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TO: Cyndy Holtz, Director, Kitsap County Fair and Parks Department
s ' 2%
FROM:  Maribeth V. Gibbons, WATER Environmental Services, Inc., and Harry L. Gibboris,
KCM, Inc., Long Lake IAVMP Project Consultants

RE: Final Long Lake Integrated Aquatic Vegetation Management Plan

Enclosed is a copy of the Long Lake Integrated Vegetation Management Plan (IAVMP). This
Plan was developed cooperatively by the Long Lake Steering Committee. This committee was
composed of members from the Save Long Lake Association, Kitsap County Fair & Parks
Department, Project Consultants, WATER and KCM, Washington resource protection agencies,
Department of Ecology and Department of Fish and Wildlife.

The IAVMP recommends the following major aquatic plant management Scenario (E-1) for
Long Lake over a minimum course of five years, as selected by a vote of the Long Lake
communtity:

*a confirmatory aquatic plant survey,

*lake-wide application of systemic herbicide, SONAR, for Brazilian elodea and
Eurasian watermilfoil control, with possible retreatment in the next one to two years,

*spot treatment with systemic herbicide, RODEQ, for purple loosestrife/selective
waterlily control,

+small-scale follow-up treatments of non-natives and problem natives using hand removal,
bottom barrier, harvesting or mini-suction dredge, where approriate,

*an alum treatment or nutrient inactivation treatment, if needed

*a public awareness/prevention program,

*a monitoring program to evaluate effectiveness.

To readers of this document, we offer some additional thoughts regarding implementation of the
publicly-approved IAVMP for Long Lake. Following the IAVMP planning process has lead to a
recommendation that would most likely meet aquatic plant management goals especially
targeting nuisance non-native plant species (Brazilian elodea and Eurasian watermilfoil) as
outlined by the Long Lake Steering Committee. However, there are some financial, permitting,
and logistical constaints that could affect successful implementation of this very intensive
management scenario. For example, the mechanisms for public and private funding are limited
and financial support for a large-scale, whole-lake SONAR treatment (and probable followup
re-treatment in following years) may not be economically feasible. Obtaining all needed permits
may also be problematic. Furthermore, such an intensive, large-scale herbicide treatment could
seriously upset the algal-macrophyte dynamics in Long Lake, tipping the scales in early post-
treatment years to a more blue-green algal dominant system. This would most likely necessitate
conducting a mitigating alum treatment. In addition, lakewide SONAR activity may affect non-
target plant species (even if temporarily) but may necessitate mitigation of damaged habitat as
indicated in the Plan.
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A more realistic and less environmentally intrusive approach would be to follow a long-term,
but smaller-scale maintenance program, as presented in Scenario M-1 in Section J of the
IAVMP. This scenario is the preferred choice of the Project Consultants. We are aware that
this is counter to the wishes of the Long Lake community members who faithfully attended the
public meetings and/or responded to the ballot questionaire. The Long Lake Steering
Committee collectively acknowledged the potential funding pitfall for option E-1, but felt that it
was important to try the E-1 Scenario management approach. We agree with other Committee
members that there are currently too few sources of funding and that considerable additional
assistance from County/State agencies and private sectors will be needed to implement this

aggressive JAVMP as it now stands. We certainly applaud their efforts to correct such a -

tremendous problem in Long Lake. Nevertheless, the reality of limited funding and the current
hesitancy of State resource agencies to allow multi-year SONAR treatment could offer great
hurdles to implementation of the recommended plan at the present time.

It is evident that several crucial issues surrounding large-scale, multi-year use of the systemic
herbicide, SONAR, in Long Lake need to be settled. In the interim, though, implementation of
the M-1 Treatment Scenario in Long Lake offers a reasonable alternative to tackle noxious
purple loosestrife stands in a systematic way along the shoreline and manage small problem
macrophyte growth areas around the lake. Additionally, this more conservative approach has
a better chance of being approved for State implementation funding through Ecology's Aquatic
Weed Management Fund. Following this tact and continued communication with State and
local agencies regarding the above issues may eventually open the door for future
implementation of the recommended scenario E-1 or an appropriate modification.
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LONG LAKE

INTEGRATED AQUATIC VEGETATION MANAGEMENT PLAN

Introduction

Historical Water
Quality Troubles
and Restoration
Efforts

Aquatic Weed
Problems and Past
Controf Efforts

A large, shallow lake (area=330 acres, ave depth=6.5 ft), Long Lakeis a
popular recreational/residential site located in southern Kitsap County in
western Washington. Long Lake has been troubled by poor water quality
and nuisance macrophyte growth conditions for quite some time
(Bortleson et. al., 1976; McConnell et. al., 1976). Progressive lake
deterioration has been attributed to increased nutrient and sediment
loads associated with accelerating watershed development in the past
several decades, as well as internal nutrient recycling (Entranco, 1980).
With the purpose of improving overall water quality, the Long Lake
Restoration Project was initiated in 1975, focusing in part on land use
and storm drainage control (Entranco, 1980). Additionally, phased
implementation of in-lake control measures b in 1978 with a small-
scale dredging of the North end/outlet (5% of lake bottom). This was
followed by a partial six foot (1.8 m) drawdown in 1979 and alum
treatment in 1980 to restrict sediment phosphorus release. Of note is that
the drawdown project appeared to have only short-term benefits for
macrophyte control (Jacoby et. al.,, 1982). Results of these earlier lake
restoration efforts are presented in Entranco (1980) and discussed along
with more recent management activities by Wertz (1996).

In the past several decades, this large, shallow waterbody has
experienced excessive, persistent growth of rooted macrophytes,
particulatly, the invasive, non-native weed, Brazilian elodea (Egeria
densa). Unfortunately, separate control efforts conducted in the past
involving lake drawdown and spot dredging (1978-1979) and mechanical
harvesting (most recently conducted from 1988 to 1990) have proven
largely unsuccessful for long-term weed control in Long Lake, especially
against this exotic species. Increasing concerns over deteriorating
conditions and unproductive control efforts prompted the Long Lake

. comuaunity to search for more effective, long-terms means of combating

Long Lake
Community’s Active
Involvement in
Management

A Holistic Plan View

current weed problems to restore and maintain beneficial uses of the lake.

The Save Long Lake Association (LS) has had a long history of
involvement in management issues and activities in the lake, since its
formation in 1969. Through the yearsa continuum of lake residents on
this committee have worked on lake management endeavors in the lake,
including the Long Lake Restoration Project in the 1970's, and assisting
University researchers testing various lake restoration measures through
the 1980's and 1990's. The SLY with Kitsap County recently formed a
Lake Management District (LMD) to fund aquatic plant management
planning and implementation in Long Lake, providing local match Moines
for this Integrated Aquatic Vegetation Management Plan Project.

As a direct result of these early planning/investigative efforts, the lake
community and Kitsap County, with input from other agencies and local
groups, have finalized a five year Integrated Aquatic Vegetation
Management Plan (IAVMP) for Long Lake. This long-term Plan is in

WATER Environmental Services, Inc.
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fulfillment of requirements of an Aquatic Weed Management Fund Grant
(AWMF) awarded to Kitsap County by the Washington Department of
Ecology (Ecology). The resultant Plan uses a holistic approach to
aquatic plant control encompassing both lake and watershed to maximize
beneficial uses of Long Lake.

A Note on Focus Area of the Plan

Formulation of this planning document involved first developing a realistic problem statement
describing limitations imposed by problem aquatic plant growth on beneficial uses of Long
Lake (See Step A). There may be other problems in the lake, e.g., water quality problems like
algal blooms, physical problems with bulkheads, silting in of shallow areas, that are not
addressed in this Plan. For example, other types of State-funded management investigations
like Ecology's Lake Restoration/ Feasibility Studies (Phase I, II) deal with identification and
possible correction of water quality problems in lakes. In fact, as was the case earlier at Long
Lake, a multi-phase Restoration Program was implemented during 1978-1980 to improve water
quality and recreation potential (Entranco, 1980). The Long Lake Integrated Aquatic
Vegetation Management Plan (IAVMP), funded by a different Ecology Program called the
Aquatic Weeds Management Fund (AWME), specifically addresses aguatic plant problems in
the lake. Since the IAVMP process attempts to look at the "big picture” to design unique aquatic
plant management solutions, any important non-aquatic-plant lake issues that may affect
aquatic plant management decisions are still recognized. In this document, such significant
problems uncovered in the background data investigation are noted in the background section,
Step D (Describe Waterbody/Watershed Features). However, specific correction and public
funding of non-aquatic plant problems would come under a different program, as above noted.

2 WATER Environmental Services, Inc.
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INTEGRATED AQUATIC VEGETATION MANAGEMENT PLAN

Problem Statement

Step A
Project Site

The Long Lake Project Area (Figure A-1) is located approximately four
miles south of Port Orchard in southern Kitsap County in Western
Washington State (T23N-R2E). Long Lake lies at an elevation of 118 feet
(36 m) above sea level. The 339 acre (1.37 km?2) lake has a historical
volume of 2,200 acre-feet (2.7 X106 m3), an average depth of 6.5 feet (2
m), and center depth of 12 feet (3.6 m) (Bortleson et. al., 1976). The
drainage area is approximately 9.4 square miles (24.3 km?),
encompassing an increasingly urbanized watershed. Saimonberry Creek
is the major inlet, entering on the western shore. A single outlet, Curley
Creek, drains the lake at the northeastern end, eventually flowing into the
Puget Sound. Several unnamed streams enter the lake at the south end.

Figure A-1. Long Lake Project Site, showing lake plant sampling sections (after Jacoby, 1981).

A-1 WATEH Environmental Servicss, Inc.
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Aquatic Piant
Species of Concem

Water Use
Uimitations

MANAGEMENT NOTE: A complicating concern, though, is that Egeria

Long Lake has experienced nuisance production of freshwater aquatic
plants, primarily the noxious, non-native, invasive species, Brazilian
elodea (Egeria densa), which invaded the lake within the last several
decades. Recent identification of pioneering colonies of another exotic
invasive weed, Eurasian watermilfoil (Myriophyllum spicatum), also
threatens lake habitat and usage. Thirdly, noxious purple loosestrife
(Lythrum salicaria) has established a menacing presence along
undeveloped lakeshore areas. Nuisance growth of these three invaders,
all listed as Class B Noxious Weeds by the State of Washington, has
resulted in adverse impacts to beneficial uses of the lake. Other floating-
leaved plants, particularly white and yellow waterlilies (non-native
Nymphaea odorata and native Nuphar polysepalum) populate the southern
half of the lake in densities that are also perceived as problematic for
localized recreational use. Unfortunately, separate control efforts
conducted in the past involving lake drawdown and spot dredging (1978-
1979) and mechanical harvesting (most recently conducted from 1988 to
1990) have proven largely unsuccessful for long-term weed control in
Long Lake.

Brazilian elodea is an aggressive, well-adapted competitor, capable of
excluding native plant species and forming dense, monotypic stands. In
Long Lake, this plant has become well-established throughout the lake
over the years and is the dominant macrophyte species. Brazilian elodea
is a-robust plant and accounts for a large quantity of lake plant biomass
(See Steps F and G). Not only a physical impediment to lake usage, the
Egeria beds themselves are undoubtedly a i
enrichment, building up lake sediments and adding to phosphorus
reserves as they increase coverage, grow and senesce each year. Without
control, this noxious aquatic weed will most likely continue its persistent
occupancy of the lake.

with its associated periphyton may be directly competing with planktonic
algae for soluble nutrients, suggesting that extensive plant beds in Long
Lake may be acting positively to check potential nuisance algal activity,
which has been an historical problem in the lake. Very simply, a
substantial reduction in Egeria beds might lead to explosive production in
phytoplankton algae, particularly the blue-greens. This consequence may
require mitigation through another lake alum treatment (See Steps 1.K).

Adding to the already extensive problem of Brazilian elodea in this lake

" is the occurrence of a pioneering infestation of another noxious weed,

Eurasian watermilfoil (Myriophyllum spicatum). Milfoil is not presently
widespread in Long Lake, but appears to be concentrated in the southern
"bulb” of the lake. This species is notorious for rapid growth and
production of surface "canopies”, i i ion, i i

human and wildlife use. This noxious weed duo of milfoil and Brazilian
elodea has wreaked havoc in other Western Washington lakes (e.g., Silver
Lake in Cowlitz County; Devils Lake in Oregon), and is capable of doing
the same in Long Lake. Pockets of noxious purple loosestrife (Lythrum
salicaria) scattered around much of the shoreline of Long Lake pose
additional threats to habitat and wildlife. Finally, expansive production
of surfacing waterlilies in the shallow southern end of the lake makes

A-2 WATER Environmental Services, Inc.
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Threat to Nearby
Waterbodies

localized . . .
especially Ey late summer.

Dense growth of these nuisance plants will continue to cause impairment

ic enj i ivities in the lake, as well as

itat, decreasing availability of native, beneficial vegetation

important to wildlife/fisheries. As there are several swimming areas

around the lake, residents and visitors alike have a special concern about

safety in recreating along a weed-choked shoreline. Moreover, with the

freguent occurrence of mild winters in the Pacific Northwest, extensive

an Eerva,sive growth of aquatic plants in Long Lake, particularly
Brazilian elodea, is becoming a year-round problem.

While heavy infestations of Eurasian watermilfoil are widespread in the
West including Washington State, the occurrence and establishment of
Brazilian elodea isn't as prevalent in the Pacific Northwest, being
somewhat sporadic West of the Cascades (Kathy Hamel, Wash. Dept.
Ecology, pers. comm.). Long Lake is in close proximity to a number of
popular recreational lakes in Kitsap County, including Wildcat Lake,
currently no other documented

their presence in Long Lake all the more critical as a source of infestation

Regional Significance to other regional lakes. Therefore, an aggressive control project targeting

Brazilian elodea and Furasian watermilfoil on Long Lake has great
significance for the region.

A-3 WATER Environmental Services, Inc.




LONG LAKE
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Management Goals

Step B

Project Goals

Aquatic plant management goals were established for Long Lake with the
purpose of maximizing beneficial uses of the water body, preserving
ecological functions, minimizing environmental disturbance, and
optimizing control expenses. Moreover, the community will continue (as
it has in the past) to share results of integrated lake management
activities on Long Lake with other lake associations or interested groups.
In developing realistic management goals, it was important to distinguish
between management goals and management methods. Goals are conditions
in the lake or funding or management actions that the community wants
to achieve and the methods are the means of attaining those conditions.
(Treatment methods are examined later in Step H).

Specifically, the Long Lake Integrated Aquatic Vegetation Management
Goals are: '

. to enhance water quality and beneficial uses of the lake by utilizing
appropriate nuisance macrophyte control actions in an
environmentaily sensitive and cost-effective manner

. to aggressively remove noxious Egeria densa (Brazilian elodea}
populations throughout the lake

. to aggressively remove noxious pioneering populations of
Myriophyllum spicatum (Eurasian watermilfoil) throughout the lake

. to eradicate Lythrum salicaria (purple loosestrife) from the lake

. to prevent occurrence of surfacing weeds within priority areas,

e.g., boat launch, park beaches and slalom areas in the south end for
boating and swimming safety reasons

. to maintain sufficient lake habitat for fish, waterfowl, and wildlife

. to maintain contact with the local lake community and those with an
interest in Long Lake regarding aquatic plant management activities,
watershed protection (e.g., BMP's) and management results

. to evaluate program effectiveness on a regular basis and make
modifications, as needed

. to prevent reintroduction of E, densa, M. spicatum or other noxious
invasive weeds into the lake

. to complement concurrent watershed management program activities
. to develop long-term funding sources for integrated management
. to reduce overall management program costs by utilizing volunteer

efforts where possible

~ B-1 WATER Environmental Services, Inc.
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Public involvement
Step C

Steering Commitiee Formed

Fublic Meetings Held

From project start-up, the Long Lake community as well as those
with an interest in management of this lake were encouraged to
actively participate in the planning process. The plan itself was
crafted by a steering committee composed of individuals
representing the County, lake community, local commerce, tribal
concerns, State environmental agencies, and lake management
professionals. The Long Lake JAVMP Steering Committee
consisted of the following members: '

Cyndy Holtz (Kitsap County Fair & Parks Dept.)

Scott Sandin (Long community)

Bill Barron (Long Lake community)

Nick Hoyt (Long Lake community)

* Jerry Johnson (Long Lake community)

¢ Terry Brown (Long Lake community)

« Kathy Hamel (Washington Department of Ecology)

« Mary Kautz (Washington Department of Ecology, NW Region)

s Stephan Kalinowski (Washington Department of Fish and
Wwildlife)

Dan Collins (Washington Department of Fish and Wildlife)

Maribeth Gibbons (WATER Envirorunental Services, Inc.)

Harry Gibbons (KCM, Inc.)

Phylis Meyers (Suquamish Indian Tribe)

& & & 9

Throughout plan development, input and review by the committee
were essential to insure crafting of a unique planning document
that reflected widespread public and private support. In addition
to maintaining frequent written and phone contact with each
other, the Committee formally met five times during the course of
the project. Long Lake IAVMP Steering Committee Meetings
were held on May 29, July 23, October 29, 1996, January 21 and
February 18, 1997. Committee members also kept the larger
community informed as to the status of the emerging plan through
holding informal meetings and publishing newsletters describing
status and progress of the project (Appendix).

Three Public Workshops were held to serve as forums to
disseminate information on this planning project, discuss specific
macrophyte problems and management techniques, as well as
elicit community dialogue on and approval of a recommended
action plan. A Project Kickoff Workshop was held on July 9,
1996 to introduce the Long Lake IAVMP Project and consultant
team and provide an opportunity for general discussion on
aquatic plant problems in Long Lake. A Second Mid-term
Planning Workshop was held on December 10, 1996 to update
the community on the status of the Project, present results of the

C-1 WATER Environmental Services, Inc.
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Local Support for Project

Long-term Commitment to
Implementing Control

summer, 1996 macrophyte survey, and begin discussions on
possible macrophyte management tactics. A Final Draft
Planning Workshop was held on May 27, 1997 to review final
list of in-lake treatment options proposed by the Steering
Committee (Step J). This last meeting provided a forum for
presentation of integrated management scenarios, general
discussion, and selection of a preferred management option (See
Step K). Prior to this last Workshop, a newsletter was sent out to
all property owners describing the candidate management options
and containing a mail-back ballot for voting (See Appendix,
Newsletter Two).

The lake community has demonstrated active, long-term support
for water quality and aquatic plant management efforts
specifically targeting the nuisance non-native species Brazilian
elodea in Long Lake. The Save Long Lake Committee (SLLC)
was formed in 1969 to investigate cleanup of the already
eutrophic lake and to monitor increasing shoreline development.
The SLLC organized and paid for early aquatic plant harvesting
expenses conducted in 1972. Regular town meetings have been
conducted since the early 1970's on water quality and aquatic
plant problems in the lake. In the early 1970's a concerned Long
Lake community helped the County initiate a contracted
diagnostic water quality study that led to the landmark Long
Lake Rehabilitation Demonstration Project in the late 1970's
(Entranco, 1976, 1980). Through the years, a continuum of lake
residents on this committee has continued to promote community
involvement, fund raising, lobbying for agency backing,
environmental education, and lending support to University of
Washington researchers testing different lake restoration
measures. The SLLC with Kitsap County recently formed a Lake
Management District (LMD) to fund aquatic plant management
planning and implementation in Long Lake, providing local match
moneys for this IAVMP planning project. Aquatic plant
problems, funding mechanisms, and possible control methods
have been featured in periodic newsletters distributed by the
SLLC to all members. These included pre-LMD-formation issues
in the early 1990's and two recent factsheet supplements on the
IAVMP Project prepared by the project consultant. Most
importantly, the Long Lake Community has been working hard to
develop additional support for management activities by
reaching out to those with an interest in Long Lake, especially the
local Suquamish Indian Tribe. The Appendix provides examples
of community interest and support of integrated lake management
activities on Long Lake in the form of newsletters, newspaper
articles, and general membership and committee meeting minutes.

As evidenced above, the SLLC has had a long and excellent
record of active involvement in water quality and aquatic plant
management issues on Long Lake. The recent hardworking efforts
of residents serving on the Long Lake IAVMP Steering Committee
further indicate the commitment of these individuals in crafting a
long-term, workable solution.

c-2 WATER Environmental Services, Inc.
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Waterbody/Watershed Features

Step D

Physical Features

The Long Lake watershed and lake water quality have been extensively
characterized since the early 1970's. One of the first significant sources of
background data on eutrophic Long Lake was the limnological sampling
and survey performed by the WDOE/USGS in 1973 (Bortleson et. al.,
1976; McConnell et. al, 1976). A four-season diagnostic study was
subsequently conducted during 1974-75 prior to initiation of the Long
Lake Rehabilitation Project, a State and Federally funded Restoration
Project that was completed in 1980 (Entranco, 1980). Since the mid-
1970's, a variety of lake restoration and aquatic plant management
activities have been conducted in Long Lake. The University of
Washington has been involved in several monitoring studies (e.g., in-lake
responses of the early Rehabilitation Project) and various implementation
projects on Long Lake, including periodic macrophyte surveys performed
from 1976 through 1994 (summarized in Wertz, 1996). The following is a
brief summary of pertinent information on the Long Lake watershed
condensed from the above-mentioned sources. The reader is referred to
these documents for more specific data. '

Long Lake (Figure A-1) is a shallow, lowland lake located approximately
four miles south of Port Orchard in southern Kitsap County in Western
Washington State (T23N-R2E). Long Lake lies at an elevation of 118 feet
(36 m) above sea level. The 339 acre (137 ha) lake has a historical

volume of 2,200 acre-feet {2.69 X 106 m?), an average depth of 6.5 feet (2
m), and center depth of 12 feet (4 m) (Bortleson et. al., 1976). Nearly
75% of the lake is less than 10 ft (3 m) in depth, providing a large littoral
area. The drainage area is approximately 9.4 square miles (24.3 km?2),
encompassing an increasingly urbanized watershed. Salmonberry Creek
is the major inlet, entering on the western shore. The single outlet, Curley
Creex, drains the lake at the northeastern end, eventually flowing into the
Puget Sound. Several unnamed streams enter at the southern end of the
lake. Long Lake exhibits a rather high flushing rate varying from 3.6 to
8.0 yr-1 (Jacoby et. al,, 1982).

The Long Lake basin is somewhat spoon-shaped, stretching nearly two
miles in length. Previous investigators have discussed the basin in terms
of four different sub-regions, based on substrate type, water depth, and
macrothte community (Jacoby, 1981). The North region consists of
narrow shoreline (<2 m), with steep slopes and heterogeneous substrate.
The North region comprises about 14% of the lake area, receiving inflow
from Salmonberry Creek, and draining through Curley Creek at the
northeast end. The deep (2-3.5 m) Midlake basin represents 51% of the

_ lake area, supporting flocculent, fine-grained sediments. The South

region accounts for 17% of lake area, and is gently sloping with depths
between 2 and 3 m. The very shallow South Lilies region averages about
1 m in depth, representing 18% of the lake area, and is densely populated
by waterlilies (Nuphar and Nymphaea spp.) during the summer. The

D-1 WATER Environmental Servicas, Inc.
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Watershed
Characteristics

Lake Sediments

Chemical
Characteristics

sediments of the South and Lilies regions are flocculent and peaty in
nature. The lake is oriented in a north-south direction, and general
movement of flow is toward the outlet in the north. During a recent water
quality monitoring period from 1993 to 1994 conducted by the University
of Washington (summarized in Wertz, 1996), the lake regions
demonstrated similar physical/chemical characteristics. The lake
appeared to be moderately to highly productive throughout with many
eutrophic features, consistent with earlier survey data.

Historically, the Long Lake watershed consisted primarily of
unproductive lowland forests and small agricultural operations
(McConnell et. al., 1976). Over the past several decades, an accelerating
transition has occurred from a basically rural to a more suburban
watershed, with increased residential and commercial development on
all sides of the lake. A 23 acre County Park is situated at the north end,
acquired as a result of the Lake Rehabilitation Project conducted on Long
Lake in the mid-1970's. The topography of the area is such that Long
Lake forms a low point with surrounding elevations contributing drainage
directly to the lake via surface flow and overland flow (runoff). The
major inlet stream, Salmonberry Creek, enters on the western shore,
maintaining perennial flow rates throughout the year. Curley Creek outlet
drains the lake at the northeastern end. There is also evidence that
considerable subsurface inflow of water may occur around the lake in the
form of interflow or groundwater movement.

Long Lake sediments have been characterized as generally consisting of
loose muck/sedimentary peat (Entranco, 1980). Coring tests conducted
as part of the earlier Rehabilitation Project showed depths of this
mucky/peaty substrate varying from one to two feet overlying various
sands and clays in the north end to over 20 ft near the center of the lake.
Further testing of lake and watershed sediments showed that a
substantial portion of lake sediments was most likely derived from
erosion of bogs abutting influent Salmonberry Creek. The predominantly
deep, organic lake substrate is also supported by a lake sediment coring
project conducted by Eagle Scout volunteers during fall of 1996
(Appendix).

Over the years, the lake substrate continued to build up as sediment was
washed into the lake, supporting healthy aquatic plant beds, which
seasonally declined and decomposed, further adding organics and
nutrients to the lake bottom. The moderate size and shallow nature of
the lake combined with enriched sediments translate into a large area of
the lake bottom potentially available for aquatic plant colonization
(nearly 75% of the lake is less than 10 ft (3 m) in depth). Indeed,
according to published literature and anecdotal reports, Long Lake has
supported extensive growth of rooted aquatic plants for upwards of 30
years.

For several decades, Long Lake has demonstrated high biclogical
productivity and nutrient content indicative of eutrophic conditions
(Bortleson et. al., 1976; McConnell et. al., 1976). Water quality data were
recently collected on Long Lake during 1993-1994 in conjunction with
macrophyte surveys (tabulated in Wertz, 1996). Review of this data
showed moderate to high nitrogen and phosphorus levels in the lake and
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Characteristics

tributaries, particularly during the summer months. Summer secchi disk

arency measures were low to moderate, within the 1-1 9 m range at
all stations, reflecting in part the dark color (and turbidity due to
plankton?) of the water. Interestingly, in the 1993-1994 study, pH
measurements were typically above neutral (pH=7) even ranging upwards
to 8 during the growth season. Jacoby et. al. (1982) described elevated
pH conditions in Long Lake which was associated with high algal
photosynthesis. Water column dissolved oxygen levels generally
remained high (>7.0 mg/1) in all four lake regions during the same study,
with occasional occurrences of low oxygen tension (<5.0 mg/1) recorded
in the hypolimnetic (bottom) waters at the mid and south stations.

