.4 (King County, 1995).
All of these values are well above the maximum use rate of triclopyr TEA of 2.5 ppm. These
species have LC values that are >10-fold greater than the expected environmental concentration (EEC)
50

that occurs immediately after application therefore it is not likely that they would be adversely impacted
by the effects of triclopyr TEA. In general, triclopyr TEA can be considered to have very low toxicity to
environmentally relevant fish and aquatic invertebrates. Triclopyr TEA appears to be extremely safe for
use in the presence of threatened and endangered salmonid game-fish.
Suitability for Lake Desire
Aquatic herbicides can provide an effective method for control and eventual eradication of
noxious weeds at Lake Desire. Success in using aquatic herbicides to control aquatic noxious weeds is
contingent upon many factors: correct formulation, timing, application method, adjuvants (surfactants)
used, weather conditions when applied, etc. Also, the application of aquatic herbicide to all aquatic
plants (emergent, floating, or submerged) is required to be done by Washington State Department of
Agriculture Certified Aquatic Herbicide Applicator and requires the obtaining of an Aquatic Plant and
Algae Management Permit from Washington State Department of Ecology.
Submerged and Floating Plant Control. Chemical control of the submerged and floating
aquatic weeds, Eurasian watermilfoil and fragrant water lily, require the use of specially formulated and
applied herbicides.
The use of a formulation of 2,4-D DMA or triclopyr-TEA should provide excellent initial control
of the Eurasian watermilfoil. Use of these herbicides, while applied to the water column, can be applied
in the specific areas where the milfoil plants are growing, thus targeting only those plants and leaving the
surrounding native submerged plants largely undisturbed. An expensive and riskier (to non-target plants)
lake-wide treatment with fluridone for control of Eurasian watermilfoil is un-necessary because of the
scattered nature of the infestation.
The loose sediments in Lake Desire are high in organic content and are flocculent around much of
the lake’s littoral zone. There is some concern that the granular formulations of 2,4-D BEE may settle by
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gravity into these sediments, which could inhibit the release of the 2,4-D to the water column. If this was
the case, the predicted level of control of Eurasian watermilfoil would not be achieved because the
concentrations released to the water column may not be high enough to kill the plants. Determination of
which form of the herbicides is used (liquid, pellet, or granular) will be most effective at Lake Desire can
be made on the recommendation of experienced aquatic herbicide applicators.
Triclopyr-TEA use for submerged plant situations requires careful monitoring if herbicide
concentration levels over an extended time period to make sure that the concentration is high enough to
kill the targeted plants but not so high as to cause adverse side effects. Two treatments may be required
to keep the herbicide concentration at the appropriate level for the desired time period.
Fragrant water lily can be most effectively treated with an aquatic version of glyphosate.
Westerdahl and Getsinger (1988) report excellent control of the fragrant water lily with glyphosate.
Generally glyphosate is the recommended herbicide for water lily control because it can be applied
directly to the floating leaves, unlike fluridone or endothall which must be applied to the water. The
application of glyphosate allows specific plants or areas of plants to be targeted for removal. Generally
two applications of glyphosate are needed. The second application later in the summer controls the plants
that were missed during the first herbicide application. The control effectiveness of fragrant water lily is
easy to measure through visual surveys due to the floating leaves.
One of the main reasons to eradicate milfoil and fragrant water lily is to maintain the health of the
native aquatic plant community for all of the species that utilize them in their life cycles, as well as to
maintain the viability of the lake for human recreational uses. The nature of the control methods to be
implemented will minimize impacts to native aquatic vegetation. The control of the Eurasian watermilfoil
and fragrant water lily will be conducted by methods designed to preserve (and eventually enhance or
conserve) the native plant communities. Herbicide selective to Eurasian watermilfoil will be used for its
control and will not require a whole-lake treatment that would expose all the submersed plants to the
herbicide. The herbicide for the fragrant water lily will be applied to the floating leaves, and therefore
should be easily focused to kill only the target vegetation.
Follow-up control methods (diver hand pulling and/or diver dredging) will focus specifically on
these two target species and should also leave beneficial plants intact. With these constraints in place,
conservation areas should not need to be established to serve vital ecosystem functions until native plants
re-establish.
A drawback of using herbicide to control water lily is the potential for “uplifting” of mats of
decomposing water lily roots that can form floating islands in the lake after the plants have died. Most of
the water lilies at Lake Desire are in small, discrete circular patches as opposed to large monospecific
stands. These smaller areas may not generate floating sediment mats because of their size, but there are
several places in Lake Desire with a larger area covered with fragrant water lily. Note that natural decay
of fragrant water lily patches can also often create these floating mats. Removal of these mats from the
lake is possible using manual or mechanical means (generally involving towing the mats to a take out
point and cutting them up with hand tools or larger machinery). At minimum, a Hydraulic Project
Approval (HPA) permit from the Washington Department of Fish and Wildlife will be required to remove
the mats. Other permits may also be required.
Emergent Plant Control. The application of herbicide to the emergent species (purple
loosestrife and reed sweet grass) is best conducted by manual spot applications. Control of purple
loosestrife is most effectively achieved using a selective herbicide such an aquatic approved version of
triclopyr or 2,4-D. Triclopyr-TEA in particular has been very effective in killing purple loosestrife plants
and has the lowest human and ecological side effects. Reed sweet grass can be very effectively treated
using an aquatic formulation of glyphosate.
An experienced herbicide applicator can selectively target individual emergent weed species and
limit collateral damage to other species to a minimum. This is especially true when infestations are small
11
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so that large areas with a diverse plant distribution don’t have to be treated. Since the emergent noxious
weed infestations at Lake Desire are still confined largely to the shoreline, it should be relatively simple
for the applicator to avoid significant collateral damage and preserve the native plant community.
Treatment of purple loosestrife will likely have to occur twice during the growing season in order
to ensure that no plants were missed as the vegetative part of the plants can be hard to spot amongst other
vegetation.
Water Use Restrictions. Some residents of lake desire may have water right claims on Lake
Desire an occasionally use lake water to irrigate their yards. Use of lake water that had recently been
treated with herbicide to water landscape or vegetable gardens may cause damage to those plants. To
ensure that all residents who might draw water from the lake are aware of water use restrictions, there will
be announcements sent to all lakeside residents prior to each herbicide treatment. One announcement will
be sent at the beginning of the summer with approximate dates of planned treatments, and subsequent
announcements will be sent 7-10 days prior to each treatment, with exact dates of treatment and use
restrictions.
Manual Control Methods
(hand pulling, diver hand pulling, raking, cutting using hand tools)
Hand pulling of aquatic plants is similar to pulling weeds out of a garden. It involves removing entire
plants (leaves, stems, and roots) from the area of concern and disposing of them in the trash or an area
away from the shoreline, depending on the species. In water less than three feet deep no specialized
equipment is required, although a spade, trowel, or long knife may be needed if the sediment is packed or
heavy. In deeper water, hand pulling is best accomplished by divers with SCUBA equipment and mesh
bags for the collection of plant fragments. Some sites may not be suitable for hand pulling such as areas
where deep, loose flocculent sediments may cause a person hand pulling to sink deeply into the sediment.
Other areas where hand pulling may be in effective are rocky areas (such as a rip-rap wall), areas with
large amounts of fallen wood, or areas with dense vegetation (such as reed canarygrass) where weed root
removal is very difficult.
A sturdy rake makes a useful tool for removing aquatic plants. Attaching a rope to the rake allows
removal of a greater area of weeds. Raking literally tears plants from the sediment, breaking some plants
off and removing some roots as well. Specially designed aquatic plant rakes are available. Rakes can be
equipped with floats to allow easier plant and fragment collection. The operator should pull towards the
shore because a substantial amount of plant material can be collected in a short distance. Note that roots
left in the soil will create new plants.
Cutting (using hand tools) differs from hand pulling in that plants are cut and the roots are not removed.
Cutting is performed by standing on a dock or on shore and throwing a cutting tool out into the water. A
non-mechanical aquatic weed cutter is commercially available. Two single sided, razor sharp stainless
steel blades forming a “V” shape are connected to a handle, which is tied to a long rope. The cutter can be
thrown about 20 – 30 feet into the water. As the cutter is pulled through the water, it cuts a 48-inch wide
swath. Washington State requires that cut plants be removed from the water. The stainless steel blades
that form the V are extremely sharp and great care must be taken with this implement. It should be stored
in a secure area where children do not have access.
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All of the manual control methods create plant fragments. It’s important to remove all fragments from the
water to prevent them from re-rooting or drifting onshore. Plants and fragments can be composted or
added directly to a garden.
Advantages
 Manual methods are easy to use around docks and swimming areas.
 The equipment is inexpensive.
 Hand-pulling allows the flexibility to remove undesirable aquatic plants while leaving desirable
plants.
 These methods are environmentally safe if done carefully.
 Manual methods don’t require expensive permits, and can be performed on aquatic noxious
weeds with Hydraulic Project Approval obtained by reading and following the Pamphlet HPA
Aquatic Plants and Fish (publication #APF-1-98) available free of charge from the Washington
Department of Fish & Wildlife (1998).
Disadvantages
 Manual methods must include regular scheduled surveys to determine the extent of the remaining
weeds and/or the appearance of new plants after eradication has been attained.
 As plants re-grow or fragments re-colonize the cleared area, the treatment may need to be
repeated several times each summer.
 Because these methods are labor intensive, they may not be practical for large areas or for thick
weed beds.
 Even with the best containment efforts, it is difficult to collect all plant fragments, leading to recolonization or spread of the infestation.
 Some plants, like water lilies which have massive rhizomes, are difficult to remove by hand
pulling.
 Pulling weeds and raking stirs up the sediment and makes it difficult to see remaining plants.
Sediment re-suspension can also increase nutrient levels in lake water.
 Hand pulling and raking impacts bottom-dwelling animals.
 The V-shaped cutting tool is extremely sharp and can be dangerous to use.
Permits
Permits are required for many types of manual projects in lakes and streams. The Washington State
Department of Fish and Wildlife requires a Hydraulic Project Approval permit for all activities taking
place in the water including hand pulling, raking, and cutting of aquatic plants. The Pamphlet HPA
discussed above is free of charge. Large projects and some control methods may require individual
HPAs, which do have a fee.
Costs
 Hand-pulling costs up to $130 for the average waterfront lot for a hired commercial puller.
 A commercial grade weed cutter costs about $130 with accessories. Weed rakes costs about $25to
$125. Diver hand pulling about $5,000/day for a “long day” with two divers and a boat.
Suitability for Lake Desire
 Manual control of submersed weeds is an excellent follow up to chemical control, since detailed
and careful removal of remaining plants is easily done this way. At this point, diver handpulling
should be sufficient to remove all of the remaining Eurasian watermilfoil plants.
 Manual methods may also be vital in combating new infestations of Eurasian watermilfoil in
subsequent years.
13
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The currently infested areas are too large to use manual techniques as the sole source of control
for Eurasian watermilfoil and fragrant water lily. Costs would be much higher than for an
integrated approach (combining chemical and non-chemical control techniques).
Manual methods have the potential for missing Eurasian watermilfoil plants, especially after
stirring up sediments.
Manual methods have the potential for fragmentation, exacerbating the existing Eurasian
watermilfoil problem.
Cutting can be used to temporarily control, but not eradicate, small areas of fragrant water lily,
especially those close to the shoreline. Using this method out in the open water would require a
stable boat (not canoe) and great care not to injure oneself or another passenger. Since repeated
cutting over several seasons may be required to starve the roots, this would fit best as a
supplement to other control methods.
Many landowners have already been manually removing their loosestrife for several seasons.
Roots can be pulled out in loose, mucky soil or excavated in harder soil, killing the plants. In
other situations this does not kill the mature perennial plants, but does halt seed production and
can contain the infestation at current levels. If done repeatedly over several seasons it may starve
the roots and kill the plants.
Manual removal of seedlings (pulling) of purple loosestrife is much easier than the removal of
well-rooted, mature plants. This technique can be used to exhaust the seed bank and supplement
other eradication efforts.

Mechanical Control Methods
(diver dredging, weed rolling, rotovation, harvesting, cutting)
Diver Dredging
Diver dredging (suction dredging) is a method whereby SCUBA divers use hoses attached to
small dredges (often dredges used by miners for mining gold from streams) to suck plant material from
the sediment. The purpose of diver dredging is to remove all parts of the plant including the roots. A good
operator can accurately remove target plants, like Eurasian watermilfoil, while leaving native species
untouched. The suction hose pumps the plant material and the sediments to the surface where they are
deposited into a screened basket. The water and sediment are returned back to the water column (if the
permit allows this), and the plant material is retained. The turbid water is generally discharged to an area
curtained off from the rest of the lake by a silt curtain. The plants are disposed of on shore. Removal rates
vary from approximately 0.25 acres per day to one acre per day depending on plant density, sediment
type, size of team, and diver efficiency. Diver dredging is more effective in areas where softer sediment
allows easy removal of the entire plants, although water turbidity is increased with softer sediments.
Harder sediment may require the use of a knife or tool to help loosen sediment from around the roots. In
very hard sediments, milfoil plants tend to break off leaving the roots behind and defeating the purpose of
diver dredging.
Diver dredging has been used in British Columbia, Washington, and Idaho to remove early
infestations of Eurasian watermilfoil (King County, 2003). In a large-scale operation in western
Washington, two years of diver dredging reduced the population of milfoil by 80 percent (Silver Lake,
Everett).
Advantages

Appendix 2 – Control Method Options

14






Diver dredging can be a very selective technique for removing pioneer colonies of Eurasian
watermilfoil.
Divers can remove plants around docks and in other difficult to reach areas.
Diver dredging can be used in situations where herbicide use is not an option for aquatic plant
management.
Might be good spot control method in subsequent years (coordinated with diver survey)

Disadvantages
 Diver dredging is very expensive.
 Dredging stirs up large amounts of sediment. This may lead to the release of nutrients or longburied toxic materials into the water column.
 Only the tops of plants growing in rocky or hard sediments may be removed, leaving a viable root
crown behind to initiate growth.
Permits
Diver dredging requires Hydraulic Approval from the Department of Fish and Wildlife, and other
permits may be required.
Costs
Depending on the density of the plants, specific equipment used, number of divers and disposal
requirements, costs can run about $3,000 per day.
Suitability for Lake Desire
 As with diver hand pulling, diver dredging could be used after the initial herbicide applications to
remove plants that were missed or unaffected by the herbicide. The soft organic sediments in
Lake Desire should make this method effective. However, permit costs may warrant having this
work done as diver hand pulling since the roots should be largely removed from the loose
sediments without the need for dredging.
 Diver dredging greatly disturbs sediments and can affect nutrient concentrations and algal
production in the lake (see Disadvantages above). If other techniques of for removal are suitable,
this should not be considered.
Weed Rolling
Like the “well-worn” or “often-trod path”, this method of controlling aquatic weed growth
depends on frequent agitation and slight compaction of lake sediments. This method appears to offer the
individual property owner a means of controlling weed growth within a small defined area.
The method uses a commercially available, low voltage power unit that drives and up-to-30-foot
long roller set on the lake bottom through an adjustable arc of up to 270 degrees. A reversing action built
into the drive automatically brings the roller back to complete the cycle. Fins on the rollers detach some
plants from the soil, while the rollers force other plants flat, gradually inhibiting growth. Detached plants
should be removed from the water with a rake or gathered by hand.
Once plants are cleared from the area, the device can be used as little as once per week or less to
keep plants from re-colonizing the area. When not in use, the equipment should be stored along-side a
dock or in a place where people will not step on the roller and accidentally injure themselves.
Little maintenance is required, but the unit must be removed from the water in winter in areas
where lakes area expected to freeze. The life of the unit is predicted at a minimum of five years.
Advantages
 Rolling suppresses re-growth of plants in areas where it is regularly used.
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The treatment area can be modified by up to three, ten foot roller tube sections, as well as by
adjusting the roller tube travel arc.
Weed rolling creates and maintains areas of open water adjacent to docks.
Operating costs are low – about the same as using an ordinary light bulb.

Disadvantages
 Weed rolling may disturb some bottom dwelling animals and may interfere with fish spawning.
 Weed rolling may cause plant fragmentation, which may increase the spread of some invasive
weeds.
 When the cleared area is to be used for activities such as swimming or wading, the rollers should
be unplugged from the power source, moved and stored under or along a dock.
 Never allow people in the water when the equipment is operating.
 Never allow water activity above or along side of the equipment to keep people from contacting
the roller tube and accidentally injuring themselves.
 Weed rolling only clears a small area around a dock or other structure and is not suitable for
larger control efforts.
Permits
Installation of weed rolling devices requires hydraulic approval obtained free from the Department of
Fish and Wildlife. Check with your local jurisdiction to determine whether a shoreline permit is required.
Cost
Purchase cost is approximately $3,500. Installation is simple and requires only a 110 volt ground
fault interrupter and an outdoor extension cord in addition to the equipment package supplied by the
manufacture. Operating costs are analogous to the cost of using a 75 watt light bulb.
Rotovation
Rotovators use underwater rototiller-like blades to uproot Eurasian watermilfoil plants. The rotating
blades churn seven to nine inches deep into the lake or river bottom to dislodge plant root crowns that are
generally buoyant. The plants and roots may then be removed from the water using a weed rake
attachment to the rototiller head or by harvester or manual collection. Since rotovation causes severe
short term turbidity and major fragmentation of both plants and roots, it is not recommended for any but
small water bodies where all available area is already occupied by the weeds.
Harvesting
Mechanical harvesters are large machines which both cut and collect aquatic plants. Cut plants are
removed from the water by a conveyor belt system and stored on the harvester until disposal. Harvesting
machines can cut plants from two to seven feet deep, but can be hindered by docks and submerged wood.
A barge may be stationed near the harvesting site for temporary plant storage or the harvester carries the
cut weeds to shore. The shore station equipment is usually a shore conveyor that mates to the harvester
and lifts the cut plants into a dump truck. Harvested weeds are disposed of in landfills, used as compost,
or in reclaiming spent gravel pits or similar sites. Harvesting of submerged weeds is usually done two or
more times a growing season. Since harvesting causes major fragmentation of submersed weeds and
cannot retrieve all fragments, harvesters often cause the infestation to spread. Therefore, harvesting is not
recommended unless an entire water body is infested with the weed and the goal is maintenance of open
water using a long term mowing schedule.
Cost
Harvesting costs range from $1,200 to $1,500 per acre per treatment.
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Cutting
Mechanical weed cutters cut aquatic plants several feet below the water’s surface. Unlike
harvesting, cut plants are not collected while the machinery operates and are left in the water column.
Suitability of Rotovation, Harvesting and Cutting for Lake Desire
None of these options are suitable for the level of infestation at Lake Desire. They are not eradication
tools, but rather are used to manage and control heavy, widespread infestations of aquatic weeds. These
processes create plant fragments, and therefore should not be used in systems where milfoil is not already
widespread. In a moderate infestation of floating and submerged aquatic weeds such as at Lake Desire,
these methods would probably serve to spread and expand the infestation. According to Ecology, “There
is little or no reduction in plant density with mechanical harvesting.” Since the aim of this project is to
eliminate milfoil from the system, these are not compatible control strategies. Harvesting and cutting do
not remove root systems. Rotovation would cause damage to the lake sediments and associated animals in
a system that does not already receive dredging for navigability.

Environmental Manipulation
(water level drawdown, bottom barriers/screens, nutrient reduction)
Water Level Drawdown
Lowering the water level of a lake or reservoir can have a dramatic impact on some aquatic weed
problems. Water level drawdown can be used where there is a water control structure that allows the
managers of lakes or reservoirs to drop the water level in the waterbody for extended periods of time.
Water level drawdown often occurs regularly in reservoirs for power generation, flood control, or
irrigation; a side benefit being the control of some aquatic plant species. However, regular drawdowns
can also make it difficult to establish native aquatic plants for fish, wildlife, and waterfowl habitat in
some reservoirs.
Suitability for Lake Desire
Drawdown is not a viable control strategy for Lake Desire. The outlet from Lake Desire is a natural
stream through a wetland system that does not have a control structure installed. Not only would
drawdown be difficult to achieve, it would also cause significant damage to the ecosystem. The amount of
drawdown required to impact milfoil would dry out the littoral zone of the lake. This would damage
native plants and animals in both the lake and the adjacent wetland and have many negative consequences
for residents living around the lake. Without a regular, strong surface inflow to the system (lake),
returning the water level to a previous state would be both cost and time prohibitive.
Bottom Screens/Barrier
A bottom screen or benthic barrier covers the sediment like a blanket, compressing aquatic plants
while reducing or blocking light. Materials such as burlap, plastics, perforated black Mylar, and woven
synthetics can all be used as bottom screens. Some people report success using pond liner materials.
There is also a commercial bottom screen fabric called Texel, a heavy, felt-like polyester material, which
is specifically designed for aquatic plant control.
An ideal bottom screen should be durable, heavier than water, reduce or block light, prevent
plants from growing into and under the fabric, be easy to install and maintain, and should readily allow
gases produced by rotting weeds to escape without “ballooning” the fabric upwards.
Over time algae can accumulate on the bottom screen, resulting in the trapping of gas from
below. Even the most porous materials, such as window screen, will billow due to gas buildup.
Therefore, it is very important to anchor the bottom barrier securely to the bottom. Unsecured screens can
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create navigation hazards and are dangerous to swimmers. Anchors must be effective in keeping the
material down and must be regularly checked.
Natural materials such as rocks or sandbags are preferred as anchors.
The duration of weed control depends on the rate that weeds can grow through or on top of the
bottom screen, the rate that new sediment is deposited on the barrier, and the durability and longevity of
the material. For example, burlap may rot within two years, plants can grow through window screening
material, and can grow on top of felt-like Texel fabric. Regular maintenance is essential and can extend
the life of most bottom barriers.
Bottom screens will control most aquatic plants, however freely-floating species such as the
bladderworts or coontail will not be controlled by bottom screens. Plants like Eurasian watermilfoil will
send out lateral surface shoots and may canopy over the area that has been screened giving less than
adequate control.
In addition to controlling nuisance weeds around docks and in swimming beaches, bottom
screening has become an important tool to help eradicate and contain early infestations of noxious weeds
such as Eurasian watermilfoil and Brazilian elodea. Pioneering colonies that are too extensive to be hand
pulled can sometimes be covered with bottom screening material. For these projects, we suggest using
burlap with rocks or burlap sandbags for anchors. By the time the material decomposes, the milfoil
patches will be dead as long as all plants were completely covered. Snohomish County staff reported
native aquatic plants colonizing burlap areas that covered pioneering patches of Eurasian watermilfoil.
When using this technique for Eurasian watermilfoil eradication projects, divers should recheck the
screen within a few weeks to make sure that all milfoil plants remain covered and that no new fragments
have taken root nearby.
Bottom screens can be installed by the homeowner or by a commercial plant control specialist.
Installation is easier in winter or early spring when plants have died back. In summer, cutting or hand
pulling the plants first will facilitate bottom screen installation. Research has shown that much more gas
is produced under bottom screens that are installed over the top of aquatic plants. The less plant material
that is present before installing the screen, the more successful the screen will be in staying in place.
Bottom screens may also be attached to frames rather than placed directly onto the sediment. The frames
may then be moved for control of a larger area (see instructions for constructing and installing bottom
screens).
Advantages
 Installation of a bottom screen creates an immediate open area of water.
 Bottom screens are easily installed around docks and in swimming areas.
 Properly installed bottom screens can control up to 100 percent of aquatic plants.
 Screen materials are readily available and can be installed by homeowners or by divers.
Disadvantages
 Because bottom screens reduce habitat by covering the sediment, they are suitable only for
localized control.
 For safety and performance reasons, bottom screens must be regularly inspected and maintained.
 Harvesters, rotovators, fishing gear, propeller backwash, or boat anchors may damage or dislodge
bottom screens.
 Improperly anchored bottom screens may create safety hazards for boaters and swimmers.
 Algae can accumulate on the screen, resulting in gas trapping, and ballooning of the screen.
 Swimmers may be injured by poorly maintained anchors used to pin bottom screens to the
sediment.
 Some bottom screens are difficult to anchor on deep muck sediments.
 Bottom screens interfere with fish spawning and bottom-dwelling animals.
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Without regular maintenance aquatic plants may quickly colonize the bottom screen.