The Long Lake fishery historically has supported several warm-water
species, including largemouth bass, perch, and crappie (UW Cooperative
Fishery Research Unit report summarized in Entranco, 1980). A recent
electrofishing survey in 1993 indicated close to 100,000 spiny-rays and
other warm-water fish present in the lake, consisting mostly of bluegill
sunfish, but including largemouth bass, biack crappie, pumpkinseed
sunfish, and a good brown bullhead population (Washington Department
of Fish & Wildlife, Warmwater Fish Population Survey, 1993). Of note is
that dense macrophyte growth in Long Lake may be influencing a
crowded condition in larger bluegill and crappie by increasing escapement
opportunities from predators.

Long Lake and its watershed supports important anadromous fish runs,
as well as several priority fish species, including prickly sculpin and
western brook lamprey (WDFW Priority Habitats and Species database,
1996). Cutthroat trout are also believed to be present in the Long Lake
watershed, although their current status is unknown (Stephan
Kalinowski, WDFW, pers. comm., 1996).

Inspection of the 1993-1994 water quality data collected by University of
Washington researchers revealed relatively high summer epilimnetic
chlorophyll a concentrations (>5 pg/]) at all stations. Summer lake mean
chlorophyll 4 computed from the 1993 and 1994 data was 18.4 and 11
ug/), respectively. Phytoplankton samples from all four regions showed
high cell volumes of the filamentous blue-greens, Anabaena spp. and
Aphanizomenon flos-aquae, occurring during the summer months of both
years, which is consistent with past records of cyano-bacteria blooms.
The high summer algal biovolume, mainly due to high blue-green algal
densities, most likely accounted for higher summer chlorophyll 2 values
measured for both 1993 and 1994. Zooplankton (micro-invertebrate)
densities were low to moderate in all Iake regions during the 1993 and
1994 summer seasons. The zooplankton cummunity appeared to be
dominated by small filter-feeders (e.g., cladocerans Bosmina and
Ceriodaphnia, copepod nauplii, and "others'=rotifers?) in terms of
density. Higher numbers of small zooplankters suggest exploitation of
much minute algal, bacterial and organic matter most likely present in the
lake. Larger crustaceans, such as Daphnia sp., appeared to be less
comumon during this recent period of water quality data collection.
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Historical and recent limnological data indicate that Long Lake is a very
productive (eutrophic) waterbody, and has suffered from poor water
quality conditions for some time. Eutrophication (increased organic
productivity and declining water quality) of the lake has been attributed
to the combined effect of an historically enriched lake
substrate /watershed  (probable affects of early peat-mining in
watershed), invasion and successful colonization by Brazilian elodea that
have continually enriched lake sediments, and increased shoreline and
watershed development (Entranco, 1980).
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Waterbody Beneficial Use Areas.

Step E
Human Uses

Fish, Waterfowl, and
Wildlife Utilization

Protected or
Sensitive Flora or
Fauna

Long Lakeisa multi-use resource, supporting a variety of human and
wildlife uses (Figure E-1). The lake offers many recreational
opportunities for residents and visitors alike. Long Lake provides year-
round public access in the form of a Washington Department of Fish and
Wildlife boat launch located along the western shore of the lake just north
of the Salmonberry Creek inlet. Boating access also occurs from private
docks around the lake as well as from a small launch site at the County
Park on the north end. Primary uses of the lake water are for contact
recreation: fishing, boating, rowing, swimming, and water-skiing. The
lake, which supports a substantial warmwater fishery, receives heavy use
by anglers. Two water supply intakes are located along the northeastern
shoreline south of Curley Creek outlet, providing a source of domestic
water for use in the watershed. Much of the lake perimeter is
residentially developed. Other recreational facilities utilized by
residents include a Kitsap County Park at the extreme north end, that
includes a community center building, a swim beach, and picnic and
playgrounds. A well-utilized public fishing pier is also situated at the
north end along the Curley Creek outlet embayment, the site of the earlier
Lake Rehabilitation Project drawdown/pumping support platform.

The lake system provides nesting, forage and cover for a variety
of resident and migratory fish, waterfow! and wildlife. The local fishery
includes largemouth bass, black crappie, bluegill and pumpkinseed
sunfish, and bulthead (Washington Dept. Fish and Wildlife, Warmwater
Fish Population Survey, 1993). Rainbow trout has been stocked in the
lake in past years (Bill Freymond, WDEW, pers. comm., 1996). Curley
Creek (Long Lake outflow) is known to support spawning runs of
anadromous fish (steelhead and salmon) (Entranco, 1980; WDFW
Priority Habitats and Species, 1996). Forested watershed as well as the
lake itself offer habitat to a variety of raptors and waterfowl, including
bald eagles (WDFW Priority Habitats and Species database, 1996},
osprey, and various duck species (Bill Barron and Scott Sandin, Long
Lake commumity, pers. comm., 1996).

A search of Washington Department of Natural Resources Natural

Heritage Program data base revealed no current published record of
endangered, threatened or sensitive plant species residing in or around
the immediate shoreline of Long Lake. However, the database identified
presence of Hydrocotyle ranunculoides (floating water pennywort), a
State Monitor 1 plant species in the NW quarter of Section 20
(Appendix). There has also been a report of the occurrence of a rare
plant in Long Lake, Lobelia dortmanna, but specific location has not yet
been recorded (K. Hamel, WDOE, pers. comm., August, 1997) A similar
search of the data base from the Priority Habitats and Species Division
of Washington Department of Fish and Wildlife identified reports of
Priority Species, mountain quail (Oreortyx pictus) and bald eagle
(Haliacetus leucocephalus) and habitat in the Long Lake vicinity.
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INTEGRATED AQUATIC VEGETATION MANAGEMENT PLAN

1996 Aquatic Plant Survey

Step F

Purpose of Survey

Survey Methods

An aquatic plant survey was conducted on Long Lake during late August,
1996, The main purpose of the survey was to document current
composition, extent, and biomass of the aquatic plant community in the
lake. Aquatic plant surveys had been conducted routinely on Long Lake
since the late 1970's by University of Washington graduate students
(summarized in Wertz, 1996). The most recent survey performed by
University personnel was during the summer of 1994. Most of these
surveys included quantitative measurements of plant biomass and
coverage and were conducted at a time typically corresponding to the
height of the growth season. A primary aim of the present survey was to
supply additional plant biomass and areal coverage data for the lake, so
that better estimates of whole lake plant biomass could be obtained. The
late summer 1996 survey effort included fathometer recordings of lake
bottom along the primary transects to graphically depict plant bed extent
and height, and to obtain an updated profile of lake bottom. Specimens
of major plant species found in the lake at the time of the survey were
also collected and preserved for permanent archiving.

During the week of August 26-30, 1996 WATER staff conducted a
physical survey of Long Lake to document aquatic plant community
composition and extent of growth. Field data on aquatic plant
distribution and biomass were obtained by means of a motorboat using a
transect sampling system. A series of ten primary transects was
established around the lake perimeter (Figure G-1). Transect surveying
commenced at the northern end of the lake and continued around the lake
at regular shoreline intervals, ending at the southern end.

Except for Transect 10, physical surveying on a transect extended across
the lake from shoreline to shoreline. At transect 10, surveying was
performed from the mid-point of Transect 9 directly south into the
surfacing bed of waterlilies as far as the water skiing lane. Presence of
submersed plants was visually determined along each transect by
observation through an underwater viewer. In addition, along each of the
ten transects, an echogram of the lake bottom illustrating plant beds was
obtained using a high-resolution chart-recording fathometer. Fathometer
tracings were especially useful when plant beds were difficult to detect
visually with the underwater viewer, particularly in deep or turbid
waters. The complete series of fathometer recordings is presented in the
Appendix C. Nearshore plant beds were inspected from the boat with
the underwater viewer while traveling between designated transects to
provide as much continuum as possible around the lake littoral for
mapping purposes. Surface and underwater photographs were also
obtained for further visual documentation.
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Produced

Water depth measurements and aquatic plant samples were taken along
each transect at regular intervals using a modified rake sampler operated
from the boat. In all, 25 quantitative plant samples were obtained during
the late August, 1996 survey of Long Lake. Samples were later analyzed
in the laboratory for plant community composition and dry weight
biomass measures according to Standard Methods (APHA, 1985).
Species identifications were made using published keys for regional
macrophytes (Hotchkiss, 1972; Warrington, 1994, 1980; Hitchcock and
Cronquist, 1981). Sediment brought up with each of the plant samples
was also examined in order to provide a general characterization of local
substrate type (e.g., mucky, sandy, clayey, gravely).

Whole plant specimens were also collected of the major aquatic plant
species encountered in Long Lake during the summer, 1996 survey. These
specimens were washed, dried, and mounted on specially labeled
herbarium paper. These voucher specimens will serve as a permanent
archival record of principal macrophytes occurring in the lake at this
point in time.

Measurements by the WATER survey crew along the ten transects
generated a substantial data base from which a generalized aquatic plant
zone map (Figure G-1) was constructed. It is important to note that the
map is a reflection of late-summer, 1996 conditions.
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Long Lake Aquatic Plant Community

Step G
TABLE G-1.
Major Aquatic Plant Species Found During Late
August, 1996 Survey Of Long Lake
iggmemdﬁloaﬁng-leaf Species Common Name
Egeria densa Brazilian elodea
Myriophyllum spicatum Eurasian watermilfoil
Ceratophyllum demersum Coontail
Potamogeton amplifolius Big-leaf pondweed
Potamogeton praelongus White-stem pondweed
Potamogeton zosteriformis Flat-stem pondweed
Potamogeton berchtoldiifpusillus Small (Berchtold's) pondweed
Nuphar polysepalum Yellow waterlily, spatterdock
Nymphaea odorata White (fragrant) waterlily
Nymphaea spfm Pink/red ormamental waterlily
Brasenia schreberi Watershield
Elodea canadensis Common elodea
Nitella spp. Nitella (macroalgae, Charales)
Major Emergent Species Common Name
Lythrum salicaria P&?:: loosestrife
Scirpus spp. B h
Iris pseuzgoms Yellow iris
Typha spp. | Cattail
Spargantum sp. Burreed
Plant Community ~ The 1996 survey showed that aquatic plantsin Long Lake occurred in
Composition mixed communities of varying densities around the entire lake and
shoreline. More than 13 different plant species were observed in the lake,
including floating-leaved and submersed vascular forms, and
macroscopic (large) algae. A number of species of emergent plants were
also identified growing along the shoreline. Table G-1 lists principal
aquatic plant species found during the 1996 Long Lake survey with their
COMIMON names,
Extent of Coverage The 1996 survey generally showed submersed plant growth extending

from a depth of about 0.5 m (1.6 ft) to 3.2 m (10.5 ft), representing about
70-75% (approx. 250 acres) of total lake surface area (Figure G-1). Only
the small, deep central trough area greater than 11 ft was clear of rooted
plants. Plant growth was typically denser in the south end of the lake
and particularly in southernmost "bulb” of the lake, where filamentous
green algal mats were also evident coating submersed plant beds. Limits
of submerged macrophytic growth are graphically depicted by fathometer
tracings of lake bottom taken along the ten primary survey transects
established around Long Lake for the 1996 survey (Appendix C).
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Noxious Weed
Species Present

Inspection of the fathometer recordings confirmed aquatic plant beds
extending to depths up to approximately 11 feet. The outer growth limit
was further verified by failure to obtain any quantitative biomass
samples at the 3.65 m (12 ft) depth in the deep trough along survey
transects T-3, T-4, T-5, and T-6.

The non-native species, Brazilian elodea, Egeria densa, was found to be
the dominant member of the submersed macrophyte community of Long
Lake. Brazilian elodea belongs to the family Hydrocharitaceae, which
also includes the freshwater genera: Elodea, Hydrilla, and Vallisneria. This
invasive, non-native species of Egeria is notorious for its aggressive
growth potential, and is listed as a Class B noxious plant in the State of
Washington. Plants reproduce mainly by fragmentation of stems, and
thus the potential for spread by water currents and boating equipment is
very great. Persistent growth of this invasive, exotic {non-native) weed
has been documented in the lake for at least the past three decades. The
summer, 1996 survey confirmed continued presence of Brazilian elodea
throughout the lake, inhabiting water depths between 0.5 and 3.2 meters
(See Figure G-1). It is important to note that Brazilian elodea in Long
Lake does occur in mixed communities of varying densities with other
non-native and native aquatic plants.

Eurasian watermilfoil (Myriophyllum spicatum), another Class B
noxious weed, was also observed in Long Lake at the time of the 1996
survey. Watermilfoil appears to be a somewhat recent intruder to the
lake system, and is in a late pioneering phase of colonization of Long
Lake. The species was not noted in the last two macrophyte surveys
conducted by University of Washington in 1993 and 1994, but lake
residents have provided photographic documentation of its presence in

* Long Lake (Figure G-2) in the summer of 1993 (Bill Barron, Long Lake

Other Native Plants

resident, unpubl. data, 1996). During the sumuner 1996 survey by
WATER, clumps of multi-branched milfoil plants or very small beds were
visually apparent only in the southern half of the lake. The weed
probably entered the lake at least three or four years ago as fragments
caught on boats or trailers putting in at the public launch. Stem fragments
represent the primary means of transport and propagation of this weedy
milfoil species within and between waterbodies. '

Of note was the pervasive occurrence throughout Long Lake of a native
plant called coontail (Ceratophyllum demersum). Previous surveys have
also found this plant to be a major component of the Long Lake
macrophyte community (Wertz, 1996). A rootless, submersed
macrophyte, coontail was typically found in Long Lake floating
suspended below the water surface or densely entangled with other
rooted aquatic plants. Large floating mats of coontail can be easily
transported around the lake by wind and water currents, as well as
boating equipment. Striking evidence of Ceratophyllum hanging
suspended in the water column, particularly in the deeper waters, is
portrayed in the fathometer tracings taken along the 1996 Long Lake
survey transects (See Appendix C).

Localized surfacing mats of native yéllow pond lily (Nuphar polysepalum)
and white waterlily (Nymphaea odorata), the latter species actually native
to the Eastern United States, prevailed in the shallow littoral region of the

G-2 WATER Environmental Services, Inc.




LEGEND

YLy

KA
[

|w]

[5]

Eygeria densa dominant zone;
Ceratophyllum demersum subdominant;
Potamogeton praclongus, p. zosteriformis,
and p. amplifolius palchy

Unnamed

Myriophyllum spicatum zone, very palchy
lransect 2
Deep zone, negligible rooled species,
Ceratophyllum (rootless, suspended nals)
present :
Transecl 3
Nuphar, Nymphaea zone

Myriophyllum spicatum, prorinent colonies et &

Nuphar polysepalum, Nymphaea odorala
colonies

Brasenia schreberi colonies
7 Transect §

Transecl 6

Transect 9

3
Unnamaedf Transect 10
Tributary

Cuiley Creek

] S50 1,o00 1,500 2 000

LONG LAKE AQUATIC PLANT MAP

e ——







Long Lake IAVIMP

southern end. At the time of the late August, 1996 survey, lily beds
crealed quite an impenetrable barrier, except for the presence of partially
opened (managed) areas in the vicinity of the slalom and ski courses.
Pockets of ornamental red/pink walterlilies (Nymphaea spp.) inhabited
the shallows around the lake as well. Watershield (Brasenia schreberi), a
rooted plant characterized by small oval floating leaves, persisted in
conspicuous patches around the entire shoreline of Long Lake,
particularly in protected embayments. Watershield generally occurred at
depths less than 1.8 m (6 ft).

-

Figure G-2. Photograph of Eurasian watermilfoil growing in Long Lake in the summer of 1993.

(Photo courtesy of Bill Barron, Long Lake).

Several species of pondweed were also found to be important members of
the 1996 Long Lake macrophyte community. During the 1996 survey,
patchy growth of Potamogeton praclongus (white-stem pondweed) was
observed around the lake occurring at depths between 1 and 3 meters.
This species has long been an important member of the Long Lake
macrophyte community (Werltz, 1996). Small pockets of P. amplifolius
(big-leaf pondweed) were also observed growing, particularly in the
northern half of the lake. Interestingly, P. amplifolius has not appeared in
any of the previous 24 biomass sampling surveys conducted by
University of Washington personnel over the 19 year span from 1976
through 1994. Both P. praelongus and P. amplifolius ave large, robust
submersed plants belonging to the family Potamogetonaceae, and are
often found growing in deep quiel water (up to 6 meters). These species
are characterized by upright growth of stems to water surface (simple or
compound branching), but do not form surface canopies. Small patches
of flat-stem pondweed (P. zosteriformis) were also observed scattered
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Presence of Noxious
Emergent

Biomass Patterns

around Long Lake at the time of the 1996 survey. This native species is a
thin-leaved pondweed that inhabits waters of 1 to 2.5 m in depth. Of
note is that P. crispus (crisped pondweed), which had been documented
in Long Lake consistently between 1980 and 1986 and again in 1993, was
not observed during the 1996 survey.

Other less conspicuous members of the submersed community in Long
Lake occurring within the Brazilian elodea/coontail zones included
spotty stands of Elodea canadensis (common elodea or waterweed) and
Potamogeton berchtoldiifpusillus (narrow-leaved pondweed), the latter
evident in the northern lake section. Rootless, macrophytic algae, Nitella
spp. (Charales) appeared in low densities, particularly in the southern
end. The genus Nitella is a common algal inhabitant of soft-water or
slightly acid lakes. The presence of this algae, which derives its nutrition
from solution, suggests successful competition with planktonic algae for
soluble nutrient reserves in the lake water column. Also, as a rootless
algae, Nitella spp. does not directly compete with rooted macrophytes
which extract nutrients primarily from the sediments (Barko and Smart,
1980). However, this macroalgae may come into competition with the
submersed, non-rooted plants found in Long Lake, such as Cerafophyllum
demersum and submersed, marginally-rooted Elodea canadensis, which can
detach from the bottom and form floating mats.

Emergents, such as Iris (Iris spp.), rushes (Juncus spp., Scirpus spp.) and
reeds (Typha sp., Sparganium sp.), sedges and grasses were also present
in patches around the lakeshore perimeter. As noted earlier, stands of
the noxious Class B emergent, purple loosestrife {Lythrum salicaria),
regularly dot the shoreline of Long Lake.

Table G-2 presents macrophyte species composition and biomass data
(as grams per square meter, dry weight) for samples collected during the
1996 survey from selected depths along the ten primary survey transects
in Long Lake. Macrophyte biomass was found to vary both by water
depth and sampling site within Long Lake. The rooted, submersed Egeria
densa dominated macrophyte biomass measures for all samples collected
along these transects, composing from 40 to 100% of the total sample.
Brazilian elodea biomass ranged from 11 to 393 g/m?, averaging 151
g/m2 over all the 1996 samples collected in Long Lake. Coontail,
Ceratophyllum demersum, was the next most prominent species, occurring
in all but five of the biomass samples. Ceratophyllum samples generall
varied from less than 1 g/m? to 95g/m?, with a single high of 639 g/m
occurring at the midpoint of Transect 2 at the 7.5 ft depth. These
quantitative results confirmed other visual and qualitative observations
of prominence of these species in the lake. Pondweed species,
Potamogeton praelongus and P. amplifolius, demonstrated low biomass
levels ranging from negligible to upwards of 40 g/m?2. P. zosteriformis, P.
pusillus, Elodea canadensis, and the macroalgae, Nitella spp. demonstrated
spotty representation in samples with low biomass measures. Total
lakewide average biomass was 203 g/m? over all samples collected
during the late August 1996 survey in Long Lake. Removing the single
high Ceratophyllum sample biomass of 639 g/m?2 still resulted in a high
lakewide biomass average of 178 g/m?2.
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Biomass data for the two primary species (E. densa and C. demersum),
found during the 1996 Long Lake survey were further analyzed in terms
of physical distribution in the lake by depth as well as latitudinal and
longitudinal orientation (Table G-3). Inspection of this data reveals
growth of E. densa typically occurring between 1 and 3 meters depth, but
concentrated at approximately the 2 m depth, which is consistent with
previous long-term survey results (Wertz, 1996). The 1996 average
biomass measures for this species appeared to be greater in the southerm
half of the lake, as well as somewhat higher along the western portion of
the lake. Again, increased relative growth of Egeria in the southern lake
section agrees with results of the previous investigation.

TABLE G-3
Long Lake Major Macrophyte Species Mean Blomass Summary
Aquatic Plant Survey performed August 26-28, 1886.
Dry weight biomass presented in g/sq m.

Phyaical "~ Number Number

Measurement Feature Egeria densa Sample Sta C. demersum Sample Sta

Depth Contour (m}

0-1m 37 g/sqm 1 54 g/sq m 1
1-2 m 192 g/fsg m 17 i6 g/sq m 13
2-3m 89 g/sq m 5 174 g/sq m* 4
34 m 10 g/sq m 3 d3glsgm 1
Longitudinal Orientation
Northern Half 137 g/sq m i3 70 g/sq m* 11
Southem Halif 180 g/sq m 11 24 g/sqm 8
Latitudinal Orientation
Waestemn Side 190 g/sq m 9 17g/sqm 8
Midiake 82 gfsq m 5 169 g/sq m"* 4
Eastarn Side 164 g/sq m 10 22 g/sq m 7

Note: * average reflects sample biomass high of 639 g/sq m at transect T-2

Examination of similar positional 1996 biomass data for Ceratophyllum
reveals range of growth between 0.5 and 4 m depth, but concentrated
growth at 2 and 3 meter interval in Long Lake. It is important to note the
occurrence of a single high biomass sample measure of 639 g/ m? taken at.
the 2.3 m depth along Transect 2 which skews the average upwards
substantially. Given the species’ rootless nature and ease of being pushed
around the lake by wind, water or boating activities, this particular
sample may have represented an artificially concentrated plug of floating
plants, Treating this data point as an outlier and removing it from the
overall 1996 data set reduces the 1996 lakewide average for this species
from 50.6 g/m2 to 18 g/m?. The adjusted 1996 mean biomass for
Ceratophyllum is still considerably higher than previous long-term study
data for this species, which showed sustained low biomass levels (<6
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g/m2) over the 19 year span, except for peaks of 18 and 17.5 g/m? in
1984 and 1985, respectively, that are comparable to the 1996 condition.
Total biomass and the biomass measures of the principal species of
concern, Egeria densa, obtained during the late August, 1996 survey of
Long Lake can be examined relative to quantitative data collected over a
19 year span by University of Washington researchers (summarized in
Wertz, 1996). The 24 surveys performed by the University used several
different sampling methodologies within this time frame (explained in
Wertz, 1996), but were generally comparable in timing of sampling, area
of individual sample (0.255 m?), and total number of samples collected.
The 1996 survey, while using a different quantitative sampling apparatus,
closelg approximated seasonal sampling time, individual quadrat area
(0.3 m2), and relative number of samples of the previous surveys.

Average lakewide biomass for E. densa from the present study was
computed to be 151 g/m2. This is nearly twice the lakewide average of
70 g/m? computed from previous studies during the period from 1986 to
1994 (Wertz, 1996). In fact, the last of these surveys performed in 1994
showed whole lake average biomass for E. densa of only 29 g/m?,
University researchers have noted that since an unexplained crash in the
Egeria population in Long Lake in 1985, this species has been
demonstrating a long-term pattern of decline in this lake. The 1996
survey data result appears to be contrary to this long-term trend.
Reasons for this apparent difference are difficult to determine because of
inherent between year variability in macrophyte growth due to climatic
and other localized environmental variations. It is possible that
conditions were more conducive for growth during 1996 than past years.

The entire nearshore area of the lake between depths of 0.5 m and 3.2 m
(3 to 10.5 ft) is a high priority problem zone due to the presence of the
noxious weed, Brazilian elodea (Egeria densa). The E. densa beds in
Long Lake are particularly well-established, having persisted for several
decades. Dense, plant beds growing near the surface make shoreline
access as well as swimming or other contact recreational use difficult and
dangerous. These Brazilian elodea areas justify use of special, aggressive
control action to remove nuisance populations, if possible. Also of note
is the recent invasion of Long Lake by the noxious weed, Eurasian
watermilfoil (Myriophyllum spicatum). Currently growth of this species
appears to be concentrated in the southern half of the lake, where plant
beds are still relatively small and scattered within the dominant Egeria
beds. Furthermore, the territories of Egeria and Myriophyllum do overlap
within this southern section of the lake. Additionally, surfacing mats of
waterlilies (Nuphar and Nymphaea spp.) present localized problem areas,
particularly in the shallow (< 2 m depth) south end where water-skiing
and slalom activities take place and where access to individual docks is
hampered. The conspicuous presence of noxious emergent, purple
loosestrife (Lythrum salicaria), around much of the Long Lake shoreline
also constitutes a high priority problem plant zone.

Long Lake and its watershed support an important salmon fishery and
warm-water (spiny-ray) fishery, as well as waterfowl and other wildlife.
Native beds of pondweed and waterlilies do form an important source
of food and refuge in the lake for these and other small aquatic life, and
should be maintained at sufficient support levels.
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INTEGRATED AQUATIC VEGETATION MANAGEMENT PLAN

Control Alternative Evaluation

Step H

Potential Treatment
Options Listed

A variety of methods (chemical, mechanical, biological, physical) are
currently available for treatment of nuisance aquatic plant populations in
order to protect beneficial uses of a waterbody. Of note is that
management methods run the range of very intensive removal of target
species to less intensive, short-term control strategies (described as
maintenance or cosmetic). Also, control tactics for maximum
effectiveness against a target plant species depend on the species'
particular morphology and structure, physiology., dirowth requirements,
and growth habit. In other words, control methods that might be quite
successful against one species may not be effective for another type of
plant. With these in mind, this section reviews individual treatment
methodologies currently available for aquatic plant control in the State of
Washington. Each of the treatment options will be examined in terms of
suitability for controlling nuisance plants in Long Lake, especially the
non-native, rooted submersed Brazilian elodea (Egeria densa), Eurasian
watermilfoil (Myriophyllum spicatum), and shoreline emergent purple
loosestrife (Lythrum salicaria). Because the primary nuisance plants in
Long Lake are State Class B Noxious species, the review will focus on the
most aggressive control methods aimed at killing or removing the entire
plant, including root systems of these serious pests. However, possible
use of less intensive control methods (cosmetic control) will also be
examined, where appropriate.