Permits
Bottom screening in Washington requires hydraulic approval, obtained free from the Department of
Fish and Wildlife. Check with your local jurisdiction to determine whether a shoreline permit is required.
Costs
Barrier materials cost $0.22 to $1.25 per square foot. The cost of some commercial barriers includes
an installation fee. Commercial installation costs vary depending on sediment characteristics and type of
bottom screen selected. It costs up to about $750 to have 1,000 square feet of bottom screen installed.
Maintenance costs for a waterfront lot are about $120 each year.
Suitability for Lake Desire
 The Eurasian watermilfoil infestation at Lake Desire is too advanced to consider this method for
large-scale eradication.
 Most of the lakeshore residences have only small infestations and the bottom barrier would just
reduce habitat by covering the sediment.
 Infested areas are too scattered or are too large to use a bottom barrier without becoming cost
prohibitive. Barriers could be effective at the boat ramp to prevent re-infestation after initial
control, or in areas that have dense milfoil and have shown resistance to the herbicide.
 Since there is not a swimming beach at Lake Desire, the boat launch seems the only appropriate
place to install a bottom barrier to enhance the recreational potential of the lake.
Nutrient Reduction
At lakes in watersheds with identifiable sources of excess nutrients, a program to reduce nutrients
entering the lake could possibly be an effective method of controlling aquatic vegetation. Sources of
excessive nutrients might include failing septic tanks, other accidental or planned wastewater effluent, or
runoff from agricultural lands. If nutrient reduction were enacted as the primary method of weed control,
extensive research would be necessary to determine the current nutrient budget for the lake and
surrounding watershed, whether nutrient reduction would result in milfoil reduction, and to identify and
mitigate the natural and human-mediated nutrient sources.
Suitability for Lake Desire
Nutrient reduction is not an appropriate control measure for Lake Desire for several reasons.
First, there are few identified sources of high nutrient input. The rate of septic tank failure was estimated
to be 15.8%, slightly above the 8.8% average for the entire Cedar River Basin Planning area (King
County, 1993). While there are a number of small noncommercial farms in the Peterson Creek subbasin
that have the potential to contribute nutrients to the system, stormwater samples taken at the mouth of
Peterson Creek do not indicate current septic or agricultural nonpoint pollution problems. Conditions
reported in 1993 are very similar to current conditions in the Peterson Creek subbasin, due in part to
wetland catchments within the subbasin being designated as Wetland Management Areas in the Cedar
River Basin Plan (King County, 2003).
Second, recent water quality data collected through the King County Lake Stewardship
Program’s volunteer monitoring program, (Table 2), do not show phosphorus and nitrogen levels to be
inordinately high (King County, 2003). Because the phosphorus and nitrogen levels are not currently
high, reducing their levels would not be expected to alleviate adverse nutrient conditions in the lake.
Finally, nutrient reduction measures are not likely to be an effective control on milfoil. Milfoil
has the ability to live in various environmental conditions; it can withstand a broad range of aquatic
environments, from oligotrophic to eutrophic waters, and it grows in water depths from as shallow as 0.5
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meters to as deep as 8 meters. It also can grow in substrates ranging from poor, sandy sediment to highly
organic soils and can survive in wide ranges of salinity, pH, and temperature conditions (Aiken et al.,
1979; Nichols and Shaw, 1986).
Neither the data from the Cedar River Current and Future Conditions Report (King County,
1993), nor the water quality data from the King County volunteer monitoring program (Table 2), suggest
a need to reduce significantly the external nutrient loads to Lake Desire.
While water quality improvements would likely result if each watershed resident reduced or
eliminated sources of nutrient input to the lake, this would not be likely to be an effective primary method
of controlling aquatic weeds. Nutrients in the sediments would be more likely to have an impact, since
milfoil and other targeted aquatic weed species obtain more than 85% of their nutrients from the sediment
(King County, 2003). Such an effort would be beyond the scope of any project that could be undertaken at
Lake Desire.

Biological Control
General Overview
The following information and citations on the watermilfoil weevil are taken from the
Washington State Department of Ecology’s website on Aquatic Plant Management.
http://www.ecy.wa.gov/programs/wq/plants/management/biocontrol.html
Many problematic aquatic plants in the western United States are non-indigenous species. Plants
like Eurasian watermilfoil, Brazilian elodea, and purple loosestrife have been introduced to North
America from other continents. Here they grow extremely aggressively, forming monocultures that
exclude native aquatic plants and degrade fish and wildlife habitat. Yet, often these same species are not
aggressive or invasive in their native range. This may be in part because their populations are kept under
control by insects, diseases, or other factors not found in areas new to them.
The biological control of aquatic plants focuses on the selection and introduction of other
organisms that have an impact on the growth or reproduction of a target plant, usually from their native
ranges. Theoretically, by stocking an infested waterbody or wetland with these organisms, the target plant
can be controlled and native plants can recover.
Classic biological control uses control agents that are host specific. These organisms attack only
the species targeted for control. Generally these biocontrol agents are found in the native range of the
nuisance aquatic plants and, like the targeted plant, these biocontrol agents are also non-indigenous
species. With classic biological control an exotic species is introduced to control another exotic species.
However, extensive research must be conducted before release to ensure that biological control agents are
host specific and will not harm the environment in other ways. The authors of Biological Control of
Weeds – A World Catalogue of Agents and Their Target Weeds state that after 100 years of using
biocontrol agents, there are only eight examples, world-wide, of damage to non-target plants, “none of
which has caused serious economic or environmental damage…” (Julien, 1982).
Search for a classical biological control agent typically starts in the region of the world that is
home to the nuisance aquatic plant. Researchers collect and rear insects and/or pathogens that appear to
have an impact on the growth or reproduction of the target species. Those insects/pathogens that appear to
be generalists (feeding or impacting other aquatic plant species) are rejected as biological control agents.
Insects that impact the target species (or very closely related species) exclusively are considered for
release.
Once collected, these insects are reared and tested for host specificity and other parameters. Only
extensively researched, host-specific organisms are cleared by the United States for release. It generally
takes a number of years of study and specific testing before a biological control agent is approved.
Even with an approved host-specific bio-control agent, control can be difficult to achieve.
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Some biological control organisms are very successful in controlling exotic species and others are of little
value. A number of factors come into play. It is sometimes difficult to establish reproducing populations
of a bio-control agent. The ease of collection of the biocontrol and placement on the target species can
also have a role in the effectiveness. Climate or other factors may prevent its establishment, with some
species not proving capable of over-wintering in their new setting. Sometimes the bio-control insects
become prey for native predator species, and sometimes the impact of the insect on the target plant just
isn’t enough to control the growth and reproduction of the species.
People who work in this field say that the more biological control species that you can put to
work on a problem plant, the better success you will have in controlling the targeted species. There are
some good examples where numerous biological control agents have had little effect on a targeted
species, and other examples where one biocontrol agent was responsible for the complete control of a
problem species.
However, even when biological control works, a classic biological control agent generally does
not totally eliminate all target plants. A predator-prey cycle establishes where increasing predator
populations will reduce the targeted species. In response to decreased food supply (the target plant is the
sole food source for the predator), the predator species will decline. The target plant species rebounds due
to the decline of the predator species. The cycle continues with the predator populations building in
response to an increased food supply.
Although a successful biological control agent rarely eradicates a problem species, it can reduce
populations substantially, allowing native species to return. Used in an integrated approach with other
control techniques, biological agents can stress target plants making them more susceptible to other
control methods.
A number of exotic aquatic species have approved classic biological control agents available for
release in the US. These species include Hydrilla, water hyacinth, alligator weed, and purple loosestrife.
In 1992 three beetles were released in Washington for purple loosestrife control. Their damaging
impact on purple loosestrife populations was evident in the Winchester Wasteway area of Grant County
in 1996. In 1998, 1999, and 2000, the Washington State Noxious Weed Control Board organized insect
collection for state, local, and federal staff. Thousands of insects were collected and distributed to purple
loosestrife sites throughout the state and even the United States. The King County Noxious Weed Control
Program has placed Galerucella sp. from the Winchester Wasteway on a number of purple loosestrife
sites. These sites were chosen because of a high density of the target plant and the fact that other control
methods were impractical. The sites were in complex wetland habitats with a high presence of native
vegetation that would be damaged by chemical applications or repeated foot traffic through the wetland to
implement manual control methods.
Another type of biological control uses general agents such as grass carp (see below) to manage
problem plants. Unlike classical bio-control agents, these fish are not host specific and will not target
specific species. Although grass carp do have food preferences, under some circumstances, they can
eliminate all submersed vegetation in a waterbody. Like classic biological control agents, grass carp are
exotic species and originate from Asia. In Washington, all grass carp must be certified sterile before they
can be imported into the state. There are many waterbodies in Washington (mostly smaller sites) where
grass carp are being used to control the growth of aquatic plants.
During the past decade a third type of control agent has emerged. In this case, a native insect that
feeds and reproduces on northern milfoil (Myriophyllum sibericum) which is native to North America,
was found to also utilize the non-native Eurasian watermilfoil (Myriophyllum spicatum). Vermont
government scientists first noticed that Eurasian watermilfoil had declined in some lakes and brought this
to the attention of researchers. It was discovered that a native watermilfoil weevil (Euhrychiopsis
lecontei) feeding on Eurasian watermilfoil caused the stems to collapse. Because native milfoil has
thicker stems than Eurasian watermilfoil, the mining activity of the larvae does not cause it the same kind
of damage. A number of declines of Eurasian watermilfoil have been documented around the United
States and researchers believe that weevils may be implicated in many of these declines.
21
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Several researchers around the United States (Vermont, Minnesota, Wisconsin, Ohio, &
Washington) have been working to determine the suitability of this insect as a bio-control agent. The
University of Washington is conducting research into the suitability of the milfoil weevil for the
biological control of milfoil in Washington lakes and rivers. Surveys have shown that in Washington the
weevil is found more often in eastern Washington lakes and it seems to prefer more alkaline waters.
However, it is also present in cooler, wetter western Washington. The most likely candidates for use as
biological controls are discussed in the following section.
Grass Carp
The following information and citations on the watermilfoil weevil are taken from the
Washington State Department of Ecology’s website on Aquatic Plant Management.
http://www.ecy.wa.gov/programs/wq/plants/management/aqua024.html
The grass carp, also known as the white amur, is a vegetarian fish native to the Amur River in
Asia. Because this fish feeds on aquatic plants, it can be used as a biological tool to control nuisance
submergent aquatic plant growth.
Success with grass carp in Washington has been variable. Sometimes the same stocking rate
results in no control, control, or even complete elimination of all underwater plants. Only 18 percent of 98
Washington lakes stocked with grass carp at a median level of 24 fish per vegetated acre were found to
have aquatic plants controlled to an intermediate level. In 39 percent of the lakes, all submersed plant
species were eradicated. It has become the consensus among researchers and aquatic plant managers
around the country that grass carp are an all or nothing control option. They should be stocked only in
waterbodies where complete elimination of all submersed plant species can be tolerated.
Grass carp exhibit definite food preferences and some aquatic plant species will be consumed
more readily than others. Eurasian watermilfoil is one of the less-preferable plants, and the fish will eat
most other aquatic plants in the lake before eating it. Generally in Washington, grass carp do not
consume emergent wetland vegetation or water lilies even when the waterbody is heavily stocked or over
stocked.
Facts about grass carp:
 Are only distantly related to the undesirable European carp, and share few of its habits.
 Live for at least ten years and probably much longer in Washington waters.
 Will grow rapidly and reach at least ten pounds. They have been known to reach 40 pounds in the
southern United States.
 Feed only on plants at the age they are stocked into Washington waters.
 Will not eat fish eggs, young fish or invertebrates, although baby grass carp are omnivorous.
 Feed from the top of the plant down so that mud is not stirred up. However, in ponds and lakes
where grass carp have eliminated all submersed vegetation the water becomes turbid. Hungry fish
will eat the organic material out of the sediments.
 Have definite taste preferences. Plants like Eurasian milfoil and coontail are not preferred.
American waterweed and thin leaved pondweeds are preferred. Water lilies are rarely consumed
in Washington waters.
 Are dormant during the winter. Intensive feeding starts when water temperatures reach 68o F.
 Are a river fish and have the desire to move from still waters into flowing waters.
 Are difficult to recapture if a waterbody has been overstocked.
 They may not feed in swimming areas, docks, boating areas, or other sites where there is heavy
human activity.
Advantages
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Grass carp are inexpensive compared to some other control methods and offer long-term control,
but fish need to be restocked at intervals.
Grass carp offer a biological alternative to aquatic plant control.

Disadvantages
 Depending on plant densities and types, it may take several years to achieve plant control using
grass carp and in many cases control may not occur or all submersed plants may be eliminated.
 The type of plants grass carp prefer may also be those most important for habitat and for
waterfowl food.
 If the waterbody is overstocked, all submersed aquatic plants may be eliminated. Removing
excess fish is difficult and expensive.
 If not enough fish are stocked, less-favored plants, such as Eurasian milfoil, may take over the
lake.
 Stocking grass carp may lead to algae blooms.
 All inlets and outlets to the lake or pond must be screened to prevent grass carp from escaping
into streams, rivers, or other lakes.
Permits
For Washington residents, a private fish stocking permit must be obtained from the Washington
Department of Fish and Wildlife. Check with your Fish and Wildlife regional office to obtain a permit
application. Also, if inlets or outlets need to be screened, an Hydraulic Project Approval application must
be completed for the screening project. Grass carp may not be permitted to be stocked in some states.
Costs
In quantities of 10,000 or more, 8 to 12 inch sterile grass carp can be purchased for about $5.00
each for truck delivery. The cost of small air freighted orders will vary and is estimated at $10 to $20 per
fish with shipping.












Other Considerations
Would not achieve immediate results – takes time and is not guaranteed to work.
Community may have concerns with introduced species
Potential damage to the native plant community of the lake, which could result in the
establishment of other aggressive plant species as pioneers
Concerns from fishermen about grass carp
Initial investment very expensive
The introduction of grass carp has generally been discouraged by State agencies, especially in
systems like Lake Desire.
Suitability for Lake Desire
Grass carp are not suitable for aquatic plant control in Lake Desire. The infestation of milfoil has
not reached a level where a bio-control such as grass carp would be necessary.
Their preferred food species include the dominant submersed aquatic species in Lake Desire,
which might be grazed before the milfoil. They could remove all the beneficial plants that support
a healthy fish population. Without cover and the invertebrates associated with beneficial native
aquatic vegetation, the system would be degraded and some species (invertebrates, fish, etc.) may
be extirpated.
The lake also has an outlet stream that eventually flows into another lake, Peterson Lake, making
it much more difficult to obtain the permits necessary to stock grass carp.
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Watermilfoil Weevil
The following information and citations on the watermilfoil weevil are taken from the
Washington State Department of Ecology’s website on Aquatic Plant Management.
http://www.ecy.wa.gov/programs/wq/plants/management/weevil.html
The milfoil weevil, Euhrychiopsis lecontei, has been associated with declines of Eurasian
watermilfoil (Myriophyllum spicatum) in the United States (e.g. Illinois, Minnesota, Vermont, and
Wisconsin). Researchers in Vermont found that the milfoil weevil can negatively impact Eurasian
watermilfoil by suppressing the plants growth and reducing its buoyancy (Creed and Sheldon 1995). In
1989, state biologists reported that Eurasian watermilfoil in Brownington Pond, Vermont had declined
from approximately 10 hectares (in 1986) to less than 0.5 hectares. Researchers from Middlebury
College, Vermont hypothesized that the milfoil weevil, which was present in Brownington Pond, played a
role in reducing Eurasian watermilfoil (Creed and Sheldon 1995). During 1990 through 1992, researchers
monitored the populations of Eurasian watermilfoil and the milfoil weevil in Brownington Pond. They
found that by 1991 Eurasian watermilfoil cover had increased to approximately 2.5 hectares
(approximately 55-65 g/m2) and then decreased to about 1 hectare (<15 g/m2) in 1992. Weevil
abundance began increasing in 1990 and peaked in June of 1992, where 3 - 4 weevils (adults and larvae)
per stem were detected (Creed and Sheldon 1995). These results supported the hypothesis that the milfoil
weevil played a role in reducing Eurasian watermilfoil in Brownington Pond.
To date, there have not been any documented declines of Eurasian watermilfoil in Washington
State that can be attributed to the milfoil weevil, although Creed speculated that declines of Eurasian
watermilfoil in Lake Osoyoos and the Okanogan River may have been caused by the milfoil weevil. In
Minnesota, Cenaiko Lake is the only lake in that state that has had a Eurasian watermilfoil crash due to
the weevil; other weevil lakes are yet to show declines in Eurasian watermilfoil. Researchers in
Minnesota have suggested that sunfish predation may be limiting weevil densities in some lakes (Sutter
and Newman 1997). The latter may be true for Washington State as sunfish populations are present in
many lakes in the state, including those with weevils. In addition, other environmental factors that may be
keeping weevil populations in check in Washington, but have yet to be studied, include over-wintering
survival and habitat quality and quantity (Jester et. al. 1997; Tamayo et. al., in press). Although the
milfoil weevil shows potential as a biological control for Eurasian watermilfoil more work is needed to
determine which factors limit weevil densities and what lakes are suitable candidates for weevil
treatments in order to implement a cost and control effective program.








Advantages
Milfoil weevils offer a biological alternative to aquatic plant control.
They may be cheaper than other control strategies.
Biocontrols enable weed control in hard-to-access areas and can become selfsupporting in some
systems.
If they are capable of reaching a critical mass, biocontrols can decimate a weed population.
Disadvantages
There are many uncertainties as to the effectiveness of this biocontrol in western Washington
waters.
There have not been any documented declines of Eurasian watermilfoil in Washington State that
can be attributed to the milfoil weevil.
Many of our lakes, possibly including Lake Desire, have introduced sunfish populations that may
predate on the milfoil weevils.
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Bio-controls often don’t eradicate the target plant species, and there would be population
fluctuations as the milfoil and weevil follow predator-prey cycles.

Permits
The milfoil weevil is native to Washington and is present in a number of lakes and rivers. It is found
associated with both native northern milfoil and Eurasian watermilfoil. A company is selling milfoil
weevils commercially. However, to import these out-of-state weevils into Washington requires a permit
from the Washington Department of Agriculture. As of 2011 no permits have been issued for use of
milfoil weevils to control aquatic weeds in Washington State.

Suitability for Lake Desire
Since the milfoil weevil is a new bio-control agent, it has not been released yet intentionally in western
Washington to control Eurasian watermilfoil. It is uncertain how effective the weevil will be and whether
populations per stem can be maintained at levels high enough to eradicate Eurasian watermilfoil.
Also, as with the grass carp, the infestation of milfoil in Lake Desire is not heavy enough to warrant biocontrol introduction when other methods are still available.

Purple loosestrife biocontrol agents

Galerucella spp. Beetles Two species of Galerucella beetles were first released in Washington in 1992
and subsequently have been released in King County several times in many locations. These small
golden‐brown leaf‐feeders defoliate plants and attack the terminal bud area, halting or drastically reducing
seed production. The larvae feed constantly on the leaf underside. Loosestrife seedling mortality is high.
These beetles are highly mobile and are often found in King County in locations far from release sites.

Hylobius transversovittatus is a root‐mining weevil that also eats leaves. The adult beetle is reddish
brown and ½ inch long. It eats from the leaf margins, working inward. Eggs are laid in the lower 2‐3
inches of the stem, or sometimes in the soil near the root. The larvae then work their way to the root,
where they eat the carbohydrate reserves. Evidence of larvae in the root is a zig‐zag pattern.

No Action Alternative
One option for managing aquatic weeds in Lake Desire is to let aquatic weeds continue to grow,
and do nothing to control them. This “no action” alternative would acknowledge the presence of the
aquatic weeds but would not outline any management plan or enact any planned control efforts.
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Effectively, a no action determination would preclude any integrated treatment and/or control effort,
placing the choice and responsibility of aquatic weed control with lakefront property owners.
Suitability for Lake Desire
The milfoil infestation is currently moderate in density; unless control measures are enacted, it is
likely to increase each growing season in the future until the entire littoral zone of the lake is dominated
by milfoil. Based on results of informal surveys by residents and King County staff, the infestations of
milfoil, purple loosestrife, and fragrant water lily have greatly increased since the last comprehensive
plant survey in 1994 (King County, 1996). If there is no control effort, it is likely that weed infestations
will continue to grow, making Lake Desire a prime source of milfoil fragments for other nearby lakes
with public access and boat launch facilities, as well as a potential source of seed spread by purple
loosestrife. Even if some of the residents chose to control the aquatic weeds near their properties, pockets
of milfoil would remain. The surviving plants would fragment each autumn, spreading to other areas of
the lake, including those that were treated by residents. The “no action” alternative is not preferred by
members of the Lake Desire community, or the King County Department of Natural Resources and Parks.
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Appendix 3 - Table of Toxicity of Aquatic Herbicides

Toxicity of Aquatic Herbicides
1

Herbicide

Maximum
Toxic
Toxic
2
Allowable
Concentration Concentration
Concentration
for Trout
for Water
(Safety
Fleas (Safety
Factor)3
Factor)
N/A
38 ppm
780 ppm
Glyphosate
N/A
>100 ppm
375 ppm
Imazapyr

2,4-D

4 ppm

Triclopyr

2.5 ppm

Fluridone

0.15 ppm

Diaquat

0.37 ppm

Endothall

5 ppm

>80 ppm
(20)
120 ppm
(45)
11.7 ppm
(75)
12.3 ppm
(35)
370 ppm
(75)

235 ppm
(60)
1500 ppm
(600)
6.5 ppm
(45)
0.75 ppm
(2)
75 ppm
(15)

Toxic
volume of
water for
ducks4

Time to
Potential to
5
Degredation Accumulate
in fish and
insects

N/A
N/A

Variable
<20 days

250 Liters

35-70 days

Very Low
Extremely
Low
Low

680 Liters

70-140 days

Very Low

100 days

Low

<14 days

Very Low

<14 days

Very Low

>33,333
Liters
1500 Liters
>1,000
Liters

Note: The summary information on this table was retrieved form EPA, Cornell Extension Toxicology Network, and National Pesticide information Center
factsheets.
1. Most aquatic herbicides are applied at 30-100% of the maximum allowable concentration. For milfoil control, fluridone is typically maintained at 510% of the maximum allowable concentration.
2. A toxic concentration of chemical in the water will kill 50% of a test population of animals (trout or water fleas) exposed to the chemical for 48 hours.
(ppm = parts per million)
3. The safety factor is the number of times the maximum allowable concentration needed to achieve a toxic dose. For example: 2.4 D at 80 ppm, or 20
times the maximum allowable concentration (4 ppm) is needed to reach toxic levels for trout.
4. The toxic volume of water is the amount of treated water at the maximum allowable concentration that a duck would need to drink in a day to
accumulated a toxic amount of the chemical in their tissue.
5. All herbicides listed here, except glyphosate which is broken down in the soil by microbes, are degraded by sunlight. The time to degradation is the
amount of the time needed for the chemical to degrade to a point where it is not detectable in the water, or at a level where it won’t harm plants if
used for irrigation.