Potential options presented for review are the large-scale treatments:
aquatic herbicide application (e.g. fluridone, endothall, glyphosate),
hydraulic dredging, mechanical dredging coupled with drawdown, sterile
grass carp introduction, and mechanical harvesting, Also considered are
methods appropriate for smaller areas: hand-removal, bottom barrier
application, and diver-assisted suction dredging. These techniques do
vary with respect to effectiveness against rooted plants, like Brazilian
elodea, Eurasian watermilfoil and purple loosestrife, as well as rooted
floating-leaved waterlilies. Hydraulic suction (barge) dredging, hand
removal, bottom barrier and systemic chemical applications such as
SONAR® (fluridone) and RODEO® (glysophate) are intensive methods
aimed at killing or removing all of these plants, including roots, and are
considered aggressive methods with the potential of achieving long-term
reductions. Use of herbivorous grass carp, offering potential long-term
control of submersed Brazilian elodea, is also treated in the review as a
result of recent availability of this method in Washington State and recent
introduction to local waters (e.g. Silver Lake in Cowlitz County).
Depending on target species, scale of problem, stocking rate and other
site-specifics, effective use of sterile grass carp can range anywhere from
eradication of species to maintenance control. Mechanical harvesting and
contact herbicides (e.g., Aquathol) are useful for short-term removal of
large areas of surfacing plants, and are included in the discussion as less
intensive forms of maintenance control. Other types of control methods,
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Hydraulic
Dredging

such as water column dyes, mechanical rotovation (bottom tillage), and
lake-level drawdown by itself are not considered appropriate for current
use in Long Lake for reasons of site and species specific constraints, and
are therefore, not discussed. Drawdown by itself is ineffective in western
Washington lowland lakes for long-term control of invasive, non-native
plants, and may be useful only when used in conjunction with
appropriate dredging methodologies.

Each treatment alternative will be reviewed in terms of principal mode of
action, effectiveness of treatment, human and environmental effects
(safety, water quality, non-target organisms/plants), costs, and other
special political/ administrative concerns. A summary of comparative
data on these treatment alternatives (including others not currently
considered appropriate for use in Long Lake} are presented in Table H-1.
Potential mitigation measures will be presented along with estimates of
mitigation costs, where possible.

Mechanical Control Methods

Principle This is an intensive technique that involves removal of littoral
sediments and associated rooted aquatic plants using hydraulic dredging
equipment. Lake sediment removal is most often performed by means of
a cutter-head hydraulic pipeline dredge (Cooke et. al., 1993). In terms of
operation, plants/sediment loosened by the cutter head travels to the
pickup head. The slurry is then suctioned up and carried back to the
dredge barge through hoses. The sediment slurry is then piped off-site for
disposal.

Control Effectiveness And Duration Large-scale sediment removal
techniques can often provide multiple benefits to an aquatic system
(Cooke et. al., 1993). Depending on the waterbody, possible
enhancements include not only rooted macrophyte control, but also
increased depth of waterbody, and removal of nutrients or toxic
substances. Efficiency of removal is dependent on equipment, sediment
type and condition, with conventional dredges performing well on harder
sediment. However, various types of portable hydraulic dredges are
available in the U.S. that are more effective for small lakes with softer,
flocculent substrate. Longevity of control is dependent on a number of
factors including sedimentation rate (the lower the better), watershed-to-
surface-area ratios {nominally 10:1), and hydraulic residence time (the
longer the better).

Advantages Dredging removes entire plants, including root systems, so
regrowth is minimized. Plant pieces are collected and retained, and
fragmentation spread is minimized (very important for control of
Brazilian elodea and Eurasian watermilfoil that spread by fragments). It
can be used to cover areas larger than practicable for diver-operated
dredging or diver hand removal, or where herbicides cannot be used.
Human health and safety concerns are negligible where operations are
conducted prudently.
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Drawbacks Hydraulic dredging is very expensive and highly disruptive to
the local environment. A major problem often involves finding suitable
offsite disposal areas and transporting dredged materials fo these sites.
As result, more specialized equipment and materials are required and the
process is much more costly. Short-term environmental effects include
resuspension of sediments and localized turbidity increases in the area of
treatment. Release of nutrients and other contaminants from enriched
sediments can also be a problem. In addition, some non-target aquatic
organisms and vegetation may be inadvertently removed during the
process. However, if only a portion of the lake bed is dredged, impacts
on benthic aquatic life should be short-lived (Cooke et. al.,, 1993).

Costs Dredging costs can be very variable, depending on density and
volume of sediment removed, equipment condition, transport
requirements of dredged material, and eventual use of dredged material
(Cooke et. al,, 1993). Hydraulic dredging costs typically range from a
minimum of $3/m3 to $14/m?3 (not including disposal costs), although
figures as high as $20 to $50/m3 have been reported for special cases.

Permits In the State of Washington, use of suction dredging does require
hydraulic approval from Washington Department of Fish and Wildlife.
Its use also requires a temporary modification of water quality standards
from Ecology for increased turbidity. A shoreline management permit
may be needed. In addition, it will be necessary to obtain a letter of
approval from Washington Department of Natural Resources.

This alternative is included in the review of possible controls because of
the great extent of nutrient-enriched lake sediments and associated
rooted aquatic vegetation and prior use of dredging in Long Lake.
Regarding the latter, a small-scale (5% lake area) suction dredging project
was previously conducted in the extreme northermn end of the lake as part
of a multi-phase lake restoration program, but was not specifically
intended for long-term macrophyte control (Entranco, 1980). It's also
noteworthy up front that in the late 1970's, the cost of even this small
suction dredging program in Long Lake (which didn't include costs of
dredging a drawdown channel) was upwards of $0.5 Million (Entranco,
1980).

The idea behind dredging for nutrient control is removal of an
appropriate layer of enriched substrate. But to be effective for
macrophyte control, depth of sediment dredged must be sufficient to
deepen at least below photic zone (approx. 16 ft.). When used for large-
scale applications, this alternative is likely to produce highly effective,
immediate and long-term control, but is very costly and can result in
extensive and immediate environmental impacts. Since Long Lake
substrate is deep and flocculent, a large-scale dredging project removing,
for example, only 1 meter (3 feet) of sediment over just 130 acres (40% of
lake area) at an estimated (mid-range) cost of $10.00/cubic yard, could
total upwards of $5 Million. While dredging 130 acres would remove a
tremendous quantity of macrophyte beds and substrate, it would still
leave a substantial area of vizble Brazilian elodea in the lake, and not
provide by itself a long-term solution to this problem weed. A much

greater area and depth of lake bottom would need to be dredged to meet
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Mechanical
Dredging

Applicability to
Long Lake

Diver-Operated
Suction Dredging

this goal, with increased financial, logistical and environmental concems.
While this alternative could be a highly effective large-area solution, the
cost of treating an area greater than 30 acres (only 10% of lake area)
would be prohibitive. If the required dredged depth is very great, there is ;
a real risk of puncturing the protective seal of the lake with a catastrophic
drainage of lake water. A more practical, although still pricey altemnative

might be to use dredging for more localized application, dredging out

most seriously affected or high quality areas (50 acres minimum) such as

in the southern end of the lake where Brazilian elodea and Eurasian
watermilfoil is most problematic.

Principle Principal of physically excavating sediments similar to
hydraulic suction (barge-mounted) dredging describe above, but differs in
use of land-based mechanized equipment (e.g., drag-line dredges). This
type of dredging could be used in conjunction with lake-level drawdown
operation, under optimal environmental, operational and jurisdictional
conditions.

Advantages, Drawbacks, Costs, Permits Similar to hydraulic dredging.

This alternative has potential for aquatic plant control only if combined
with a feasible lake level drawdown. It is included in the review of
possible controls because of past use in Long Lake of a drawdown
operation that was part of a multiphase lake restoration project primarily
intended for water quality enhancement (Entranco, 1980). The historical
drawdown (which did not include large-scale mechanical dredging and
removal of littoral sediments and plant beds, but only localized debris
and muck removal) was found to have only limited, short-term
effectiveness against Egeria densa, with populations rebounding within a
year (Jacoby et. al., 1982). A severe drawdown would be required in
Long Lake to adequately expose Egeria and M. spicatum beds
(populations inhabit lake bottom up to 10.5 ft or 3.2 m depth) to allow
for fully effective and complete mechanical dredging. Environmental
impacts, financial requirements, and logistical and jurisdiction
coordination problems associated with such a intensive in-lake
management effort would most likely be excessive.

Principle Diver dredging has been used since the late 1970s in British
Columbia as an improvement to hand removal of sparse colonies of
Eurasian watermilfoil. More recently, this method has been successfully
utilized in several lakes in Washington State for small-scale removal of
non-native watermilfoil plants. The technique utilizes a small barge or
boat carrying portable dredges with suction heads that are operated by
Scuba® divers to remove individual plants (including roots) from the
sediment. Divers physically dislodge plants with sharp tools. The
plant/sediment slurry is then suctioned up and carried back to the barge
through hoses operated by the diver. On the barge, plant parts are sieved
out and retained for later off-site disposal. The water sediment slurry
can be discharged back to the water or piped off-site for upland
disposal.
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Control Effectiveness And Duration Diver dredging can be highly effective
under appropriate conditions. Efficiency of removal is dependent on
sediment condition, density of aquatic plants and underwater visibility.
Asitis ized i 1 i

i inimi the technique has great potential for
milfoil and Brazilian elodea control. Depending on local conditions,
milfoil removal efficiencies of 85-97% can be achieved by diver dredging.
This technique is currently being used for aggressive control of milfoil
populations in Silver Lake (City of Everett) with preliminary reports
indicating good removal results.

Advantages The method is species-selective and site-specific. Disruption
of sediments are minimized. Plant pieces are collected and retained, and
fragmentation spread is minimized (very important for control of
Brazilian elodea and milfoil). It can be used to cover areas larger than
practicable for hand digging or diver hand removal, or where herbicides
cannot be used. Diver-dredging can be conducted in tight places or
around obstacles that would preclude use of larger machinery.

Drawbacks Diver-dredging is labor-intensive and expensive. In dense
plant beds, the utility of this method may be much reduced and other
methods (e.g., bottom barrier) may be more appropriate. Returning
dredged residue directly to water may result in some fragment loss
through sieves. Where upland disposal of dredged slurry is used, more
specialized equipment and materials are required and the process is much
more costly. Short-term environmental effects can include localized
turbidity increases in the area of treatment. Release of nutrients and
other contaminants from erriched sediments can also be a problem. In
addition, some sediment and non-target vegetation may be inadvertently
removed during the process.

Costs Dredging costs can be very variable, depending on density of
plants, equipment condition and transport requirements of dredged
material. In addition, the use of contract divers for dredging work is
subject to stringent State regulations on certification, safety and hourly
wage payment, which can affect total project cost. Costs range from a
minimum of $1100/day to upwards of $2000/day (not including
physical dredged material transport).

Permits In the State of Washington, diver-operated dredging does require
a Section 404 permit from U.S. Army Corps of Engineers (COE).
Additionally, use of suction dredging requires hydraulic approval from
Washington State Department of Fish and Wildlife. Its use also requires
a temporary modification of water quality standards from Ecology for
increased turbidity. A shoreline management permit may be needed. In
addition, it may be necessary to obtain a letter of approval from

Washington Department of Natural Resources.

Diver-operated dredging may be useful inLong Lake to remove small,
isolated patches of Brazilian elodea or Eurasian watermilfoil, and treat
areas where herbicides could not be used, such as the colony located near
domestic water intakes. It's use in this lake is most appropriate for
small-scale, supportive work.
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Principle Mechanical harvesting is considered a short-term technique to

temporarily remove plants interfering with recreational or aesthetic
enjoyment of a water body. Harvesting involves cutting plants below the
water surface, with or without collection of cut fragments for offshore
disposal. To achieve maximum removal of plant material, harvesting is
usually performed during summer when submersed and floating-leated
plants have grown to the water's surface.

Conventional single-stage harvesters combine cutting, collecting, storing
and transporting cut vegetation into one piece of machinery. Cutting
machines are also available which perform only the cutting function.
Maximum cutting depths for harvesters and cutting machines range from
5 to 8.2 ft with a swath width of 6.5 to 12.1 ft. Cooke et al. (1993)
summarizes aquatic plant cutters and harvesters available in North

America.

Control Effectiveness and Duration Since harvesting involves physical
removal and disposal of vegetation from the water, the immediate
effectiveness in creating open water areas is quite apparent. The duration
of control is variable. Factors such as frequency and timing of harvest,
water depth, and depth of cut are suspected to influence duration of
control. Harvesting has not proven to be an effective means of sustaining
long-term reductions in growth of milfoil. Regrowth of milfoil to pre-
harvest levels typically occurs within 30 to 60 days (Perkins and Sytsma,
1987), depending on water depth and the depth of cut. Aquatic plant
researchers Johnson and Bagwell {(1978) and Schiller (1983) also suggest
probable short-term benefits provided by mechanical harvesting of
Brazilian elodea beds, but caution against possible spread of infestation
through stem fragmentation.

Advantages Harvesting is most appropriately used for large, open areas
with few surface obstructions. There is usually little interference with use
of water body during harvesting operations. Harvesting also has the
added benefit that removal of in-lake plant biomass also eliminates a
possible source of nutrients often released during fall dieback and decay.
This is of important consequence in those water bodies with extensive
plant beds and low nutrient inputs from outside sources. Furthermore,
harvesting can reduce sediment accumulation by removing organic matter
that normally decays and adds to the bottom sediments. Depending on
species content, harvested vegetation can be easily composted and used
as a soil amendment, Mechanical harvesting costs can be relatively low
compared to other physical/ mechanical techniques.

Drawbacks Since harvesting removes only the upper stem material,
regrowth from roots does occur, requiring annual retreatment. Cut plant
material requires collection and removal from the water. Harvesting
creates plant fragments. While pondweeds do not reproduce by
fragmentation, Brazilian elodea can rapidly disperse by stem breakage.
Thus, if plant control program objectives involve reduction of Brazilian
elodea spread in the system, harvesting would not be an appropriate
technique. Harvesting can be detrimental to non-target plants and
animals (e.g., fish, invertebrates), which are removed indiscriminately by
the process. Harvesting can lead to enhancement of growth of
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opportunistic plant species that invade treated areas. Capital costs for
machine purchase are high and equipment requires considerable
maintenance.

Costs Harvesting program costs depend on factors such as program
scale, composition and density of vegetation, equipment used, skill of
personnel, and site-specific constraints. Detailed costs are not uniformly
reported, so comparing project costs of one program with another can be
difficult. However, average costs of local harvesting operations range
from $200/acre to $700/acre. Most suitable as a maintenance operation,
costs for harvesting would carry over year after year.

Permits Mechanical cutting (including battery-operated equipment) does
require hydraulic approval from Washington Department of Fish and
Wildlife. Also check with your local government to determine if local
regulations apply to mechanical cutting operations.

Harvesting does result in production of plant stem fragments. Since
Brazilian elodea (E. densa) and Eurasian watermilfoil (M. spicatum) both
reproduce primarily by stem fragmentation, use of this mechanical option
as a major, large-scale control element of these species in Long Lake is

" not recommended. Additionally, harvesting is incompatible with a major

management objective of aggressive removal of Brazilian elodea
populations from Long Lake. However, harvesting could be used as part
of an integrated control program against E. densa involving use of other
large-scale treatments. For instance, harvesting could be employed to
remove dead plant material from the water column after sufficient
exposure time following systemic herbicide application (e.g., fluridone),
although this mop-up component would add substantially to program
costs. Or, mechanical harvesting could be employed to create watterH

skiing or slalom "lanes" in the extensive waterlily / Brazilian elodea/milfoil
beds in the south end of the lake.

Chemical Control Methods

Historically, use of aquatic herbicides was the principal method of
controlling nuisance aquatic weeds in Washington. However, in recent
years there has been a move away from such a dominant practice and
toward more selective herbicide use following thorough review of target
effectiveness, as well as other environmental, economic, political and
social implications (WDOE, 1992).

The State of Washington currently permits use of only three aquatic
herbicides to control aquatic weeds. They are the systemic herbicides
fluridone and glyphosate, and the contact herbicide endothall. Systemic
herbicides are absorbed by and translocated throughout the plant, capable
of killing the entire plant roots and shoots. In contrast, contact herbicides
kill the plant surface with which it comes in contact, leaving roots alive
and capable of regrowth. The systemic herbicides, Fluridone and
glyphosate, have the best potential for use in Long Lake, especially
against Brazilian elodea (E. densa) and purple loosestrife (Lythrum
iﬂicaﬁa). Systemic and contact herbicides are reviewed in more detail
ow. :
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Fluridone

Principle Fluridone, 1-methyl-3-phenyl-5-[3-triflucromethyl)phenyl}-
4(1H)-pyridinone, is a slow-acting, systemic type herbicide. Fluridone is
available as the EPA-registered herbicide SONAR® (SePRO) for use in
the management of aquatic plants in freshwater ponds, lakes, reservoirs,
and irrigation canals. It is formulated as a liquid (SONAR®4AS)
sprayed above or below surface, and in controlled release peliets
(SONAR® 5P, SONAR® SRP) spread on the water surface. Fluridone is
effectively absorbed and translocated by both plant roots and shoots
(Westerdahl and Getsinger, 1988)

Control Effectiveness And Duration Fluridone demonstrates good control
of submersed and emergent aquatic plants, especially where there is little
water movement. Its use is most applicable for lake-wide or isolated bay
treatments to control a variety of exotic and native species. Eurasian
watermilfoil (M. spicatum) is particularly susceptible to the effects of
fluridone. Fluridone demonstrates "good” control of Egeria densa, Elodea
canadensis, and some pondweed (Potamogeton spp.) (Westerdahl and
Getsingér, 1988). Typical fluridone injury symptoms include retarded
growth, "whitened" leaves and plant death. Effects of fluridone
Freatment become noticeable 7-10 days after application, with control of
target plants often requiring 60-90 days to become evident (W esterdahl
and Getsinger, 1988). Because of the delayed nature of toxicity, the
herbicide is best applied during the early growth phase of the target
plant, usually spring-early summer.

Advantages As a systemic herbicide, fluridone is capable of killing roots
and shoots of aquatic plants, thus producing a more long-lasting effect.
A variety of emergent and submersed aquatic plants are susceptible to
fluridone treatment. As a result of human health risk studies, it has been
determined that use of fluridone according to label instructions does not
pose any threat to human health (WDOE, 1992). Fluridone also has a
very ﬁ?w order of toxicity to zooplankton, benthic invertebrates, fish, and
wildlife.

Drawbacks Fluridone is a very slow-acting herbicide, and its effects can
sometimes take up to several months. Because of the long uptake time
needed for absorption and herbicidal activity, fluridone is not effective in
flowing water situations. Also, lakes with high flushing rates may reduce
effectiveness of the active ingredient and increase risks for downstream
impacts on non-target plants. Because of the potential for drift out of the
treatment zone, fluridone is not suitable for treating a defined area within
a large, open lake. The potential exists for release of nutrients to the
water column and consumption of dissolved oxygen from the decaying
plants. Non-target plants may be affected, as a variety of plants do
show degrees of susceptibility to fluridone treatment. Mitigation of lost
non-target vegetation may be necessary. As fluridone-treated water may
result in injury to irrigated vegetation, there are label recommendations
regarding irrigation delays following treatment.

Costs Treatment costs (materials and application) by private contractor -
for any of the formulations are $1000/acre or more, depending on scale
of treatment.
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Glyphosate

Permits The use of aquatic herbicides does require receiving a short-term
modification to State water quality standards from Washington State
Department of Ecology prior to treatment.

Of the small number of aquatic herbicide tools permitted for use in
Washington State, proper use of fluridone (at o timal rates and
exposure) offers the most practical, potentially effective means of
controlling large infestations of the tenacious weeds, Brazilian elodea and
Eurasian watermilfoil, both of which persist in Long Lake. Large-scale
applications of this herbicide have been made recently in Lake Limerick
(Mason County) with very good end-of-first-year growth season results
against Brazilian elodea (WATER, 1996). The potential for success is
increased with repeated, large-scale, intensive treatment, especially given
the success of such a control regimen used against the noxious invader,
Eurasian watermilfoil (e.g., Long Lake, Thurston County). Successive
year treatment against target Brazilian elodea is a strategy being
considered for possible implementation in Lake Limerick.

Principle Glyphosate (N-(phosphonomethyl)glycine) is a non-selective,
broad spectrum herbicide used primarily for control of emergent or
floating-leafed plants like purple loosestrife and waterlilies. Glyphosate
is a systemic herbicide that is applied to the foliage of actively growing
plants. The herbicide is rapidly absorbed by foliage and translocated
throughout plant tissues, affecting the entire plant, including roots.
Glyphosate is formulated as RODEO® (Monsanto) for aquatic
application.

Control Effectiveness And Duration Glyphosate is effective against many
emergent and floating-leafed plants, such as waterlilies (Nuphar and
Nymphaea spp.) and purple loosestrife (Lythrum salicaria). According to
the manufacturer, RODEO® is not effective on submersed plants or those
with most of the foliage below water. The herbicide binds tightly to soil
particles on contact and thus is unavailable for root uptake by plants.
As a result, proper application to emergent foliage is critical for herbicidal
action to occur. Symptoms of herbicidal activity may not be apparent for
up to 7 days, and include wilting and yellowing of plants, followed by
complete browning and death.

Advantages As a systemic herbicide, glyphosate is capable of killing the
entire plant, producing long-term control benefits. Glyphosate carries no
swimming, fishing, or irrigation label restrictions. Glyphosate dissipates
quickly from natural waters, with an average half-life of 2 weeks in an
aquatic system. The herbicide has a low toxicity to benthic invertebrates,
fish, birds and other mammals.

Drawbacks As a non-selective herbicide, glyphosate treatment can have
an affect on non-target plant species susceptible to its effects. While the
possibility of drift through aerial application exists, it is expected to be
negligible if application is made according to label instructions and permit
instructions. There are use restrictions where glyphosate is applied
within 1/2 mile of potable intakes in either flowing or standing waters.
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Endothall

Current label restrictions on use require that active potable water intakes
be shut off for 2 minimum of 48 hours after application or until the
laboratory measured glyphosate level in intake water is below 0.7 ppm.

Costs Treatment costs (materials and application) by private contractor
for any of the formulations average approximately $300/acre, depending
on scale of treatment.

Permits Use of aquatic herbicides requires receiving a short-term
modification to State water quality standards from Washington State
Department of Ecology prior to treatment.

Since glyphosate is most effective against certain emergent or floating-
leaved plants, it's use in Long Lake would be for small-scale, aggressive
control of problem plants like purple loosestrife, waterlilies or
watershield. In this way, it would be used more for local control by itself
or in support of different large-scale treatment element(s) targeting other
submersed nuisance plants for instance.

Principle Endothall is a contact-type herbicide that is not readily
translocated in plant tissues. Endothall formulations (active ingredient
endothall acid, 7-oxabicyclo[2,2,1]heptane-2,3-dicarboxylic acid) are
currently registered for aquatic use in Washm%ton in either inorganic or
amine salts. Aqueous or granular forms of the dipotassium salt of
endothall, Aquathol (Elf Atochem), is permitted in State waters with
stringent use restrictions on water contact, irrigation and domestic
purposes over and above label restrictions. Due to its toxicity, the liquid
amine form of endothall, Hydrothol-191, is not permitted for use in fish-
bearing waters in the State of Washington.

Control Effectiveness And Duration As a contact herbicide, endothall

kills only plant tissues it contacts, usually the upper stem portions. Thus,

the entire plant is not killed. It is therefore used primarily for short-term
control of aquatic plants. Duration of control is a function of contact
efficiency and regrowth from unaffected root masses. Effective
reductions in plant biomass can range from a few weeks to several
months. In some circumstances, season-long control can be achieved.
Carryover effectiveness of endothall treatments into the following growth
season is not typical.

Advantages Contact herbicides like endothall generally act faster than
translocating herbicides such as fluridone; evidence of tissue death is
often apparent in 1-2 weeks, There is usually little or no drift impact
from proper application of this product. Overall costs of treatment are
less than fluridone applications over the same area.

Drawbacks Because the entire plant is not killed, endothall causes
temporary reductions in aquatic plant growth. As a variety of aquatic
plants are susceptible to endothall, non-target plant impacts are possible.
Although the recently amended label for Aquathol K has no swimming
restriction (pending State approvals), Washington State requires an 8 day
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Triploid (Sterile)
Grass Carp

swimming restriction following treatment. There are also label restrictions
on fish consumption and non-food crop irrigation.

Costs As with fluridone applications, endothall treatments vary with
total area and dosage rate. Average costs for a small to moderate area
application can run about $500-700/acre.

Permits Use of aquatic herbicides requires receiving a short-term
modification to State water quality standards from the Dept. of Ecology
prior to treatment.

Since endothall kills only plant tissues it contacts, usually the upper stem
portions, its use is most appropriate for short-term control of aquatic
plants. Thus, endothall treatment is incompatible with a major
management objective of aggressive removal of Brazilian elodea (E. densa)
populations from Long Lake. However, it could be used as a first-strike
method in an integrated control program against Egerig that relies on
other intensive large-scale treatments for long-term control.