Information retrieved and compiled by Herrera Environmental Consultants Inc., 2011 www.herrerainc.com/

Appendix 4 - Aquatic herbicide labels

NAVIGATE



GRANULAR AQUATIC HERBICIDE FOR CONTROLLING CERTAIN UNWANTED AQUATIC PLANTS
ACTIVE INGREDIENTS:
2,4-Dichlorophenoxyacetic acid, butoxyethyl ester…………………..27.6%
INERT INGREDIENTS: …………………………………………………...……...72.4%
TOTAL
100.0%
*Isomer specific by AOAC method No. 6.D01-5
*2,4-Dichlorophenoxyacetic acid equivalent 19% by weight
EPA Reg. No. 71368-4-8959

EPA Est. No. 407-IA-2

KEEP OUT OF REACH OF CHILDREN

CAUTION
For Chemical Emergency, Spill, Leak, Fire, Exposure or Accident
Call Chemtrec Day or Night 1-800-424-9300
STATEMENT OF PRACTICAL TREATMENT
IF SWALLOWED: Call a physician or Poison Control Center. Drink 1 or 2 glasses of water and induce vomiting by touching back of throat with finger. If person
is unconscious, do not give anything by mouth and do not induce vomiting.

IF ON SKIN: Wash with plenty of soap and water. Get medical attention.
IF INHALED: Remove victim to fresh air. If not breathing, give artificial respiration, preferably mouth-to-mouth. Get medical attention.
IF IN EYES: Flush eyes with plenty of water. Call a physician if irritation persists.
PRECAUTIONARY STATEMENTS

CAUTION
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

Harmful if swallowed, absorbed through skin, or inhaled. Causes eye irritation. Avoid contact with skin, eyes or clothing. Avoid breathing dust. When handling this
product, wear chemical resistant gloves. Wash thoroughly with soap and water after handling.
When mixing, loading, or ap plying this product or re pairing or cl eaning equipment use d w ith thi s pr oduct, w ear e ye protection (face shi eld o r sa fety glasses),
chemical resistant gloves, long-sleeved shirt, long pants, socks and shoes. It is recommended that safety glasses include front, brow and temple protection.
Wash hands, f ace and arms with soap and water as s oon as p ossible after mixing, loading, or applying this product. Wash hands, face and ha nds with soap and
water before eating, smoking or drinking. Wash hands and arms before using toilet. After work, remove all clothing and shower using soap and water. Do not reuse
clothing worn during the previous day’s mixing and loading or application of th is product without cleaning first. Clothing must be kept and washed separately from
other household laundry. Remove saturated clothing as soon as possible and shower.

ENVIRONMENTAL HAZARDS

This p roduct i s t oxic to fi sh. D rift or r unoff m ay adversely a ffect fi sh and non-target pl ants. D o not a pply to water except as sp ecified on th is la bel. Do n ot
contaminate w ater when di sposing of equipment washwaters. D o n ot ap ply to w aters use d for i rrigation, ag ricultural spra ys, w atering dai ry a nimals or d omestic
water supplies.
Clean sp reader equipment t horoughly before usi ng i t f or any other p urposes. V apors fr om thi s p roduct m ay i njure susceptible plants i n t he i mmediate vi cinity.
Avoid drift of dust to susceptible plants.

MIXING OR LOADING: Most cases of ground water contamination involving phenoxy herbicides such as 2,4-D have been associated with mixing/loading and

disposal si tes. Caution sh ould be e xercised when h andling 2,4-D pesticides at s uch si tes to p revent co ntamination o f g round water supplies. Use of cl osed
systems f or mixing or transferring thi s pesticide will reduce the probability of spills. Placement of the mixing/loading equi pment on an impervious pa d t o c ontain
spills will help prevent ground water contamination.

DIRECTIONS FOR USE
IT IS A VIOLATION OF FEDERAL LAW TO USE THIS PRODUCT IN A MANNER INCONSISTENT WITH ITS LABELING.
READ THIS ENTIRE LABEL BEFORE USING THIS PRODUCT

STORAGE AND DISPOSAL
Do not contaminate water, food or feed by storage or disposal.

STORAGE

Store in original container in a dry secured storage area.

PESTICIDE DISPOSAL

Pesticide wastes a re to xic. Improper d isposal of e xcess p esticide i s a vi olation of Federal l aw a nd m ay co ntaminate gr ound water. If the se wastes c annot b e
disposed of by use according to label instructions, contact your State Pesticide or Environmental Control Agency, or t he Hazardous Waste representative at the
nearest EPA Regional Office for guidance.

CONTAINER DISPOSAL

Do not reuse empty bag. Completely empty bag into application equipment. Then dispose of empty bag in a sanitary landfill or by incineration, or, if allowed by
State and local authorities, by burning. If bag is burned, stay out of smoke.
NAVIGATE is a trademark of Applied Biochemists

NET WT. 50 LBS. (22.68 KG)

13529

GENERAL PRECAUTIONS AND RESTRICTIONS
Do not use in or near a greenhouse.

Use t he f ollowing f ormula to calibrate your s preader’s del ivery i n
pounds of NAVIGATE PER MINUTE:

OXYGEN RATIO
Fish breat he ox ygen i n t he w ater and a w ater-oxygen r atio must be
maintained. De caying w eeds use up oxygen, but duri ng t he peri od
when NAVIGATE should be used, the weed mass is fairly sparse and
the weed decomposition rate is slow enough so that the water-oxygen
ratio is not disturbed by treating the entire area at one time.

Miles per hour X spreader width X pounds per acre = pounds per
495 m
inute
Example: To appl y 100 pound s of NAVIGATE p er ac re us ing a
spreader t hat c overs a 20 foot swath f rom a boat t raveling at 4 miles
per hour, set the spreader to deliver 16 pounds of NAVIGATE granules
per minute.

If treatments must be applied later in the season when the weed mass
is dense and repeat treatments are needed s pread granul es i n lanes,
leaving buf fer s trips w hich c an t hen be t reated w hen veget ation i n
treated l anes has di sintegrated. During t he grow ing s eason, w eeds
decompose in a 2 to 3 week period following treatment.
Buffer l anes s hould be 50 to 100 f eet wide. Treat ed l anes should be
as wide as the buffer strips.
WATER pH
Best results are general ly obtained if the water to be t reated has a pH
less than 8. A pH of 8 or hi gher may reduce weed control. If regrowth
occurs w ithin a peri od of 6 t o 8 weeks, a second appl ication may be
needed.
PERMIT TO USE CHEMICALS IN WATER
In m any st ates, per mits are requi red t o c ontrol w eeds b y c hemical
means i n publ ic w ater. I f per mits are requi red, t hey may be obt ained
from the Chief, Fish Division, State Department of Conservation or the
State Department of Public Health.
GENERAL INFORMATION
NAVIGATE is formulated on special heat t reated a ttaclay granul es
that res ist rapi d dec omposition i n w ater, s ink qui ckly t o l ake or pond
bottoms and rel ease the weed killing chemical in the critical root zone
area.
This product is designed to selectively control the weeds listed on the
label. While c ertain ot her w eeds m ay be s uppressed, control may be
incomplete. Reduc ed c ontrol may occ ur i n l akes w here water
replacement comes from bottom springs.
WHEN TO APPLY
For best results, spread NAVIGATE in the spring and earl y summer,
during t he t ime w eeds s tart t o g row. I f des ired, t his t iming c an be
checked by s ampling the l ake b ottom i n areas heavi ly i nfested with
weeds the year before.
If treatments are del ayed unt il w eeds f orm a dens e mat or rea ch t he
surface, t wo t reatments may b e nec essary. M ake t he s econd
treatment when weeds show signs of recovery.
Treatments made af ter S eptember m ay be l ess ef fective dependi ng
upon water temperatures and weed growth.
Occasionally, a second application will be necessary if heavy regrowth
occurs or weeds reinfest from untreated areas.

HOW TO APPLY

FOR LARGE AREAS: Use a f ertilizer spreader or m echanical seeder
such as the Gerber or Gandy or ot her equipment capable of uniformly
applying t his produc t. B efore s preading any c hemical, c alibrate your
method of appl ication t o be sure of s preading t he proper a mount.
When u sing boat s and pow er equi pment, you must det ermine t he
proper c ombination of (1) boat speed (2) rat e o f del ivery f rom the
spreader, and (3) width of swath covered by the granules.
FOR SMALL AREAS: (Around Docks or I solated Patches of Weeds):
Use a port able s preader s uch as t he Cyc lone s eeder or ot her
equipment capable of uni formly appl ying t his produc t. Estimate or
measure out the area you want t o t reat. Weight ou t t he a mount of
material needed and spread this uniformly over the area. More uniform
coverage i s obt ained by di viding t he requi red am ount i n t wo and
covering the area twice, applying the second half at right angles to the
first.

4 mph x 20 feet x 100 Lbs./A = 16 Lbs/Min.
495
AMOUNTS TO USE
Rates of appl ication vary with r esistance of w eed s pecies t o t he
chemical, density of weed mass at time of treatment, stage of growth,
water depth, and rat e of water flow through the treated area. Us e the
higher rate for dense weeds, when water is more than 8 feet deep and
where there is a large volume turnover.
NAVIGATE
POUNDS
PER ACRE
SUSCEPTIBLE WEEDS
Water Milfoil
(Myriophyllum spp.)
Water stargrass (Heteranthera dubia)
SLIGHTLY TO MODERATELY
RESISTANT WEEDS
Bladderwort
(Utricularia spp.)
White water Lily
(Nymphaea spp.)
Yellow water lily
(Nuphar spp.)
Or spatterdock*
Water shield
(Brasenia spp.)
Water chestnut
(Trapa natans)
Coontail*
(Ceratophyllym
Demersum)

100 TO 200

150 to 200

NAVIGATE
POUNDS PER
2000 SQ. FT.

5

7-1/2 to 10

•
Repeat treatments may be needed
LIMITED WARRANTY AND DISCLAIMER
The manufacturer w arrants (a) that t his product c onforms t o the
chemical description on the label; (b) that this product reasonably fit for
the purpos es s et f orth i n t he di rections f or us e w hen i t i s us ed i n
accordance w ith s uch di rections; and (c ) t hat t he di rections, w arning
and other statements on the label are based upon responsible experts’
evaluation of reasonable tests of effectiveness, of toxicity to laboratory
animals and to plants, and of residues on food crops and upon rep orts
of field experience. Tests have not been made on all varieties or in all
states or under al l c onditions. THE M ANUFACTURER NE ITHER
MAKES N OR IN TENDS, N OR D OES I T AU THORIZE AN Y AGENT
OR R EPRESENTATIVE TO M AKE, AN Y O THER WARRANTIES,
EXPRESS O R IM PLIED, AN D IT EX PRESSLY EX CLUDES AN D
DISCLAIMS AL L IM PLIED WARRANTIES O F M ERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE.
THIS WARRANTY DOES NOT E XTEND T O, A ND T HE B UYER
SHALL BE SO LELY R ESPONSIBLE FO R, ANY AN D AL L L OSS OR
DAMAGE WHICH R ESULTS F ROM U SE O F TH IS PRODUCT IN
ANY M ANNER WHICH IS INCONSISTENT WITH T HE LABE L
DIRECTIONS, WARNINGS OR CAUTIONS.
BUYER’S EXCLUSIVE REMEDY AND MANUFACTURER’S OR
SELLER’S EXCLUSIVE LIABILITY FOR ANY AND ALL CLAIMS,
LOSSES, DAMAGES, OR INJURIES RESULTING FROM THE USE
OR HANDLING OF THIS PRODUCT, WHETHER OR NOT BASED IN
CONTRACT, NEGLIGENCE, STRICT LIABILITY IN TORT OR
OTHERWISE SHALL BE LIMITED. AT THE MANUFACTURER’S
OPTION, TO REPLACEMENT OF, OR THE REPAYMENT OF THE
PURCHASE P0RICE FOR, THE QUANTITY OF PRODCUT WITH
RESPECT TO WHICH DAMAGES ARE CLAIMED. IN NO EVENT
SHALL MANUFACTURER OR SELLER BE LIABLE FOR SPECIAL,
INDIRECT OR CONSEQUENTIAL DAMAGES RESULTING FROM
THE USE OR HANDLING OF THIS PRODUCT.
NOTICE TO BUYER
Purchase of this material does not confer any rights under patents
governing this product or the use thereof in countries outside of the
United States.
MANUFACTURED FOR:

applied biochemists

MILWAUKEE, WI 1-800-558-5106

Specimen Label

Renovate OTF
®

Aquatic Herbicide

First Aid

Aquatic Sites: For control of emersed, submersed and
floating aquatic weeds in the following aquatic sites:
ponds; lakes; reservoirs; marshes; wetlands;
impounded rivers, streams and other bodies of water
that are quiescent; non-irrigation canals, seasonal
irrigation waters and ditches which have little or no
continuous outflow.
For use in New York State, comply with Section 24(c)
Special Local Need labeling for Renovate® OTF,
SLN NY-070004
Active Ingredient:
triclopyr: 3,5,6-trichloro-2-pyridinyloxyacetic acid,
triethylamine salt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.0%
Other Ingredients . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86.0%
TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.0%
Acid equivalent: triclopyr - 10.0%.

Keep Out of Reach of Children

CAUTION/PRECAUCIÓN
Si usted no entiende la etiqueta, busque a alguien para que
se la explique a usted en detalle. (If you do not understand
the label, find someone to explain it to you in detail.)

Precautionary Statements
Hazards to Humans and Domestic Animals

If in eyes

• Hold eye 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 eye.
• Call a poison control center or doctor for
treatment advice.

If on skin or
clothing

• 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.

If swallowed

• Call a poison control center or doctor
immediately for treatment advice.
• Have person sip a glass of water if able to
swallow.
• Do not induce vomiting unless told to do so
by a poison control center or doctor.
• Do not give anything by mouth to an
unconscious person.

If inhaled

• Move person to fresh air.
• If person is not breathing, call 911 or an
ambulance, then give artificial respiration,
preferably mouth-to-mouth if possible.
• Call a poison control center or doctor for
further treatment advice.

Have the product container or label with you when calling
a poison control center or doctor, or going for treatment.
In case of emergency endangering health or the environment
involving this product, call INFOTRAC at 1-800-535-5053.
Notice: Read the entire label. Use only according to label
directions. Before using this product, read “Warranty
Disclaimer”, “Inherent Risks of Use”, and “Limitation of
Remedies” at end of label booklet. If terms are unacceptable,
return at once unopened.
If you wish to obtain additional product information, please visit our
web site at www.sepro.com.

Causes moderate eye irritation. Avoid contact with eyes
or clothing.
USER SAFETY RECOMMENDATIONS
Users should:
• Wash hands before eating, drinking, chewing gum, using
tobacco or using the toilet.
• Remove clothing immediately if pesticide gets inside, then
wash thoroughly and put on clean clothing.

EPA Reg. No. 67690-42
FPL 011808
Renovate is a registered trademark of Dow AgroSciences LLC.
Manufactured by: SePRO Corporation 11550 North Meridian Street, Suite 600
Carmel, IN 46032 U.S.A.

ENVIRONMENTAL HAZARDS
Under certain conditions, treatment of aquatic weeds can result in oxygen
depletion or loss due to decomposition of dead plants, which may cause
fish suffocation. Therefore, to minimize this hazard DO NOT treat more than
one-half (1/2) of the water area in a single operation and wait at least
10 days between treatments when susceptible plants are mature and have
grown to the water's surface, or when the treatment would result in
significant reductions in total plant biomass. Begin treatment along the shore
and proceed outwards in bands to allow fish to move into untreated areas.
Consult with the State agency for fish and game before applying to public
water to determine if a permit is needed.
AGRICULTURAL CHEMICAL: Do not ship or store with food, feeds, drugs
or clothing.

Directions for Use
It is a violation of Federal law to use this product in a manner
inconsistent with its labeling.
Read all Directions for Use carefully before applying.
Do not apply this product in a way that will contact workers or other
persons, either directly or through drift. Only protected handlers may be
in the area during application. For any requirements specific to your state
or tribe, consult the agency responsible for pesticide regulation.

General Information
When applying this product follow all applicable use directions,
precautions and limitations.
For Aquatic and Wetland Sites: Use Renovate OTF Granular herbicide for
control of emersed, submersed and floating aquatic weeds in the following
aquatic sites: ponds; lakes; reservoirs; marshes; wetlands; impounded rivers,
streams and other bodies of water that are quiescent; non-irrigation canals,
seasonal irrigation waters and ditches which have little or no continuous
outflow.
Obtain Required Permits: Consult with appropriate state or local water
authorities before applying this product in and around public waters. State
or local public agencies may require permits.
Recreational Use of Water in Treatment Area: There are no restrictions
on use of water in the treatment area for recreational purposes, including
swimming and fishing.
Livestock Use of Water from Treatment Area: There are no restrictions
on livestock consumption of water from the treatment area.

GENERAL USE PRECAUTIONS AND RESTRICTIONS
Chemigation: Do not apply this product through any type of irrigation
system.
Irrigation: Water treated with Renovate OTF may not be used for
irrigation purposes for 120 days after application or until triclopyr residue
levels are determined by laboratory analysis, or other appropriate means
of analysis, to be 1.0 ppb or less. This label describes both required and
recommended uses of a chemical analysis for the active ingredient, triclopyr.
SePRO Corporation recommends the use of an Enzyme-Linked
Immunoassay (ELISA) test for the determination of the active ingredient
concentration in water. Contact SePRO Corporation for the incorporation of
this analysis in your treatment program. Other proven chemical analysis for
the active ingredient may also be used. The ELISA analysis is referenced in
this label as the preferred method for the rapid determination of the
concentration of the active ingredient in the water.
– Seasonal Irrigation Waters: Renovate OTF may be applied during the
off-season to surface waters that are used for irrigation on a seasonal
basis, provided that there is a minimum of 120 days between Renovate
OTF application and the first use of treated water for irrigation purposes
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or until triclopyr residue levels are determined by laboratory analysis, or
other appropriate means of analysis, to be 1.0 ppb or less.
– Irrigation Canals/Ditches: Do not apply Renovate OTF to irrigation
canals/ditches unless the 120 day restriction on irrigation water usage
can be observed or triclopyr residue levels are determined by laboratory
analysis, or other appropriate means of analysis, to be 1.0 ppb or less.
– There is no restriction on use of treated water to irrigate
established grasses.
• Do not apply Renovate OTF directly to, or otherwise permit it to come into
direct contact with grapes, tobacco, vegetable crops, flowers, or other
desirable broadleaf plants, and do not permit dust to drift into these areas.
• Do not apply to salt water bays or estuaries.
• Do not apply directly to un-impounded rivers or streams.
• Do not apply on ditches or canals currently being used to
transport irrigation water or that will be used for irrigation within 120 days
following treatment or until triclopyr residue levels are determined to be
1.0 ppb or less.
• Do not apply where runoff water may flow onto agricultural land as injury
to crops may result.
Grazing and Haying Restrictions:
Except for lactating dairy animals, there are no grazing restrictions following
application of this product.
• Grazing Lactating Dairy Animals: Do not allow lactating dairy
animals to graze treated areas until the next growing season following
application of this product.
• Do not harvest hay for 14 days after application.
• Grazed areas of non-cropland and forestry sites may be spot treated if
they comprise no more than 10% of the total grazable area.
Slaughter Restrictions: During the season of application, withdraw
livestock from grazing treated grass at least 3 days before slaughter.

BEST MANAGEMENT PRACTICES FOR
DRIFT MANAGEMENT
Equipment used in the application of Renovate OTF should be carefully
calibrated to be sure it is working properly and delivering a uniform
distribution pattern. Aerial application should be made only when the wind
velocity is 2 to 10 mph.
Applications should be made only when there is little or no hazard for
volatility or dust drift, and when application can maintain Renovate OTF
placement in the intended area. Very small quantities of dust, which may not
be visible, may seriously injure susceptible plants, and Renovate OTF may
be blown outside of the intended treatment area under extreme conditions.
Do not spread Renovate OTF when wind is blowing toward susceptible
crops or ornamental plants that are near enough to be injured.
Avoiding drift at the application site is the responsibility of the applicator.
The interaction of many equipment and weather related factors determine
the potential for drift. The applicator is responsible for considering all these
factors when making decisions.
Ground Application Equipment: To aid in reducing drift, Renovate OTF
should be applied when wind velocity is low (follow state regulations; see
Sensitive Area under Aerial Drift Reduction Advisory below) or using a slurry
injection system.

AERIAL DRIFT REDUCTION ADVISORY
This section is advisory in nature and does not supersede the mandatory
label requirements.
Application Height: Applications should not be made at a height greater
than 10 feet above the top of the largest plants unless a greater height is
required for aircraft safety. Making applications at the lowest height that is
safe reduces drift potential.
Swath Adjustment: When applications are made with a crosswind, the
swath will be displaced downwind. Therefore, on the up and downwind
edges of the field, the applicator must compensate for this displacement by

adjusting the path of the aircraft upwind. Swath adjustment distance
should increase, with increasing drift potential (e.g. higher wind).

of Renovate OTF must not exceed an application rate of 2.5 ppm a.e.
triclopyr for the treatment area per annual growing season.

Wind: Drift potential is lowest between wind speeds of 2 - 10 mph (follow
state regulations). However, many factors, including equipment type,
determine drift potential at any given speed. Application should be avoided
below 2 mph due to variable wind direction and high inversion potential.
Note: Local terrain can influence wind patterns. Every applicator should
be familiar with local wind patterns and how they affect drift.

For optimal control, apply when Eurasian watermilfoil or other submersed
weeds are actively growing.

Sensitive Areas: Renovate OTF should only be applied when the
potential for drift to adjacent sensitive areas (e.g., residential areas, known
habitat for threatened or endangered species, non-target crops) is minimal
(e.g., when wind is blowing away from the sensitive areas).

AQUATIC WEEDS CONTROLLED BY RENOVATE OTF
alligatorweed
American lotus
bladderwort
Eurasian watermilfoil
milfoil species
parrotfeather ††
pickerelweed
†
††

pennywort
smartweed
water chestnut †, ††
yellow water lily (Nuphar spp., spatterdock)
white water lily (Nymphaea spp.)
water primrose (Ludwigia spp.)
watershield (Brasenia spp.)

0.5 ppm

0.75 ppm

1.0 ppm

1.5 ppm

1

14

20

27

41

54

67

2

27

41

54

81

108

135

3

41

61

81

122

162

202

4

54

81

108

162

216

270

2.0 ppm

2.5 ppm

For applications greater in depth than 4 feet, when targeting difficult to
control species and/or in sites with high dilution potential, the following
formula should be used to calculate applications rates should greater than
270 pounds of Renovate OTF be needed to achieve desired weed control.
NOTE: Do not exceed 2.5 ppm a.e. triclopyr for the treatment area per
annual growing season.

Example Calculation:
6 foot average depth x 2.5 ppm x 27 = 405 pounds of
Renovate OTF per acre

Application Methods
Surface Application
Use a mechanical spreader such as a fertilizer spreader or mechanical
seeder, or similar equipment capable of uniformly applying Renovate OTF.
Before spreading any product, carefully calibrate the application equipment.
When using boats and power equipment, you must determine the proper
combination of (1) boat speed, (2) rate of delivery from the spreader, and
(3) width of swath covered by the granules.
Use the following formula to calibrate the spreader's delivery in pounds of
Renovate OTF per minute:
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Pounds Renovate OTF / acre
Avg. Water
Depth (ft)

average depth x target ppm x 27 = pounds of Renovate OTF per acre

Not for use in California.
Retreatment may be needed to achieve desired level of control.

miles per hour x swath width (feet) x pounds per acre

Concentration of Triclopyr Acid in Water (ppm a.e.)

= pounds per minute

Aerial Application (Helicopter Only)
Ensure uniform application. All equipment should be properly calibrated
using blanks with similar physical characteristics to Renovate OTF.
To avoid streaked, uneven or overlapped application, use an appropriate
tracking device (e.g. GPS). Refer to the Aerial Drift Reduction Advisory
section of this label for additional precautions and instructions for aerial
application.
Floating and Emersed Weeds
For control of water lily's (Nymphaea spp. and Nuphar spp.), watershield
(Brasenia spp.), and other susceptible emersed and floating herbaceous
weeds, apply 1.0 to 2.5 ppm a.e. triclopyr per acre. Apply when plants are
actively growing.

SMALL SITE (LESS THAN 1/2 ACRE) / SPOT TREATMENT
APPLICATION
For small treatment sites of 1/2 acre or less use the rate chart below to
determine the application rate depending on average water depth to achieve
a concentration of 1.25 to 2.5 ppm a.e. Do not exceed 2.5 ppm a.e. triclopyr
for the treatment area per annual growing season. Use higher rates in small
treatment areas and in areas prone to higher dilution and for heavy weed
infestation. Use the lower rates for spot treatment application of areas less
prone to dilution and lighter weed infestations. For best results, split the total
application rate into three equal applications 8 to 12 hours apart. Apply
when water is calm.
Example: A 100 ft. by 40 ft. lakeshore swimming area with a 4 ft. average
depth, heavily infested with Eurasian watermilfoil
Step 1: Determine the area to be treated in square feet (ft 2) by multiplying
the length of the area by the width.
– 100 ft. x 40 ft. = 4,000 ft 2
Step 2: Determine the amount of Renovate OTF to be used by consulting
the Renovate OTF Rate Chart for Areas Less than 1/2 Acre.
– Use 24.7 lbs. of Renovate OTF total based on 4 foot average
depth in Rate Chart below.
Step 3: Apply Renovate OTF uniformly over weeds in treatment site in
three equal applications of 8.2 lbs. each, 8 - 12 hours apart.
Renovate OTF Rate Chart for Areas Less than 1/2 Acre

Use higher rates in the rate range when plants are mature, when the weed
mass is dense, in areas of greater water exchange, or for difficult to control
species. Repeat as necessary to control regrowth, but do not exceed a
total of 2.5 ppm a.e. triclopyr for the treatment area per annual growing
season.
Submersed Weeds
For control of Eurasian watermilfoil (Myriophyllum spicatum) and
other susceptible submersed weeds in ponds, lakes, reservoirs,
impounded rivers, streams, and other bodies of water that are
quiescent; non-irrigation canals, and seasonal irrigation waters, or
ditches that have little or no continuous outflow, apply Renovate OTF
using mechanical or portable granule spreading equipment. Rates should
be selected according to the rate chart below to provide a triclopyr
concentration of 0.50 to 2.5 ppm a.e. in treated water. Use of higher rates
in the rate range is recommended in areas of greater water exchange.
These areas may require a repeat application. However, total application

Pounds Renovate OTF
Area (ft2)

3 foot average depth

4 foot average depth

1.25 ppm a.e.

2.5 ppm a.e.

1.25 ppm a.e.

2.5 ppm a.e.

500

1.2

2.3

1.5

3.0

1,000

2.3

4.6

3.1

6.1

4,000

9.3

18.6

12.4

24.7

10,000

23.2

46.5

31.0

61.9

20,000

46.5

93.0

62.0

123.9

For applications with an area or depth not included in the above chart, the
following formula should be used to calculate application rates.
area (ft2)/43,560 x average depth x target ppm x 27 = pounds of
Renovate OTF
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Example Calculation:
8,250 ft 2/43,560 x 4 foot average depth x 1.25 ppm x 27 = 25.6 pounds of
Renovate OTF
Small treatment application of Renovate OTF is recommended with
waterproof gloves or a hand spreader to uniformly distribute flakes on
target weeds.
Precautions for Potable Water Intakes:
For applications of Renovate OTF to control floating, emersed, and
submersed weeds in sites that contain a functioning potable water intake
for human consumption, see the chart below to determine the minimum
setback distances of the application from the functioning potable water
intakes.
Concentration of Triclopyr Acid in Water (ppm a.e.)

Terms and Conditions of Use
If terms of the following Warranty Disclaimer, Inherent Risks of Use, and
Limitation of Remedies are not acceptable, return unopened package at
once to the seller for a full refund of purchase price paid. Otherwise, use
by the buyer or any other user constitutes acceptance of the terms under
Warranty Disclaimer, Inherent Risks of Use and Limitations of Remedies.

Warranty Disclaimer
SePRO Corporation warrants that the product conforms to the chemical
description on the label and is reasonably fit for the purposes stated on the
label when used in strict accordance with the directions, subject to the
inherent risks set forth below. SEPRO CORPORATION MAKES NO
OTHER EXPRESS OR IMPLIED WARRANTY OF MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE OR ANY OTHER
EXPRESS OR IMPLIED WARRANTY.

Required Setback Distance (ft) from Potable Water Intake
Area Treated
(acres)

0.75 ppm

1.0 ppm

1.5 ppm

2.0 ppm

2.5 ppm

<4

300

400

600

800

1000

>4 - 8

420

560

840

1120

1400
2000

> 8 - 16

600

800

1200

1600

>16 - 32

780

1040

1560

2080

2600

> 32 acres,
calculate a
setback using
the formula
for the
appropriate
rate

Setback (ft) =
(800*In
(acres) – 160)
/3.33

Setback (ft) =
(800*In
(acres) – 160)
/2.50

Setback (ft) =
(800*In
(acres) – 160)
/1.67

Setback (ft) =
(800*In
(acres) – 160)
/1.25

Setback (ft) =
(800*In
(acres) – 160)

Inherent Risks of Use
It is impossible to eliminate all risks associated with use of this product.
Plant injury, lack of performance, or other unintended consequences may
result because of such factors as use of the product contrary to label
instructions (including conditions noted on the label such as unfavorable
temperatures, soil conditions, etc.), abnormal conditions (such as
excessive rainfall, drought, tornadoes, hurricanes), presence of other
materials, the manner of application, or other factors, all of which are
beyond the control of SePRO Corporation as the seller. To the extent
permitted by applicable law all such risks shall be assumed by buyer.

Note: ln = natural logarithm

Example Calculation 1:
to apply 2.5 ppm Renovate OTF to 50 acres:
Setback in feet = (800 x ln (50 acres) – 160
= (800 x 3.912) – 160
= 2970 feet
Example Calculation 2:
to apply 0.75 ppm Renovate OTF to 50 acres:
Setback in feet = (800 x ln (50 acres) – 160
3.33
= (800 x 3.912) – 160
3.33
= 892 feet
Note: Existing potable water intakes which are no longer in use, such as those
replaced by potable water wells or connections to a municipal water system, are not
considered to be functioning potable water intakes.
To apply Renovate OTF around and within the distances noted above from a
functioning potable water intake, the intake must be turned off until the triclopyr level in
the intake water is determined to be 0.4 parts per million (ppm) or less by laboratory
analysis or immunoassay.

WETLAND SITES
Wetlands include flood plains, deltas, marshes, swamps, bogs, and
transitional areas between upland and lowland sites. Wetlands may occur
within forests, wildlife habitat restoration and management areas and similar
sites as well as areas adjacent to or surrounding domestic water supply
reservoirs, lakes and ponds.
For control of emersed, floating or submersed aquatic weeds in wetland
sites, follow use directions and application methods associated with the
Floating and Emersed Weeds or Submersed Weeds sections on this label.
Use Precautions
Minimize unintentional application to open water when treating target
vegetation in wetland sites. Note: Consult local public water control
authorities before applying this product in and around public water.
Permits may be required to treat such areas.
IF ANY CONTENT ON THIS LABEL IS NOT UNDERSTOOD, OR
YOU NEED FURTHER ASSISTANCE, CONTACT A SEPRO AQUATIC
SPECIALIST WITH QUESTIONS SPECIFIC TO YOUR APPLICATION.
Renovate is a registered trademark of Dow AgroSciences, LLC.
© Copyright 2008 SePRO Corporation. Revised 3/5/08.

Limitation of Remedies
To the fullest extent permitted by law, SePRO Corporation shall
not be liable for losses or damages resulting from this product (including
claims based on contract, negligence, strict liability, or other legal theories)
shall be limited to, at SePRO Corporation’s election, one of the following:
1. Refund of purchase price paid by buyer or user for product
bought, or
2. Replacement of amount of product used.
SePRO Corporation shall not be liable for losses or damages resulting
from handling or use of this product unless SePRO Corporation is promptly
notified of such losses or damages in writing. In no case shall SePRO
Corporation be liable for consequential or incidental damages or losses.
The terms of the Warranty Disclaimer above and this Limitation of
Remedies cannot be varied by any written or verbal statements or
agreements. No employee or sales agent of SePRO Corporation or the
seller is authorized to vary or exceed the terms of the Warranty Disclaimer
or Limitations of Remedies in any manner.

Storage and Disposal
Nonrefillable container. Do not reuse or refill this container. Offer
for recycling if available. Do not contaminate water, food, or feed
by storage and disposal. Open dumping is prohibited.
Pesticide Storage: Store in original container. Do not store near
food or feed. In case of leak or spill, contain material and dispose
as waste.
Pesticide Disposal: Wastes resulting from the use of this product
must be disposed of on site or at an approved waste disposal
facility.
Container Disposal (Plastic Bags): Completely empty bag into
application equipment. Then dispose of empty bag in a sanitary
landfill or by incineration, or, if allowed by state and local authorities,
by burning. If burned, stay out of smoke.
General: Consult federal, state, or local disposal authorities for
approved alternative procedures.

specimen label

Renovate MAX G
®

aquatic Herbicide

Keep out of reach of children

WarninG / aviso
si usted no entiende la etiqueta, busque a alguien para que
se la explique a usted en detalle. (if you do not understand
the label, find someone to explain it to you in detail.)
First aiD

For control oF aquatic WeeDs in PonDs;
laKes; reservoirs; marsHes; BaYous;
DrainaGe DitcHes; non-irriGation canals;
anD rivers anD streams tHat are quiescent
or sloW-FloWinG.
active ingredient
triclopyr: 3,5,6-trichloro-2-pyridinyloxyacetic acid,
triethylamine salt...................................................................4.0%
2,4-dichlorophenoxyacetic acid, dimethylamine salt........14.0%
other ingredients...................................................................82.0%
total....................................................................................100.0%

if in eyes

• Hold eye 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 eye.
• Call a poison control center or doctor for
treatment advice.

if swallowed

• Call a poison control center or doctor
immediately for treatment advice.
• Have person sip a glass of water if able to
swallow.
• Do not induce vomiting unless told to do so
by a poison control center or doctor.
• Do not give anything by mouth to an
unconscious person.

if inhaled

• Move person to fresh air.
• If person is not breathing, call 911 or an
ambulance, then give artificial respiration,
preferably mouth-to-mouth if possible.
• Call a poison control center or doctor for
further treatment advice.

if on skin or
clothing

• 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.

Acid equivalence (a.e.): 14.4%

notice: Read the entire label. Use only according to label
directions. Before using this product, read Warranty
Disclaimer, Inherent Risks of Use and Limitation of Remedies
at end of label booklet. if terms are unacceptable, return at
once unopened.
For additional information on our products, please visit
www.sepro.com.
EPA Reg. No. 67690-50
FPL061209
Renovate is a registered trademark of Dow AgroSciences LLC.
sePro corporation 11550 N. Meridian Street, Suite 600, Carmel, IN 46032 U.S.A.

Precautionary statements

Have the product container or label with you when calling a
poison control center or doctor, or going for treatment. In
case of emergency endangering health or the environment
involving this product, call inFotrac at 1-800-535-5053.
note to Physician: Probable mucosal damage may contraindicate
the use of gastric lavage.

Hazards to Humans and Domestic animals
causes substantial, but temporary eye injury. Harmful if
swallowed. avoid contact with skin or clothing. Do not get
in eyes or on clothing. Wear protective eyewear (goggles,
face shield, or safety glasses). Wash thoroughly with soap
and water after handling and before eating, drinking, chewing
gum, or using tobacco. remove and wash contaminated
clothing before reuse. Wear long-sleeved shirt and long
pants, socks, and shoes.
Renovate is a registered trademark of Dow AgroSciences LLC. New 06/12/09.
© Copyright 2009 SePRO Corporation.

Personal Protective equiPment (PPe)
all loaders, applicators, and other handlers must wear:
• Long-sleeve shirt and long pants;
• Shoes and socks; and
• Protective eyewear.
Follow manufacturer’s instructions for cleaning/maintaining PPE.
If no such instructions for washables exist, use detergent and hot
water. Keep and wash PPE separately from other laundry.

user saFetY recommenDations
users should:
• Wash hands before eating, drinking, chewing gum, using tobacco or
using the toilet.
• Remove clothing/PPE immediately if pesticide gets inside. Then
wash thoroughly and put on clean clothing. If pesticide gets on skin,
wash immediately with soap and water.
• Remove PPE immediately after handling this product. Wash the
outside of gloves before removing. As soon as possible, wash
thoroughly and change into clean clothing.

enGineerinG controls
Pilots must use an enclosed cockpit that meets the requirements
listed in the WPS for agricultural pesticides [40 CFR 170.240(d)(6].

environmental HaZarDs
Fish breathe dissolved oxygen in the water and decaying weeds
also use oxygen. When treating continuous, dense weed masses,
it may be appropriate to treat only part of the infestation at a time.
For example, in quiescent waters, apply the product to areas
separated by untreated sections that can be treated after
vegetation in treated areas has disintegrated. During the growing
season, weeds decompose in a 2 to 4 week period following
treatment. Begin treatment along the shore and proceed outwards
in bands to allow fish to move into untreated areas. Waters having
limited and less dense weed infestations may not require partial
treatments.
aGricultural cHemical: Do not ship or store with food,
feeds, drugs or clothing.

Directions for use
It is a violation of Federal law to use this product in a manner
inconsistent with its labeling. Read all Directions for Use carefully
before applying.

General inFormation
Renovate MAX G herbicide may be applied directly to water for
the control of aquatic weeds. Renovate MAX G enhances target
weed control, and provides selective control of many broadleaf
weeds in: ponds; lakes; reservoirs; marshes; bayous; drainage
ditches; non-irrigation canals; and rivers and streams that are
quiescent or slow-flowing.
Renovate MAX G is formulated on biodegradable granules that,
when applied to water bodies, immediately delivers Renovate
MAX G down to the critical area for controlling target weeds.
Renovate MAX G is quickly absorbed from the water through plant
stems and foliage and from the hydrosoil by roots. Herbicidal
symptoms are initially expressed 2 to 14 days following application
and usually involve bending and twisting of apical sections and
shoots of susceptible plants. Initial symptoms are followed by
necrosis of terminal buds and above ground tissue.
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Generally, target plants are controlled within 2 to 4 weeks after
treatment, but depending on conditions and plant species can
take up to 8 weeks for complete control.
When applying Renovate MAX G follow all applicable use
directions, precautions and limitations. All Renovate MAX G
concentrations referred to in this label are based on acid
equivalence (a.e.).
obtain required Permits: Consult with the State or local
agency with primary responsibility for pesticide regulation before
applying to public waters to determine if a permit or public
notification is required.
recreational use of Water in treatment area: There are no
restrictions on the use of treated water for recreational purposes,
including swimming, fishing and domestic purposes.
livestock use of Water from treatment area: There are no
restrictions on consumption of treated water for potable use by
livestock, pets, or other animals.

General use Precautions anD
restrictions
• Do not apply this product in a way that will contact workers or
other persons, either directly or through drift. Only protected
handlers may be in the area during application.
• Do not enter or allow people (or pets) to enter the treated area
until dusts have settled.
• For requirements specific to your State or Tribe, consult the
State or Tribal agency responsible for pesticide regulation.
• chemigation: Do not apply Renovate MAX G through any
type of irrigation system.
• Do not apply to salt water bays or estuaries.
• Applications to target areas are limited to two (2) per season.
• Apply a maximum of 93.7 pounds of Renovate MAX G
(13.5 lbs a.e.)/acre-foot per application. Do not exceed 5.0 ppm
during any single application.
• Do not apply within 21 days of previous application except
when conducting split treatments. Split treatments, over
relatively short periods of time (e.g. 1 to 4 days), may be
effective in some areas to maintain adequate exposure with
target plants, such as small sites or sites with higher dilution
potential.
• When treating moving bodies of water, applications must be
made while traveling upstream to prevent concentration of
herbicide downstream from the application.

terms and conditions of use
If terms of the following Warranty Disclaimer, Inherent Risks
of Use, and Limitation of Remedies are not acceptable, return
unopened package at once to the seller for a full refund of
purchase price paid. Otherwise, use by the buyer or any other
user constitutes acceptance of the terms under Warranty
Disclaimer, Inherent Risks of Use and Limitations of Remedies.

Warranty Disclaimer
SePRO Corporation warrants that the product conforms to the
chemical description on the label and is reasonably fit for the
purposes stated on the label when used in strict accordance
with the directions, subject to the inherent risks set forth below.
to tHe eXtent consistent WitH aPPlicaBle laW,
sePro corPoration maKes no otHer eXPress or
imPlieD WarrantY oF mercHantaBilitY or Fitness
For a Particular PurPose or anY otHer eXPress
or imPlieD WarrantY.

inherent risks of use
It is impossible to eliminate all risks associated with use of this
product. Plant injury, lack of performance, or other unintended
consequences may result because of such factors as use of
the product contrary to label instructions (including conditions
noted on the label such as unfavorable temperatures, soil
conditions, etc.), abnormal conditions (such as excessive
rainfall, drought, tornadoes, hurricanes), presence of other
materials, the manner of application, or other factors, all of
which are beyond the control of SePRO Corporation as the
seller. To the extent consistent with applicable law, all such
risks shall be assumed by buyer.

limitation of remedies
To the extent consistent with applicable law, the exclusive
remedy for losses or damages resulting from this product
(including claims based on contract, negligence, strict liability,
or other legal theories) shall be limited to, at SePRO
Corporation’s election, one of the following:
(1) Refund of purchase price paid by buyer or user for
product bought, or
(2) Replacement of amount of product used.
To the extent consistent with applicable law SePRO
Corporation shall not be liable for losses or damages resulting
from handling or use of this product unless SePRO Corporation
is promptly notified of such losses or damages in writing. To
the extent permitted by applicable law in no case shall SePRO
Corporation be liable for consequential or incidental damages
or losses.
The terms of the Warranty Disclaimer above and this
Limitation of Remedies cannot be varied by any written or
verbal statements or agreements. No employee or sales agent
of SePRO Corporation or the seller is authorized to vary or
exceed the terms of the Warranty Disclaimer or Limitations of
Remedies in any manner.
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iF anY oF tHe content oF tHis laBel is not
unDerstooD, or You neeD FurtHer assistance,
contact a sePro aquatic sPecialist WitH
questions sPeciFic to Your aPPlication.

aPPlication to Waters useD For
irriGation
irrigation restrictions
• Do not use treated water for irrigating greenhouse or nursery
plants unless triclopyr and 2,4-D residues are confirmed to be
less than 1 ppb by laboratory analysis.

storage and Disposal
Do not contaminate water, food or feed by storage or disposal.
Pesticide storage: Store in original container only. Do not
store near feed or foodstuffs. In case of spill, contain material
and dispose as waste.
Pesticide Disposal: Wastes resulting from use of this product
may be used according to label directions or disposed of at an
approved waste disposal facility.
nonrefillable container Disposal (non-rigid, any size):
Completely empty bag into application equipment. Then
dispose of empty bag in a sanitary landfill, or by incineration, or,
if allowed by state and local authorities, by burning. If burned,
stay out of smoke.

• Do not use water treated with Renovate MAX G for hydroponic
farming.
• Do not apply Renovate MAX G directly to, or otherwise permit
it to come into direct contact with grapes, tobacco, vegetable
crops, flowers, or other desirable susceptible broadleaf plants,
and do not permit dust to drift into these areas.
• This label describes both required and recommended uses of a
chemical analyses for the active ingredients, triclopyr and 2,4-D.
SePRO Corporation recommends the use of an Enzyme-Linked
Immunoassay (ELISA) test for the determination of Renovate
MAX G concentration in water. Contact SePRO Corporation for
the incorporation of these analyses into your treatment program.
Other proven chemical analysis for the active ingredients may
also be used. The ELISA analysis is referenced in this label as
the preferred method for the rapid determination of the
concentration of the active ingredients in the water. Both triclopyr
and 2,4-D can be analyzed from a single water sample.
• If Renovate MAX G treated water is intended to be used only for
crops or non-crop areas that are labeled for direct treatment with
triclopyr and 2,4-D such as pastures, turf, or established grasses,
the treated water may be used to irrigate and/or mix sprays for
these sites at any time during and after application.
• Due to potential phytotoxicity and/or residue considerations, the
following restrictions are applicable to other uses of irrigation
water:
• If treated water is intended to be used to irrigate or mix sprays
for crops not labeled for direct treatment with triclopyr and
2,4-D, the water must not be used unless one of the following
restrictions has been observed:
- A waiting period of 120 days from the time of application
has elapsed; or
- An approved assay indicates that the triclopyr
concentration is 1.0 ppb or less and the 2,4-D
concentration is 100 ppb or less at the water intake. See
Table 2 (SAMPLING FOR DRINKING WATER
ANALYSES) for the recommended waiting periods after
application but before taking the initial water sample at
water intake.
• If treated water is intended to be used to irrigate non-crop
areas not labeled for direct treatment with triclopyr and 2,4-D
(e.g. landscape ornamentals) or for other irrigation uses not
described, consult with SePRO Corporation prior to
commencing irrigation if triclopyr concentrations exceed
1.0 ppb and 2,4-D concentrations are greater than 100 ppb.
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aPPlications to PotaBle Water sources
Potable Water restrictions
• The potable water use restrictions on this label are to ensure
that consumption of water by the public is allowed only when the
concentration of triclopyr in water is less than 400 ppb and the
concentration of 2,4-D in water is less than the MCL (Maximum
Contaminant Level) of 70 ppb. Applicators should consider the
unique characteristics of the treated waters to assure that
triclopyr and 2,4-D concentrations in potable water do not
exceed 400 ppb and 70 ppb, respectively, at the time of
consumption.
• The drinking water setback distances from functioning potable
water intakes are provided in Table 1 (DRINKING WATER
SETBACK DISTANCES).

table 1: Drinking Water setback Distances
application concentration and minimum setback distance (ft) from
functioning potable water intake
< 1 ppm†
–

1.1 to 2.0 ppm†

2.1 to 3.0 ppm†

3.1 to 5 ppm†

600

1,200

1,800

2,400

† ppm acid equivalent target water concentration

• Following each application of Renovate MAX G, treated water
must not be used for potable water unless one of the following
restrictions has been observed:
- A setback distance described in Table 1 was used for the
application;
- A waiting period of at least 21 days from the time of
application has elapsed; or
- An approved assay indicates that the triclopyr concentration
is 400 ppb or less and the 2,4-D concentration is 70 ppb or
less at the water intake. Sampling for drinking water analyses
should occur no sooner than stated in Table 2. note:
Sampling for drinking water analysis should occur no sooner
than 3 days after Renovate MAX G application. Analysis of
2,4-D in drinking water samples must be completed by a
laboratory that is certified under the Safe Drinking Water Act
to perform drinking water analysis using a currently approved
version of analytical Method Number 515, 555, other methods
for 2,4-D as may be listed in Title 40 CFR, Part 141.24, or
Method Number 4015 (immunoassay of 2,4-D) from U.S. EPA
Test Methods for Evaluating Solid Waste SW-846.

table 2: sampling for Drinking Water analyses†
minimum days after application before initial water sampling
at the functioning potable water intake
< 1 ppm††
–
5

1.1 to 3.0 ppm††
10

3.1 to 5.0 ppm††
14

† These are general guidelines; the amount of time required for residues to reach
concentrations acceptable for drinking or irrigation will depend on the total acres
treated relative to water body size, application rates, water exchange rates, weed
density, and various other factors. Consult a SePRO Aquatic Specialist for site
specific recommendations.
††ppm acid equivalent target water concentration
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• If no setback distance from Table 1 is to be used for the
application, applicators or the authorizing organization must
provide a drinking water notification and an advisory to shut
off all potable water intakes inside the setback zone prior to
Renovate MAX G application. Notification to the party
responsible for a public water supply or to individual private water
users must be done in a manner to assure that the party is
aware of the water use restrictions when this product is applied
to potable water. The following is an example of a notification via
posting, but other methods of notification which convey the above
restrictions may be used and may be required in some cases
under state or local law or as a condition of a permit.
- Example:
• Posting notification should be located every 250 feet
including the shoreline of the treated area and up to 250 feet
of shoreline past the application site to include immediate
public access points. Posting should include the day and
time of application. Posting may be removed if analyses of
a sample collected at the intake, no sooner than stated in
Table 2, shows that the triclopyr concentration in the water is
400 ppb or less and the 2,4-D concentration is 70 ppb or
less, or after 21 days following application, whichever
occurs first.
- Text of notification: Wait 21 days before diverting
functioning surface water intakes from the treated
aquatic site to use as drinking water unless water at
functioning drinking water intakes is tested no sooner
than [insert days from Table 2] and is demonstrated by
assay to contain no more than 400 ppb triclopyr and
70 ppb 2,4-D. Application Date: ______, Time: ______.
• NOTE: Existing potable water intakes that are no longer in use,
such as those replaced by a connection to a municipal water
system or a potable water well, are not considered to be
functioning potable water intakes.
• Drinking water setback distances do not apply to terrestrial
applications of triclopyr or 2,4-D adjacent to water bodies with
potable water intakes.