Biological Control Methods

Interest in using biocontrol agents for nuisance aquatic plant owth has
been stimulated by a desire to find more "natural” means o long-term
control as well as reduce use of expensive equipment or chemicals. The
possibility of integrating biological controls with traditional physical,
mechanical, or chemical methods is an appealing concept. While
development and use of effective biocontrol agents for aquatic plant
management is still in its childhood, potentially useful candidates have
been identified such as plant-eating fish or insects, pathogenic organisms,
and competitive plants. Except for exotic species infestation like
Brazilian elodea, a realistic objective of biocontrol of aquatic vegetation is
not the eradication, but the reduction of target plant species to lower,
more acceptable levels (Cooke et. al.,, 1993). More importantly, control of
nuisance plants using biological agents will be a gradual process, although
the effects should be long-lasting.

In the State of Washington, the only biological method currently available
for aquatic plant control is the introduction of triploid (sterile) grass carp.

Principle Grass carp or white amur (Ctenopharyngodon idella Val.)
are exotic, plant-consuming fish native to large rivers of China and
Siberia. Known for their high growth rates and wide range of plant food
preference, these fish can control certain nuisance aquatic plants under
the right dircumstances. In theory, grass carp are most appropriately
used for lake-wide, low-intensity, long-term control of submersed plants.
However, achieving and sustaining a set plant density may be difficult.
Stocking rates are dependent on climate, water temperature, type and
extent of plant species and other site-specific constraints. Grass carp
require a permit from the Washington Department of Fish and Wildlife
(WDFW). To avoid problems encountered in other areas of the country,
Washington State regulations adopted in 1990 require:
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1. Only sterile (triploid) fish can be planted;

2. Outlets and possibly inlets must be screened to prevent fish from
getting into other water bodies;

3. Stocking will be defined by WDFW based on the current planting
model. This is to insure that sufficient vegetation is retained for fishery
and other habitat needs. '

State fisheries personnel with WDFW should be contacted for more
information on specific use and stocking of grass carp in State waters.

Control Effectiveness And Duration Effectiveness of grass carp in
controlling aquatic weeds depends on feeding preferences and
metabolism; rates do appear to be temperature-dependent (WDOE,
1992; Cooke et. al., 1993). Triploid grass carp exhibit distinct food
preferences which apparently vary from region to region in the U.S.
Recent research reveals that feeding preference and rates can also be
dependent on fish age, water chemistry and plant composition (Pauley et. :
al,, 1994). Laboratory and field studies in Washington State have shown i
that some plant species appear to be highly preferred, such as the thin-
leaved pondweeds (Potamogeton crispus, P. pectinatus and P. zosteriformiis);
others were variably preferred as coontail (Ceratophyllum demersum), and
some plants not preferred such as waterlily (Nuphar) and watershield
(Brasenia schreberi). Grass carp appear to graze Brazilian elodea (Egeria
densa) fairly effectively (Miller and Decell, 1984; Pine and Anderson,
1991). However, researchers in Washington State report in lab tests that
Egeria densa was highly preferred by large fish, but nearly unpalatable to
fingerlings (Pauley et. al.,, 1994). Preliminary results of grass carp grazing
impacts in Silver Lake (Cowlitz County) suggest drastic impacts have
occurred within two years on Brazilian elodea, Eurasian watermilfoil, as
well as other species of pondweed, coontail, bladderwort and
watershield (H Gibbons, KCM, unpubl. data, 1997). Grass carp control
effectiveness and duration are site-specific. In general, management
studies in Washington waters indicate that substantial removal of
vegetation by sterile grass carp may not become apparent until 3-5 years
after introduction.

Advantages Depending on the problem plant species and other site
constraints, proper use of grass carp can achieve long-term reductions in
nuisance growth of vegetation, although perhaps not immediately. In
some cases, introduction of grass carp may result in improved water
quality conditions, where water quality deterjoration is associated with
dense’ aquatic plant growth (Thomas et. al,, 1990). Compared to other
long-term aquatic plant control techniques (e.g., systemic aquatic
herbicides, bottom barriers), costs for grass carp implantation are
relatively low.

Drawbacks Since sterile grass carp exhibit distinct food preferences, they
do not graze all plants equally well, limiting their applicability. The fish
may avoid areas of the water body experiencing heavy recreational use,
resulting in less plant removal. Plant reductions may not become evident
for several years. Overstocking of grass carp could result in eradication
of beneficial plants and have serious impacts on the overall ecology of the
water body. Full ecological impacts of grass carp introductions in
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Hand-Digging

Northwest waters are still being determined. An escape barrier on the
outlet (if present) is currently required to prevent movement of fish out of
the system and avoid impacts on downstream non-target vegetation.
Fish loss due to predation, especially by ospreys and otters is possible.

Costs Based on the few large-scale grass carp implantations made in the
State of Washington since 1990, costs can range from approximately
$50/acre to $2000/acre, at stocking rates ranging from 5 fish/acre to 200
fish/acre and average cost of $10/fish (range $7.50/fish to $15.00/fish).

Permits Washington Department of Fish and Wwildlife (WDFW) requires
a game fish planting permit prior to grass carp introduction to a water
body. A State environmental policy checklist (SEPA) is required,
describing the site to be stocked and potential impacts. In addition, if
outlet screening is necessary, hydraulic approval is required from the
WDFW. Department of Natural Resources National Heritage Program
must be contacted for assessment of threatened or endangered plant
species. Also necessary is production of a list of property owners with
Jots adjacent to the targeted waterbody and their consensus to the

proposed grass carp planting.

Since Brazilian elodea is the primary problem species in Long Lake and
appears to be a preferred food item of grass carp (larger fish), the use of
grass carp in Long Lake does have potential for large-scale application.
However, current constraints involve a WDFW requirement for screening
modification of the outlet structure as well as inlet screening, particularly
on Salmonberry Creek, to prevent grass carp escape but allow
anadromous (salmonid) passage. This design/structural requirement
could add significant costs to the total project. More importantly, serious
agency and tribal concerns regarding this lake's importance as a salmonid
resource could ultimately affect permitting approval for grass carp. For
these reasons, a management scenario for Long Lake utilizing sterile grass

as a major biocontrol for noxious weed species is not considered
feasible at this time.

Physical Control Methods

Principle Hand-digging and removal of rooted, submersed plants is an

‘intensive treatment option. This method involves digging out the entire

plant (stem and roots) with a spade or long knife and disposing residue
on shore. In shallow waters less than 3 fee*, no specialized gear is
required. In deeper waters, hand removal can best be accomplished by
divers using Scuba® or snorkeling equipment and carrying collection bags
for disposal of plants. The technique is most appropriately applied to
small areas (e.g., area < 5000 sq ft).

Control Effectiveness And Duration Efficacy of plant removal depends
on sediment type, visibility, and thoroughness in removing the entire
plant, particularly the roots. A high degree of control over more than one
season is possible where complete removal has been achieved.
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' Hand-Cutting

Advantages The technique results in immediate clearing of the water
column of nuisance plants. The technique is very selective in that
individual plants are removed. It is most useful in sensitive areas where
disruption must be kept to a minimum. Because the technique is highly
labor-intensive, it is most suitable for small-area, low plant density.
treatments. In these cases, the technique is very useful for aggressive
control of sparse or small pockets of rooted Eurasian watermulfoil or
Brazilian elodea or shoreline purple loosestrife. This method can also be
useful for clearing rooted pondweeds or very small patches of watershield

" from areas around docks and beaches.

Drawbacks The technique is time-consuming and costly, espedially where
contract divers may be used. Diver visibility may become obscured by
turbidity generated by swimming and digging activities. Also, it may be
difficult for the laborer to see and dig out all plant roots. Environmental
impacts are limited to mostly short-term and localized turbidity increases
in the overlying water and some bottom disruption.

Costs Costs will vary depending on whether contract divers or laborers
are used, or if removal activities are the result of volunteer efforts. In the
case of contract divers and dive tenders, expenses can run upward of
$1000 to $2400/day with area covered dependent on density of plants.

Permits Hydraulic permit approval (HPA) from WDFW is currently
required for hand-digging aquatic plants (managed under the pamphilet)..
It is also important to check with local jurisdiction for regulations before
beginning any control activities.

Hand digging of plant stems and roots could be used for small-scale,
intensive removal of nuisance rooted plants (Purple loosestrife, Brazilian
elodea, and pondweeds) around private dock areas and short shoreline
segments. If root systems are completely removed, this technique
provides a more long-term means of control (as compared to hand-cutting
described below).

Principle This technique is also a manual method, but differs from hand-
digging in that plants are cut below the water surface (roots generally not
removed). Because roots are not removed, thisis a less intensive removal
technique. Implements used include scythes, rakes, or other specialized
devices that can be pulled through the weed beds by boat or several
people. Mechanized weed cutters are also available that can be operated
from the surface for small-scale control.

Control Effectiveness and Duration Root systems and lower stems are
often left intact. As a result, effectiveness is usually short-term as
regrowth is possible from the uncut root masses. Duration of control is
limited to the time it takes the plant to grow to the surface.

Advantages The technique results in immediate removal of nuisance
submerged plant growth. Costs are minimal.
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Bottom Barrier
Application
(Sediment Covers)

Drawbacks Like hand-pulling, the technique is time-consuming. Visibility
may become obscured by turbidity generated by cutting activities. Also,
since the entire plant is usually not removed, this technique does not
result in long-term reductions in growth. Duration of control of rooted
plants like Brazilian elodea would be minimal. Environmental impacts
are limited to mostly short-term and localized turbidity increases in the
overlying water and some bottom disruption. Cut plants must be
removed from the water.

Costs Where volunteer efforts are employed, costs are mostly limited to
purchase of a cutting implement. This can vary from under $100 for the
Aqua Weed Cutter (Sunrise Corp.) to over $1000 for the mechanized
Swordfish (Redwing Products).

Permits Hydraulic permit approval (HPA) from WDFW is currently
required for hand-cutting or raking of aquatic plants (managed under the
pamphlet). Mechanical cutting (including battery-operated equipment)
aslo requires hydraulic approval by WDFW. It will be important to check
with the local jurisdiction for regulations before beginning any activities.

Hand cutting of plant stems would be most appropriate for small-scale, |
short-term control of nuisance rooted plants around private dock areas|
and short shoreline segments. :

Principle Barrier material is applied over the lake bottom to prevent
plants from growing, leaving the water clear of rooted plants. Bottom
covering materials such as sand-gravel, polyethylene, polypropylene,
synthetic rubber, burlap, fiberglass screens, woven polyester, and nylon
film have all been used with varying degrees of success. Applications can
be made up to any depth, with divers often utilized for deeper water
treatments. Usually bottom conditions (presence of rocks or debris} do
not impede most barrier applications, although pre-treatment clearing of
the site is often useful.

Control Effectiveness and Duration Bottom barriers can provide
immediate removal of nuisance plant conditions upon placement.
Duration of control is dependent on a variety of factors, including type of
material used, application techniques, and sediment ‘composition.
Elimination of nuisance plant conditions for at least the season of
application has been demonstrated by synthetic materials like
Aquascreen and Texel. Where short-term control is desired for the least
expense, burlap has been found to provide up to 2-3 years of relief from
problematic growth before eventually decomposing (Truelson, 1985;
1989). After satisfactory control has been achieved (usually several
months), some barrier materials can be relocated to other areas to
increase benefits.

Advantages Bottom barriers can usually be easily applied to small,
confined areas such as around docks, moorages or beaches. They are
hidden from view and do not interfere with shoreline use. Bottom
barriers do not result in significant production of plant fragments (critical
for Brazilian elodea and Eurasian watermilfoil treatment). Bottom
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Applicability to
Long Lake

barriers are most appropriately used for localized, small-scale control
where exclusion of all Elants is desirable; where other control technologies
cannot be used; and where intensive control is required regardless of cost.

Drawbacks Depending on the material, major drawbacks to the
application of benthic barriers include some or all of the following: high
materials cost, labor-intensive installation, limited material durability,
possible suspension due to water movements or gas accumulation
beneath covers, or regrowth of plants from above or below the material.
Periodic maintenance of bottom barrier materials is required to remove
accumulations of silt and any rooting fragments. In some situations,
removal and relocation of barriers may not be possible (e.g., natural fiber
burlap does decompose over time). Sediment covers can also produce
localized depression in populations of bottom-dwelling organisms like
aquatic insects.

Costs Costs vary from approximately $0.30/sq. ft (Texel) to $0.35/sq.
ft (Aquascreen) for materials with an additional $0.25-0.50/sq. ft for
installation. Locally, prices for rolled burlap material (available in fabric
stores, outlets) average from $0.10 to $0.20/sq. ft for materials only.

Permits Bottom barrier applications require hydraulic approval from
Washington Department of Fish and Wildlife. In addition, barriers
costing more than $2500 may need a shoreline permit under certain
jurisdictions, so local Shoreline Master Plan should be checked for
compliance. It is important to contact the local Kitsap County Planning
Department for more information regarding bottom barrier use.

Because most of the better screening materials are somewhat costly and
proper applications can be labor-intensive, they are better suited for spot
treatments. Thus, potential use in Long Lake would be limited to small
areas where no rooted weed growth can be tolerated, such as swim
beaches or around docks or boat launch ramps.
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LONG LAKE

INTEGRATED AQUATIC VEGETATION MANAGEMENT PLAN

Long Lake Aquatic Plant Control Intensity Zones

Step |

Extent of Aquatic
Plant Problem in
Long Lake

Expectations
Regarding Exotic
Weed Species
Removal in Long
Lake

A critical part of IAVMP development is determining important plant
zones in Long Lake and what degree of control should be applied to each
of those zones. To reiterate, the goal of aquatic plant management is not
to remove all vegetation from a waterbody, but to selectively eliminate
harmful or noxious plant populations while adequately preserving
native stands. As a result, macrophyte control decisions can range from
leaving select high quality plant beds intact (no control action)} to
implementing aggressive removal measures against noxious or nuisance
plant stands (high level of control), being careful to minimize impacts to
beneficial native species. Development of a Control Intensity Map
provides a useful aid for choosing appropriate treatment options for each
area of the lake (See Step ]).

Four types of weed species have been identified as targets for possible

control in Long Lake: rooted, submersed Brazilian elodea, Eurasian

watermilfoil, and emergent purple loosestrife, and floating-leaved
waterlilies. The first three are classified by the State of Washington as a
Class B Noxious Weeds. Washington State objectives concerning noxious
weed species gives high treatment priority to prevention, control and
eradication (if feasible) of these invaders from state waters (WDOE,
1992). In order to achieve this end in a specific waterbody, more
intensive, aggressive measures may be justified with the necessary
precautions. Rooted species of waterlily (primarily Nuphar but also
including non-native Nymphaea odorata) also occur in localized dense
beds around the Long Lake littoral. Because of human safety and
navigational problems associated with dense growth of these weeds
around the shoreline, aggressive control measures are also appropriate for
use against these floating-leaved macrophytes. '

With a goal of aggressive lakewide removal of target Brazilian elodea
populations in Long Lake, large-scale action will be required, using
intensive techniques that kill or remove the entire Brazilian elodea plant,
including roots and upper stems. To be sure, elimination of Brazilian
elodea from a waterbody is an uncertain process, and is very dependent
on age and extent of infestation and management “tools" available and
permitted for use. Certainly, the chances for successful removal of this
weed from a lake are greater and costs are less when the infestation is in
a beginning, pioneering stage than when the plant becomes well
established throughout a waterbody as it has in Long Lake. Given the
present extent of Brazilian elodea growth throughout most of 339 acre
Long Lake, complete removal of this plant may be a difficult task to
achieve at best and will require a continuous, intensive, long-term effort to
approach this goal.

i1 WATER Environmental Services, Inc..



Long Lake IAVMP

Highest Intensity
Control

Moderate to High
intensity

No Control

A goal of complete elimination of Eurasian watermilfoil (Myriophyllum
spicatum) from Long Lake also requires intensive techniques that kill or
remove the entire milfoil plant, including roots and upper stems.
However, the milfoil infestation in Long Lake is substantially less
extensive at this point in time than that exhibited by Brazilian elodea.
The aquatic plant survey conducted as part of this project revealed
widely scattered, low density (late stage pioneering) growth to be
presently restricted to the southem end of the lake. As such, treatment
scale should be much reduced, with a greater chance of completely
eliminating populations of this noxious weed from the lake with a
diligent, sustained effort.

Purple loosestrife (Lythrum salicaria) stands are presently scattered
around the entire Long Lake shoreline, varying from a single plant to
small beds. Intensive long-term control to eventually eliminate these
populations from the lake is also possible.

Figure I-1 is a Control Intensity Map for Long Lake that clearly shows
three different macrophyte control intensity zones. The highest priority
zone is that area between the 0.5 and 3.2 m (1.6 to 105 ft) depth
contours inhabited by the noxious, exotic weed Brazilian elodea and
Eurasian watermilfoil (presently documented only in the southern half).
This "noxious weed" zone covers all of the lake littoral (upwards of 250
acres). Currently, Brazilian elodea beds in Long Lake occur in moderate
densities, but the growth habit is such that much of the plant biomass is
concentrated in the upper water column throughout most of the
summer/fall seasons. This situation creates a real physical obstacle to
movement through the lake by means of rowing or motoring. The presence
of this noxious weed in the lake justifies use of high inensity control
efforts to remove plant populations. A second high priority noxious
weed zone includes emergent stands of purple loosestrife and extends
around the immediate lake shoreline.

Stands of other rooted, floating-leaved nuisance species, particularly

waterlilies in the south end, also occupy the zone between shoreline and
the 2 m (6.5 ft) depth and overlap the Brazilian e.odea/milfoil zone.
These species occur in mixed beds that, depending on location in the lake,
necessitate moderate to high intensity control efforts. High levels of
control involving maximal removal of plants can be applied to those
areas where, for safety or navigation reasons, minimal or no surfacing
plants can be tolerated. Potential areas would include nearshore slalom
courses, ski lanes, and dock areas in the south end. Other areas of the
lake may be subjected to a lesser control effort, such as selective spot
treatment in embayments (e.g., bay south of Salmonberry Creek).

Aquatic plant management recognizes the importance of maintaining a
healthy, diverse plant community for human and wildlife utilization. As
a result, beneficial native plant stands or special habitat areas in a lake
are not targeted for any direct action, but are left untouched. In Long
Lake, one area has been identified as a no control zone. This zone is the
open water mid section of the lake, greater than 3.35 m (11 ft) in depth.
The zone is primarily inhabited by sparse, low-stature stands of
macroalgae (Nitella spp.). The large macro-algae compete with
microscopic planktonic algae for nutrients in the lake, as well as provide

|2 WATER Environmental Services, Inc.




Long Lake IAVMP

habitat for fish and aquatic organisms. The summer, 1996 survey also identified this zone as a

Past Record of State
Monitor | Plant

transitory site of drifting, suspended mats of rootless coontail
(Ceratophyllum demersum), which are apparently pushed by wind and
water currents to this deeper area. Coontail derives most of its nutrition
from the water column. Like the macro-algae, coontail thus competes
directly with phytoplankton for dissolved nutrients. Plant growth in this
deeper region of the lake is not currently and is not expected to be
problematic with implementation of a prudent macrophyte management

plan.

It is important to note that the Washington Natural Heritage Program
Database contains a record of floating water pennywort ( Hydrocotyle
ranunculoides) , a State Monitor 1 plant, occurring in Long Lake in the

south end (NW comer of Section 20) in 1994 (Appendix B), but was not
observed during the August 1996 survey performed as part of the IAVMP
project. It is recommended that during the proposed pre-treatment
aquatic plant survey, this potential "special habitat" section of the lake be
carefully inspected for occurrence of this species. If found, adjustments
in implementation action may need to be taken to protect identified
stands, or development of mitigation plan may be required to remove and
replant this species after control measures have been completed. A recent
spotting of water lobelia (Lobelia dortmanna) in Long Lake (Jenifer
Parsons, WDOE, 1997) would also necessitate similar verification of
location and adjustment in any future implementation action to protect

identified stands.

Diligent application of the various control intensity strategies within Long
Lake should ultimately result in selective removal of nuisance plant
populations, while retaining diverse and abundant native plant stands

throughout the lake.

/-3 WATER Environmental Services, Inc.
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LONG LAKE

INTEGRATED AQUATIC VEGETATION MANAGEMENT PLAN

Alternative Integrated Treatment Scenarios For Long Lake

Step J

Critical Management
Issues '

A Balancing Act

This section presents alternative in-lake treatment scenarios for
management of nuisance aquatic plant populations in Long Lake. As
noted in the previous section, four plant types are potential targets for
control in Long Lake: the three noxious, non-natives, Brazilian elodea,
Eurasian watermilfoil, purple loosestrife, and localized beds of yellow
and white (non-native) waterlilies in the south end. After careful
evaluation of critical control effectiveness, economic, environmental,
political, and site-specific factors, three management strategies have been
identified by the Long Lake Steering Comunittee as possible action
alternatives. A No Acfion scenario is also discussed. These strategies
differ in choice of management goals involving target species, scale of
control, and associated control intensity.

A major planning consideration discussed in the previous section was the
great extent of Brazilian elodea populations in Long Lake and feasibility
of eliminating the species from the lake. Also, rooted Brazilian elodea
and Burasian watermilfoil populations in the lake are not mutually
exclusive, but occur intermingled with other plants like waterlilies in the
shallows that could affect choice and operational logistics of some
control strategies. Furthermore, intensive, large-scale macrophyte control
efforts in Long Lake will produce substantial short-term losses in the
aquatic macrophyte community, ifting the competitive balance to the
macroalgae and phytoplanktonic plant community. This will most likely
trigger excessive blue-green algal growth, which is not unexpected given
regular historical occurrence of such blooms documented over many years
by University of Washington researchers. Additionally, in-lake dilution
and flow effects could become important issues due to the presence of
several perennial tributaries that discharge into the lake, as well as
continuous outflow through Curley Creek at the north end. Management
efforts must also provide for maintenance of the existing warmwater and
coldwater planted rainbow trout and anadromous fisheries in the lake.
Thus, a combination of control alternatives will be necessary,
differentially targeting Brazilian elodea and other problem plant areas
both in time and space, perhaps resulting in some overlap of problem
plant zones covered.

Atthis point itis important to note that benefits of any management

program cannot be gained without some short-term adverse impacts.
There is no ideal management alternative that is at the same time 100%
effective against target species, absolutely environmentally safe, and
cost-effective. The decision-making process regarding design of a spedific
aquatic plant management program necessitates weighing all factors and
achieving a balance between acceptable environmental disruption and
cost-effective treatment and a consensus among all affected parties on
course of action. In particular, none of the proposed options for Long
Lake is without some potential short-term damage to non-target aquatic

J-1 WATER Environmental Services, Inc.




Long Lake IAVMP

Options Narrowed

Proposed :
- Treatment Scenarios
for Long Lake

organisms and plants. However, timely and careful use of such intensive

control tactics should minimize impacts to non-target organisms in the
long-term.

As described earlier, truly effective Brazilian elodea, Eurasian
watermilfoil, and purple loosestrife control alternatives must either kill
the roots/shoots or physically remove the entire plant from the sediment.
This requirement narrowed down prospective treatment options for Long
Lake with these three noxious weeds as the prime targets, and other
rooted plants (localized waterlily control) secondarily targeted. Intensive
control methods that can be effectively used against Brazilian elodea and
other rooted problem plants in Washington State include hydraulic
dredging, application of systemic aquatic herbicides, or implantation
of sterile grass carp all for large-scale application, and hand removal,
diver dredging, and bottom barrier application for smaller areas.

Hydraulic dredging of sediments in Long Lake, while probably the most
effective option, would be extremely costly because of the large bottom
area currently occupied by Brazilian elodea. As a result, it is not
considered a feasible large-scale option at this time. A scenario involving
lakewide or partial lake planting of sterile grass carp to control noxious
Brazilian elodea populations was also investigated during this planning
study. However, Washington Department of Fish and Wildlife
requirements for inlet/outlet barriers, and agency concerns regarding Long

e's importance as a salmonid resource that could affect permitting
make this scenario unfeasible at this time. A No Action scenario was
considered as well by the Long Lake IAVMP committee, but was
ultimately rejected for not meeting beneficial lake use goals.

The following management scenarios differentially targeting Brazilian

elodea, Eurasian watermilfoil, and purple loosestrife (prime targets)/
other (secondary) problem plants are presented for Long Lake in
descendigg order of intensity of treatment and effectiveness against target
plants. Of note is that the most intensive actions may possibly have the
greatest initial impacts on the ecosystem and require the greatest initial
expense. Thus, the order in which the scenarios are presented does not
represent a preferred ranking. - All of the treatment scenarios consist of an
integrated aquatic plant management program extending over at least 5
years with review each year. The first two utilize a main, large-scale
treatment option, supported by other smaller scale options (to cover
nooks and crannies missed by large-scale treatment. The third scenario
employs small-scale methods only. Thus, the long-term, integrated
management program is composed of a reactive treatment component,
consisting of large-scale and/or small-scale methods, a proactive public
awareness/preventative component, a program monitoring/evaluation
element, implementation and funding plan, program administration
costs, and implementation of watershed best management practices. For
Long Lake, none of the recommended options is expected to have any
detrimental impacts on human health, if treatments are performed
properly. Table ]J-1 summarizes Proposed Management Options,
including Integrated Treatment Scenario components and projected costs

_ for a minimum 5-year program.

J-2 WATER Environmental Services, inc.




Long Lake JAVMP

Long-term Management Scenario E-1
The major management goal of this scenario is elimination of Brazilian
elodea (BE), Eurasian watermilfoil (EWM), and purple loosestrife (PL)
from the lake. Detailed program elements are presented below. :

In-take Treatments
»Whole lake aquatic plant survey and biomass sampling in Spring
(Year 1) sWhole-lake, sequential application of systemic herbicide fluridone
SONAR) for BE and EWM control
Spot treatments w/systemic herbicide Glyphosate (RODEO) for PL
control
* shoreline applications -
¢ treatment of islands in south end
o treat 100 ft buffer zone around islands for PL and incidental
waterlily control
(Year 2) *Secondary application of fluridone (SONAR) or equivalent herbicide in
south end (up to 50% lake area), if regrowth of target BE is
considerable (will also hit any residual EWM patches surviving
first SONAR treatment)
(Year 3) *Additional fluridone (SONAR) applications in 10 acre+ units (up to
25% lake area), if needed
(Year 2-5) *Spot treatments w/ Glyphosate (RODEO) for PL control, where needed
(shorelines, islands)
Minor treatments around shoreline using hand removal, bottom barrier
and/or mini suction dredge
«Minor treatments—harvesting lanes in ski/slalom courses at south end,
- if needed
(Year 4-5) ¢ Alum treatment or nutrient inactivation

Environmental permits and assessment, if necessary
Use restrictions or modifications

Mitigation of sensitive native plants downstream or in-lake, if needed
Public Outreach and Education Program

Noxious Weed Prevention Program

Program Monitoring and Effectiveness Evaluation

¢ aquatic plant surveys

. water quality monitoring

. regular meetings of Steering Committee
Watershed Management Program

Implementation and funding plan

Program administration costs

The major treatment component of this scenario consists of an intensive,
in-lake application of the systemic herbicide, SONAR, that is actively
absorbed by plant roots and shoots. In year 1, an initial survey of the
lake littoral is conducted sometime in late spring (e.g., May-June) to map
Brazilian elodea and Eurasian watermilfoil distribution, determine extent
of coverage and biomass in lake. Upon completion of the survey, control
elements can be initiated, ideally early in the growth season (June to mid-
July). In this scenario a large-scale application of SONAR (fluridone) is
made along the entire shoreline of Long Lake during the late-spring/early
summer season following the survey to confirm extent of Brazilian elodea

J3 WATER Environmenta: 3ervices, Inc.




Long Lake IAVMP

and Eurasian watermilfoil growth. A sequential lakewide treatment
scheme is recommended over at least an 8-week period to sustain water
column concentrations of active ingredient fluridone between 10 ppb a.i.
and 20 ppb a.i), and target species exposure time for optimal
effectiveness. Application would be made at the recommended label
rates (optimally 20+ ppb a.i.) targeting lake area between 0.5 and 3.2
meter (1.6 and 10.5 ft) water depth (where Egeria growth was
concentrated as of late August 1996).

Applications of the systemic herbicide, glyphosate (Rodeo), are made by
private contractor around the shoreline to control emergent stands of
noxious purple loosestrife and incidental waterlily control (e.g., around
docks, slalom courses). This shoreline control program can be
coordinated to a small extent with WDFW which currently has a control
program for treating noxious purple loosestrife but

(Long Lake WDFW boat launch property).

Year 2+: As in year 1, a pre-treatment aquatic plant survey/biomass
sampling of the lake littoral is recommended. Depending on the
effectiveness of Brazilian elodea and Eurasian watermilfoil removal in
Long Lake following the first year SONAR treatment, another SONAR
application may be necessary in the following year to hit regrowth. Asa
worst case estimate, large-scale applications of SONAR possibly covering
up to 50% of the first year treatment area (approximately 100 acres) may
be needed in year 2. Because at least two initial herbicide treatments are
anticipated (assuming they are permitted), mitigation efforts (to
revegetate any damaged downstream or shoreline areas) are delayed to
year three to allow time for full effects to become obvious. Later in the
season of year two, when evidence of kill effectiveness is more apparent
(2-3 months later), cleanup treatment especially of unaffected Brazilian
elodea and Eurasian watermilfoil plants by hand removal or bottom
screening application may be necessary. Spot treatment (hand removal or
glyphosate application) of purple loosestrife may need to be continued on
an annual basis to hit residual populations remaining after first year's
treatment. In succeeding years, hand removal of small Brazilian elodea
patches is recommended, as well as maintenance and reapplication of
bottom barriers, if needed.

The prevention program (boat checks, public education) should be
continued every year. Annual monitoring and evaluation of treatment
effectiveness is highly recommended in order to make appropriate
adjustments in succeeding year's management program. Watershed best
management practices are also encouraged. An alum treatment or other
form of nutrient inactivation may be required in Year 4 or 5 to combat
excessive blue-green algal populations that will probably form if
substantial loss occurs in aquatic macrophyte community, given regular
historical occurrence of such blooms documented over many years by
University of Washington researchers. To compensate for physical
reduction of cover (=removal of Brazilian elodea beds) for salmonid and
spiny-ray fish, the scenario provides a plan for in-lake fish habitat
enhancement with natural and artificial structures, if needed.

First Year Costs: Annual aquatic plant survey costs are estimated to
be $3000. At an average cost for materials and application by private

J-4 WATER Environmentsl Services, inc.
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contractor of roughly $1300/acre, first year costs for a sequential
application of SONAR (230 acres) over at [east an 8 week period could
be upwards of $300,000. Treatment with RODEO of nuisance emergent
plant beds along shoreline and shallow lake (estimated 20 acres) is
projected to cost $6,000. It is anticipated that the prevention component
would be mainly a volunteer effort, with negligible expenses. Public
awareness costs are estimated at $2000. Permit/ Environmental
Assessment fees could cost up to $5000. Monitoring costs for a
consulting limnologist/engineer to monitor carry-over effectiveness are
estimated to be $5,000. This puts first year program costs at $321,000.

Costs for Year 2+ The bulk of program costs for scenario 1 will most
likely occur in year 1, although large costs may be incurred in year 2
and/or in year 4 or 5. In year 2 there may be a need for additional large-
scale SONAR retreatment, depending on efficacy of the first year
herbicide treatment against target species. Annual treatment of shoreline
emergents (e.g., purple loosestrife, which can have a tremendous
seedbank), will most likely be necessary from year 2 on as well, totaling
$3,000 for an estimated 10 acre application. Total annual costs for an
herbicide-based program for Brazilian elodea control in Long Lake using
SONAR and supported by physical removal methods should successively
decline after the second year, which assumes a worst case need for
retreatment of 50% of the original area (estimated cost of $150,000). If a
whole lake alum treatment is needed in year 4 or 5, projected costs for
this activity could boost project costs upwards of $290,000 @$900/acre.
It should be possible to keep permitting costs to roughly $1000 during
years 2 through 5. Mitigation efforts are delayed to the third year to
allow time to estimate revegetation needs resulting from any herbicide
damage to downstream native plants. Based on results of similar
herbicide programs in Washington State, anticipated impacts on emergent
plants and associated revegetation cost should be minimal. For example,
if 300 m?2 of beneficial shoreline area were affected, revegetation estimates
would be about $5,000 relyin%la:gely on volunteer labor. Relying mostly
on volunteer effort, costs should be minimal for in-lake fish habitat
enhancement with logs, boulders or artificial structures to compensate for
physica! reduction of cover (=removal of Brazilian elodea beds) for
salmonid and spiny-ray fish.

Ecological/human impacts: Detrimental impacts of SONAR on other
vulnerable gon- in- are possible, but can be minimized by
adjusting timing and rate of application to target Brazilian elodea at their
most susceptible point. Because of potential for drift, SONAR may not
stay within the treatment zone. The possibility does exist for some
downstream effects of SONAR at the outlet end of the lake, but because
of dilution effects, these impacts should be minimal. Also, delaying the
SONAR treatment to late spring-early summer, when precipitation and
outflow are usually on the decline, should further minimize out-of-system,
downstream movement of the herbicide. Considering this potential for
non-target plant effects, a plan for mitigation of shoreline and
downstream plants may be necessary.

Fluridone has a very low order of toxicity to fish and wildlife. At the low
concentrations expected to be used in Long Lake, fluridone should have

JoE WATER Environmental Services, Inc.
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negligible effect on coldwater species of salmon and trout and other
warmwater fish in the lake, and any salmonids present downstream.

" There are no expected risks to human health if Long Lake is treated with

SONAR. A chemical review of SONAR literature was recently completed
by Thurston County Public Health and Social Services Department with
regard to usage in Long Lake, which found no significant long-term human
health risks associated with the Froper use of this herbicide (Thurston
County Public Health and Social Services Department Memo, SONAR
Review, March 27, 1990).

Water guality impacts of SONAR applications could be substantial.
While toxicity effects of fluridone on vegetation are slow, taking up to 1-3
months to become visually evident, sustained nutrient releases from dying
plants could trigger possible blue-green algal blooms. If non-target plants
are not significantly damaged by the SONAR treatment, unimpacted
plants could continue to take up the extra nutrients, providing a
mechanism for natural mitigation and perhaps lessening the effects of an
artificially-induced algal bloom.

There may be some recreational impacts, affectihg mostly swimming,
which is discouraged during and immediately after treatment, although
there is no label restriction for swimming (See SONAR label, Appendix

D). There are irrigation restrictions with SONAR use.

As a non-selective herbicide, glyphosate (RODEOQ) treatment can have an
affect on non-target plant species susceptible to its effects. While the
possibility of drift through aerial application exists, it is expected to be

negligible if application is made according to label instructions and permit
instructions. There are use restrictions where giyphosate is applied
within 1/2 mile of potable intakes in either flowing or standing waters.
Current label restrictions on use require that active potable water intakes
be shut off for a minimum of 48 hours after application or until the
laboratory measured glyphosate level in intake water is below 0.7 ppm.

Permits/Special Requirements
Use of aquatic herbicides does require submitting an

n it Application for short-term modification to state
water quality standards to Washington State Department of Ecology
before initiation of treatment.

Hydraulic penmit required for hand removal, bottom screening, harvesting
in lake, obtained from WDFW. Bottom barrier application and herbicide
treatment may be subject to Shoreline Management Act and may need
Shoreline permit for installation, dependent on scale and total cost of in-
lake treatment. Washington Department of Natural Resources (WDNR)
Natural Heritage Program must be contacted for assessment of
threatened or endangered plant species. Diver dredging requires a Section
404 permit from U.S. Army Corps of Engineers (COE).

Ideally, time required for state agencies to process a permit application is
at least 45 days, but could be much longer if the permit application is not
properly completed. If multiple permits from local, county or state
jurisdictions are required, overall processing time could also be extended.

J-6 WATER Environmental Services, Inc.
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Long

Special considerations

Recent laboratory results indicate high rates of control of Eurasian.
watermilfoil using fluridone at concentrations of 10-20 ppb sustained
over 8-10 weeks time. However, there is not yet conclusive
documentation of successful eradication of particularly Brazilian elodea
in a large lake system. It is noteworthy that sequential block treatments
of SONAR at these concentrations and duration have been tried against
the two target species in the last few years in two Pacific Northwest
lakes. Such a strategy appears to have been very effective against
Eurasian watermilfoil {e.g., Long Lake, Thurston Co.), and has shown
initial promising resuits against Brazilian elodea in Lake Limerick, Mason
Co. (WATER, 1997), although the latter species appears to require a
much more intensive effort to kill off than milfoil does. In Long Lake, itis
highly probable that the late pioneering infestation of Eurasian
watermilfoil (currently documented in the south half of the lake) will be
removed with a sustained h.i%h intensity effort so described. However,
degree and duration of control of Brazilian elodea in Long Lake using this
large-scale SONAR strategy is less certain.

-term Management Scenario E-2

(Year 1)
(Year 1-5)

(Year 2-5)

The major management goal of scenario E-2 is complete removal of late
pioneering stage Eurasian watermilfoil only in the south end, and
aggressive incremental removal of shoreline purple loosestrife (which
could take many years). Detailed program elements follow.

In-lake Treatments .

+Whole lake aquatic plant survey and biomass sampling in Spring

o Large-scale, sequential application of systemic herbicide fluridone
SONAR) for EWM control (will provide incidental control of BE)

*Spot treatments w/systemic herbicide Glyphosate (RODEO) for PL
control :
» shoreline applicatio
s treatment of islands in south end
o treat 100 ft buffer zone around islands for PL and incidental

waterlily control

«Minor treatments around shoreline using hand removal, bottom barrier
and /or mini suction dredge for EWM regrowth areas

+Minor treatments—harvesting lanes in ski/slalom courses at south end,
if needed

Same as E-1

The major treatment component of this scenario consists of a large-scale,
in-lake application of the systemic herbicide, SONAR, and/or bottom
barrier placement over target EWM colonies in the south end of the lake.
In year 1, an initial survey of the lake littoral is conducted sometime in
late spring (e.g., May-June) to map Eurasian watermilfoil distribution,
determine extent of coverage and biomass in lake. Upon completion of
the survey, control elements can be initiated, ideally early in the growth
season (June to mid-July). In this scenario a large-scale application of
SONAR (fluridone) is made in the southern end of Long Lake covering
between 50-100 acres during the late-spring/early summer season
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following the survey to confirm extent of Eurasian watermilfoil growth. A
sequential lJakewide treatment scheme is recommended over at least an 8-
week period to sustain water column concentrations of active ingredient
fluridone between 10 ppb a.i. and 20 ppb a.i), and target species
exposure time for optimal effectiveness.

Applications of the systemic herbicide, glyphosate (Rodeo), are made by
private contractor around the shoreline to control emergent stands of
noxious purple loosestrife and incidental waterlily control (e.g., around
docks, slalom courses). This shoreline control program can be
coordinated to a small extent with WDFW which currently has a control
program for treating noxious purple loosestrife but

(Long Lake WDFW boat launch property).

Costs: The bulk of expenses for this scenario employing a combination
of chemical and physical methods would most likely occur in the first
year. Actual in-lake and shoreline treatments are projected to range
between $84,000 to $149,000 for year 1. Annual aquatic plant survey
costs are estimated to be $3000. It is anticipated that the prevention
component would be mainly a volunteer effort, with negligible expenses.
Monitoring costs for a consulting limnologist/engineer to evaluate carry-
over effectiveness in the lake are projected to be $5,000. Overall first-
year program costs for this scenario are estimated to be between $99,000
and $164,000, and include permitting and any required enyironmental
assessment, as well as prevention and monitoring. It should be possible
to keep permitting costs to roughly $1000 in years 2 and 5. Mitigation
efforts are delayed to the third year to allow time to estimate revegetation
needs resulting from any herbicide damage to downstream native plants;
assuming maximal use of volunteer labor, mitigation costs are projected
to be $5,000.

Ecological/human impacts: Detrimental impacts of SONAR on other
vulnerable pon- in- are possible, but can be minimized by
adjusting timing and rate of application to target Furasian watermilfoil at
its most susceptible point. Because of potential for drift, SONAR may
not stay within the treatment zone. The possibility does exist for some
of SONAR in the northern end of the lake, but
because of dilution effects, these impacts should be minimal. Also,
delaying the SONAR treatment to late spring-early summer, when
precipitation and outflow are usually on the decline, should further
minimize downstream movement of the herbicide. Considering this
potential for non-target plant effects, a plan for mitigation of shoreline
and downstream native plants may be necessary. :

Fluridone has a very low order of toxicity to fish and wildlife. The
extremely low concentrations of fluridone expected to be used in Long
Lake should have negligible effect on trout and other warmwater fish in
the lake and any salmonids present downstream. Water quality impacts

‘of SONAR applications could be substantial. While toxicity effects of

fluridone on vegetation are slow, taking up to 1-3 months to become
visually evident, sustained nutrient releases from dying plants could
trigger possible blue-green algal blooms. If non-target plants are not
significantly damaged by the SONAR treatment, unimpacted plants
could continue to take up the extra nutrients, providing a mechanism for
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natural mitigation and perhaps lessening effects of an artificially-induced
algal bloom.

There may be some recreational impacts, affecting mostly swimming,
which is discouraged during and immediately after treatment, althou
there is no label restriction for swimming (See SONAR label, Appendix
D). There are irrigation restrictions with SONAR use. There are no
expected risks to human health if Long Lake is treated with SONAR.

As a non-selective herbicide, glyphosate (RODEOQ) treatment can affect
susceptible non-target plant species. While the possibility of drift
through aerial application exists, it is expected to be negligible if
application is made according to label instructions and permit
instructions. There are use restrictions where glyphosate is applied
within 1/2 mile of potable intakes in either flowing or standing waters.
Current label restrictions on use require that active potable water intakes
be shut off for a minimum of 48 hours after application or until the
Iaboratory measured glyphosate level in intake water is below 0.7 ppm.

Permits/Special Requirements
Use of aquatic herbicides does require submitting an

i ication for short-term modification to state
water quality standards to Washington State Department of Ecology
before initiation of treatment.

WW@MHBAJ is required from the WDFW for
glacement of structures for fish habitat enhancement in the lake. Bottom
arrier application, hand removal, and harvesting requires hydraulic
approval from the WDFW. Bottom barrier may be subject to Shoreline
and may need Shoreline permit for installation,

dependent on scale and cost of barrier application. Washington
Department of Natural Resources Natural Heritage Program must be

. contacted for assessment of threatened or endangered plant species.

Diver dredging requires a Section 404 permit from U.S. Army Corps of
Engineers (COE).

Ideally, time required for State agencies to process a permit application is
at least 45 days, but could be much longer if the permit application is not
properly completed. If multiple permits from local, county or state
jurisdictions are required, overall processing time could also be extended.

Special considerations

Recent laboratory results indicate high rates of control of Eurasian
watermilfoil using fluridone at concentrations of 10-20 ppb sustained
over 8-10 weeks time. It is noteworthy that sequential block treatments
of SONAR at these concentrations and duration have been tried against
this target species in the last few years in a Pacific Northwest lake. Such
a strategy appears to have been very effective against Eurasian
watermilfoil (e.g., Long Lake, Thurston Co.). In Long Lake, it is highly
probable that the late pioneering infestation of Eurasian watermilfoil
(currently documented in the south half of the lake) will be removed with
a sustained high intensity herbicide effort so described. There may also
be incidental control of Brazilian elodea in Long Lake using this large-
scale SONAR strategy, but long-term results are less certain.
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Long-term Management Scenario M-3

The major management goal of Scenario M-3 is localized physical/
mechanical/systemic herbicide control of nuisance non-native and native
growth around shorelines only up to 20 acres annually. Detailed program
elements are described below.

In-lake Treatments
e Whole lake aquatic plant survey and biomass sampling in Spring

(Year 1-5) *Spot treatments of purple loosestrife shoreline stands up to 20 acres

(Year 2-5)

annually using Glysophate (RODEO)
oMinor treatments using hand removal and bottom barrier and/or diver-
suction dredge for problem areas of EWM regrowth around lake
Minor treatments—harvesting lanes in ski/slalom courses at south end,
if needed

Other Program Elements
Same as E-1

Unlike the previous two scenarios, M-3 Scenario does not intend to
eliminate or eradicate nuisance species from Long Lake. This
“maintenance mode” scenario involves a combination of smali-scale
physical /mechanical/chemical treatments to keep priority shoreline areas
clear of surfacing nuisance aquatic plants. High use areas include
shoreline docks, boat launches, swim beaches. These shallow, critical
areas could be kept clear of weeds using more intensive methods such as
bottom barrier applications, hand removal, or small suction dredge
techniques. Mechanical harvesting or use of contact herbicides, such as
Aquathol, may need to be implemented in slalom courses and ski zones in
the south end of the lake, Application of systemic herbicide, glyphosate
(RODEO), could also be usecf to combat shoreline stands of emergent
purple loosestrife and shallow beds of floating-leaved plants. Sustained,
long-term use of glyphosate, even over small areas, could over time
significantly impact purple loosestrife populations around the lake.
Implementation of watershed measures, annual aquatic plant survey,
public awareness-prevention, and monitoring programs are included as in
previous scenarios.

Costs: Annual aquatic plant survey costs are estimated to be $3000. At
an average cost for materials and application by private contractor of
roughly $500/acre, first year costs for a 10-20 acre application of
Aquathol for submersed plants and Rodeo for spot lily control could
range $5,000-10,000. Costs for small-scale bottom barrier application
would depend on target area and barrier material; for example, 1/4 acre
treatment would be upwards of $13,000, including purchase of materials.
Permitting expenses should be under $2,000 for the first year, depending
on acreage of bottom barrier applied, decreasing to about $500 annually
thereafter. With a lake management plan involving small-scale systemic
and contact herbicide treatment, small-scale bottom screening and hand
removal, and inclusion of public awareness and monitoring elements, first
year costs could run as high as $33,000. However, annual expenses for
this maintenance mode scenario should continue at total program costs of
$25,000 or less (depending on scale of physical/mechanical removal
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required). For this maintenance scenario, a five-year minimum program is
projected to cost between $125,000 to $129,000.

Ecological/human impacts: Aquathol treatment is not species-specific
and could result in removal of target Brazilian elodea as well as other
non-target species intermingled with them. Currently, Washington State
requires an 8 day swimming restriction following treatment with
Aquathol. There are also label restrictions on fish consumption, food and
non-food crop irrigation.

As a non-selective herbicide, glyphosate (RODEQ) treatment can affect
susceptible non-target plant species. While the possibility of drift
through aerial application exists, it is expected to be negligible if
application is made according to label instructions and permit
instructions. There are use restrictions where glyphosate is applied
within 1/2 mile of potable intakes in either flowing or standing waters.
Current label restrictions on use require that active potable water intakes
be shut off for a minimum of 48 hours after application or until the
laboratory measured glyphosate level in intake water is below 0.7 ppm.

Permits/Special Requirements
Use of aquatic herbicides does require submitting an

i jcation for short-term modification to state
water quality standards to Washington State Department of Ecology
before initiation of treatment.

Bottom barrier application, hand removal, and harvesting requires
i from the WDFW. Bottom barrier may be subject to
and may need Shoreline permit for
installation, dependent on scale and cost of barrier application.
Washington Department of Natural Resources i
must be contacted for assessment of threatened or endangered plant
species. Diver dredging requires a Section 404 permit from U.S. Army
Corps of Engineers (COE).

Ideally, time required for state agencies to process a permit application is
at least 45 days, but could be much longer if the permit application is not
properly completed. If multiple permits from several local, county or
state jurisdictions are required, the overall processing time period could
be extended as well.

No Action Management Scenario N-4

A lake community may decide to take no action to manage aquatic
plants in the waterbody for a number of reason. Level of growth or
occurrence of plant beds within the lake may be such that they pose no
immediate concern to the majority of users. On the other hand, nuisance
macrophyte problems may be so extensive and possible corrective actions
of great financial and/or environmental consequence, that a no control
option is chosen in the interim until new strategies can be developed.
Sometimes, it is not possible to achieve a clear consensus on choice of
practicable lakewide management goals and strategies, resulting in a
decision to take no action.

NET WATER Environmental Services, inc.
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However, with regard to non-native, invasive plant infestations, it is
critical to consider possible consequences of a no action alternative on
human use, habitat, and wildlife utilization of the resource. In particular,
if aggressive, lakewide control tactics are not used to eliminate noxious
weed populations from Long Lake, these exotic plants can be expected to
continue colonization of all available littoral area. Left unchecked, these
three non-native species will continue to significantly suppress current
native stands, degrading habitat, water quality, and recreational
enjoyment of the lake. This may ultimately result in higher future program
costs and level of effort to manage these plants. Additionally, without
control of these noxious species, Long Lake will remain a seed source for
possible spread to and contamination of other lake systems.

J-12 WATER Environmental Services, Inc.
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- LONG LAKE
INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Recommended Action Plan for Long Lake

Step K
Plan Formally Chosen by ~ Alternative treatment scenarios for Long Lake were presented
Public Process both in a Public Meeting/Workshop held at Long Lake on May 27,

1997, as well as in an earlier newsletter mailed to all property
owners which contained an official ballot (Appendix A). Official
ballots were tallied and Treatment Scenario E-1 was
overwhelmingly chosen as the heart of the recommended long-term
action plan for the lake (of 48 ballots, 44 for E-1, 1 for E-2, 3 for
No Action). The Long Lake IAVMP recommends aggressive
treatment of in-lake noxious, nuisance weed populations, along
with other lake and watershed management elements to maintain
beneficial uses. It must be stressed that aquatic plant
management in Long Lake, particularly management of the exotic
weed species, Brazilian elodea, will be an on-going concern and
will take long-term commitment. Furthermore, the resulting Plan
is dynamic and flexible, with checkpoints (Annual evaluations,
Steering Committee Meetings) set along the way to allow for any
changes in course direction or control tactics. Given the difficulty
in routing established Brazilian elodea from a system, a five-year
(minimum) program using the following elements is recommended.

Treatment Scenario E-1  |n-lake Treatments
Whole lake aquatic plant survey and biomass sampling
(Year 1) Large-scale, lake-wide application of systemic herbicide SONAR
for Brazilian elodea and Eurasian watermilfoil control
(Year 1+) Spot treatment w/systemic RODEQ for purple loosestrife/
waterlily control
(Year 2, 3) Re-treatment of lake with SONAR, if needed
(Year 2+) Spot treatments-harvest ski/slalom courses, if needed
Minor treatments using hand removal, bottom barrier, mini-dredge
(Year 4 or 5) Alum treatment or nutrient inactivation, if needed

Environmental permits and assessment, if necessary
Use restrictions or modifications

Mitigation of native plants downstream, i needed
Mitigation of fish habitat loss (use of artificial structures)
Public Qutreach and Education Program

Noxious Weed Prevention Program

Program Monitoring and Effectiveness Evaluation

° aquatic plant surveys

. water quality monitoring (N,P sampling)

. regular meetings of Steering Committee
Watershed Management Program

Implementation and funding plan

K-1 WATER Environmental Services, Inc.
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n-la reatment

SONAR Application

The aquatic plant management scenario for Long Lake as
recommended by the lake community involves large-scale systemic
herbicide treatments in the first few years targeting noxious
Brazilian elodea, Eurasian watermilfoil and purple loosestrife,
followed in succeeding years by small-scale follow-up with hand
removal and bottom barriers to prevent re-infestation. The plan
also includes provisions for a public awareness program, and an
annual monitoring Erogram to evaluate effectiveness. In addition,
to maximize benefits of exotic Brazilian elodea removal, it is

 critical to sustain a noxious weed prevention program so that any

new outbreaks can be destroyed. In the later years of the
minimum five-year program, some form of nutrient inactivation

" may be necessary to combat possible blue-green algal blooms

triggered by massive disruption of rooted macrophyte (Brazilian
elodea) communities. Other program elements include mitigation
of fish habitat, if needed, permitting, use restrictions, watershed
management, and securing and implementing funding.
Components of the recommended treatment scenario and other
short- and long-term program elements are described in more
detail below.