GRAZING AND HAYING RESTRICTIONS
Except for lactating dairy animals, there are no grazing restrictions
following application of this product.
• Grazing Lactating Dairy Animals: Do not allow lactating dairy
animals to graze treated areas until the next growing season
following application of this product.

DRIFT MANAGEMENT
A variety of factors including weather conditions (e.g., wind
direction, wind speed, temperature, relative humidity) and method
of application (e.g., ground, aerial, airblast) can influence pesticide
drift. The applicator must evaluate all factors and make
appropriate adjustments when applying this product. Applying
Renovate MAX G through an enclosed eductor or slurry injection
injection system via a continuous stream of water and/or injected
under the water surface further minimizes drift potential.
Wind Speed
Do not apply at wind speeds greater than 15 mph. Only apply this
product if the wind direction favors on-target deposition and there
are not sensitive areas (including, but not limited to, residential
areas, bodies of water, known habitat for non-target species,
non-target crops) near enough to be injured.
Temperature Inversions
If applying at wind speeds less than 3 mph, the applicator must
determine if: a) conditions of temperature inversion exist, or b)
stable atmospheric conditions exist at or below application height.
Do not make applications into areas of temperature inversions or
stable atmospheric conditions.
Susceptible Plants: Do not apply under circumstances where
drift may occur to food, forage, or other plantings that might be
damaged or crops thereof rendered unfit for sale, use or
consumption. Susceptible crops include, but are not limited to,
cotton, okra, flowers, grapes (in growing stage), fruit trees (foliage),
soybeans (vegetative stage), ornamentals, sunflowers, tomatoes,
beans, and other vegetables, or tobacco. Small amounts of
pesticide drift that might not be visible may injure susceptible
broadleaf plants.
Other State and Local Requirements: Applicators must follow
all state and local pesticide drift requirements regarding application
of triclopyr or 2,4-D herbicides in aquatic sites. Where states have
more stringent regulations, they must be observed.
Equipment
All aerial and ground application equipment must be properly
maintained and calibrated using appropriate carriers or surrogates.
Aerial applications
• Apply Renovate MAX G at the lowest height consistent with
efficacy and flight safety. Do not apply at a height greater than
10 feet above the water surface or plant canopy unless a greater
height is required for aircraft safety.

• Do not harvest hay for 14 days after application.
• Grazed areas of sites may be spot treated if they comprise no
more than 10% of the total grazable area.

SLAUGHTER RESTRICTIONS
During the season of application, withdraw livestock from grazing
treated grass at least 3 days before slaughter.
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• When applications are made with a crosswind, the swath will be
displaced downwind. The applicator must compensate for this
by adjusting the path of the aircraft upwind.

AQUATIC WEEDS CONTROLLED BY
RENOVATE MAX G
Efficacy and selectivity of Renovate MAX G is dependent upon
dose, time of year, stage of growth, method of application, and
water movement. The following categories—highly susceptible,
moderately susceptible, and less susceptible—are provided to
define species that may be controlled using Renovate MAX G.

Efficacy and selectivity is dependent on many factors, and can
be managed through selection of application rates, application
techniques and timing, etc. Rate selection will be partially
dependent on characteristics of the treatment area. Consult with
SePRO Corporation to determine best treatment protocols to
manage individual species and to meet specific aquatic plant
management objectives. Plants listed as moderately susceptible
and less susceptible can be controlled under most use conditions,
but generally require higher application rates.
HIGHLY SUSCEPTIBLE VASCULAR AQUATIC PLANTS
Eurasian watermilfoil (Myriophyllum spicatum)
hybrid watermilfoil (Myriophyllum spicatum x sibiricum)
MODERATELY SUSCEPTIBLE VASCULAR AQUATIC PLANTS
northern watermilfoil (Myriophllyum sibiricum)
other milfoil species (Myriophyllum spp.)
bladderwort (Utricularia spp.)
white water lily (Nymphaea spp.)
watershield (Brasenia spp.)
LESS SUSCEPTIBLE VASCULAR AQUATIC PLANTS
variable-leaf milfoil (Myriophyllum heterophyllum)
water stargrass (Heteranthera dubia)
coontail (Ceretophyllum demersum)
parrotsfeather (Myriophyllum aquaticum) ††
yellow water lily or spatterdock (Nuphar spp.)
water chestnut (Trapa natans) †, ††
† Not for use in California
†† Retreatment may be needed to achieve desired level of control.

Application Methods
Surface Application
Use a mechanical spreader such as a fertilizer spreader, blower,
mechanical seeder, an eductor system, or similar equipment
capable of uniformly applying Renovate MAX G. Before spreading
any product, carefully calibrate the application equipment. When
using boats and power equipment, you must determine the proper
combination of (1) boat speed, (2) rate of delivery from the
spreader, and (3) width of swath covered by the granules.
Use the following formula to calibrate the spreader’s delivery in
pounds of Renovate MAX G per minute:
Pounds per Minute = miles per hour x swath width (feet) x pounds per acre
495

Aerial Application (Helicopter Only)
Ensure uniform application. All equipment should be properly
calibrated using blanks with similar physical characteristics to
Renovate MAX G. To avoid streaked, uneven or overlapped
application, use an appropriate tracking device (e.g. GPS). Refer
to the DRIFT MANAGEMENT section of this label for additional
precautions and instructions for aerial application.

Floating-leaf and Emergent Weeds
For control of water lily’s (Nymphaea spp. and Nuphar spp.),
watershield (Brasenia spp.), and other susceptible emergent and
floating-leaf herbaceous weeds, apply up to 1.0 to 5.0 ppm. Apply
when plants are actively growing.
Submersed Weeds
For control of Eurasian watermilfoil (Myriophyllum spicatum)
and other submersed weeds, apply Renovate MAX G at
concentrations up to 0.25 to 5.0 ppm in treated water. Rates
should be selected according to the Table 3 (CONCENTRATION
of RENOVATE MAX G IN WATER). For optimal control, apply
when Eurasian watermilfoil or other submersed weeds are actively
growing.
When controlling Eurasian watermilfoil in plant communities
containing other desirable susceptible species, selectivity may be
enhanced generally by using a rate lower in the range, treatment
timing, application technique, etc.; consult a SePRO Aquatic
Specialist for site specific recommendations.

Table 3: Concentration of Renovate MAX G in Water (ppm a.e.)†
Average
Water
Depth (ft)

0.25 ppm

1

4.7

9.4

18.8

2

9.4

18.8

3

14.1

28.1

4

18.8

5

23.4

Pounds Renovate MAX G / acre
0.5 ppm

1.0 ppm

2.0 ppm

4.0 ppm

5.0 ppm

37.5

75.0

93.7

37.5

75.0

150.0

187.5

56.3

112.5

225.0

281.2

37.5

75.0

150.0

300.0

375.0

46.9

93.8

187.5

375.0

468.7

†Use of higher rates in the rate range is necessary to achieve desired control in
areas of greater water exchange; when treating more mature plants; when targeting
more difficult to control aquatic species; and when treating small areas in larger
bodies of water (spot treatments). Lower concentrations are generally used when
conducting early season large-scale treatments; and treating larger areas, more
immature plants, and areas with less potential for rapid water exchange. Some
areas may require a repeat application to control re-growth.

The following formula can be used to calculate applications rates
based on depths exceeding 4 feet deep or when using a
concentration not in the Table 3.
Pounds of Renovate MAX G per Acre = average depth x
target ppm x 18.75
Example Calculation:
6 foot average depth x 1.25 ppm x 18.75 = 140.6 pounds of
Renovate MAX G per acre
NOTE: apply a maximum of 93.7 pounds of Renovate MAX G
(13.5 lbs a.e.)/acre-foot per application. Do not exceed 5.0 ppm
during any single application.

COMBINATIONS WITH OTHER HERBICIDES
Renovate MAX G may be combined or applied simultaneously
with other herbicides to increase the weed control spectrum or
enhance efficacy. Follow all applicable use directions, precautions,
and restrictions on all labels used in the combination.
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• If no setback distance from Table 1 is to be used for the
application, applicators or the authorizing organization must
provide a drinking water notification and an advisory to shut
off all potable water intakes inside the setback zone prior to
Renovate MAX G application. Notification to the party
responsible for a public water supply or to individual private water
users must be done in a manner to assure that the party is
aware of the water use restrictions when this product is applied
to potable water. The following is an example of a notification via
posting, but other methods of notification which convey the above
restrictions may be used and may be required in some cases
under state or local law or as a condition of a permit.
- Example:
• Posting notification should be located every 250 feet
including the shoreline of the treated area and up to 250 feet
of shoreline past the application site to include immediate
public access points. Posting should include the day and
time of application. Posting may be removed if analyses of
a sample collected at the intake, no sooner than stated in
Table 2, shows that the triclopyr concentration in the water is
400 ppb or less and the 2,4-D concentration is 70 ppb or
less, or after 21 days following application, whichever
occurs first.
- Text of notification: Wait 21 days before diverting
functioning surface water intakes from the treated
aquatic site to use as drinking water unless water at
functioning drinking water intakes is tested no sooner
than [insert days from Table 2] and is demonstrated by
assay to contain no more than 400 ppb triclopyr and
70 ppb 2,4-D. Application Date: ______, Time: ______.
• NOTE: Existing potable water intakes that are no longer in use,
such as those replaced by a connection to a municipal water
system or a potable water well, are not considered to be
functioning potable water intakes.
• Drinking water setback distances do not apply to terrestrial
applications of triclopyr or 2,4-D adjacent to water bodies with
potable water intakes.

GRAZING AND HAYING RESTRICTIONS
Except for lactating dairy animals, there are no grazing restrictions
following application of this product.
• Grazing Lactating Dairy Animals: Do not allow lactating dairy
animals to graze treated areas until the next growing season
following application of this product.

DRIFT MANAGEMENT
A variety of factors including weather conditions (e.g., wind
direction, wind speed, temperature, relative humidity) and method
of application (e.g., ground, aerial, airblast) can influence pesticide
drift. The applicator must evaluate all factors and make
appropriate adjustments when applying this product. Applying
Renovate MAX G through an enclosed eductor or slurry injection
injection system via a continuous stream of water and/or injected
under the water surface further minimizes drift potential.
Wind Speed
Do not apply at wind speeds greater than 15 mph. Only apply this
product if the wind direction favors on-target deposition and there
are not sensitive areas (including, but not limited to, residential
areas, bodies of water, known habitat for non-target species,
non-target crops) near enough to be injured.
Temperature Inversions
If applying at wind speeds less than 3 mph, the applicator must
determine if: a) conditions of temperature inversion exist, or b)
stable atmospheric conditions exist at or below application height.
Do not make applications into areas of temperature inversions or
stable atmospheric conditions.
Susceptible Plants: Do not apply under circumstances where
drift may occur to food, forage, or other plantings that might be
damaged or crops thereof rendered unfit for sale, use or
consumption. Susceptible crops include, but are not limited to,
cotton, okra, flowers, grapes (in growing stage), fruit trees (foliage),
soybeans (vegetative stage), ornamentals, sunflowers, tomatoes,
beans, and other vegetables, or tobacco. Small amounts of
pesticide drift that might not be visible may injure susceptible
broadleaf plants.
Other State and Local Requirements: Applicators must follow
all state and local pesticide drift requirements regarding application
of triclopyr or 2,4-D herbicides in aquatic sites. Where states have
more stringent regulations, they must be observed.
Equipment
All aerial and ground application equipment must be properly
maintained and calibrated using appropriate carriers or surrogates.
Aerial applications
• Apply Renovate MAX G at the lowest height consistent with
efficacy and flight safety. Do not apply at a height greater than
10 feet above the water surface or plant canopy unless a greater
height is required for aircraft safety.

• Do not harvest hay for 14 days after application.
• Grazed areas of sites may be spot treated if they comprise no
more than 10% of the total grazable area.

SLAUGHTER RESTRICTIONS
During the season of application, withdraw livestock from grazing
treated grass at least 3 days before slaughter.
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• When applications are made with a crosswind, the swath will be
displaced downwind. The applicator must compensate for this
by adjusting the path of the aircraft upwind.

AQUATIC WEEDS CONTROLLED BY
RENOVATE MAX G
Efficacy and selectivity of Renovate MAX G is dependent upon
dose, time of year, stage of growth, method of application, and
water movement. The following categories—highly susceptible,
moderately susceptible, and less susceptible—are provided to
define species that may be controlled using Renovate MAX G.

Efficacy and selectivity is dependent on many factors, and can
be managed through selection of application rates, application
techniques and timing, etc. Rate selection will be partially
dependent on characteristics of the treatment area. Consult with
SePRO Corporation to determine best treatment protocols to
manage individual species and to meet specific aquatic plant
management objectives. Plants listed as moderately susceptible
and less susceptible can be controlled under most use conditions,
but generally require higher application rates.
HIGHLY SUSCEPTIBLE VASCULAR AQUATIC PLANTS
Eurasian watermilfoil (Myriophyllum spicatum)
hybrid watermilfoil (Myriophyllum spicatum x sibiricum)
MODERATELY SUSCEPTIBLE VASCULAR AQUATIC PLANTS
northern watermilfoil (Myriophllyum sibiricum)
other milfoil species (Myriophyllum spp.)
bladderwort (Utricularia spp.)
white water lily (Nymphaea spp.)
watershield (Brasenia spp.)
LESS SUSCEPTIBLE VASCULAR AQUATIC PLANTS
variable-leaf milfoil (Myriophyllum heterophyllum)
water stargrass (Heteranthera dubia)
coontail (Ceretophyllum demersum)
parrotsfeather (Myriophyllum aquaticum) ††
yellow water lily or spatterdock (Nuphar spp.)
water chestnut (Trapa natans) †, ††
† Not for use in California
†† Retreatment may be needed to achieve desired level of control.

Application Methods
Surface Application
Use a mechanical spreader such as a fertilizer spreader, blower,
mechanical seeder, an eductor system, or similar equipment
capable of uniformly applying Renovate MAX G. Before spreading
any product, carefully calibrate the application equipment. When
using boats and power equipment, you must determine the proper
combination of (1) boat speed, (2) rate of delivery from the
spreader, and (3) width of swath covered by the granules.
Use the following formula to calibrate the spreader’s delivery in
pounds of Renovate MAX G per minute:
Pounds per Minute = miles per hour x swath width (feet) x pounds per acre
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Aerial Application (Helicopter Only)
Ensure uniform application. All equipment should be properly
calibrated using blanks with similar physical characteristics to
Renovate MAX G. To avoid streaked, uneven or overlapped
application, use an appropriate tracking device (e.g. GPS). Refer
to the DRIFT MANAGEMENT section of this label for additional
precautions and instructions for aerial application.

Floating-leaf and Emergent Weeds
For control of water lily’s (Nymphaea spp. and Nuphar spp.),
watershield (Brasenia spp.), and other susceptible emergent and
floating-leaf herbaceous weeds, apply up to 1.0 to 5.0 ppm. Apply
when plants are actively growing.
Submersed Weeds
For control of Eurasian watermilfoil (Myriophyllum spicatum)
and other submersed weeds, apply Renovate MAX G at
concentrations up to 0.25 to 5.0 ppm in treated water. Rates
should be selected according to the Table 3 (CONCENTRATION
OF RENOVATE MAX G IN WATER). For optimal control, apply
when Eurasian watermilfoil or other submersed weeds are actively
growing.
When controlling Eurasian watermilfoil in plant communities
containing other desirable susceptible species, selectivity may be
enhanced generally by using a rate lower in the range, treatment
timing, application technique, etc.; consult a SePRO Aquatic
Specialist for site specific recommendations.

Table 3: Concentration of Renovate MAX G in Water (ppm a.e.)†
Average
Water
Depth (ft)

0.25 ppm

1

4.7

9.4

18.8

2

9.4

18.8

3

14.1

28.1

4

18.8

5

23.4

Pounds Renovate MAX G / Acre
0.5 ppm

1.0 ppm

2.0 ppm

4.0 ppm

5.0 ppm

37.5

75.0

93.7

37.5

75.0

150.0

187.5

56.3

112.5

225.0

281.2

37.5

75.0

150.0

300.0

375.0

46.9

93.8

187.5

375.0

468.7

†Use of higher rates in the rate range is necessary to achieve desired control in
areas of greater water exchange; when treating more mature plants; when targeting
more difficult to control aquatic species; and when treating small areas in larger
bodies of water (spot treatments). Lower concentrations are generally used when
conducting early season large-scale treatments; and treating larger areas, more
immature plants, and areas with less potential for rapid water exchange. Some
areas may require a repeat application to control re-growth.

The following formula can be used to calculate applications rates
based on depths exceeding 4 feet deep or when using a
concentration not in the Table 3.
Pounds of Renovate MAX G per Acre = average depth x
target ppm x 18.75
Example Calculation:
6 foot average depth x 1.25 ppm x 18.75 = 140.6 pounds of
Renovate MAX G per acre
NOTE: apply a maximum of 93.7 pounds of Renovate MAX G
(13.5 lbs a.e.)/acre-foot per application. Do not exceed 5.0 ppm
during any single application.

COMBINATIONS WITH OTHER HERBICIDES
Renovate MAX G may be combined or applied simultaneously
with other herbicides to increase the weed control spectrum or
enhance efficacy. Follow all applicable use directions, precautions,
and restrictions on all labels used in the combination.
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IF ANY OF THE CONTENT OF THIS LABEL IS NOT
UNDERSTOOD, OR YOU NEED FURTHER ASSISTANCE,
CONTACT A SEPRO AQUATIC SPECIALIST WITH
QUESTIONS SPECIFIC TO YOUR APPLICATION.

APPLICATION TO WATERS USED FOR
IRRIGATION
Irrigation Restrictions
• Do not use treated water for irrigating greenhouse or nursery
plants unless triclopyr and 2,4-D residues are confirmed to be
less than 1 ppb by laboratory analysis.

Storage and Disposal
Do not contaminate water, food or feed by storage or disposal.
Pesticide Storage: Store in original container only. Do not
store near feed or foodstuffs. In case of spill, contain material
and dispose as waste.
Pesticide Disposal: Wastes resulting from use of this product
may be used according to label directions or disposed of at an
approved waste disposal facility.
Nonrefillable Container Disposal (non-rigid, any size):
Completely empty bag into application equipment. Then
dispose of empty bag in a sanitary landfill, or by incineration, or,
if allowed by state and local authorities, by burning. If burned,
stay out of smoke.

• Do not use water treated with Renovate MAX G for hydroponic
farming.
• Do not apply Renovate MAX G directly to, or otherwise permit
it to come into direct contact with grapes, tobacco, vegetable
crops, flowers, or other desirable susceptible broadleaf plants,
and do not permit dust to drift into these areas.
• This label describes both required and recommended uses of a
chemical analyses for the active ingredients, triclopyr and 2,4-D.
SePRO Corporation recommends the use of an Enzyme-Linked
Immunoassay (ELISA) test for the determination of Renovate
MAX G concentration in water. Contact SePRO Corporation for
the incorporation of these analyses into your treatment program.
Other proven chemical analysis for the active ingredients may
also be used. The ELISA analysis is referenced in this label as
the preferred method for the rapid determination of the
concentration of the active ingredients in the water. Both triclopyr
and 2,4-D can be analyzed from a single water sample.
• If Renovate MAX G treated water is intended to be used only for
crops or non-crop areas that are labeled for direct treatment with
triclopyr and 2,4-D such as pastures, turf, or established grasses,
the treated water may be used to irrigate and/or mix sprays for
these sites at any time during and after application.
• Due to potential phytotoxicity and/or residue considerations, the
following restrictions are applicable to other uses of irrigation
water:
• If treated water is intended to be used to irrigate or mix sprays
for crops not labeled for direct treatment with triclopyr and
2,4-D, the water must not be used unless one of the following
restrictions has been observed:
- A waiting period of 120 days from the time of application
has elapsed; or
- An approved assay indicates that the triclopyr
concentration is 1.0 ppb or less and the 2,4-D
concentration is 100 ppb or less at the water intake. See
Table 2 (SAMPLING FOR DRINKING WATER
ANALYSES) for the recommended waiting periods after
application but before taking the initial water sample at
water intake.
• If treated water is intended to be used to irrigate non-crop
areas not labeled for direct treatment with triclopyr and 2,4-D
(e.g. landscape ornamentals) or for other irrigation uses not
described, consult with SePRO Corporation prior to
commencing irrigation if triclopyr concentrations exceed
1.0 ppb and 2,4-D concentrations are greater than 100 ppb.

6

APPLICATIONS TO POTABLE WATER SOURCES
Potable Water Restrictions
• The potable water use restrictions on this label are to ensure
that consumption of water by the public is allowed only when the
concentration of triclopyr in water is less than 400 ppb and the
concentration of 2,4-D in water is less than the MCL (Maximum
Contaminant Level) of 70 ppb. Applicators should consider the
unique characteristics of the treated waters to assure that
triclopyr and 2,4-D concentrations in potable water do not
exceed 400 ppb and 70 ppb, respectively, at the time of
consumption.
• The drinking water setback distances from functioning potable
water intakes are provided in Table 1 (DRINKING WATER
SETBACK DISTANCES).

Table 1: Drinking Water Setback Distances
Application concentration and minimum setback distance (ft) from
functioning potable water intake
< 1 ppm†
–

1.1 to 2.0 ppm†

2.1 to 3.0 ppm†

3.1 to 5 ppm†

600

1,200

1,800

2,400

† ppm acid equivalent target water concentration

• Following each application of Renovate MAX G, treated water
must not be used for potable water unless one of the following
restrictions has been observed:
- A setback distance described in Table 1 was used for the
application;
- A waiting period of at least 21 days from the time of
application has elapsed; or
- An approved assay indicates that the triclopyr concentration
is 400 ppb or less and the 2,4-D concentration is 70 ppb or
less at the water intake. Sampling for drinking water analyses
should occur no sooner than stated in Table 2. NOTE:
Sampling for drinking water analysis should occur no sooner
than 3 days after Renovate MAX G application. Analysis of
2,4-D in drinking water samples must be completed by a
laboratory that is certified under the Safe Drinking Water Act
to perform drinking water analysis using a currently approved
version of analytical Method Number 515, 555, other methods
for 2,4-D as may be listed in Title 40 CFR, Part 141.24, or
Method Number 4015 (immunoassay of 2,4-D) from U.S. EPA
Test Methods for Evaluating Solid Waste SW-846.