The major treatment component of this scenario consists of use of

a systemic herbicide in the first year to effect major reductions in

target Brazilian elodea (Egeria densa) beds. Initially, an aquatic

and biomass sampling is conducted in late spring

(May-June) to document extent of Egeria coverage in the lake. This
surveillance is followed (June-mid-July) by a i

icati i ici . With this

herbicide, the active ingredient fluridone is absorbed by target
plant roots and shoots and is potentially capable of killing the
entire plant. The fluridone application is made targeting Egeria
beds between 0.5 and 3.2 meter (1.6 to 10.5 foot) water depth-
(where growth was concentrated as of late August, 1996 survey
and to be confirmed in the first year of implementation),
approximately 230 acres. The appropriate formulation of
SONAR will be used, with application made at the recommended
label rate for Brazilian elodea. Since it is critical that
exposure/contact time of the active ingredient be optimal for
maximum kill effectiveness, fluridone concentrations may need to
be maintained for up to 10 weeks for each annual treatment
program. For example, a similar Egeria densa control project on
Lake Limerick in Mason County sustained water column fluridone
concentrations between 10 and 20 ppb a.i for 9 weeks (WATER,
1997). A sampling program will be necessary to collect water
samples at regular intervals to monitor fluridone concentrations in
the lake for the appropriate period.

A follow-up SONAR treatment of remnant Egeria densa beds not
killed by the first treatment may be necessary in year 2 of the
program. Another large-scale application of SONAR would
depend on the nature and extent oxp regrowth of Brazilian elodea
in the lake, but is expected to be substantially less than the initial

K-2 WATER Environmental Services, Inc.
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Small-scale Weed Contro!

Alum Treatment

Other Program Elements

Permits/Assessment

treatment (projected up to 50% of area of first treatment). An
additional SONAR re-treatment may also be required in year 3 if
regrowth is substantial following two years of treatment
(minimum area of treatment is 10 acres).

The IAVMP for Long Lake recommends small-scale, incremental
treatment of shoreline noxious purple loosestrife beds with
systemic herbicide, glyphosate (RODEOQ), each year. Spot
treatment of nuisance waterlily growth with glyphosate to clear
areas around docks and create boat lanes, particularly in the
south end, is also recommended. The plan includes physical plant
removal methods to suppress nuisance weed growth around the
shoreline, if necessary in years 3 through 5. In year 3, when
evidence of carryover effectiveness of SONAR against Brazilian
elodea and Eurasian watermilfoil is more apparent, cleanup
treatment of residual nuisance plants by hand removal (digging or
raking) or bottom screening may be required. A variety of bottom
barrier materials are available from local suppliers. Depending on
material used, careful maintenance of bottom screens can result in
removal and reuse of screens in other areas.

ion may be needed by year
4 or 5 to control any occurrence of nuisance algal blooms in the
lake that might arise as a result of major disruption in the rooted
macrophyte community (mainly loss of noxious target Brazilian
elodea).

Use of aquatic herbicides, such as SONAR, does require
submitting an Aquatic Plant Management Permit Application for
short-term modification to state water quality standards to
Washington State Department of Ecology before initiation of
treatment. Ideally, this permit application should be filed before
the end of February for a late spring-early summer treatment to
allow enough time for agency processing.

If bottom screens are employed later in the Long Lake
management program, their use may be subject to the Shoreline

A shoreline permit may be required for
installation, dependent on scale and cost of barrier application.
Bottom barrier application, hand removal, and harvesting also
require hyd } from the Washington State
Department of Fish and Wildlife (WDFW). Both of these permits
should be completed two to three months prior to planned
treatment. Additionally, diver-operated dredging does require a

Section 404 permit from the U.S. Army Corps of Engineers.

Washington Department of Natural Resources Natural Heritage

has already been contacted for assessment of threatened
or endangered plant species in the Long Lake vicinity. In
addition, WDFW has been contacted regarding priority wildlife

habitats and species in the vicinity.
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Use Restrictions
and Modifications

Mitigation of Native Plants

Mitigation of Fish Habitat

There may be some recreational impacts with the use of SONAR,
affecting mostly swimming, which is discouraged during and
immediately after treatment, although there is no label restriction
for swimming (See SONAR label, Appendix). However, because
SONAR treatments are most effectively made between May-July
for Brazilian elodea control, recreational impacts can be kept to a
minimum by early season application. There are label irrigation
restrictions with SONAR use. Asa result, lake water cannot be
used for irrigation of grounds for the 10 week SONAR treatment
period. It will be necessary to check for use of lake water for
potable or irrigation use prior to SONAR application. If either use
exists, a temporary, alternative water source must be secured.

No or negligible impacts of fluridone (the active ingredient in
SONAR) are anticipated within the wetland fringe at the southen
end of the lake, where several small tributaries flow into the lake.
SONAR may impact other non-target native plants in Long Lake
and possibly in downstream reaches of Curley Creek. However,
concerted efforts to employ a prudent application scheme should
minimize impacts to emergent plants on the lakeshore perimeter of
Long Lake. Also, delaying the SONAR treatment to late spring-
early summer, when precipitation and outflow typically decline,
should further minimize downstream movement of the herbicide.
Previous record of a State Monitor 1 plant species, Hydrocotyle
ranunculoides (floating water pernywort), in the southeasternmost
end of the lake will require confirmation of presence and
protective action prior to implementation. Protective efforts as
well as development of a mitigation plan for revegetation of
damaged areas are expected to satisfy the Governor's Executive
Protection of Wetlands. These actions should also
satisfy the Washington i ildlife’
recommendation that a minimum of 25% of aquatic vegetation be
preserved for wildlife habitat in lakes treated with herbicides.

Mitigation efforts (to revegetate any damaged native emergent
plants along shoreline areas and downstream) are delayed to year
three to allow time for full effects to become obvious of the
SONAR treatment. Mitigation need should be determined in year
three by performing a similar basic survey of vegetation bordering
shoreline of Long Lake and outflow channel to assess condition of
emergent plants. Results in year three should be compared to
aquatic vegetation data compiled on this same channel prior to
the SONAR treatment. If a database characterizing downstream
vegetation does not exist, a pre-treatment survey of vegetation
along Curley Creek should be performed by late spring prior to
initial SONAR application.

Brazilian elodea, the primary target of aquatic plant control in
Long Lake, currently accounts for a large portion of macrophyte
biomass and areal coverage in the lake. If SONAR treatment
prove to be as highly effective as expected against this weed
species, macrophyte bed area could decrease considerably by year
three. Annual macrophyte surveys with biomass sampling will

K4 WATER Environmentsl Services, inc.
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Public Outreach/Education

Exotic Weed Prevention
Program

[NOTE Tt noteworthy that, in other Washington lakes that have

provide a quantitative means of assessing status of plant beds in
the lake at that time, and whether additional fish habitat
oot on measures are needed. If mitigation of aquatic habitat is
recommended, structures like logs and cement blocks can be
strategically positioned along the lake bottom to provide artificial
habitat/refuge for salmonids, trout and spiny-ray fish.

recently received large-scale SONAR treatment (e.g., Lake
Limerick, Pipe Lake), rooted macrophyte communities have
experienced temporary replacement by macroalgae (Charophytes)
in immediate post-treatment years (WATER, 1997; K. Hamel,
WDOE, pers comm. 1897). Low-stature macroscopic algae beds
typically provide excellent fishery habitat in themselves, so that
habitat augmentation may be minimal where such charophyte

beds are considered adequate.

The Long Lake IAVMP also includes a multi-faceted public
outreach/education element. Public outreach efforts are
encouraged on a year-round basis to keep the larger community
informed as to the status and progress of integrated management
in Long Lake, particularly nuisance aquatic flant control. This
will be accomplished by continuation of perio newsletters mailed
to Long Lake property owners, conducting public and informal
meetings, and posting lake status information on local bulletin
boards. Public Education efforts resulting from the Integrated
Aquatic Vegetation Management Plan should complement existing
lake and watershed management programs.

The purpose of the exotic weed prevention element is to prevent
reintroduction of Brazilian elodea, or other non-native invasive
plants, to the lake and provide a quick response if new
populations are sighted. While Brazilian elodea (Egeria densa),
purple loosestrife (Lythrum salicaria) are presently the species of
concern in Long Lake, it is important to prevent introduction of
other exotic species, such as hydrilla (Hydrilla verticillata),
parrotfeather (M. aquaticum), and fanwort (Cabomba caroliniana),
all of which have documented, established populations in westermn
Washington waters. While established, persistent populations
have yet to be documented in Washington waters, it is also critical
to be on the alert for other exotic nuisance species like water
hyacinth (Eichhornia crassipes).

" Eurasian watermilfoil (Myrio]ghyllum spicatum) and emergent

Since spread of exotic invaders like Brazilian elodea and milfoil
fragments most commonly occurs as a result of transport on
boating equipment (Newroth, 1990), efforts to halt spread through
educational means and by visual inspection of boats
entering/ leaving the lake are recommended. A milfoil prevention
sign developed by Washington Department of Ecology is currently
posted at the public boat launches. A boat checking operation
could be undertaken at the south end State boat launch and
smaller launch at the north end County Park on the lake, staffed
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Watershed Management

Program Monitoring
and Evaluation

Major Goal:

by volunteer property owners from the community. Inspection
offorts should be targeted for typical high-use periods, e.g., from
April to July.

Regular patrolling of Long Lake should be conducted to check for
outbreaks of Brazilian elodea, Eurasian watermilfoil or other non-
native, invasive plants. A group of lake residents should be
trained to look for these noxious macrophytes as well as other
dangerous exotic invasive plants. The Citizen's Manual for
Developing Integrated Aquatic Végetation Management Plans

(Gibbons et. al, 1994) provides a description and line drawings of

these and other exotic invasive plants. Surveillance shouid be
made monthly from April to October, using an underwater viewer
to see into the water, and pulling suspect plant samples with a
rake for a surface check. Washington Department of Ecology can
be consulted for expert identification of aquatic plants.

_ Furthermore, experience at Long Lake (Thurston County) is

proving that underwater surveying using a diver is also an
excellent means of checking for new growth of milfoil, as well as
treating outbreaks immediately by hand-pulling or bottom screen
placement (K, Hamel, WDOE, pers. comm., 1997).

Consistent with the lake-watershed approach of integrated
aquatic plant management, the Plan also emphasizes watershed
mana t to limit inputs of nutrients and other contaminants to
the lake from activities on lakeshore properties. Furthermore,
informational meetings can be held dealing with the topics of
septic system maintenance and property-owner best management
practices. A periodic newsletter, such as what has been produced
in the past by the Save Long Lake Association, can carry special
supplements on watershed management measures and lake
protection.

The monitoring/evaluation component consists of at least annual
surveying and evaluating effectiveness of in-lake control activities
and other program elements. By performing a periodic "checkup”
of the lake, appropriate adjustments can be made in the
succeeding year's management program to maximize program
effectiveness. With so much time, effort and money behind the
integrated aquatic plant management programi, the importance of
an annual program evaluation cannot be over-emphasized.
Program results should be evaluated with respect to aquatic plant
management objectives set for the lake, and produced into a
written report. The following offers some guidelines for evaluating
progress of the program in achieving major management goals.

To enhance water quality and beneficial uses of the lake. This
will be accomplished by appropriate use of nuisance macrophyte
control actions and watershed management practices
recommended in the Plan. Success in achieving this goal can be
measured quantitatively by annual aquatic plant surveys and
regular monitoring of water quality parameters (e.g., nitrogen and
phosphorus levels, water transparency, dissolved oxygen, pH).
These data can be compared to pre-existent data collected by
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Major Goal:

Major Goal:

limnologists in diagnostic studies (e.g.. WATER Environmental
Services, University of Washington, and Entranco Engineers).
With the assistance of State and tribal fisheries scientists, the
condition and health of salmonids and planted trout and spiny-
ray species can be assessed in the lake, An additional measure of
project success can be supplied through results of an annual
opinion survey of lake residents regarding major program goals.
Finally, continual tracking of project status and careful review of
annual surveys and study results by the Steering Committee is
crucial in the evaluation process.

To aggressively remove noxious Brazilian elodea and Eurasian
watermilfoil populations from all known locations in the lake.
As discussed earlier, accomplishment of this goal will take
aggressive, persistent, jong-term efforts. To get a quantitative
handle to measure progress on this goal, type and extent of
aquatic plants need to be assessed from year to year. Aquatic
plant mapping similar to the procedure perz;rmed during summer
of 1996 should be continued for at least 5 years of the program.
During the early summer season, community composition and
areal estimates of aquatic plant beds should be made, as well as
collection of plant biomass samples at pre-existing survey
transects around the lake. These surveys should be supplemented
with results of volunteer surveillance as described above. ‘A
detailed evaluation report should be prepared including this

. comparative data, particularly as it relates to the 1996 pre-

treatment survey results. Costs for aquatic plant mapping and
biomass measures are estimated to be about $3000/ year.

To keép priority areas, the boat launch and selected shoreline
residential areas clear of surfacing plants for boating and
swimming safety reasons. Nuisance growth of Brazilian elodea,

. Eurasian watermilfoil, purple loosestrife and waterlilies to a lesser

extent, are the main concern in the shallow nearshore areas of
Long Lake where swimming and boating occurs. Brazilian elodea
should be maximally affected by the first year SONAR treatment.
The other plants may be incidentally affected by SONAR
application in year 1 (e.g., pondweed beds). Annual, incremental
treatment of purple loosestrife around the entire lakeshore and
spot treatment of troublesome waterlily areas with systemic
herbicide, RODEO, should effect desired reductions in these
nuisance species. From year three on, small-scale treatments of
shoreline beds of nuisance plants may be necessary, employing
hand-pulling (limited) and placement of bottom barriers. Success
of these measures can be evaluated quantitatively in terms of the
annual aquatic plant mapping results described above. An
additional measure of success can be supplied through results of
an annual opinion survey of lake residents regarding degree of
shoreline obstruction by aquatic plants.
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Major Goal:

Major Goal:

To maintain sufficient habitat for fish and wildlife. While
fluridone applications can be made in a way to maximize
selectivity for Brazilian elodea and Eurasian watermilfoil, non-
target plants may be variably affected. Thus, declines in plant
bed area may be most apparent in year 3 (following year-one and
smaller year two herbicide treatment, if needed). Succeeding years
should see nuisance plant populations replaced by native species
(e.g., low-stature macroalgae), and continued maintenance of
habitat for fish and wildlife. Additionally, the strategic
positioning of structures like logs and cement blocks along the lake
bottom will provide artificial habitat/refuge for salmonids, trout
and spiny-ray fish, if necessary. The annual macrophyte survey
will provide plant community composition, areal coverage, and
biomass estimates, generating a useful means to gage achievement
of this goal.

To complement concurrent watershed management program
activities to reduce input of nutrients/contaminants to the lake.
This goal can be achieved through an active public
outreach/education program on lake protection consisting of
workshops, newsletters, or printed or videotaped educational
materials made available to the lake community. Use of best
management practices (BMP's) by lakeshore property owmers,
such as environmentally friendly fertilizers, vegetative shoreline
buffers, compost bins set well back of shoreline are obvious
indicators of a property-owner's dedication to lake protection.

" At an average cost for materials and application by private

contractor of roughly $1300/acre, first year costs for a large-scale

* application of SONAR (230 acres) is estimated to be as much as

$321,000 (Table K-1). Treatment of nuisance shoreline emergent
stands (e.g., purple loosestrife, waterlily areas around docks) with
systemic herbicide RODEQ is estimated to cost $6000 for up to
20 acres. and Annual aquatic plant survey costs are estimated to
be $3000. Annual monitoring costs for a consulting
limnologist/engineer to evaluate carry-over effectiveness in the
lake are projected to be $3,000. It is anticipated that the
prevention component would be mainly a volunteer effort, with
negligible expenses. Overall first-year program costs for this
scenario are estimated to be upwards of $321,000, including
permitting and any required environmental assessment. The bulk
of expenses for this scenario would most likely occur in the first
two years with the large-scale SONAR treatment being the big
expense item. However, successive annual project costs should
decline to below $25,000 in year three, including possibie
mitigation of damaged downstream/in-lake native plants, and
approximately $15,000 in year five. Program costs could
increase significantly in either of the last two years if a large-scale
alum treatment is required to combat significant biue-green algal
blooms in the lake.
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Table K-1
Estimated Costs For Implementation of Long Lake IAVMP
Trestment *Program or Costs (est)]*® Costs {est}] > Costs (est)}** Costs (est){ ™ Costs {est)
Scenarios Elements First Yearl Second Yearl Third Year] Fourth Year Fifth Year|
|intensive Programs
E-1 Systemic Herbiclde s Macrophyte surpev/riomass £3,000 53.000 53,000 ] . $3.000 £3,000
Iarge-scale +«50ONAR(Auridone) applic $300,000 $130,000 S0 50 $0
+RODEO(glyphosate) $6,000 53,000 50 50 S0
wiintensive small-scale] sMitigation-habitat, if needed 50 s0 $5,000 $0 0
trestments around lake} s Downsiream veg surv volunteer volunteer volunteer volunteer volunteer
o Permitting/(checklist) $5,000 51,000 $1,000 $1,000 $1,000
»Small-scale treatment
(phyyical/mecharical) 50 $13,000 513,000 $13,000 $13.000
« Public Ed/Noxious Weed Erev €2000+volun] $2000+voluni $2000+volunj S2000+volun $2000+volun
o« Program Monitor/Eval
w/ Steering Committze $5000+volun] $5000+volun| 53000+volun| $3000+volun $3000+volun
s Alum treatment-whole lake - - - §290,000 -
ANNUAL TOTALS $371,000 | _$177,000 §27,000 | $312.000 $22,000
PROJECT TOTAL $859,000 |
* mdmmtscommmtoaﬂ&emﬁosmiuhdzed
“ (Cost are projections based on contractors’ current estimates,
Plan Implementation and Funding
Financing IAPMP Plan As indicated above, the recommended alternative for aquatic
Implementation plant management in Long Lake involves a combination of (1)
: herbicide treatments, (2) follow-up with hand and mechanical
removal and bottom barriers to prevent re-infestation, (3) public
awareness/noxious weed prevention program, and (4) monitoring
program to evaluate effectiveness, and (5) watershed management
program. Costs for a minimum five-year integrated lake
management program on Long Lake are projected to be $859,000.
A combination of grant funding, loan procurement, and local
revenue is proposed to fund implementation of the Long Lake
IAVMP over at least five years. In order for plan implementation
to be successful, the Save Long Lake Association and Kitsap
County will continue communicating throughout the plan
implementation period with the Suquamish Tribe, the Washington
State Department of Fish and Wildlife, the Washington State
Department of Ecology, other permitting agendies, the contracted
businesses, and other interested parties.
Grant Funding The Long Lake IAVMP was developed under an Aquatic Weeds

Management Fund (AWMF) planning grant from the Washington
State Department of Ecology (Ecology). The grant provided 75
percent of the funding; Kitsap County and Save Long Lake
‘Association (SLLA) have provided the remaining 25 percent via
cash, staff time and in-kind volunteer services. If a residual
balance remains in the current AWMF planning grant after
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State SRF Loan Funding

Lccal Funding Commitment

Implementation of E-1
Scenario Requires Alf
Sources of Funding

completion, it will be applied toward expenses of the
implementation phase commencing no earlier than 1998.

Kitsap County will also apply for an AWMF implementation
grant total of $75,000 (State match) during the next grant
application period (currently in suspense, but anticipated re-
instatement by 1998). If the grant is awarded, plan
implementation would continue in 1999 with SLLA contributing
local matching funds and in-kind services. The grant would fund
up to 75 percent of the costs of implementing the Long Lake
[AVMP with the SLLA funding the remaining 25 percent. It is
critical that the local match be secured or guaranteed at the time
application for Ecology grant monies is made to be considered in
the competitive rating process.

Loan funding is another financing avenue being considered by the
County/SLLA to be combined with new AWMF moneys and
community-generated revenue to permit full implementation of the
long-term IAVMP. It is recommended that Kitsap County/SLLA
investigate applying for a no-interest loan for at least $200,000
through the State Revolving Fund (SRF) Program administered by

" Ecology. State funds along with locally generated funds will

ensure completion of the costly first year of the Program.

Local funding for the Long Lake implementation project can be
generated by special assessment on Long Lake property owners.
This can take the form of a lake management district (LMD), a
special district, or a watershed management area under the county
storm drainage utility. The SLLA has already demonstrated
experience and commitment in establishing a special taxing
district in the form of an LMD to provide local funding for this
Ecology AWMF Planning Grant. Additional special district
financing will be necessary to combine with State grant and loan
funds to cover full costs of this aggressive lake management
scenario. If the community can repay an arnual amount of
$40,000 toward a secured SRF loan for the five years beginning the
year after completion of the 3-year program, the low interest costs
(currently 5%) can also be avoided. However, without securing all
these sources of funding, the integrated management program for
Long Lake could continue, but in a significantly scaled back form,
most likely jeopardizing long-term effectiveness.

Full implementation of the Long Lake IAVMP is dependent on a
number of financing factors including: (1) success of AWMF
implementation grant application, (2) success of SRF loan
application, and (3) formation of appropriate taxing district or
management area, or other local funding mechanism to insure local

‘match.
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Long Lake IAVMP Steering Committee Members:
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4477 SE Firmont Dr.
Port Orchard, WA 98366
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Port Orchard, WA 98366
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Port Orchard, WA 98366
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Water Quality Financial Assistance
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Northwest Regional Office
3190 160th Ave SE
Bellevue, WA 98008-5452

Washington State Dept of Fish and wildlife
Inland Fish Division

48 Devonshire Rd

Montesano, WA 98563

Washington State Dept of Fish and wildlife
Inland Fish Division

E121 Lakeway Drive

Shelton, WA 98584

Washington State Dept of Fish and Wildlife
Region 6

502 High Street, Suite 110

Port Orchard, WA 98366

WATER Environmental Services, Inc.
9515 Windsong Loop NE
Bainbridge Island, WA 98110

. KCM, Inc.

1917 First Avenue
Seattle, WA 98101
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10. Suquamish Indian Tribe

P.O. Box 498
Suquamish, WA 98392
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Scott Sandin
360-871-0211

Bill Barron
360-674-2778

Jerry Johnson
360-871-4569

Nick Hoyt
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Terry Brown
360-871-3689

Cyndj.( Holtz
360-895-3895

Kathy Hamel
360-407-6562

Mary Kautz
206-649-7036

Bill Freymond
360-753-2600

Dan Collins
360-426-8285

Stephan Kalinowski
360-895-3965

Maribeth Gibbons
206-842-9382

Harry Gibbons
206-443-3526

Phylis Meyers
360-598-3311







SAVE LONG LAKE ASSOCIATION AND LONG LAKE STEERING
COMMITTEE UPDATE, NOVEMBER 1996

NOXIOUS WEEDS PLAGUE LONG LAKE
For some time now, Long Lake has been
troubled by nuisance growth of
freshwater aquatic plants, primarily the
noxious, non-native, invasive species,
Brazilian elodea (Egeria densa), which
invaded the lake within the last several
decades. Recent identification of
pioneering (new) colonies of another
noxious invasive weed, Eurasian
watermilfoil (Myriophyllum spicatum),
also threatens lake habitat and usage.
Thirdly, noxious purple loosestrife
(Lythrum salicaria) has established a
menacing presence along mostly
undeveloped lakeshore areas. Nuisance
growth of these three invaders (listed as
Noxious Class B weeds by the State) has
resulted in adverse impacts to beneficial
uses of Long Lake, particularly
swimming, boating and fish habitat.

A PLAN IS BEGUN

Your local grass-roots group, the Save
Long Lake Association (SLLA) has been
actively working to build support for
initiating a long-term aquatic plant
management program on the lake, as
well as obtain financing for such an
effort. A Lake Management District
(LMD) was passed in December, 1995 to
provide local funds for aquatic weed
management. Additionally, the Long
Lake community with Kitsap County
Fair and Parks Department has received
a grant this year from Washington
Department of Ecology to develop an
Integrated Aquatic Vegetation
Management Plan (IAVMP) for the lake.
The goal of integrated aquatic
vegetation management is to find a
remedy to nuisance aquatic plants that is
site-specific, ecologically sensitive, long-
term and cost-effective. The IAVM Plan
takes into account both the lake and its
associated watershed (i.e., the big
picture). It allows for multi-directional

control and enhancement of a
waterbody/watershed. Furthermore,
having such an integrated management
plan in place will allow the community
to then apply for a State-funded
implementation grant to help fund
execution of the approved plan.

STEERING COMMITTEE FORMED

To guide the Long Lake IAVMP project,
a "Steering Committee” was formed,
composed of individuals from the lake
community, project consultants, local
and State resource agencies, and
interested groups. The Long Lake Plan
is being developed by the Steering
Committee following the stepwise
format outlined in Ecology's handbook,
"A Citizens Manual for Developing
Integrated Aquatic Vegetation
Management Plans". Project consultants
have been working closely with the
Steering Committee in drafting the Plan
and have met periodically with the
Committee since May .of this year.
Public Workshops have also been
planned at strategic points in the project.
The first Project Kickoff Workshop held
on July 9 was well-attended (for a
summer night!). There was very good
discussion on the Long Lake IAVMP
project goals, aquatic weed problems,
management issues, and financing
avenues.

LONG LAKE OPINION SURVEY
ANSWERS COMPILED

You may recall that a questionnaire had
been sent out to all property owners
with the last newsletter prepared by
SLLA. You were asked to provide
opinions on perceived problems caused
by aquatic plants in Long Lake and main
goals that should be addressed in the
Long Lake IAVMP. Resuits of 53
respondents have been tallied. The most
serious problems caused by aquatic




plants in Long Lake were poor water
guality, unsaj% swimming and poor
quality boating. Removal of all non-
native invasive weeds from the lake was
the major management goal cited.

1996 AQUATIC PLANT SURVEY

An aquatic plant survey of Long Lake
was conducted during late August, 1996
as part of the IAVMP project. The
purpose of the field survey was to
collect updated data on lake and plant
conditions for use in fine-tuning the
Plan. Plant bed composition and extent
were mapped, fathometer tracings of the
bottom were made, and dry weight
plant biomass measurements were
performed. Permanent mounted
specimens of major plant species in
Long Lake were also produced from
samples collected during the August,
1996 survey.