Table 2: Sampling for Drinking Water Analyses†
Minimum days after application before initial water sampling
at the functioning potable water intake
< 1 ppm††
–
5

1.1 to 3.0 ppm††
10

3.1 to 5.0 ppm††
14

† These are general guidelines; the amount of time required for residues to reach
concentrations acceptable for drinking or irrigation will depend on the total acres
treated relative to water body size, application rates, water exchange rates, weed
density, and various other factors. Consult a SePRO Aquatic Specialist for site
specific recommendations.
††ppm acid equivalent target water concentration
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ENVIRONMENTAL HAZARDS
Fish breathe dissolved oxygen in the water and decaying weeds
also use oxygen. When treating continuous, dense weed masses,
it may be appropriate to treat only part of the infestation at a time.
For example, in quiescent waters, apply the product to areas
separated by untreated sections that can be treated after
vegetation in treated areas has disintegrated. During the growing
season, weeds decompose in a 2 to 4 week period following
treatment. Begin treatment along the shore and proceed outwards
in bands to allow fish to move into untreated areas. Waters having
limited and less dense weed infestations may not require partial
treatments.

Personal Protective Equipment (PPE)
All loaders, applicators, and other handlers must wear:
• Long-sleeve shirt and long pants;
• Shoes and socks; and
• Protective eyewear.
Follow manufacturer’s instructions for cleaning/maintaining PPE.
If no such instructions for washables exist, use detergent and hot
water. Keep and wash PPE separately from other laundry.

USER SAFETY RECOMMENDATIONS
Users should:
• Wash hands before eating, drinking, chewing gum, using tobacco or
using the toilet.
• Remove clothing/PPE immediately if pesticide gets inside. Then
wash thoroughly and put on clean clothing. If pesticide gets on skin,
wash immediately with soap and water.
• Remove PPE immediately after handling this product. Wash the
outside of gloves before removing. As soon as possible, wash
thoroughly and change into clean clothing.

ENGINEERING CONTROLS
Pilots must use an enclosed cockpit that meets the requirements
listed in the WPS for agricultural pesticides [40 CFR 170.240(d)(6].

Directions for Use
It is a violation of Federal law to use this product in a manner
inconsistent with its labeling. Read all Directions for Use carefully
before applying.

GENERAL INFORMATION
Renovate MAX G herbicide may be applied directly to water for
the control of aquatic weeds. Renovate MAX G enhances target
weed control, and provides selective control of many broadleaf
weeds in: ponds; lakes; reservoirs; marshes; bayous; drainage
ditches; non-irrigation canals; and rivers and streams that are
quiescent or slow-flowing.
Renovate MAX G is formulated on biodegradable granules that,
when applied to water bodies, immediately delivers Renovate
MAX G down to the critical area for controlling target weeds.
Renovate MAX G is quickly absorbed from the water through plant
stems and foliage and from the hydrosoil by roots. Herbicidal
symptoms are initially expressed 2 to 14 days following application
and usually involve bending and twisting of apical sections and
2

shoots of susceptible plants. Initial symptoms are followed by
necrosis of terminal buds and above ground tissue. Generally,
target plants are controlled within 2 to 4 weeks after treatment,
but depending on conditions and plant species can take up to 8
weeks for complete control.
When applying Renovate MAX G follow all applicable use
directions, precautions and limitations. All Renovate MAX G
concentrations referred to in this label are based on acid
equivalence (a.e.).
Obtain Required Permits: Consult with the State or local
agency with primary responsibility for pesticide regulation before
applying to public waters to determine if a permit or public
notification is required.
Recreational Use of Water in Treatment Area: There are no
restrictions on the use of treated water for recreational purposes,
including swimming, fishing and domestic purposes.
Livestock Use of Water from Treatment Area: There are no
restrictions on consumption of treated water for potable use by
livestock, pets, or other animals.

GENERAL USE PRECAUTIONS AND
RESTRICTIONS
• Do not apply this product in a way that will contact workers or
other persons, either directly or through drift. Only protected
handlers may be in the area during application.
• Do not enter or allow people (or pets) to enter the treated area
until dusts have settled.
• For requirements specific to your State or Tribe, consult the
State or Tribal agency responsible for pesticide regulation.
• Chemigation: Do not apply Renovate MAX G through any
type of irrigation system.
• Do not apply to salt water bays or estuaries.
• Applications to target areas are limited to two (2) per season.
• Apply a maximum of 93.7 pounds of Renovate MAX G
(13.5 lbs a.e.)/acre-foot per application. Do not exceed 5.0 ppm
during any single application.
• Do not apply within 21 days of previous application except
when conducting split treatments. Split treatments, over
relatively short periods of time (e.g. 1 to 4 days), may be
effective in some areas to maintain adequate exposure with
target plants, such as small sites or sites with higher dilution
potential.
• When treating moving bodies of water, applications must be
made while traveling upstream to prevent concentration of
herbicide downstream from the application.

Terms and Conditions of Use
If terms of the following Warranty Disclaimer, Inherent Risks
of Use, and Limitation of Remedies are not acceptable, return
unopened package at once to the seller for a full refund of
purchase price paid. Otherwise, use by the buyer or any other
user constitutes acceptance of the terms under Warranty
Disclaimer, Inherent Risks of Use and Limitations of Remedies.

Warranty Disclaimer
SePRO Corporation warrants that the product conforms to the
chemical description on the label and is reasonably fit for the
purposes stated on the label when used in strict accordance
with the directions, subject to the inherent risks set forth below.
TO THE EXTENT CONSISTENT WITH APPLICABLE LAW,
SEPRO CORPORATION MAKES NO OTHER EXPRESS OR
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE OR ANY OTHER EXPRESS
OR IMPLIED WARRANTY.

Inherent Risks of Use
It is impossible to eliminate all risks associated with use of this
product. Plant injury, lack of performance, or other unintended
consequences may result because of such factors as use of
the product contrary to label instructions (including conditions
noted on the label such as unfavorable temperatures, soil
conditions, etc.), abnormal conditions (such as excessive
rainfall, drought, tornadoes, hurricanes), presence of other
materials, the manner of application, or other factors, all of
which are beyond the control of SePRO Corporation as the
seller. To the extent consistent with applicable law, all such
risks shall be assumed by buyer.

Limitation of Remedies
To the extent consistent with applicable law, the exclusive
remedy for losses or damages resulting from this product
(including claims based on contract, negligence, strict liability,
or other legal theories) shall be limited to, at SePRO
Corporation’s election, one of the following:
(1) Refund of purchase price paid by buyer or user for
product bought, or
(2) Replacement of amount of product used.
To the extent consistent with applicable law SePRO
Corporation shall not be liable for losses or damages resulting
from handling or use of this product unless SePRO Corporation
is promptly notified of such losses or damages in writing. To
the extent permitted by applicable law in no case shall SePRO
Corporation be liable for consequential or incidental damages
or losses.
The terms of the Warranty Disclaimer above and this
Limitation of Remedies cannot be varied by any written or
verbal statements or agreements. No employee or sales agent
of SePRO Corporation or the seller is authorized to vary or
exceed the terms of the Warranty Disclaimer or Limitations of
Remedies in any manner.
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specimen label

Renovate MAX G
®

aquatic Herbicide

Keep out of reach of children

WarninG / aviso
si usted no entiende la etiqueta, busque a alguien para que
se la explique a usted en detalle. (if you do not understand
the label, find someone to explain it to you in detail.)
First aiD

For control oF aquatic WeeDs in PonDs;
laKes; reservoirs; marsHes; BaYous;
DrainaGe DitcHes; non-irriGation canals;
anD rivers anD streams tHat are quiescent
or sloW-FloWinG.
active ingredient
triclopyr: 3,5,6-trichloro-2-pyridinyloxyacetic acid,
triethylamine salt...................................................................4.0%
2,4-dichlorophenoxyacetic acid, dimethylamine salt........14.0%
other ingredients...................................................................82.0%
total....................................................................................100.0%

if in eyes

• Hold eye 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 eye.
• Call a poison control center or doctor for
treatment advice.

if swallowed

• Call a poison control center or doctor
immediately for treatment advice.
• Have person sip a glass of water if able to
swallow.
• Do not induce vomiting unless told to do so
by a poison control center or doctor.
• Do not give anything by mouth to an
unconscious person.

if inhaled

• Move person to fresh air.
• If person is not breathing, call 911 or an
ambulance, then give artificial respiration,
preferably mouth-to-mouth if possible.
• Call a poison control center or doctor for
further treatment advice.

if on skin or
clothing

• 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.

Acid equivalence (a.e.): 14.4%

notice: Read the entire label. Use only according to label
directions. Before using this product, read Warranty
Disclaimer, Inherent Risks of Use and Limitation of Remedies
at end of label booklet. if terms are unacceptable, return at
once unopened.
For additional information on our products, please visit
www.sepro.com.
EPA Reg. No. 67690-50
FPL061209
Renovate is a registered trademark of Dow AgroSciences LLC.
sePro corporation 11550 N. Meridian Street, Suite 600, Carmel, IN 46032 U.S.A.

Precautionary statements

Have the product container or label with you when calling a
poison control center or doctor, or going for treatment. In
case of emergency endangering health or the environment
involving this product, call inFotrac at 1-800-535-5053.
note to Physician: Probable mucosal damage may contraindicate
the use of gastric lavage.

Hazards to Humans and Domestic animals
causes substantial, but temporary eye injury. Harmful if
swallowed. avoid contact with skin or clothing. Do not get
in eyes or on clothing. Wear protective eyewear (goggles,
face shield, or safety glasses). Wash thoroughly with soap
and water after handling and before eating, drinking, chewing
gum, or using tobacco. remove and wash contaminated
clothing before reuse. Wear long-sleeved shirt and long
pants, socks, and shoes.
Renovate is a registered trademark of Dow AgroSciences LLC. New 06/12/09.
© Copyright 2009 SePRO Corporation.

Personal Protective equiPment (PPe)
all loaders, applicators, and other handlers must wear:
• Long-sleeve shirt and long pants;
• Shoes and socks; and
• Protective eyewear.
Follow manufacturer’s instructions for cleaning/maintaining PPE.
If no such instructions for washables exist, use detergent and hot
water. Keep and wash PPE separately from other laundry.

Appendix 5 - Best Management Practices documents

King County Noxious Weed Control Program
BEST MANAGEMENT PRACTICES

Purple Loosestrife
Lythrum salicaria
Lythraceae

Class B Noxious Weed
Control Required

Legal Status in King County: Purple loosestrife
is a Class B Noxious Weed (non‐native species
harmful to environmental and economic
resources that landowners may be required to
control based on distribution in the county and
local priorities) according to Washington State
Noxious Weed Law, RCW 17.10. In accordance
with state law, the King County Noxious Weed
Control Board requires property owners to
control purple loosestrife on private and public
lands throughout the county (control means to
prevent all seed production and to prevent the dispersal of all propagative parts capable of
forming new plants). In addition, state quarantine laws prohibit transporting, buying, selling,
or distributing plants, plant parts or seeds of purple loosestrife.

BACKGROUND INFORMATION

_______

Impacts and History







Purple loosestrife is an invasive and competitive noxious weed that alters wetland
ecosystems by replacing native and beneficial plants. Water‐dependent mammals and
waterfowl and other birds leave wetlands when their food source, nesting material and
shelter are displaced by purple loosestrife.
Dense infestations of purple loosestrife also alter the landscape by trapping sediments
and thereby raising the water table.
Although young shoots of purple loosestrife are palatable to cattle (and to white‐tailed
deer), larger plants are not, and so cattle graze preferentially on pasture grasses, giving
purple loosestrife a distinct advantage in grazed areas. Over time, mature purple
loosestrife plants will dominate, removing the use of the land as pasture. Similar
processes can lead to destruction of hay meadows. Occasionally, deer browse the tops
of mature plants in wetlands, but this doesn’t appear to reduce the overall density of
purple loosestrife.
Purple loosestrife was introduced to the United States in the early 1800’s at northeastern
port cities, in ship ballast obtained from European tidal flats. Over the next 100 years it
spread through canals and other waterways as far as the Midwest. It arrived in marine
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estuaries in the Pacific Northwest in the early 1900s, suggesting that it was spread by
maritime commerce.
Purple loosestrife has also been commonly cultivated for the horticultural trade and
became prized by bee‐keepers in the mid 1900s. Deliberate planting and escapes from
cultivation undoubtedly aided in the spread of infestations across the country.
Purple loosestrife was first collected in Washington in 1929 from Lake Washington. The
first eastern Washington collection was in the 1940s from the Spokane area, although
there are reports that it escaped from a garden to the Spokane River ten years earlier.

Description








Perennial emergent aquatic plant, reaching over 9 feet tall and 5 feet wide. As many as
30‐50 herbaceous stems annually rise from a persistent perennial tap root and spreading
rootstock.
Square stems (usually 4‐sided, sometimes 6‐sided). Leaves are usually opposite. The
leaves are linear in shape, 1.5 to 4 inches long, with smooth edges, and are sometimes
covered with fine hairs.
The showy magenta or purple flowers appear from July to October on flowering
spikes. The flowers have 5 to 7 greenish sepals, 5 to 7 magenta petals and 12 stamens.
Flowers will continue until frost.
In winter months, dead, brown flower stalks remain with old seed capsules still visible.

Habitat




Occurs in freshwater and brackish wetlands, lake and river shorelines, ponds, shallow
streams and ditches, wet pastures and other wet places.
Grows on moist or saturated soils or in shallow water. Can tolerate a range of soil pH
and nutrients.
Requires partial to full sunlight. Productivity is significantly reduced at 40% of full
light.
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Reproduction and Spread








Spreads mainly by seed but also by stem and root fragmentation. A mature plant may
have as many as thirty flowering stems capable of producing an estimated two to three
million, pepper‐sized seeds per year. Most seeds remain viable after two years in a
natural water body, and stored in laboratory conditions they are viable for about three
years.
Dispersal is mainly by water, but seeds can also be transported on feathers and fur of
waterfowl and other wetland animals as well as in mud on boots, tires, boats and pets.
There is also some evidence of wind dispersal.
Seedling densities sharply fall beyond 34 feet of the parent plant.
Seed banks build for years, unnoticed until the right conditions of disturbance appear,
resulting in a population explosion. Mature plants can live for 20 years.
Vegetative spread is also possible. Buried stems harbor adventitious buds with the
ability to produce shoots or roots. Breaking off stems or roots during incomplete plant
removal initiates bud growth. Removed stems left on moist soil will also grow roots and
sprout.

Local Distribution


Found on lakes and waterways throughout King County, with 1,214 total sites reported
in 2010.

CONTROL INFORMATION
Integrated Pest Management




The preferred approach for weed control is Integrated Pest Management (IPM). IPM
involves selecting from a range of possible control methods to match the management
requirements of each specific site. The goal is to maximize effective control and to
minimize negative environmental, economic and social impacts.
Use a multifaceted and adaptive approach. Select control methods that reflect the
available time, funding, and labor of the participants, the land use goals, and the values
of the community and landowners. Management will require dedication over a number
of years, and should allow for flexibility in method as appropriate.

Planning Considerations




Survey area for weeds, set priorities and select best control method(s) for the site
conditions and regulatory compliance issues (refer to the King County Noxious Weed
Regulatory Guidelines or local jurisdictions).
Control practices in critical areas should be selected to minimize soil disturbance, or
efforts should be taken to mitigate or reduce impacts of disturbance. Any disturbed
areas need to be stabilized to control erosion and sediment deposition. Refer to the King
County Surface Design Manual for further information about sediment and erosion
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control practices (call 206‐296‐6519 or go to http://kingcounty.gov/wlr/Dss/Manual.htm
for more information).
Small infestations can be effectively hand‐pulled or dug up if conditions allow (see
section on Manual Control for more information). Isolated plants should be carefully
removed in order to stop them from infesting a larger area.
For larger infestations, the strategy will depend on the site. Generally work first in least
infested areas, moving towards more heavily infested areas. On rivers, begin at the
infestation furthest upriver and work your way downstream.
Minimize disturbance to avoid creating more opportunities for seed germination.
Properly dispose of all parts of the plant (see Disposal Methods section below).

Early Detection and Prevention








Look for new plants. Get a positive plant identification by contacting your local noxious
weed control program or extension service.
Look for plants along river and lake shorelines, in ponds, wetlands, ditches and wet
pastures.
The best time to survey is in July and August when the plants are flowering; however,
seedlings may not flower in the first year.
Look for seedlings starting in June.
Dig up or pull small isolated patches.
Prevent plants spreading from existing infestations by cleaning off equipment, boots,
clothing and animals that have been in infested areas.
Don’t buy or plant purple loosestrife. According to state quarantine laws it is illegal to
buy, sell or offer purple loosestrife or any of its cultivars for sale.

Manual






Hand pulling and the use of hand
mechanical tools is allowable in
unincorporated King County critical
areas. Check with the local jurisdiction
for regulations in other areas.
If the plants are in flower or seed, cut off
and bag all flower stalks and seed heads.
It is very difficult to pull the plants
without dispersing the small, lightweight
seeds. Brush off boots, clothes and
animals before leaving the infested area.
Hand pulling is recommended when
plants are rooted in mucky, sandy or other loose, wet soil. Grasp the base of the plant
and pull slowly with steady pressure to release the roots from the soil. Pulling purple
loosestrife by hand is easiest when plants are young. Older plants have larger roots that
can be eased out with a garden fork. Remove as much of the root system as possible,
because broken roots may sprout new plants.

King County Noxious Weed Control Program
206-296-0290 Website: www.kingcounty.gov/weeds

PURPLE LOOSESTRIFE BMP
JANUARY 2011, Page 4








Cutting plants at the base when in flower may prevent seeding, but cut plants may
continue to produce flowers. Sites should be consistently and regularly monitored until
frost to cut and remove any subsequent flowers. Cutting will not kill the plants, and
they will need to be controlled every year. Do not leave cut plant parts on site, because
root and stem fragments can take root and form new plants.
All manual control sites should be monitored for several years for plants growing from
root fragments and from the seed bank.
DISPOSAL: All purple loosestrife plant parts, including flowers, seed heads, stems,
leaves and roots must be securely bagged, and discarded in the trash or taken to a
transfer station. Do not compost or place in yard waste. Plants may regenerate in
compost. If you have the ability to burn plants, following all local regulations and
restrictions, burning vegetative material is an acceptable disposal method. Do not
burn flowering stems or seed heads.
NOTE: Under the Washington State Lythrum quarantine (WAC 16.752.400‐415), it is
illegal to transport, buy, sell, offer to sell, or to distribute plants, plant parts or seeds of
purple loosestrife into or within the state of Washington. However, by following the
recommendations in this Best Management Practices document you are covered under
the King County Noxious Weed Control Program’s permit to transport purple
loosestrife for the purpose of taking it to a transfer station or landfill.

Mechanical







Removal of purple loosestrife with hand held mechanical tools is allowable in critical
areas and their buffers within unincorporated King County. Check with the local
jurisdiction for regulations in other areas.
Mowing is not recommended. Since plant fragments can produce new shoots, mowing
may facilitate spread rather than control.
Cutting alone is not a control option for purple loosestrife. New plants will grow from
the roots. Cutting late in the season but before seed set reduces shoot production more
than mid‐summer cutting.
Sheet mulching or covering using black plastic, landscape fabric, or cardboard and six
inches of mulch is an interim option for dense seedling infestations. It does not kill the
roots of mature plants, but it does slow down growth and seed dispersal. The covering
must extend several feet beyond the edges of the infestation and be weighted so the
plants cannot push it up. The edges of the covered area must be monitored for plants
coming up from rhizomes extending beyond the sheet. Covering materials should also
be monitored for damage or gaps and repaired or re‐installed as needed.

Chemical


Precautions:
o Herbicides should only be applied at the rates and for the site conditions and/or land
usage specified on the label of the product being used. Follow all label directions.
o For herbicide use in critical areas and their buffers, certain restrictions apply
depending on the site and jurisdiction. In unincorporated King County, refer to the
King County Noxious Weed Regulatory Guidelines for a summary of current
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restrictions and regulatory compliance issues. Elsewhere, check with the local
jurisdiction.
o For your personal safety, at a minimum wear gloves, long sleeves, long pants, closed
toe shoes, and appropriate eye protection. Follow label directions for any additional
personal protection equipment needed.
o A Washington State pesticide license with an aquatic endorsement is required for the
purchase of aquatic herbicides. NEVER apply non‐aquatic herbicide formulations
to water since many include ingredients toxic to aquatic organisms.
For large infestations of purple loosestrife, herbicide use may be necessary for effective
control.
Cutting after spraying is not necessary. If cutting is desired, infested areas should not be
cut until after the herbicide has had a chance to work, which may take several weeks.
In sensitive areas or areas prone to erosion, careful spot‐spraying will create less
disturbance than manual or mechanical control.
For several years following treatment, monitor areas for new plants germinating from
the seed bank. In some cases several years of treatment may be necessary.
When treating an area intermixed with native monocots (cattails, grasses, sedges, etc),
using a selective broadleaf herbicide is recommended. The monocots will not be
harmed by the herbicide and will be able to help suppress new plants emerging from the
seed bank.

Specific Herbicide Information
Glyphosate (e.g. Rodeo®, AquaMaster® or Aqua Neat®): Apply to actively growing plants
at early flowering stage. Application to pre‐flowering plants or seedlings may also be
effective, but unless the extent of the infestation is well known, plants can be difficult to
locate when not in flower. Glyphosate works slowly, so plants may not appear to be
affected for a couple of weeks. A second application a few weeks after the first may be
helpful to control plants not in flower or otherwise skipped during the first application.
Apply to foliage but avoid runoff. Caution: Glyphosate is non‐selective and it will injure or
kill other vegetation contacted by the spray including grasses, cattails and other monocots.
Imazapyr (Habitat, Polaris): Apply to foliage any time the plant is actively growing.
Caution: Imazapyr is non‐selective and highly effective even at low doses: it will injure or
kill other vegetation contacted by the spray including trees, desirable vegetation, and
grasses, cattails and other monocots. Also, imazapyr is soil‐active and can harm trees and
other plants rooted in the spray area or sometimes immediately downhill from the area
being sprayed.
Triclopyr (Garlon 3A® and Renovate 3®). Apply when plants are in the mid to full‐bloom
stage. Application to pre‐flowering plants or seedlings may also be effective, but unless the
extent of the infestation is well known, plants can be difficult to locate when not in flower.
Triclopyr is a selective herbicide and will kill only dicots (broadleaf plants and trees). It will
not harm monocots such as grasses, sedges, cattails and many native aquatic plants.
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All the above listed herbicides require the addition of an approved surfactant. Follow label
directions for selecting the correct type of surfactant. Be sure that the selected surfactant is
approved for aquatic use in Washington State.
The mention of a specific product brand name in this document is not, and should not be construed as
an endorsement or as a recommendation for the use of that product. Chemical control options may
differ for private, commercial and government agency users. For questions about herbicide
use, contact the King County Noxious Weed Control Program at 206‐296‐0290.