Preliminary results of the 1996 survey
showed that the noxious (exotic) weed,
Brazilian elodea, is the predominant
plant species, occurring in moderate to
dense stands throughout Long Lake,
Noxious Eurasian watermilfoil
appeared as scattered colonies in the
southern half of the lake, and was not
visible in the northern lake portion.

Save Long Lake Association/
Kitsap County Fair & Parks
c/o WATER
9515 Windsong Loop NE
Bainbridge Is., WA 98110

Stands of noxious purple loosestrife
dotted the entire shoreline of the lake.
The native rootless species, coontail
(Ceratophyllum demersum), was also an
important member of the Long lake
community, appearing throughout the
lake. Other plants, including a few
pondweed species and macroalgae
forms occurred in scattered pockets
throughout the lake. WATER
M
PLEASE COME 1O PUBLIC WORKSHOP
II-NOVEMBER 19, 1996, 7:00 PM AT
LONG LAKE COUNTY PARK
COMMUNITY BUILDING-We will be
discussing the status of the developing plan,
results of the summer, 1996 aquatic plant
survey, and a general review of aquatic plant
management techniques available for use in
Washington State and their applicability to
Long Lake's problems. Your input in this
planning process for Long Lake is critical! if
you have any questions about this upcoming
workshop or the Long Lake IAVMP Project,
please contact any of the following members
of the Save Long Lake Association:

Scott Sandin (360)-871-0211
Bill Barron  (360)-674-2778
Nick Hoyt  (206)-562-5184
Terry Brown  (360)-871-3689

Jerry Johnson (360)-871-4569




SAVE LONG

LAKE ASSOCIATION AND LONG LAKE STEERING

COMMITTEE UPDATE, MAY 1997

Following a year of development, an
Integrated Aquatic Plant Management
Plan (IAPMP) for Long Lake is inl its
final stages of preparation. Critical
factors, such as target plant control
effectiveness, economic, environmental,
political, and site-specific conditions,
were carefully evaluated. Three
management strategies have been
identified by the Long Lake Steering
Committee as possible action
alternatives. These strategies differ in
choice of management goals involving

i (noxious species:
Brazilian elodea, Eurasian watermilfoil,
and purple loosestrife as prime targets,
and other, secondary problem plants),

scale of control. and associated control

intensity. The committee also
investigated a scenario involving

lakewide or partial lake planting of
sterile grass carp to control the noxious
weed, Brazilian elodea. However,
Department of Fish and wildlife
requirements for inlet/outlet barriers,
and agency concerns regarding the
lake's importance as a salmonid
resource that could affect permitting
make this scenario unfeasible at this
time. A No Action scenario was
discussed as well. Candidate scenarios
will be presented to the lake. community
for selection in a Public Workshop held
on May 27, 1997 (See Box below).

All of the treatment scenarios are part of
an integrated aquatic plant management
program extending over at least 5 years
with review each year. The first two
utilize a main, large-scale treatment
option, supported by other smaller scale
options (to cover nooks and crannies
missed by large-scale treatment). The
third scenario employs small-scale
methods only. The long-term, integrated
management program also includes
other critical elements: environmental

permits & assessment, use restrictions,
mitigation of sensitive native plants
downstream or in-lake, if needed, public
outreach/education program, noxious
weed prevention program, program
monitoring and effectiveness evaluation
(aquatic plant surveys, water quality
monitoring, steering committee
meetings), watershed management
program, implementation and funding
plan, and program administration costs.

Management Scenario E-1

The major management goal of this
scenario is aggressive removal of
Brazilian elodea (BE), Eurasian
watermilfoil (EWM), and purple
loosestrife (PL) from the lake. The main
treatment action is lakewide application
of the systemic herbicide, SONAR for
use against EWM and BE. First year
program costs are estimated at $321,000,
with 5-year total costs estimated to be
$859,000. Detailed program elements
follow.

In-lake Treatments

(Year 1)

oLakewide Spring aquatic plant survey
eWhole-lake, sequential application of
systemic herbicide fluridone (SONAR)
for BE and EWM control

*Spot treatments w/systemic herbicide
Glyphosate (RODEO) for PL control
(shoreline applications, treatment of
islands in south end, and treat 100 ft
buffer around islands for PL and some
waterlily control)

(Year 2)

+Secondary application of SONAR
mainly in south end (up to 50% lake
area), if regrowth of target BE is great
(will also hit any residual EWM patches
surviving first SONAR treatment)
«Spot treatments w/Glyphosate
(RODEQ) for PL control (shore, islands)




(Year 3), if needed ,
+ Additional (SONAR) treatment in 10
acre+ units (up to 25% lake area)

(Year 2-5)

«Minor treatments around shore using
hand removal, bottom barrier or mini
suction dredge

»Minor treatments--harvesting lanes in
ski/slalom courses in south, if needed
(Year 4-5)

e Alum treatment or nutrient inactivation

Management Scenario E-2

The major management goal of scenario
E-2 is complete removal of late
pioneering stage Eurasian watermilfoil
in the south end, and aggressive,
incremental removal of shoreline purple
loosestrife (which may take many years).
This scenario uses either a large-scale
application of SONAR of between 50-100
acres (much less than whole-lake E-1),
and/or bottom barrier placement over
target EWM colonies. First year costs for
a possible combination of chemical and
physical control is $164,000, with costs
dropping from $39,000 in )
maintenance costs of $25,000 to -$30,000
(using smiall-scale treatments) in years 3-
5. Five-year total program costs are
estimated to be $218,000 to $283,000.
In-lake Treatments

(Year 1)

eLakewide Spring aquatic plant survey
s Large-scale application of systemic
herbicide SONAR in southern part of
lake (estimated 50-100 acres coverage) to
remove pioneer EWM (will provide
incidental control of BE) AND/OR
bottom barrier application over EWM
colonies (up to 0.5 acre)

(Years 1-5)

*Spot treatments w/Glyphosate
(RODEO) for PL control (shores, islands)
(Year 2-5)

sMinor treatments using hand removal

and bottom barrier and/or suction

dredge for problem areas of EWM
regrowth around lake

*Minor treatments--harvesting lanes in
ski/slalom courses in south , if needed

year ‘2:to0..

Management Scenario M-3

The major management goal of Scenario
M-3 is localized physical/mechanical/
chemical control of nuisance non-native
and native aquatic plant growth around
shorelines only, up to 20 acres annually.
The combination of methods includes
small-scale plant removal, such as
possible bottom barrier placement {up
to 1/4 acre), hand digging, mechanical
harvesting or Aquathol use (contact
herbicide) in ski lanes, or herbicide
treatment (e.g., use of systemic RODEO
for problem waterlilies and loosestrife).
First year program costs are projected to
be as much as $33,000, with 5-year total
costs upwards of $129,500. Detailed
program elements are described below.

In-lake Treatments

eLakewide Spring aquatic plant survey
(Year 1-5)

+Minor treatments using hand removal
and bottom barrier and/or diver-suction
dredge along shoreline docks, boat
launches, beaches, for purple
loosestrife/other nuisance weeds .
*Spot treatments in waterlily/EWM/BE
beds using herbicides: Glyphosate
(RODEO), fluridone (SONAR) or
Endothall (AQUATHOL)-to clear
ski/slalom lanes at south end, if needed

PLEASE COME TO PUBLIC
WORKSHOP III-MAY 27, 1997, 7:00 PM
AT LONG LAKE COUNTY PARK
COMMUNITY BUILDING--The three
management scenario options for Long Lake
will be presented to the lake community for
the purpose of choosing a preferred option.
Your input in this planning process for Long
Lake is critical! If you have questions about
the upcoming workshop or the Long Lake
IAVMP Project, please contact any of the
following members of Save Long Lake Assoc:

Scott Sandin  (360)-871-0211

Bill Barron  (360)-674-2778

Nick Hoyt  (206)-562-5184

Terry Brown (360)-871-3689

Jerry Johnson (360)-871-4569




HOW DID WE COME UP WITH THE RECOMMENDED OPTIONS?

Over the last 12 months the Long Lake Steering Committee looked at all the viable options to rid
Long Lake of its Non-Native Invasive weeds. The attached newsletter, written by Long Lakes' Aquatic Weed
Consultant. identifies 3 options for Long Lake, each one very different in approach, outcome and cost. Please
read each one carefully. indicate your choice below and return this page to us as soon as possible. Your vote
is very important.

Previous surveys of Long Lake residents showed that Whole Lake Dredging and Grass Carp were the
most popular options among residents. Knowing this we looked at these options very carefully. Early on, it
was decided that Dredging, although the most permanent solution. was 100 expensive (in the millions). Grass
Carp was the least expensive option and the one that Long Lake residents on the steering committee favored
the most. We intensely conferred with the Department of Fish and Wildlife that we should be able to stock
the lake with Grass Carp. Unfortunately, the Department of Fish and Wildlife have ruled out planting Grass
Carp in Long Lake as a viable option. The reason has to do with the possible negative impact on the Salmon
run that passes through and uses Long Lake.

The good news is that a low impact herbicide called Sonar appears to be very effective against our
problem weeds. The Department of Fish and Wildlife and the Department of Ecology will very likely allow us
to treat the lake with this widely used and agency approved herbicide.

THE STEERING COMMITTEE FAVORS OPTION E-1.

The overall goal for Long Lake is to eradicate all the non-pative invasive weeds. Only Option E-1
targets this. The Steering Committee members signed below favor Option E-1 assuming it can be made
affordable for Long Lake. This option has a high probability of removing.the target non-native weeds from --
the lake permanently if the proposed treatment is followed. .

%l t ’&2 _— éj:ﬁé’:—:"—- -
Bill Barron - Tesy Brown “Ae; s

WHO PAYS FOR TREATMENT IF WE AGREE ON AN OPTION?

Since Long Lake is a public lake used by thousands of people every summer it only makes sense that
treatment cost be spread out among all lake users. Fortunately there is a Non-Profit association, Citizens for
Preservation of Kitsap County Lakes (CPKCL) lobbying in our behalf for a county-wide lakes management
program.

In February. the County Commissioners listened as CPKCL unveiled a no-nonsense Lakes
Management Program. The program would clean-up and manage all public lakes in Kitsap County using
existing tax money already collected for the Surface and Storm Water Management Program. We estimate
the entire program would need about $5 a year of the $45 a year per household the county is now collecting.
[f CPKCL is successful Long Lake could begin weed removal as early as 1998.

. Scott odndin =~ —-.
e

PLEASE CIRCLE YOUR CHOICE BELOW AND MAIL THIS BACK TODAY.
Option E-1: Whole lake herbicide treatment to eradicate all Non-Native Invasive Weeds
Option E-2: Eurasian Watermilfoil eradication only (about 12% of the weeds)
Option M-3: Weed removal in high use areas only (about 6% of the weeds)
Option 4 No action

Note: Your vote indicates your preferred treatment Option and does not mean you agree with the cost of the
treatment or to pay for any treatment whatsoever. We are going to ask the County Commissioners to support
a county wide lakes program that would pay for this treatment out of existing tax dollars as mentioned above.







Long Lake Integrated Aquatic Vegetation Management Plan
(IAVMP) Project
First Steering Committee Meeting

DATE: May 29, 1996

TIME: 4:00-6:00 pm

PLACE: Kitsap County Fair & Parks Department
Bremerton, WA

AGENDA
1. introductions 4:00-4:10 pm
2, Project Overview 4:10-4:30 pm
3. Review of Steps for Developing an IAVMP; - 4:30-5:30 pm

Steering Committee Member Comments on
Problem Statement, Management Goals, and
Long Lake Beneficial Uses/Zones
4. Field Work: Schedule and Volunteers 5:30-5:40 pm

5. Schedule Next Meeting: Steering Comm Mtg #2 5:40-5:50 pm
' First Workshop

6. Adjourn 5:50-6:00 pm

WATER Environmental Services, Inc.







First Long Lake IAVMP Stesring Committee Meeting Notes, May 29, 1996

Long Lake IAVMP Project First Steering Committee Meeting Notes
May 29, 1996, 4:00 to 6:00 pm, Kitsap County Fair & Parks Office

Maribeth Gibbons (WATER Env. Svc., Inc.) and Harry Gibbons (KCM, Inc.), project
consultants, welcomed everyone in attendance to the first Steering Committee Meeting for the
Long Lake IAVMP Project. The Long Lake IAVMP Project is being funded through a
Department of Ecology Aquatic Weeds Management Fund (AWMF) Grant.

Steering Committee members introduced themselves. Kathy Hamel oversees the Freshwater
Aquatic Weeds Management Program for the Washington Department of Ecology, and is
Ecology's project manager for the Long Lake IAVMP Project. Cyndy Holtz is Director of
Kitsap County Fair & Parks, which is the local sponsor of the Long Lake IAVMP Project. The
Long Lake community was represented by Scott Sandin, Bill Barron, Jerry Johnson, Nick
Hoyt, and Terry Brown. Stephan Kalinowski from the Washington Department of Fish and
wildlife was also in attendance.

Maribeth presented an overview of the Long Lake JAVMP Project and the tasks for which the
project consultants are responsible. The project goal is for the Long Lake community, Kitsap
County Fair & Parks, WATER and KCM to work cooperatively to develop an Integrated
Aquatic Vegetation Management Plan for Long Lake that balances recreational, water quality
and fish/wildlife habitat. WATER is responsible for three project tasks. Task 1 is
development of the draft and final versions of the Long Lake IAVMP. Task 2 consists of
holding five steering committee meetings and three public workshops as part of public
involvement to solicit input, comments and review of the developing plan. Task 3 consists of
an aquatic plant survey that will be conducted by the project consultants with assistance from
volunteers during the summer, 1996, and a lake sediment coring instruction for volunteers to
further sample their lake. The aquatic plant survey not only includes mapping plant zones in
the lake, but also collection of quantitative plant biomass samples and production of archival
plant voucher specimens of major species occurring in the lake. The importance of producing
permanent plant voucher specimens for Long Lake and filing these with the Department of
Ecology was discussed. -

Harry next reviewed the eleven steps to be followed in designing an integrated aquatic plant
management plan (as described in the Citizens Manual for Developing Integrated Aquatic
Vegetation Management Plans). He emphasized that the Public Involvement Step (Step C) is
really the hub of the planning process, and that the Steering Committee represents the larger
community and is responsible for steering this planning process.

Maribeth then led a discussion of a preliminary workup of Step A (Develop the Probiem
Statement), Step B (Identify Management Goals), and Step E (Identify Waterbody Use
Areas). She and Harry emphasized that aquatic plants are important components of a
freshwater system like Long Lake and that there is a fine balance between macroscopic (large)
aquatic plants and microscopic algae.

Regarding the Problem Statement, Maribeth noted that the most serious problems in Long Lake
were the presence of three Class B noxious plant species, Brazilian elodea, Eurasian
watermilfoil, and purple loosestrife. Recreational and wildlife/habitat problems associated
with these weeds should head the list in developing the Problem Statement. Scott and Bill
noted that Brazilian elodea growth in the lake was by far the worst of the three, although purple
loosestrife was also threatening shoreline areas, and that milfoil growth was patchier and less
dense. Harry noted that we would have a better handle on the extent of these weed species
(and other plants) after the aquatic plant survey was completed later this summer.
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The committee next discussed the kind and quality of the fishery in Long Lake and possible
effects of aquatic plants. Cuttroat trout and migrating salmonids are currently present in the
Long Lake system. Sockeye salmon are not believed to be present in Long Lake. Stephan (Fish
& Wildlife Habitat Specialist) reported that there were over 100,000 spiny-rays present in the
lake. He stated that bass and bullheads were generally considered to be healthy, and probably
not as affected by the current dense vegetation in the lake compared to human use impacts. Bill
noted that the future of the lake rested in maintaining a balance between pristine habitat
conditions and human recreational use. He also noted that in areas of the lake the sheer mass
of the weeds often made fishing difficult. Also, proper presentation of lures to the fish was
hampered by dense weed beds. Both Scott and Bill observed that waterlilies in the south end
are not perceived to be as much a problem as aquatic plant growth in other sections of the lake.

The question of possible use of sterile grass carp as an aquatic plant biocontrol in Long Lake
was touched on only (as actual methods won't be examined until later in the planning process).
Stephan didn't foresee the use of grass carp being allowed in Long Lake, but did note that
Washington Department of Fish and wildlife did not yet have a long-term policy on small
lakes.

Bill and Scott explained that many people have different perceptions of what the problems are
in Long Lake, and that it will be important to isolate for planning purposes aquatic weed
problem perceptions from other lake problems (like bulkheads). For example, because of
‘ncreased sedimentation over the years, the condition of Curley Creek outlet is considered a
problem, but really is not an aquatic plant problem per se. Swimmers itch {due to snails acting
as vectors for the parasites) is a health problem that occurs in Long Lake that can be associated
with aquatic plant growth. To avoid confusion up front, Scott suggested that the very first part
of the plan should identify what problems are NOT included in development of the IAVMP.
Discussion continued on the topic of sedimentation in the lake and effects on the fishery. It was
noted that spawning of cold water fish did not occur in sedimented areas of the lake. In
addition, because of the very shallow nature of Long Lake, water temperatures were generally
too high to allow spawning.

Maribeth then asked if anyone on the committee was aware if any sensitive plant communities
or wildlife species were present at Long Lake, since this is an important aspect to consider in
the planning process. Long Lake community steering committee members identified baid eagles
and osprey living in the vicinity of Long Lake and utilizing the lake, and Stephan indicated that
there was even a Virginia reel observed in the south end of the lake. Maribeth informed the
committee that as part of the plan, she would be contacting the Washington Departments of
Natural Resources and Fish and Wildlife to check their data bases for rare and sensitive plants
and animals in the Long Lake watershed.

The Committee then moved on to discuss Aquatic Plant Management Goals for Long Lake
(Step B of the IAVMP) to maximize beneficial uses within the natural capacity of the lake.
Maribeth instructed that it was important to distinguish between management goals and
management methods. Goals are conditions in the lake that the community would like to
achieve, and methods are the means of accomplishing those goals.

The Long Lake community members, led by Scott and Bill, looked first at deciding on intensity
of control of the three noxious weeds present in the lake. Primary goals initially identified are
to eradicate milfoil and loosestrife from the lake if possible, and to aggressively control the
widespread Brazilian elodea infestation in the lake, perhaps concentrating on high use areas.
Next, the deep central area and the park beach were identified as priority zones that should be
kept clear of aquatic plants. Scott and Bill pointed out that there were a few areas used in the
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south end as ‘boat slalom courses that should be targeted for control, such as creating lanes
amongst the waterlilies.

The issue of long-term funding of aquatic plant management in Long Lake was next
considered. Discussion centered on the recent Lake Management District (LMD) voted on
specifically to fund the current aquatic plant management planning activities on Long Lake.
Generally, LMD's can extend up to 10 years. Kathy noted that the community would have the
chance to compete for implementation funds through Ecology's AWMF Program to finance some
of the immediate control measures that came out of the TAVM Plan, but that the community
would have to consider additional funding (private and/or public) mechanisms to keep
necessary management activities going. It is important to note that the ultimate aim of the Plan
is, after initial intensive treatment costs, to eventually decrease management costs to a low
sustainable level. Kathy explained that if the community was to apply for implementation
funds through Ecology, they would need a sponsor, like the County, a Water District,
Conservation District, or County Weed Board (Kitsap doesn't have one currently). Cyndy
observed that while Kitsap County Fair & Parks was currently sponsoring this Ecology-funded
Planning project, the Public Works Department would probably be the appropriate sponsor for
any future publicly funded projects on the lake. Kathy informed the committee of the existence
of a West side Noxious Weed Coordinator operating through the Washington Department of
Fish and Wildlife. An East side coordinator, Marty Genurich, also has been appointed. She
would obtain the Western coordinator's name by the next steering committee meeting.

The committee then reviewed and offered comments on a preliminary Lake Use Zone map for
Long Lake (Step E) developed by Maribeth as part of the Plan. Scott and Bill offered to
continue working on the map, providing more details and sending the revised version back to
Maribeth before the First Workshop on July 9.

Lastly, the committee decided that the First Public Workshop to kick off the project should be
held on July 9 (7-9 pm) at the Long Lake Community Center. It was also agreed that the next
Steering Committee Meeting should be held on July 23 at the Long Lake Community Center,
followed by a soil coring demonstration by Harry on the lake. Scott suggested that advance
notice of these meetings and workshops be sent out to all Long Lake property owners in a
separate mailing. He would work with the County on this. Also, he would try to get the local
newspaper to run a short announcement.
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Long Lake Integrated Aquatic Vegetation Management Plan
(IAVMP) Project
Project Kickoff Workshop I

DATE: July 9, 1996

TIME: , 7:00-9:00 pm

PLACE: Long Lake Community Center
PRESENTED BY: Kitsap County Fair & Parks

Long Lake Community
WATER Environmental Services, Inc.
& KCM, Inc.

AGENDA

Introduction

Review of Long Lake Community Aquatic Plant Management Efforts
to Date . A

Long Lake IAVMP Project Overview
Review of Steps for Developing an IAVMP in Washington State
Update on IAVMP Project Progress To Date
Review Draft Problem Statement, Management Goals, and
Long Lake Beneficlal Uses/Zones ‘

Upcoming Field Work: Aquatic Plant Survey and Sediment
Coring/Sampling Demonstration

Adjourn







LONG LAKE IAVMP PRELIMINARY WORKUP OF PLANNING STEPS

Step A. Develop Problem Statement. .

This step involves developing a realistic problem statement describing limitations imposed by
problem aquatic plant growth on beneficial uses of the lake. There may be other perceived
problems in the lake, e.g., water quality problems, physical problems with bulkheads, silting in
of shallow areas. Other types of State-funded management investigations like Ecology’s Lake
Restoration/Feasibility Study (Phase I, II) deal with identification and possible correction of
water quality problems in eligible lakes. The IAVMP, funded by an Ecology Program called
Aquatic Weeds Management Fund (AWME), specifically looks at aquatic plant problems in the
lake. Since the IAVMP process attempts to look at the “big picture” to design unique aquatic
plant management solutions, other significant problems are usually noted in the background
section, Step D (Describe Waterbody/Watershed Features) and may affect specific aquatic
plant management decisions.

Long Lake Draft Aquatic Plant “Problems"

« Invasion by noxious, non-native invasive species—weed species
Brazilian elodea (Egeria densa)
Eurasian watermilfoil (Myriophyllum spicatum L.)
Purple Loosestrife (Lythrum salicaria)

Detrimental to habitat/wildlife

+ displace native vegetation » affect waterfowl/wildlife usage
» Degrade recreational use

+ fishing area/quality ¢ aesthetic enjoyment

* swimmin » rowing, boating, slalom courses

g
Decrease lake volume/water quantity
Safety hazard to swimmers, waders
Other native plant problems
o dense waterlilies in shallows affect certain recreational uses

L 2N ]

Step B. Define Management Goals.

The next step is to identify reasonable management goals that maximize beneficial uses of the
water body, yet are compatible with the water body's capacity to meet human needs. In
developing realistic management goals, it's important to distinguish between management goals
and management methods. Goals are conditions in the lake or funding or management actions
that the community wants to achieve and the methods are the means of attaining those
conditions. (Actual treatment methods are examined later in Step H of the planning process).

Long Lake Draft Aquatic Plant Management Goals:

. Seek to balance recreational uses/habitat/water quality in a cost-effective,
environmentally sensitive way acceptable to the larger community

. Determine degree of removal of non-native, noxious,invasive plant species
—Eurasian watermilfoil-goal for intensive removal throughout lake
—Purple loosestrife-goal for intensive removal throughout lake
—Brazilian elodea-goal for intensive removal in high priority zones

. Identify priority areas in lake to be kept clear of all plants

~deep central area of lake

—park beach/launch

Regularly monitor effectiveness of control program; make modifications, if needed

Preserve special habitat around lake

Seek to develop long-termn funding sources

Utilize volunteer effort where possible

e & & @
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Long Lake Integrated Aquatic Vegetation Management Plan
(IAVMP) Project
Second Steering Committee Mgeting

DATE: July 23, 1996

TIME: 4:00-6:00 pm

PLACE: Long Lake Community Center
Port Orchard, WA

AGENDA
1. Review of Results of First Public Workshop held July 9, 1996

2. Additional Steering Committee Member Comments on
Long Lake Problem Statement, Management Goals, and
Beneficial Uses/Zones

3. Project Update
4, Upcoming Field Work

Aquatic Plant Survey to be conducted in late August
Review Consultant and Volunteer Survey Protocol

5. Schedule Next Meeting: Steering Comm Mtg #3
Second Public Workshop

6. Adjourn

(Meeting immediately followed by demonstration of lake sediment coring
technique to be used by volunteers during a supplemental summer
sampling program.) ‘

WATER Environmental Services, Inc.







Long Lake IAVMP Project Second Steering Committee Meeting Notes
July 23, 1996, 4:00 to 6:00 pm, Long Lake Community Center

Maribeth Gibbons (WATER Env. Svc, Inc.) and Harry Gibbons (KCM, Inc.), project
consultants, welcomed everyone in attendance to the Second Steering Committee Meeting for the
Long Lake IAVMP Project. The Long Lake IAVMP Project is being funded through a
Department of Ecology Aquatic Weeds Management Fund (AWMF) Grant.

Including Maribeth and Harry, other Long Lake Steering Committee members in attendance
were: Mary Kautz (Washington Department of Ecology, Northwest Regional Office) and Long
Lake community members, Scott Sandin, Bill Barron, Jerry Johnson, Nick Hoyt, and Wendy
Clark. Kathy Hamel (Washington Department of Ecology) and Cyndy Holtz (Director of
Kitsap County Fair & Parks) were unable to attend.