Biological










Biological control can take up to six years to have a significant impact on the infestation.
Purple loosestrife population density and the number of flowering plants can be
reduced, but there will always be some plants remaining when using biological control
agents. Releases should be made only at sites where loosestrife infestations are large and
immediate eradication of the weed is not the primary objective.
All biological control agents approved for use on purple loosestrife in Washington State
will not feed on any plant species other than purple loosestrife in our area.
Where feasible, biological control plans should incorporate another non‐chemical
control method to be able to prevent all seed production as required by state law. If the
infestation is inaccessible, remove flowers at the edges of the infestation to the greatest
extent possible. If Galerucella or Hylobius species are present, flower heads should be cut,
bagged and properly disposed of by the time of flower drop in mid to late August. If
Nanophyes marmoratus weevils are present, flower/seedheads should be cut very
carefully in early September after emerging adult weevils have left the flowerheads for
the season. If there is any chance of mature seeds being present in the seed heads,
extreme care should be taken to avoid spread.
Biological control is not recommended
or prescribed for small infestations.
Two species of Galerucella beetles were
first released in Washington in 1992 and
subsequently have been released in
King County several times in many
locations. These small golden‐brown
leaf‐feeders defoliate plants and attack
Galerucella beetles feeding on purple loosestrife
the terminal bud area, halting or
drastically reducing seed production. The larvae feed
constantly on the leaf underside. Loosestrife seedling
mortality is high. These beetles are highly mobile and
are often found in King County in locations far from
release sites. Galerucella beetles do not do well near
salt water.
Hylobius transversovittatus is a root‐mining weevil that
also eats leaves. The adult beetle is reddish brown and
Hylobius transversovittatus
½ inch long. It eats from the leaf margins, working
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inward. Eggs are laid in the lower 2‐3 inches of the stem, or sometimes in the soil near
the root. The larvae then work their way to the root, where
they eat the carbohydrate reserves. Evidence of larvae in
the root is a zig‐zag pattern. Hylobius tolerates coastal
areas and is a better choice for infestations near salt water.
Nanophyes marmoratus is a tiny seed weevil. Larvae and
adults impact purple loosestrife by feeding on unopened
flower buds. Flower buds with larval feeding damage
usually abort and fail to produce seeds. Adults also feed
on developing leaves, further weakening plants. Nanophyes
Nanophyes weevil on purple
can also be successful when used in conjunction with Hylobius.
loosestrife

SUMMARY OF BEST MANAGEMENT PRACTICES
Small Infestations in Native and/or Desirable Vegetation









Hand pulling is recommended for young plants or older plants in loose, wet soil.
Larger plants from isolated small populations can be dug out from moist upland areas.
This may be impractical to impossible when trying to remove hardy, woody roots in
compacted soils. Care should be taken to minimize erosion when digging in saturated
soils on shorelines.
If the plants are in flower or in seed, cut off and bag all flower heads. Pulling plants in
seed will disperse the small, lightweight seeds. Cut plants may continue to produce
flowers, so these sites will have to be consistently and regularly monitored until frost to
cut and remove any subsequent flowers.
When digging or pulling on shorelines, take appropriate erosion control measures.
If manual control is not possible due to site conditions or available labor, apply
appropriate herbicide with wick wiper or spot spray to minimize off target injury.
If using an herbicide in an area that has desirable grasses and other monocots, use a
selective broadleaf herbicide to avoid injury to grasses and other monocots.

Large Infestations in Areas with Monocots






Cutting alone is not a control option for purple loosestrife. Shoots and adventitious roots
will develop. Cutting late in the season but before seed set reduces shoot production
more than mid‐summer cutting. Cut plants may continue to produce flowers, so these
sites will have to be consistently and regularly monitored until frost to cut and remove
any subsequent flowers.
Sheet mulching using black plastic, landscape fabric, or cardboard and six inches of
mulch is an interim option for dense seedling infestations. It does not kill the roots of
mature plants, but it does slow down growth and seed dispersal. This method is also
non‐selective.
If an area has desirable monocots present, use a selective herbicide and encourage the
growth of the monocots.
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If the infestation is in a pasture, encourage healthy grassy areas by seeding and
fertilizing. Use a mix of grass and clover species to improve resistance to purple
loosestrife. Fertilize according to the soil needs.
If using biological control, areas need to be monitored and any flowers removed and
properly disposed of where feasible. If the infestation is inaccessible, remove flowers
around the edges of the infestation to the greatest extent possible. If Galerucella or
Hylobius insects are present, flower heads should be cut, bagged and properly disposed
of by the time of flower drop in mid to late August. If Nanophyes marmoratus weevils are
present, flower/seedheads should be cut very carefully in early September after
emerging adult weevils have left the flowerheads for the season. If there is any chance
of mature seeds being present in the seed heads, extreme care should be taken to avoid
spread.

Control on Shorelines










When large areas of weeds are removed, the cleared area needs to be replanted with
native or non‐invasive vegetation and stabilized against erosion. Refer to the King
County Surface Design Manual for further information about sediment and erosion
control practices (call 206‐296‐6519 or go to http://kingcounty.gov/wlr/Dss/Manual.htm
for more information).
Survey area and document extent of infestation.
Focus on manual removal for small infestations if possible.
When removing vegetation on shorelines (by lakes, streams and wetlands) use barriers
to prevent sediment and vegetative debris from entering the water system.
Cutting will not control purple loosestrife but it can serve in the interim until more
effective control measures can be accomplished.
For larger areas where herbicide use is warranted, spray using low pressure and large
droplet size to reduce drift. If herbicide could potentially drift into the water or a
wetland area, use only approved aquatic herbicides and surfactants after obtaining the
necessary permits.
Infested areas will need to be monitored for several years to control plants growing from
root fragments and germinating from the extensive seed bank.

Control along Road Rights-of-Way






Pull small infestations if possible.
Spot spray larger infestations. Use a selective broadleaf herbicide in areas with desirable
monocots such as grasses, sedges or cattails; if controlled with a non‐selective herbicide,
re‐seed after control is completed.
If plants are about to flower, they can be cut until a more effective control strategy can
be used. Be sure to dispose of cut plant parts properly.
If plants are sprayed, wait until the herbicide has had a chance to work before
conducting any regular right‐of‐way mowing.
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Disposal Methods




All purple loosestrife plant parts, including flowers, seed heads, stems, leaves and roots
must be securely bagged, and discarded in the trash or taken to a transfer station. Do
not compost or place in yard waste. Plants may regenerate in compost. If you have
the ability to burn plants, following all local regulations and restrictions, burning
vegetative material is an acceptable disposal method. Do not burn flowering stems or
seed heads.
NOTE: Under the Washington State Lythrum quarantine (WAC 16.752.400‐415), it is
illegal to transport, buy, sell, offer to sell, or to distribute plants, plant parts or seeds of
purple loosestrife into or within the state of Washington. However, by following the
recommendations in this Best Management Practices document you are covered under
the King County Noxious Weed Control Program’s permit to transport purple
loosestrife for the purpose of taking it to a transfer station or landfill.
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King County Noxious Weed Control Program
BEST MANAGEMENT PRACTICES

Fragrant Water Lily
Nymphaea odorata
Nymphaeaceae

Class C Noxious Weed
Control Recommended

Legal Status in King County: Fragrant water
lily is a Class C noxious weed (non‐native
species that can be designated for control based
on local priorities) according to Washington
State Noxious Weed Law, RCW 17.10. The
State Weed Board has not designated this
species for control in King County. The King
County Weed Control Board recommends
control of this species where feasible, but does
not require it.

BACKGROUND INFORMATION

_______

History and Impacts











Nymphaea odorata is native to the eastern half of North America, including southern
Canada. It has been introduced as an ornamental in many parts of the world and is now
found throughout North America. Although found throughout Washington, fragrant
water lily is especially prevalent in western Washington lakes where it has been
intentionally planted by property owners who admired the showy flowers.
It is believed that fragrant water lily was originally introduced into Washington during
the Alaska Pacific Yukon Exposition held in Seattle in the late 1800s.
Left unmanaged, water lilies can restrict lake‐front access and hinder recreation.
Drownings in King County have been attributed to swimmers getting tangled in dense
water lily stems.
Water lilies foul boat motors and restrict passage for non‐motorized boats.
When allowed to grow in dense stands, the floating leaves prevent wind mixing and
extensive areas of low oxygen can develop under water lily beds during the summer.
Aggressive water lily mats can outcompete native plants, reduce biodiversity, change
the predator/prey relationships in the lake and adversely impact the food web.
Stagnant mats create mosquito breeding areas and increase the water temperature
underneath by absorbing sunlight.
Water lilies die back in the fall, and the resulting decay uses up dissolved oxygen and
adds nutrients to the water, potentially increasing algal growth and related water
quality problems.
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Description








Perennial floating leaved rooted aquatic plant, growing in about three to six feet of
water. Blooms June to October.
Round, green leathery leaves up to 10 inches across have a basal slit. The flexible leaf
stalk is attached at the base of the slit. The leaves float on the surface of the water, rarely
sticking up above it as water level drops.
Many‐petaled Flowers are showy and range from white to pink (rarely yellow). They
are borne on an individual stalk which curls like a corkscrew after the flower has been
fertilized and pulls the flower under water. Seeds are leathery capsules with numerous
small seeds.
Both flower and leaf stalks arise from thick fleshy rhizomes.
Adventitious roots attach the horizontal creeping and branching rhizomes.

Habitat




Fragrant water lily occurs in shallow freshwater ponds and lake margins 3‐6 feet deep.
It will also grow in slow moving water.
It can tolerate a wide range of pH, and it prefers substrates from mucky to silty.

Reproduction and Spread






Spreads by floating seed and by rhizomes.
Seeds disperse through the water by wind and wave action.
Rhizome pieces can also break off and move through the water before establishing in a
new location.
A planted rhizome will spread to cover about a 15‐foot diameter circle in five years.
Primary source of distribution to new water bodies is deliberate planting. Many
cultivars of Nymphaea odorata are available in the nursery trade. However, waterfowl
can also spread the plant between water bodies.

Local Distribution





While fragrant water lily is widely present in western Washington, it is less so in eastern
Washington and uncommon to absent in western Oregon lakes.
Nymphaea odorata was found in 27 of 36 surveyed lakes in the developed areas of King
County in 1996. The number of ponds and smaller wetlands containing the plant is
considerably larger.
Requests for water lily control represent a high percentage of the herbicide permit
requests received by the Washington State Department of Ecology.
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CONTROL INFORMATION
Integrated Pest Management




The preferred approach for weed control is Integrated Pest Management (IPM). IPM
involves selecting from a range of possible control methods to match the management
requirements of each specific site. The goal is to maximize effective control and to
minimize negative environmental, economic and social impacts.
Use a multifaceted and adaptive approach. Select control methods which reflect the
available time, funding, and labor of the participants, the land use goals, and the values
of the community and landowners. Management will require dedication over a number
of years, and should allow for flexibility in method as appropriate.

Planning Considerations







Survey area for weeds, set priorities and select best control method(s) for the site
conditions and regulatory compliance issues (refer to the King County Noxious Weed
Regulatory Guidelines).
Small infestations may be effectively removed using manual methods or hand tools.
For many lake and wetland infestations, the whole community will need to be engaged.
Any control actions taken will necessarily affect all landowners adjacent to the water
body and will require their approval and participation in order to succeed. In addition,
many control options will be expensive.
Commit to monitoring. Once initial control has been achieved, be sure to conduct follow
up monitoring in subsequent years in order to catch any overlooked patches or
returning infestations before they can spread. Without this, your control efforts can be
wiped out within a few years.

Early Detection and Prevention






Look for new plants. Get a positive plant identification from an authority such as King
County Noxious Weed Control Program staff.
Look for plants along lake shorelines and in stagnant or slow‐moving water in wetlands
and streams.
The best time to begin surveys is late spring when new leaves arise, and they can
continue into early fall when the plants senesce.
Dig up small isolated patches.
Don’t plant fragrant water lily in natural water bodies. It is legal to buy and plant water
lilies, but their use as an ornamental should be restricted to small self‐contained ponds
and other man‐made water features with no hydrologic connection to any natural body
of water.
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Manual









Hand pulling or cutting can be successful for a small area if repeated on a regular basis.
Impractical for large infestations. Must remove all pulled or cut plants and plant parts
from the water. HPA pamphlet permit required.
Carbohydrate depletion is a technique whereby during each growing season, all
emerging leaves are consistently removed. Reports indicate that it takes about two to
three seasons to kill the plants. This method is difficult to sustain and impractical for
large infestations.
To completely remove plants by hand you must dig up the entire rhizome. HPA
pamphlet permit required.
All manual control sites should be monitored for several years for signs of plants
growing from root fragments and from the seed bank.
Hand pulling and the use of hand mechanical tools is allowable in all critical areas.
Fragrant water lily can be composted on land or placed in yard waste bins.

Mechanical









Permits are required for all mechanical control methods.
An opaque bottom barrier can be used to suppress growth in small, discrete areas like at
a boat launch or around a swimming area. Barriers need to be regularly cleaned
because plants will root in the sediment that accumulates on top of them. Not practical
for large‐scale infestations.
Cutting and Harvesting using boat‐mounted cutters or in‐lake harvesting barges is a
reasonable long‐term control solution. These must be done on a regular basis to
maintain control. Neither method will eradicate an infestation.
Rotovation (underwater rototilling) dislodges the large, fleshy waterlily rhizomes which
can then be removed from the water. This process results in the permanent removal of
waterlily rhizomes. Rotovation results in significant short term turbidity and loss of
water clarity and quality.
Other mechanical solutions that have been tried include mounting a backhoe to a barge
and digging the plants out.

Chemical





Herbicides may be the most reasonable option for eradication of large fragrant water lily
infestations. Professional licensed contractors are available for hire to perform this task.
Herbicides can only be applied to aquatic systems in Washington State by a licensed
pesticide applicator. Aquatic formulations of herbicides are not available for sale over
the counter to anyone without an aquatic pesticide license. NEVER apply non‐aquatic
herbicide formulations to water since most of them include ingredients that are toxic
to aquatic organisms.
For several years following treatment, monitor areas for new plants germinating from
the seed bank. Eradicate any new growth using one of the manual control methods
above.
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Specific Herbicide Information
Glyphosate (e.g. Rodeo™ or Aquamaster™) Apply to actively growing foliage. Avoid
runoff. Caution: Glyphosate is non‐selective: it will injure or kill other vegetation contacted
by the spray. NEVER substitute Round‐upTM or other landscape formulations of
Glyphosate: these have additives that can devastate aquatic systems.
Imazapyr (Habitat) Apply to actively growing foliage. Caution: Imazapyr is non‐selective:
it will injure or kill other vegetation contacted by the spray.
Triclopyr (Renovate3). Apply to actively growing foliage. Triclopyr is selective: it will
injure other broadleaved plants but not grasses or other monocots such as cattails, rushes, or
most native aquatic plants.
All the above listed herbicides require the addition of an approved surfactant. Follow label
directions for selecting the correct type of surfactant. Be sure that the selected surfactant is
approved for aquatic use.
The mention of a specific product brand name in this document is not, and should not be construed as
an endorsement or as a recommendation for the use of that product. Chemical control options may
differ for private, commercial and government agency users. For questions about herbicide
use, contact the King County Noxious Weed Control Program at 206‐296‐0290.

Biological



There is currently no biological control approved for fragrant water lily.
Although a number of organisms have been studied in the past, there is no current plan
to pursue biological control for fragrant water lily due to the widespread use of the plant
as an ornamental in private, isolated water features.

SUMMARY OF BEST MANAGEMENT PRACTICES








At all times at minimum a pamphlet HPA permit is required to do any activity that
disturbs a lake bottom or wetland or streambed. For more extensive work, more specific
permits will be required.
Hand pulling, cutting or digging is recommended for small populations.
Where this is not practical, cutting or harvesting can keep a large population under
control when done consistently.
Bottom barriers can maintain small areas of open water around boat launches,
swimming areas or docks.
To remove large areas of water lilies, mechanical methods (such as rotovation) or
herbicides can be used.
Do not apply any herbicide to water without the proper licenses. Hire a contractor to
complete the work.
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Disposal Methods




Fragrant water lily can be left on land to dry out and/or decompose in an area where it
will not move into a waterway.
Fragrant water lily can also be composted away from water or placed in yard waste bins.
Never dispose of fragrant water lily into waterways, wetlands, or other wet sites where
it might grow and spread.
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King County Noxious Weed Control Program
BEST MANAGEMENT PRACTICES

Eurasian Watermilfoil
Myriophyllum spicatum

Class B Non-Regulated Noxious Weed
Control Recommended

Variable-leaf Milfoil
Myriophyllum heterophyllum

Class A Noxious Weed
Control Required

Haloragaceae

Legal Status in King County: Variable‐leaf milfoil is a Class A Noxious Weed according to
Washington State Noxious Weed Law, RCW 17.10 (non‐native species that is harmful to
environmental and economic resources and that landowners are required to eradicate). In
accordance with state law, the King County Noxious Weed Control Board requires property
owners to eradicate variable‐leaf milfoil from private and public lands throughout the county
(eradicate means to eliminate a noxious weed within an area of infestation). Eurasian
watermilfoil is a Class B Non‐Regulated Noxious Weed (non‐native species that can be
designated for control based on local priorities). The State Weed Board has not designated this
species for control in King County. The King County Weed Control Board recommends control
of Eurasian watermilfoil where feasible, but does not require it. State quarantine laws prohibit
transporting, buying, selling, or distributing plants, plant parts or seeds of these milfoils.

BACKGROUND INFORMATION
Impacts and History






Eurasian watermilfoil is native to
Eurasia but is widespread in the
United States, including Washington.
In King County it is present in
numerous lakes and slow moving
streams and rivers.
Variable‐leaf milfoil is native to the
eastern United States. It was
introduced to southwestern British
Columbia several decades ago and
was confirmed in Thurston and Pierce
Counties in 2007.
Both of these plants are very
aggressive and can outcompete native
aquatic plants, forming dense
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monotypic stands. They can reduce biodiversity, change the predator/prey relationships
in a lake and adversely impact the food web.
These milfoil species impact recreation by eliminating swimming opportunities, fouling
boat motors and snagging fishing lines.
When allowed to grow in dense stands and “top out”, the floating mats or emergent
flower stems prevent wind mixing, and extensive areas of low oxygen can develop
during the summer.
Stagnant mats create mosquito breeding areas and increase the water temperature
underneath by absorbing sunlight.
These plants die back in the fall, and the resulting decay uses up dissolved oxygen and
adds nutrients to the water, potentially increasing algae growth and related water
quality problems.

Description, Reproduction and Spread
Milfoil species (Myriophyllum spp.) can be very difficult to tell apart, particularly when not
in flower. Not only can the vegetative structures look very similar, but Eurasian
watermilfoil (M. spicatum) is known to cross with the native northern milfoil (M. sibiricum),
creating an invasive hybrid. Anyone who finds a new, aggressive population of milfoil
should consult an expert to get a positive identification before taking action to control it.
Eurasian watermilfoil (Myriophyllum spicatum)
• Perennial, rhizomatous plant grows in water to 20 feet
(possibly up to 30 feet) deep.
• Forms tangled underwater stands and dense floating
mats.
• Leaves are in whorls of four, and are feathery, with
generally more than 14 leaflet pairs per leaf. Leaves
often appear squared‐off at the tip. Leaves usually collapse against the stem when
the plant is pulled from the water.
• Stems are long, branched near the surface, and usually reddish.
• Flowers are tiny and borne on reddish spikes above the water surface.
• Spread is generally by plant fragments or rhizomes.
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•

Can be confused with the native northern milfoil (Myriophyllum sibiricum), which
generally has fewer than 14 leaflet pairs per leaf. The native milfoils also tend to
retain their shape when pulled from the water rather than collapsing against the
stem.

Flowering stalk,

M. heterophyllum

Flowering stalk,

M. spicatum

Variable‐leaf milfoil (Myriophyllum heterophyllum)
• Perennial, rhizomatous plant grows in water to 15 feet deep.
• Forms tangled underwater stands and dense floating mats.
• Submersed leaves are in whorls of four to six, and are feathery, with six to 14 leaflet
pairs per leaf.
• Flowering spikes emerge up to six inches above the water and have bright green,
leaf‐like bracts that are in whorls of 4 to 6 with toothed to entire margins.
• Flowers are tiny and borne in the axils of the leaf‐like bracts.
• Submersed stems are stout (up to 8 mm in diameter), reddish, often with numerous
branches. A cross‐section of the stem will reveal “pie‐shaped” air chambers.
• Spread is by plant fragments, rhizomes and seed.
• Has the ability to produce terrestrial plants with leaves resistant to drying. These
apparently do not colonize new areas, but aid in the survival of the species in years
when the water level is unusually low.

•

Can be confused with the native western milfoil (M. hippuroides), which also has
emergent flower stems with leaf-like bracts, and vegetative plants can be confused
with the native northern milfoil (Myriophyllum sibiricum), which also has fewer than
14 leaflet pairs per leaf.

Habitat





Milfoils grow in still and slow moving water, generally up to about 20 feet deep for
Eurasian watermilfoil, and six to 15 for variable‐leaf milfoil, depending on water clarity.
They tend to cluster at downwind ends of smaller water bodies or in quiet coves where
fragments can settle out of the water column and take root.
Both tolerate a wide range of pH.
Eurasian watermilfoil can tolerate brackish water.

King County Noxious Weed Control Program
206-296-0290 Website: www.kingcounty.gov/weeds

MILFOIL BMP
JANUARY 2010, Page 3

Local Distribution




Eurasian watermilfoil is widespread in western Washington and in King County, with
established populations in the large lakes (Lakes Washington, Sammamish and Union),
the Sammamish River, and a number of smaller lakes (notably Green Lake in Seattle).
Variable‐leaf milfoil was discovered in a lake in Thurston County in 2007, the first
confirmed record in Washington State. It has since been found in another lake in
Thurston County, as well as in two lakes in Pierce County (Blue and Clear Lakes), all
four of which are privately owned. Since it is particularly difficult to distinguish from
the native western milfoil (M. hippuroides), it may be established in other areas as well.
The Washington State Department of Ecology is investigating other potential
populations. At this writing, there are no confirmed populations of variable‐leaf milfoil
in King County.

CONTROL INFORMATION
Integrated Pest Management




The preferred approach for weed control is Integrated Pest Management (IPM). IPM
involves selecting from a range of possible control methods to match the management
requirements of each specific site. The goal is to maximize effective control and to
minimize negative environmental, economic and social impacts.
Use a multifaceted and adaptive approach. Select control methods which reflect the
available time, funding, and labor of the participants, the land use goals, and the values
of the community and landowners. Management will require dedication over a number
of years, and should allow for flexibility in method as appropriate.

Planning Considerations











Survey area for weeds, set priorities and select best control method(s) for the site
conditions and regulatory compliance issues (refer to the King County Noxious Weed
Regulatory Guidelines).
Small infestations may be effectively removed using manual methods or hand tools.
Milfoil spreads by fragmentation, so care must be taken to contain and remove all plant
fragments when using manual or mechanical control methods. Otherwise, the
infestation will spread.
Any control actions taken will necessarily affect all landowners adjacent to the water
body and will require their approval and participation in order to succeed. In addition,
many control options will be expensive and it will be more cost‐effective to pool
resources.
Commit to monitoring. Once initial control has been achieved, be sure to conduct follow
up monitoring and control in subsequent years in order to catch any overlooked patches
or returning infestations before they can spread. Without this, control efforts can be
wiped out within a few years. Monitor the site each year for at least three years after last
observing any milfoil, and then again after three years.
Any water body with a public boat launch should be monitored regularly since milfoils
can be re‐introduced easily from plant fragments on a boat or trailer.
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Permitting and Regulatory Requirements










Permits are required for all weed control work in natural water bodies.
At minimum, the pamphlet Aquatic Plants and Fish is required. This pamphlet is
published by the Washington State Department of Fish and Wildlife and acts as a
Hydraulic Project Approval (HPA) permit. It is available free of charge online at
http://wdfw.wa.gov/hab/aquaplnt/aquaplnt.htm or by calling (360) 902‐2534. This
“pamphlet HPA” is all you will need for most manual or light mechanical control
methods.
More extensive control, including some bottom barrier placement and all herbicide use,
will require additional permits from Washington State. See the sections below for
details.
Permits and licenses are required for all herbicide use in aquatic systems. Minimum
requirements include a pesticide applicator’s license with an aquatic endorsement from
the Washington Department of Agriculture and a permit from the Washington
Department of Ecology.
Some incorporated cities also regulate any work conducted in natural waterbodies.
Contact your local jurisdiction for details.
Permit requirements can change from year to year. Contact the King County Noxious
Weed Control Program for more information on current permitting requirements.

Early Detection and Prevention








Look for new plants. Get a positive plant identification from an authority such as King
County Noxious Weed Control Program staff.
Look for plants along lake shorelines and in stagnant or slow‐moving water in wetlands
and streams. Since these plants are often spread as fragments attached to boat motors
and trailers, check especially around boat launches. Also check at the downwind end of
the waterbody, and anywhere else where fragments could congregate or settle out of the
water column.
The best time to begin surveys is late spring when plants are visible, and surveys can
continue into early fall when the plants senesce (die back).
Clean all plant material off of boats, motors and trailers, and check bilgewater for plant
fragments any time you have been in an infested water body (or a potentially infested
water body).
Never dispose of unwanted aquarium or water garden plants or animals in a natural
water body. Variable‐leaf milfoil in particular is still sold in some areas as an aquarium
plant, and may have been introduced to Washington waters by careless dumping of
aquariums.

Manual Control


At minimum, an HPA pamphlet permit is required for all manual control activities in
natural waterbodies. In incorporated areas, check with your local jurisdiction for other
possible permit requirements.
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Hand pulling and the use of hand mechanical tools is allowable in all critical areas in
unincorporated King County.
Hand pulling can be successful for a very small area but is impractical for large
infestations. Be sure to contain and remove all plants and plant fragments from the
water.
Weed rakes and weed cutters can assist in maintaining open water in a discrete area,
such as around a dock, but will not eliminate the plants. Be sure to contain and remove
all plants and plant fragments from the water.
All manual control sites should be monitored for several years for signs of plants
growing from roots or fragments.
DISPOSAL: Milfoils can be composted on land away from water or placed in yard
waste bins. Do not leave any plant parts or fragments in the water or near the water’s
edge. Variable‐leaf milfoil can grow on exposed soil during periods of low water, so
extra care should be taken to dispose of it away from the water.

Mechanical Control








At minimum, an HPA pamphlet permit is required for all mechanical control activities
in natural waterbodies. In incorporated areas, check with your local jurisdiction for
other possible permit requirements.
Cutting and harvesting using boat‐mounted cutters or in‐lake harvesting barges is
effective at maintaining open water in water bodies with 100% of the available habitat
infested. It must be done on a regular basis to maintain control. However, these
methods will quickly spread these plants by creating numerous fragments, so cutting
and harvesting are not recommended for small or partial infestations. Neither method
will eradicate an infestation. In unincorporated King County, only an HPA pamphlet
permit is required for cutting and harvesting noxious weeds.
Diver dredging using boat or barge mounted suction dredges can be effective for small
infestations or as a follow‐up to herbicide treatment. Special care must be taken to
remove all fragments. This method causes a temporary increase in turbidity and
requires specific authorization from the Washington Department of Fish and Wildlife
(WDFW).
Rotovation (underwater rototilling) is not recommended since it causes severe
fragmentation of the plants. Rotovation also results in significant short term turbidity
and loss of water clarity and quality, as well as destruction of benthic habitat.
Rotovation requires an individual HPA permit.

Cultural Methods


An opaque bottom barrier can be used to suppress growth in small, discrete areas like at
a boat launch or around a swimming area. Barriers need to be regularly cleaned
because plants will root in the sediment that accumulates on top of them. This is not
practical for large‐scale infestations. Bottom barriers in Lake Washington and Lake
Sammamish are not allowed without prior authorization by the Washington
Department of Fish and Wildlife (WDFW) due to potential impact on sockeye salmon
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spawning areas. A pamphlet HPA at minimum is required for bottom barrier
installation. Other permits may also be required.
Waterbodies with control structures can sometimes use water level drawdown to control
submerged weeds. Generally the bottom must be exposed to heat or cold long enough
to dry out completely, something that can be difficult to achieve in rainy western
Washington. Occasionally drawdowns can backfire and increase subsequent
germination of weed seeds, especially with variable‐leaf milfoil. Drawdowns can have
major impacts on native plants and other aquatic organisms. Carefully weigh the pros
and cons before deciding on this option. A drawdown is not covered by the pamphlet
HPA. Consult your local WDFW office for permit information.

Chemical Control







Permits and licenses are required for all chemical control in water.
Herbicides may be the most reasonable option for eradication of large submerged
noxious weed infestations. Professional licensed contractors are available for hire to
perform this task.
Herbicides can only be applied to aquatic systems in Washington State by a licensed
pesticide applicator. Aquatic formulations of herbicides are not available for sale over
the counter to anyone without an aquatic pesticide license. NEVER apply non‐aquatic
herbicide formulations to water since most of them include ingredients that are toxic
to aquatic organisms.
Multiple years of treatment may be required to eradicate a milfoil infestation. For
several years following treatment, monitor areas for new plants germinating from the
seed bank. Remove any new growth using one of the manual control methods above.

Specific Herbicide Information
Milfoil species are dicots, and therefore selective herbicides can be used to control them
with minimal collateral damage to the primarily monocot native plant communities. 2,4‐D,
a selective herbicide, and fluridone, a non‐selective herbicide, have both been used to
control Eurasian watermilfoil to good effect in western Washington lakes. However, 2,4‐D
cannot be used in waterbodies that support salmonids (salmon and trout species).
Triclopyr, another selective herbicide, has been approved for control of submerged plants as
of 2008 and shows promise as an alternative herbicide for milfoil control. Endothall and
diquat, which are both contact herbicides, will control existing vegetation, but will not kill
the roots, so the control is temporary.

The mention of a specific product brand name in this document is not, and should not be
construed as an endorsement or as a recommendation for the use of that product. Chemical
control options may differ for private, commercial and government agency users. For
questions about herbicide use, contact the King County Noxious Weed Control
Program at 206-296-0290.
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Biological




Triploid grass carp have been tried as a control for milfoil species, but milfoil is not
palatable to them, and they will generally eat everything else in the waterbody first.
Grass carp are not allowed in water bodies where the inlet and outlet cannot be screened
to prevent fish from leaving the waterbody. Grass carp are not allowed anywhere in the
Lake Washington and Lake Sammamish system. They are not recommended as a
control for milfoil, although they can be used if these species predominate. Care should
be taken to evaluate potential impacts on the native plant community before choosing
grass carp as a control method.
In some situations, the native milfoil weevil (Euhrychiopsis lecontei) seems to control
Eurasian watermilfoil. The weevil appears to prefer Eurasian watermilfoil over its
native host, northern watermilfoil (Myriophyllum sibiricum), and in lakes where the
weevil occurs naturally, Eurasian milfoil has been shown to be less of a problem.
Ongoing research is exploring lake conditions in which the weevil may thrive, including
water pH and the abundance of insect‐eating fish. Although no permits are needed to
use native insects as biocontrol, currently the weevils are difficult to obtain in quantities
high enough to have an effect on milfoil populations. Even when they have been
specially reared and introduced, it can take several years for populations in a waterbody
to reach sufficient levels to control milfoil populations. Biocontrols of any type will not
eradicate milfoil, but if effective should reduce a milfoil population to below the
threshold of significant impact.

SUMMARY OF BEST MANAGEMENT PRACTICES











At all times at minimum a pamphlet HPA permit is required to do any activity that
disturbs a lake bottom or wetland or streambed. For more extensive work, more specific
permits will be required.
Hand pulling or digging is recommended for small populations, with extreme care
taken not to let fragments spread.
Where a population has filled every possible inch of habitat in a waterbody and its
connected waterways, cutting or harvesting when done consistently can maintain open
water and diminish the adverse affects of these species.
Bottom barriers can maintain small areas of open water around boat launches,
swimming areas or docks, as long as care is taken to keep them free of debris and
fragments.
Diver dredging can be effective for small infestations or as a follow‐up to herbicide
treatment.
To eradicate large areas of milfoil, herbicides are probably the best option.
Do not apply any herbicide to water without the proper licenses. Hire a contractor to
do the work.
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Control in small isolated or man-made ponds







Permits may be required (see “Permitting and Regulatory Requirements” section above).
Drawdown can be very effective. Remove all plants and plant fragments. Let the bed
dry out completely before refilling. Thoroughly clean pond liners. Examine or discard
ornamental plants that may harbor plant fragments before re‐introducing them to the
pond.
Manual control will work if the infestation is caught early and all fragments are
removed.
Bottom barriers may be effective over natural pond beds.
Follow recommendations above for chemical control.

Control in small lakes






Permits will be required for all control work (see “Permitting and Regulatory
Requirements” section above).
Community involvement will be essential for successful control efforts.
For small pioneering infestations, manual control or bottom barriers may be effective.
Monitor the lake for fragments and additional infestation sites. Maintain bottom
barriers to prevent sediment buildup.
For large or whole‐lake infestations, chemical control will be the most effective (see
above for chemical recommendations). Mechanical control may be used to manage
infestations, but will not eradicate the weeds. Bottom barriers, if properly maintained,
will create open water in small areas.

Control in flowing water (rivers, streams, ditches)







Permits will be required for all control work (see “Permitting and Regulatory
Requirements” section above).
The most effective control will start with the furthest upstream infestation and move
downward. If there are any weeds left upstream, any cleared site will likely be re‐
infested.
If possible, contain the area being controlled with a boom to catch fragments before they
float downstream.
Manual control may be the most practical. Bottom barriers need to be securely
anchored.
Chemical control in flowing water is difficult. Consult an expert before considering this
option.

Control along shores of Lakes Washington and Sammamish




Permits will be required for all control work (see “Permitting and Regulatory
Requirements” section above).
Eradication of submerged aquatic weeds from these waterbodies is not practical.
Bottom barriers, if properly maintained, can provide open water around docks, marinas,
swimming beaches, and similar areas. Prior authorization by the Washington
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Department of Fish and Wildlife (WDFW) is required due to potential impact on
sockeye salmon spawning areas.
Manual control of small patches may be sufficient.
Mechanical control can be effective for lakeside communities or large marinas. Be sure
to remove all fragments from the water.
Spot control using chemicals can be effective in the right conditions. It is possible that
more than one species of submerged noxious weeds may be present (particularly
Brazilian elodea, which is increasing in these lakes). If this is the case, be sure to select
an herbicide that will control all targeted weeds (consult BMPs for each weed or ask an
expert for assistance in selecting herbicides). If there is any significant wave action or
current, the chemicals will drift off target or quickly become diluted. Consult with a
professional contractor before choosing this option. Neighboring property owners
should be advised prior to spot chemical applications.
Grass carp are not allowed in the Lake Washington and Lake Sammamish system.

Disposal Methods




Eurasian watermilfoil can be left on land to dry out and/or decompose where it will not
move into a waterway.
Variable‐leaf milfoil should not be left on the bank since it may root in damp soil.
Both milfoils can be composted or placed in yard waste bins.
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BEST MANAGEMENT PRACTICES
Yellow-flag iris
(Iris pseudacorus)
Iridaceae
Class C Noxious Weed; Not Designated
for Control
Legal
Status
in
King
County: Class C Noxious Weed
(non‐native species that can be
designated for control under State
Law RCW 17.10 based on local
priorities.) The King County
Noxious Weed Control Board does not require property
owners to control yellow‐flag iris, but control is
recommended.

BACKGROUND INFORMATION

_______

Impacts and History














Alternate common names include yellow flag, paleyellow iris and yellow iris.
On state weed lists in Connecticut, Massachusetts, Montana and New Hampshire in
addition to Washington. Also on the USDA Natural Resources Conservation Service
invasive plants list and on the Exotic Plant Pest List of the California Exotic Pest Plant
Council.
Yellow‐flag iris displaces native vegetation along streambanks, wetlands, ponds and
shorelines and reduces habitat needed by waterfowl and fish, including several
important salmon species.
It clogs small streams and irrigation systems, and it dominates shallow wetlands, wet
pastures and ditches. Its seeds clog up water control structures and pipes.
Rhizome mats can prevent the germination and seedling growth of other plant species.
These mats can also alter the habitat to favor yellow‐flag iris by compacting the soil as
well as increasing elevation by trapping sediments.
Studies in Montana show that yellow‐flag iris can reduce stream width by up to 10
inches per year by trapping sediment, creating a new bank and then dominating the new
substrate with its seedlings, creating still more sediment retention (Tyron 2006).
Even when dry, yellow‐flag iris causes gastroenteritis in cattle (Sutherland 1990),
although livestock tend to avoid it. All plant parts also cause gastric distress in humans
when ingested, and the sap can cause skin irritation in susceptible individuals.
Native to Europe and the Mediterranean region, including North Africa and Asia Minor.
Found as far north as 68 degrees North in Scandinavia.
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The earliest North American record comes from Newfoundland in 1911, and it was
established in British Columbia by 1931. By 1961 yellow‐flag iris was reported to be
naturalized in Canada (Cody 1961). It was established in California by 1957 and in
Montana by 1958 (Tyron 2006). It is now naturalized in parts of most states and
provinces throughout North America except in the Rocky Mountains. (NRCS Plants
Database).

Description












A perennial, emergent iris that creates dense stands along freshwater margins. It is the
only naturalized, emergent yellow iris in King County.
Grows to 5 feet (1.5 m) tall.
Has numerous thick, fleshy rhizomes.
Flowers are yellow, showy, and sometimes have brown to purple veins at the base of the
petals. Several flowers can occur on each stem.
Can bloom from April to August; in western Washington usually blooms May into July.
It will remain green all winter in mild years.
Broad, flat, pointed leaves are folded and overlap one another at the base. They are
generally longer in the center of the plant and fan out in a single plane toward the edges
of the plant. The leaves are dark green to blue‐green.
Fruits are large capsules to 3 inches (8 cm) long. They are 3‐angled, glossy green and
contain rows of many flattened brown seeds.
Seeds are corky, large ‐ about ¼ inch (7 mm) across, and float. Seed pods grow in
clusters that resemble little bunches of bananas. Seeds spread by water and usually
germinate after the water recedes along the edges of the shore. They do not usually
germinate under water.
When not in flower or seed, can be confused with cattails (Typha sp.), which are round at
the base and taller than yellow‐flag iris, while iris are flattened along one plane and
shorter. Can also be mistaken for native bur‐reeds (Sparganium sp.), which have thick,
spongy leaves that are somewhat narrower than iris leaves.

Habitat





Occurs in freshwater wetlands, fens, ponds, lake shores, river and stream banks, wet
pastures and ditches.
Grows in standing water or next to it on saturated soils. Prefers silty, sandy or rocky
soil.
Generally grows in shallow water, but can create extensive mats over deeper water.
Sometimes cultivated as a garden ornamental or used for landscaping purposes.

Reproduction and Spread



Spreads by seed and vegetatively (rhizomes).
Produces extensive thick, fleshy rhizomes, forming dense mats that exclude native
wetland species. Up to several hundred flowering plants may be connected
rhizomatously. Rhizome fragments can form new plants if they break off and drift to
suitable habitat. Rhizomes that dry out remain viable and will re‐infest an area if they
are re‐moistened.
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Flat spongy seeds disperse through water and germinate after the water recedes along
shorelines. Submersed seeds will generally not germinate.
Plants take three years to mature before flowering (Tyron 2006).
The flowers are pollinated by bumble‐bees and long‐tongued flies.

Local Distribution




Widespread throughout King County.
Present along most lake shores and many stream banks in the developed areas of the
county.
A few shallow wetlands significantly impacted.

CONTROL INFORMATION
Integrated Pest Management




The preferred approach for weed control is Integrated Pest Management (IPM). IPM
involves selecting from a range of possible control methods to match the management
requirements of each specific site. The goal is to maximize effective control and to
minimize negative environmental, economic and social impacts.
Use a multifaceted and adaptive approach. Select control methods that reflect the
available time, funding, and labor of the participants, the land use goals, and the values
of the community and landowners. Management may require dedication over a number
of years, and should allow for flexibility in method as appropriate.

Planning Considerations








Survey area for weeds, set priorities and select best control method(s) for the site
conditions and regulatory compliance issues (refer to the King County Noxious Weed
Regulatory Guidelines or local jurisdictions).
Isolated plants can be effectively dug up. Take care to remove all of the rhizomes, in
order to stop them from infesting a larger area.
For larger infestations, the strategy will depend on the site. Generally work first in least
infested areas, moving towards more heavily infested areas. On rivers and streams,
begin at the infestation furthest upstream and work your way downstream.
If conducting manual control, be sure to collect any rhizome fragments that may float
free.
Minimize disturbance to avoid creating more opportunities for seed germination.

Early Detection and Prevention







Look for new plants. Get a positive plant identification by contacting your local noxious
weed control program or extension service.
Look for plants along river and lake shorelines, wetlands, ditches and wet pastures.
The best time to survey is in April to June when the plants are in flower.
Look for seedlings starting in late winter.
Dig up small isolated patches, being sure to remove all the rhizome.
Don’t buy, move or plant yellow‐flag iris.
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Clean any tools and machinery that were used in an infested area before moving to
another site.

Manual










Hand removal with the use of hand tools is allowable in all critical areas in
unincorporated King County. Check with the local jurisdiction for regulations in other
areas.
When removing manually, care should be taken to protect the skin, as resins in the
leaves and rhizomes can cause irritation.
Manual control is feasible for individual plants or small stands. You can easily pull
seedlings in damp or wet soil.
Dig out mature plants, taking care to remove all the rhizome. The rhizome is tough and
may require heavier tools, such as pickaxes, pulaskis or saws. If you do not get all the
rhizome, more plants will be produced. Keep watching the location after you have
removed the plants, and new leaves will show you where you missed any sections of
rhizome. Continue to remove the rhizome, and in this way you can eradicate a small
patch.
Simon (2008) found that for plants emergent in standing water for the entire growing
season, cutting all leaves and stems off below the waterline can result in good control.
This method is most effective if the plants are cut before flowering.
Be sure to dispose of any removed pieces of rhizome away from wet sites. Composting
is not recommended for these plants in any home compost system, because rhizomes
can continue growing even after three months without water (Sutherland 1990).

Mechanical






Removal of yellow‐flag iris with hand held mechanical tools is allowable in critical areas
and their buffers in unincorporated King County. Check with the local jurisdiction for
regulations in other areas.
In unincorporated King County, riding mowers and light mechanical cultivating
equipment may be used in critical areas if conducted in accordance with an approved
forest management plan, farm management plan, or rural management plan, or if
prescribed by the King County Noxious Weed Control Program.
Repeated mowing or cutting may keep yellow‐flag iris contained and can potentially kill
it by depleting the energy in the rhizomes after several years of intensive mowing (Tu
2003).

Cultural




Small patches can be covered with a heavy tarp weighted at the edges for several years
(Simon 2008). Be sure to extend the tarp well beyond the edges of the infestation and
check periodically to ensure that plants are not growing up around the tarp. Other
materials (heavy plastic, landscape cloth) are not as effective.
Burning is not recommended. Seeds germinate and grow well after late summer burning
(Sutherland 1990), and plants have a strong tendency to resprout from rhizomes after
burning (Clark et al. 1998).
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Biological
 Although a number of insects and pathogens are known to attack yellow‐flag iris
(Tu 2003), no biological control agents are presently known, and no research is currently
being conducted.

Chemical










Herbicides should only be applied at the rates and for the site conditions and/or land
usage specified on the label. Follow all label directions.
Herbicides can only be purchased and applied to aquatic systems in Washington State
by a licensed pesticide applicator (contact Washington State Department of Agriculture
for more information on pesticide licenses).
There are federal, state and local restrictions on herbicide use in critical areas and their
buffers. Refer to the King County Noxious Weed Regulatory Guidelines for a summary
of current restrictions and regulatory compliance issues.
For control of large infestations, herbicide use may be necessary. Infested areas should
not be mowed until after the herbicide has had a chance to work, which may take
several weeks, depending on the herbicide used.
Due to dense growth, re‐application a few weeks after initial treatment will probably be
needed to get complete coverage (Tyron 2006).
For several years following treatment, monitor areas for new plants germinating from
the seed bank or from rhizome fragments. In some cases several years of treatment may
be necessary.

Specific Herbicide Information
Since yellow‐flag iris is a monocot, only non‐selective herbicides are effective. However, non‐
selective herbicides will injure or kill any plant they contact, so special care must be taken when
using these chemicals. Both of the herbicides discussed below are non‐selective.
Glyphosate (e.g. Rodeo™ or Aquamaster™). This is the most frequently used chemical for
controlling yellow‐flag iris. Apply to actively growing plants in late spring or early summer.
Apply directly to foliage, or apply immediately to freshly cut leaf and stem surfaces. Avoid
runoff. (Tu, 2003). Follow the label for recommended rates for yellow‐flag iris since higher
rates may provide better results. A study in Montana showed good results with 5% Rodeo plus
Competitor (Tyron, 2006). Glyphosate at lower rates is not as effective as either imazapyr or
imazapyr and glyphosate combined.
Imazapyr (e.g. Habitat). Simon (2008) found that 1% imazapyr (with 1% non‐ionic surfactant)
sprayed in the fall resulted in good control. Imazapyr sprayed in the spring, or a combination
of imazapyr (1%) and glyphosate (2.5%) sprayed in fall both result in good control, but slightly
less effective than imazapyr alone. Note that imazapyr has been shown to have some residual
soil activity, so care should be taken to avoid spraying in the root zone of desirable plants, and
do not replant the treated area for several months after application.
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The above listed herbicides require the addition of an approved surfactant. Follow label
directions for selecting the correct type of surfactant. Be sure that the selected surfactant is
approved for aquatic use.
The mention of a specific product brand name in this document is not, and should not be construed as an
endorsement or as a recommendation for the use of that product.
Chemical control options may differ for private, commercial and government agency users. For
questions about herbicide use, contact the King County Noxious Weed Control Program at
206‐296‐0290.

Experimental
Preliminary trials indicate that injecting herbicide into the cut flowering stems of yellow‐flag
iris may provide a successful alternative treatment method with little or no non‐target
damage. Check with your local weed control agency for progress.

SUMMARY OF BEST MANAGEMENT PRACTICES
Small Infestations in Native and/or Desirable Vegetation






Hand digging is recommended for very young plants not yet established.
Larger plants from isolated small populations can be dug out from moist upland areas.
This is difficult but possible with persistence.
Replace any divots created when removing the plants to lessen the amount of disturbed
soil.
Plants emergent in standing water can be cut below the waterline.
If manual control is not possible due to site conditions or available labor, apply
appropriate herbicide by spot spray, stem‐injection or wick‐wiper to minimize off target
injury.

Large Infestations




Persistent mowing or cutting over several years may be effective. Cutting flowering
plants will stop seed dispersal.
Herbicide use may be necessary.
If the infestation is in a pasture, combine control methods with ongoing good pasture
management. Encourage healthy grassy areas by seeding and fertilizing. Use a mix of
grass and clover species to improve resistance to weeds. Fertilize according to the soil
needs.

Control in Riparian Areas or Lake Shores



Survey area and document extent of infestation. Start eradication efforts at the
headwaters and progress downstream whenever possible.
Focus on manual removal for small infestations if possible.
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When removing vegetation near streams and wetlands use barriers to prevent sediment
and vegetative debris from entering the water system.
For larger areas where herbicide use is warranted, use the method that will cause the
least amount of damage to desirable vegetation, such as spot spraying or wick wiping.
When large areas of weeds are removed, the cleared area needs to be replanted with
native or non‐invasive vegetation and stabilized against erosion.
Control of larger areas will need to incorporate a management plan lasting for several
years to remove plants germinating from the seed bank and rhizome fragments.

Control on Road Rights-of-Way





Dig up small infestations if possible.
Spot spray if digging is not practical due to soil, site conditions or size of infestation.
If plants are in grassy areas, re‐seed after control is completed.
If plants are sprayed, wait until the herbicide has had a chance to work (up to several
weeks) before mowing.
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