Maribeth presented an overview of results of the First Public Workshop of Long Lake
IAVMP Project which was held on July 5, 1996 in the Long Lake Community Center. This
workshop provided a chance to explain the Long Lake IAVMP Project, and go over the
preli write-up of Steps A (Develop Problem Statement), B (Identify Management Goals)
and E {Identify Waterbody Usage Areas) of the draft Plan that the Committee had prepared at
the First Steering Committee Meeting, Tumout for the Workshop on a summer weekday evening
was considered good with over 20 people present. There was good discussion on the historical
and current water quality problems in Long Lake, general costs of some management techniques,
and public and private funding sources available. It was noted by one of the Steering
Committee members attending the workshop that he thought the public wanted to hear more
about methods. Maribeth and Harry explained that this is a topic that will be discussed more
at the next (Second) Workshop. Also several committee members advised that at the next
Workshop the consultants should stress to the Long Lake community that having a Plan in
place is necessary for the next logical step for management action (i.e., to qualify for
implementation funds through Ecology's AWMF Program), to obtain required permits and
because doing so makes sense.

Maribeth then asked for Steering Committee Member comments on the three draft Plan Steps
A, B and E that were presented to the committee at the First Steering Committee Meeting. It
was recommended that the Goal Statement include prevention of the spread of Brazilian
clodea. No other additional comments were presented on the other two Steps.

Maribeth then gave a status report on the Long Lake IAVMP Project with a preview of
upcoming milestones. In particular, she explained that the whole lake aquatic plant survey
would be conducted by the project consultants with assistance from volunteers during the last
week of August, 1996." The aquatic plant survey would not only include mapping piant zones
in the lake, but also collection of quantitative plant biomass samples, and production of
archival plant voucher specimens of major species occurring in the lake. The importance of
producing permanent plant voucher specimens for Long Lake and filing these with the
Department of Ecology was discussed. Bill and Scott noted that a purple loosestrife map had
been produced a year or two ago identifying locations of this noxious weed around Long Lake
shoreline, and was submitted to the Washington Department of Agriculture. It was
recommended that WDA be contacted to get a copy of this map for the present IAVMP project.

Bill and Scott advised the committee that earlier studies of Long Lake prior to drawdown had
been conducted in mid-1970's by Entranco Engineers and University of Washington, and
suggested acquiring the reports if possible from these sources or Kitsap County Dept of
Community Development (Jim Swanson) or Dept of Fair & Parks (Larry Cote). All the Long
Lake community members on the Committee agreed that a lot of negative attitudes exist
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regarding previous studies done on Long Lake to date. They wanted the consultants to know
what they would be up against ahead of time so that they could respond to these issues.

The Long Lake Community had previously sent out a questionnaire to property owners to get
opinions on perceived problens caused by aquatic plants in Long Lake, as well as main goals that
should be addressed in the Long Lake IAVMP. The results of the survey that had been received to
date, including a summary of common comments, were summarized and presented to the
Committee for review and discussion. The most serious problems caused by aquatic plants in
Long Lake appeared to be poor water quality and unsafe swimming conditions. The major
management goal cited was to remove all non-native invasive weeds from the lake.

The committee decided that the Second Public Workshop should be held on November 19 (7-9
pm) at the Long Lake Community Center with the purpose of summarizing the status of the
project following the macrophyte survey. It was agreed that the Third Steering Committee
Meeting should be held prior to this Workshop on October 29 from 4-6 pm at the Kitsap
County Fair & Parks Building. The members asked that a project summary newsletter be
prepared by the consultants for review by the date of the 3rd Steering Comumittee Meeting, so
that it could be mailed to all property owners two weeks before the Second Workshop date.

The Second Long Lake Steering Committee Meeting ended with a soil coring demonstration by
Harry on the lake. A soil coring project on Long Lake was to be conducted by an Eagle Scout
volunteer with assistance from other scouts in order to earn a badge. It was suggested that
sediment coring sites on the lake should coincide with macrophyte survey transects established
by WATER. The Eagle scout was to be in attendance at this lakeside demonstration by Harry,
but unfortunately he didn't make it. Harry was able to show members of the Steering
Committee who lived on Long Lake so that they could later demonstrate the technique to the
Eagle Scout. Harry left the sediment coring devise with Bill Barron for this purpose.
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Citizen Questionnaire for Long Lake’s
Integrated Aquatic Vegetation Management Plan

Please give us your opinion for each
caused by, or exaggerated by, non-na

problem then please circle the “not a problem” response.

“possible problem” that you feel may be
tive weeds and/or aquatic plants.

If you feel the non-native weeds and/or aquatic plants are not affecting the possible

Possible Problem In my opinion this possible problem is...
unsafe swimming serious  needs attention  mot a problem _ mnot sure
poor quality fishing serious  needs attention _ not a problem  not sure
poor quality boating serious  needs attention _ not a problem _ not sure
poor water quality/bad color |serious needs attention  not a problem  mot sure
lower property value serious  needs attention  not a problem _ not sure
high winter water levels serious  needs attention  not a problem _not sure
usable lake area shrinking serious  needs attention _ not a problem _ not sure
other serious  needs attention  not a problem _ not sure
other serious  needs attention _not a problem _ not sure

What do you feel should be the main goals of Long Lake’s [AVMP?

 feel the IAVMP should address... How high a priority is this goal.
removing all of non-native invasive weeds high low do nothing not sure
reducing the quantity of lily pads at south end high low do nothing not sure
removing tall weeds for the first 50° from shore | high low do nothing not sure
dredging to remove weeds and muddy bottom high low do nothing not sure
cleaning just the wading areas in front of homes |high low do nothing not sure
other ' high low donothing not sure
other high low do nothing not sure

Please complete this questionnaire today, fold it so the return address shows, tape it
closed and put it in the mail. ‘

The Save Long Lake Association and Long Lake Steering Committee thank
you for your time and opinion, both are greatly appreciated.







ssible problems
that may be ca by, or exaggerated by,
'" non-native weeds ahslor aquatic plants
Results of 53 returned surveys-

unsafe swimming

—

serious needs attention not a problem not sure
11 24 7 5

-~

poor quality fishing
serious needs attention not a problem not sure
9 15 12 11
poor quality boating
serious needs attention nota problem not sure’
11 23 11 1
poor water quality/bad color
serious needs attention not a problem not sure
27 10 4 9
lower property value
serious needs attention not a problem not sure
11 14 11 11
high winter water levels
serious needs attention not a problem not sure
18 11 14 5
usable lake areé shrinking

serious needs attention not a problem not sure
19 11 9 5







Main goals of Long Lake’s JAVMP
Results of 53 returned surveys

removing all of non-native invasive weeds

high jow do nothing not sure
42 4 0 3

reducing the quantity of Wy pads at south end

high low do nothing not sure
17 13 11 6

removing tall weeds for the first 50 feet trom the shore

high fow do nothing not sure
27 10 10 4

dredging to remove weeds and muddy bottom

high low 7 do nothing not sure
32 8 4

cleaning just the wading areas in tront of homes
high low do nothing not sure
15 16 8 6
Additional goals
addressing weeds - high priority
biological solutions - high priority
dredge 100%, weat and sell dredge spoil as fertilizer, etc. - high priority
preserve wildiife - high priority
clean quality water - high priority
maintenance aﬁer cleaning - high priority

preventing over use and abuse of lake water quality (i.e., litter from boaters -
unstructured boating use) - high priofity







Long Lake Integrated Aquatic Vegetation Management Plan
(JAVMP) Project
Third Steering Committee Meeting

DATE: October 29, 1996

TIME: 4:00-6:00 pm

PLACE: Kitsap County Fair & Parks Department
. Bremerton, WA

AGENDA

1. Project Update

2. Review of Results of Aquatic Plant Survey conducted by WATER
staff on Long Lake in late August, 1996 :

3. Review of WATER-prepared Newsletter updating the IAVMP Project
to be mailed to Long Lake property owners before Workshop Il

4, Discussion on planned agenda for Workshop I} planned for
November 19, 1996

4. Other comments/questions from Committee on the Project

5. Schedule Next Meeting: Steering Comm Mtg #4
Third Public Workshop

6. Adjourn

WATER Environmental Services, Inc.







Long Lake IAVMP Project Third Steering Committee Meeting Notes
October 29, 1996, 4:00 to 6:00 pm, Long Lake Community Center

Maribeth Gibbons (WATER Env. Svc, Inc.) and Harry Gibbons (KCM, Inc.), project
consultants, welcomed everyone in attendance to the Third Steering Committee Meeting for the
Long Lake IAVMP Project. The Long Lake IAVMP Project is being funded through a

Department of Ecology Aquatic Weeds Management Fund (AWMF) Grant.

Including Maribeth and Harry, other Long Lake Steering Committee members in attendance
were: Kathy Hamel (Washington Department of Ecology), Mary Kautz (Washington
Department of Ecology, Northwest Regional Office) and Long Lake community members, Scott
Sandin, Bill Barron, and Nick Hoyt. Cyndy Holtz (Director of Kitsap County Fair & Parks)
was unable to attend.

Maribeth gave a status report on the Long Lake IAVMP Project with a preview of upcoming
milestones, She stated that the Long Lake IAPMP Project was currently at about the midway
point. Background data collection on the lake and watershed was nearly completed. She was
still working on getting existing fisheries data from the local Washington Department of Fish
and Wildlife personnel (Steve Kalinowski had offered to provide recent fish stocking data).
Results of the Washington Natural Heritage Program Database search on any sensitive plant
and wildlife species in the area were also still pending. '

Maribeth presented an overview of results of the whole lake aquatic plant survey conducted
by the project consultants during the last week of August, 1996. Brazilian elodea was the
dominant aquatic plant in the Long Lake system, occurring throughout the lake in varying
densities, but more concentrated in the southern half. Eurasian watermilfoil appeared to be ina
pioneering phase of colonization of the lake, apparently restricted to the southern end of the
lake (probably entered on boats putting in at the public launch in the last couple of years).
Purple loosestrife was found dotting much of the lake shoreline. The survey showed that the
native plant, coontail (Ceratophyllum demersum), a submersed, essentially rootless plant, was a
conspicuous member of Long Lake plant community. This species occurred in higher densities
primarily in the deep trough area and the southern half of the lake. Extensive, surfacing mats of
yellow and white waterlilies (Nuphar and Nymphaea spp.) were also prevalent in the southern
end of the lake, Other native plants (pondweeds, macroalgae Nitella spp.) were present in the
macrophyte community, but to a lesser extent. The aquatic plant survey data and biomass
samples are being used to map plant zones in the lake, as well as to produce archival plant
voucher specimens of major species occurring in the lake. The importance of producing
permanent plant voucher specimens for Long Lake and filing these with the Department of
Ecology was discussed. Bill Barron provided Maribeth with a purple loosestrife map that had
been produced a year or two ago identifying locations of this noxious weed around Long Lake
shoreline, and was submitted to the Washington Department of Agriculture.

Maribeth presented a draft copy of the First Newsletter describing status of the Long Lake
IAPMP Project for the committee's review. This newsletter traced history of grass roots efforts
to kick start management planning in the lake, summarized results of the late summer aquatic
plant survey, and gave results of a questionnaire sent out by Save Long Lake Association to
property owners to get opinions on perceived problems caused by aquatic plants in Long Lake, as
well as main goals that should be addressed in the Long Lake IAVMP. The most serious problems
perceived to be caused by aquatic plants in Long Lake appeared to be poor water quality and
unsafe swimming conditions. The major management goal cited was to remove alt non-native
invasive weeds from the lake. Scott suggested a larger, more prominent paragraph in the
newsletter be created describing date and agenda of the upcoming Public Workshop, with a
list/phone #s of all Long Lake Steering Committee contacts (Bill, Scott, Nick, Terry & Jerry).

WATER Environmental Services, Inc.







Third Long Lake IAVMP Steering Committee Meeting Notes, October 29, 1996

The Steering Committee next discussed the proposed agenda for the Final (Third) Public
Workshop. Maribeth explained that this Workshop would be a forum to review the draft Long
Lake [APMP, to present for discussion several alternative Integrated Management Scenarios
developed with the Committee, and achieve public consensus on a recommended Integrated
Aquatic Plant Management Scenario for Long Lake. Harry and Maribeth generally discussed
mechanical, physical, chemical and biological aquatic plant control methods currently permitted
in Washington State, and their applicability to the Long Lake situation. Scott and Bill
suggested looking at the feasibility of a major summer lake drawdown operation to expose a
large area of lake bottom/ plant heds that could be dozed and removed offsite. The smaller
remaining area of the lake could be managed for noxious aquatic plants using other methods
(herbicides?, other mechanical treatments?) To cut down on equipment expenses, Scott
suggested the possibility of getting bulldozers, semi-trucks and other heavy equipment donated
to the Long Lake cause, Harry and Maribeth noted that a major drawdown such as this could
be tricky both logistically and jurisdictionally, and would involve buy-off and coordination of
many local, State and Federal agencies and tribes. The project consultants would do some
further checking on this novel idea to determine if it would be a feasible alternative.

The committee decided that the Final Public Workshop should be held on February 18, 1997
{7-9 pm) at the Long Lake Community Center with the purpose of presenting the Draft IAPMP
with possible Management Scenarios to the Public for their choice. It was agreed that the
Fourth Steering Committee Meeting should be held prior to this Workshop on January 21,
1997 from 4-6 pm at the Kitsap County Fair & Parks Building. Maribeth noted that she would
work on and provide by the next committee meeting a draft copy of the [APMP with possible
Management Scenarios that could be further discussed and refined prior to the Final Workshop.

2 WATER Environmental Services, Inc.
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Long Lake Integrated Aquatic Vegetation Management Plan
(IAVMP) Project
Midterm Planning Workshop |l

DATE: December 10, 1996 (resched from November 19)

TIME: 7:00-9:00 pm
PLACE: Long Lake Community Building
PRESENTED BY: Kitsap County Fair & Parks

Long Lake Community
WATER Environmental Services, inc.

& KCM, Inc.

AGENDA
1. introduction
2. Overview of Long Lake IAVMP Project

3. Update on IAVMP Project Progress To Date
-Where we're at in the Planning Process

4, Results of Summer, 1996 Aquatic Plant Survey of Long Lake

5. General Review of Aquatic Plant Control Methods Available in
Washington State and Applicability to Long Lake

6. Looking Ahead to What's Next in the IAVMP Project
--How the Plan will be Finalized

7. Other Comments

8. Adjourn
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Long Lake Integrated Aquatlc Vegetation Management Plan |
' (JAVMP) Project :
Fourth Steering Committee Meeting

DATE: January 21, 1997

TIME: 4:00-6:00 pm

PLACE: Kitsap County Fair & Parks Department
Bremerton, WA

- AGENDA
1. Project Update |
2. Review of results of Workshop Il held on December 10, 1996
3. Review and discuss Prellmlnary' IAVMP Treatment Scenarios and
narrow down to most feasible Scenarios to present to community
tor choice at Final Workshop .

3. Discussion on planned agenda for Einal Workshop Ili tentatively
planned for February 18, 1997

4. Other comments/questions from Committee on the Project

5. Scheduie Next Meeting: Final Steering Comm Mtg #5
Confirm Meeting Date for Third (Final) Public Workshop

6. Adjourn

WATER Environmental Services, Inc.







Long Lake [AVMP Project Fourth Steering Committee Meeting Notes
January 21, 1997 4:00 to 6:00 PM, Kitsap County Fair & Parks Department

Maribeth Gibbons (WATER Env. Svc., Inc.) and Harry Gibbons (KCM, Inc.), project
consultants, welcomed everyone in attendance to the Fourth Steering Committee Meeting for the -
Long Lake JAVMP Project. The Long Lake IAVMP Project is being funded through a
Department of Ecology Aquatic Weeds Management Fund (AWMF) Grant.

Including Maribeth and Harry, other Long Lake Steering Commuittee members in attendance
were: Mary Kautz (Washington Department of Ecology, Northwest Regional Office), Dan
Collins (Washington Dept of Fish and Wildlife, Inland Fish Div, Reg 6) and Long Lake
community members, Scott Sandin, Bill Barron, Nick Hoyt, Terry Brown and Jerry Johnson.
Stephan Kalinowski (WDFW, Habitat Mngmt, Reg 6) attended the latter part of the meeting.
Kathy Hamel (Washington Department of Ecology), Cyndy Holtz (Director of Kitsap County
Fair & Parks) and Bill Freymond (Washington Dept of Fish and Wildlife, Inland Fish Div, Reg
6) were unable to attend.

Maribeth gave a status report on the Long Lake IAVMP Project witha preview of upcoming
milestones. She stated that the Long Lake IAPMP Project was nearing completion and was
currently at the very critical point of developing several potentially feasible management
scenarios for Long Lake that, with the Committee's approval (hopefully at this meeting), could
be presented to the larger lake community for final selection at the upcoming Final Public
Workshop. She and Harry then reviewed with the Committee a wide range of integrated
treatment scenarios for Long Lake, with the purpose of narrowing these down to a few of the
most practicable scenarios for Long Lake.

The two large-scale mechanical dredging scenarios (E-2A, E-2B, E-5) were the most intensive in-
lake treatments, with the most potential for environmental impacts, and were potentially the
most costly. Because mobilization costs alone could be considerable, a minimum of 50 acres
dredged was recommended, with project costs still being very high. Whole lake SONAR
{systemic herbicide) treatment (E-1, E-4) could also be quite a spendy proposition approaching
1 Million Dollars, given the great size of the lake and extent of infestation of target Brazilian
elodea.

There was much discussion regarding the Sterile Grass Carp Planting Scenarios (E-3, E-6,E-8).
Dan C. noted that Coho salmon (which are considered endangered species in some parts of the
State) do utilize the Long Lake system and spawn in Salmonberry Creek. Their presence in this
system is therefore significant and any in-lake management scenario would be carefully
scrutinized by resource agencies with this in mind. Some of the citizens raised questions about
WDFW's requirement of screening important inlets and outlets in lakes where sterile grass carp
plants are made. Dan replied that it was crucial to prevent their passage out of the lake and
thus protect stream habitat and ultimately the fishery resource. Also with regard to sterile grass
carp plantings, warm-water fisheries in the lake must be considered in addition to anadromous
fish. In particular, as aquatic plant beds are eliminated as a result of feeding activity of the
carp, placement of artificial barriers may be needed.

With regard to E-8, the discussion then turned to the possibility of using a more portable,
temporary “corral” fencing structure that could be deployed in the lake to contain the grass carp
within a defined area of the lake for "spot treatment. After a suitable period of time working
the initial corralled area, the remaining grass carp could be trapped out, the corral could be
removed and replaced in another area of the lake, and the trapped carp replanted in the new
area for subsequent treatment. Harry suggested that a preliminary design of such a barrier
might consist of a double metal curtain (e.g., small mesh chain-link fencing) anchored to the lake

WATER Environmental Services, Inc.







Fourth Long Lake IAVMP Steering Committee Meeting Notes, January 21, 1997

bottom by steel rebar spikes. This design should withstand otter attacks, which have
historically been a problem ripping into finer fabric screening material. The height of the corral
barrier above water will also be crucial, given previously documented ability of grass carp to
jump over low fences. Dan Collins indicated that this novel enclosure proposal might be of
serious interest to WDFW.

Maribeth brought to the committee’s attention the need for consensus on management goals
regarding intensity of control of the three noxious plant species present in Long Lake,
particularly the extremely aggressive goal of eradication. Agreeing on the management goals is
necessary to determine management intensity zones in the lake, and ultimately the management
methods (Scenario) employed. She suggested that the committee members review section Step
B-Management Goals of the draft plan prior to selecting feasible management scenarios from the
current list, so that goals matched methods selected. A question was raised by a citizen
committee member about Ecology's policy requiring eradication if noxious plant species inhabit
a lake system. Unfortunately, Ecology's official position on this issue couldn't be presented,
since Kathy Hamel was not at the meeting, Generally speaking, Maribeth and Harry noted that
they perceived eradication of a noxious species might be a viable goal if such a project was
determined to be affordable, logistically feasible, and received buy-off from all significant
agencies and groups. Maribeth said that she would discuss Ecology's policy regarding
eradication and the Aquatic Weeds Management Fund (AWMF) Program before the next
Steering Committee meeting.

Despite much discussion and comments on these preliminary scenarios, it was clear by the end
of this meeting that more time and work was needed by the Committee to pare down the long
preliminary list to a few practicable scenarios that could be recommended to the general public
to obtain community agreement on a selected action plan at the final Workshop. The
consultants suggested putting together a table for Committee review describing all the Scenarios,
including a new scenario whichisa variation of Scenario E-8, making use of a removable grass
carp corral. The Committee also asked for written ballpark estimates on in-lake treatments
to aid in making better comparisons. The consultants would also include this information in the
above-described table. Maribeth would compose the table, mail it out to all members, and
2sked that each of the Committee review the updated information on scenarios and contact her
with his/her top choices prior to the next Steering Committee Meeting.

The committee members decided to cancel the Final Public Workshop that was tentatively
scheduled to be held on February 18, and instead hold the last steering committee meeting
on that date at the Kitsap County Fair & Parks Office from 4:00 to 6:00 PM to finalize choice
of scenarios to be presented to the lake community at a later date. Maribeth would check with
Cyndy Holtz on availability of the meeting room on that date and contact all committee
members if there was a problem.

2 WATER Environmental Services, Inc.
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Date: January 24, 1997

To: Members of the I\./ ng Lake JAVMP Steering Committee
- From: Maribeth Gibmns ATER) & Harry Gibbons (KCM), Project
Consultants

Subject Review of Preliminary Management Scenarios for Long Lake IAVMP
Project, amended as a result of recent Steering Comm Mtg held JAN 21.,
1997 :

The 4th Long Lake IAVMP Steering Committee Meeting was held on Tuesday, January 21,
1997 from 4:00 to 6:00 pm at Kitsap County Fair & Parks Office in Bremerton. At this
meeting the committee discussed the draft IAVM Plan developed by the project consultants,
including potential (preliminary) management scenario choices, in preparation for
presentation to the general public at the final Public Workshop.

There was much discussion and comment on these preliminary scenarios, but by the end of
the meeting, it was clear that more time and work was needed by the Committee to pare
the list down to a few practicable scenarios that could be recommended to the general
public to obtain community agreement on a selected action plan at the final Workshop. The
Committee also asked for written ballpark estimates on in-lake treatments to aid in
making better comparisons. Additionally, the members decided to cancel the previously
scheduled Public Workshop to be held on February 18 and instead hold the last
steering committee meeting on that date at the Kitsap County Fair & Parks Office from
4:00 to 6:00 pm to finalize choice of scenarios to be presented to the lake community ata
later date.

As requested, Harry and [ have produced a simple table with estimates of in-lake
treatments for all the scenarios, We've also revised the original Scenario list to include a
new scenario that was proposed at the last meeting, which is a variation of Scenario E-8,
making use of a removable grass carp corral. We would appreciate your further review of
these scenarios and ask that you send me your top several choices before the last Steering
Committee Meeting on February 18 (by February 15, please). 1 will compile everyone'’s
choices and we can use this as a basis for discussion at this meeting,

Thank you for your review of and input on this very critical part of the Long Lake JAVMP
Project. If you have any questions in the meantime, please give me a call at (206) 842-9382
or Harry at (206) 443-3526. |







DRAFT

LONG LAKE
INTEGRATED AQUATIC VEGETATION MANAGEMENT PLAN -
PRELIMINARY SCENARIOS

AMENDED SINCE. JAN. 21, 1997 STEERING COMM. MEETING

A number of preliminary IAVMP scenarios are presented for Long Lake that vary in meeting
major management goals dealing with noxious or other nuisance plant species. In addition to
in-lake treatment of nuisance weed populations, all scenarios include lake and watershed
management elements to maintain beneficial uses. While infestation by several exotic weed
species may be considered a priority problem in Long Lake, the plan emphasizes the
importance of watershed management in imiting inputs of nutrients and other contaminants to
this lake system that can and has exacerbated water quality (and nuisance plant) problems
over the years. The plan also includes provisions for a public awareness program, and an
annual monitoring program to evaluate effectiveness. Furthermore, to maximize benefits of
exotic Brazilian elodea, Eurasian watermilfoil, and purple loosestrife removal, it is critical to
sustain a noxious weed prevention program so that any new outbreaks can be destroyed. Other
program elements include permitting, use restrictions, and securing and implementing funding.
f¢ must be stressed that aquatic plant management in Long Lake, particularly major goal
management of the exotic weed species, Brazilian elodea and Eurasian watermilfoil, will be an
on-going concern and will take long-term commitment. Furthermore, the resulting Plan is
dynamic and flexible, with checkpoints (Annual evaluations, Steering Committee Meetings) set
along the way to allow for any changes in course direction or control tactics. Given the
difficulty in routing established exotics like Brazilian elodea from a system, a five-year program
using the following elements is recommended. The preliminary Long Lake management
scenarios are presented from very intensive control strategies against the major non-native weed
species (E-2 probably the most intensive) to the least intensive or least area impacted.

NOTE: The Steering Committee will review these preliminary management scenario options.
Selection of the most feasible and acceptable of these scenarios (or variations) by the Steering
committee (ideally 2 or 3 scenarios) will be described in Step J (Choose Integrated Scenario),
and will be presented to the lake community for their choice in the final Public Workshop. The
final scenario choice will be detailed out in Step K (Action Plan).

1 ' WATER Environmental Services, Inc.




DRAFT

eSpot treatments w/Glysophate (RODEO) for p. loosestrife control
* shoreline applications
¢ treatment of islands in south end
(Year 2) *Alum treatment or nutrient inactivation
(Year 2-5) *Minor treatments using hand removal and bottom barrier and/or mini
suction dredge for B.elodea, E watermilfoil, p. loosestrife
eMinor treatments-- harvesting lanes in ski/slalom courses at south end,

if needed
Same as E-1

Long Lake IAVMP Preliminary Scenarios

Long-term Management Scenario E-2B ‘
(MAJOR GOAL: complete removal of Brazilian elodea, Eurasian watermilfoil, and purple

loosestrife)

In-lake Treatments
*Whole lake aquatic plant survey and biomass sampling in Spring
(Year 1) eLarge-scale lake-level drawdown/mechanical dredging of substrate to a
depth of 2m between 1.0 and 3.5 meter contours (approx. 70-80%
lake area)

eUpland disposal of sediment/plant fragment spoils .

e Small-scale, intensive removal of B elodea, E. watermilfoil along
undredged deep zone >3.5 m using diver-dredging, bottom barrier,
or other marmual removal

«Spot treatments w/Glysophate (RODEO) for P. loosestrife control
¢ shoreline applications :

* treatment of islands in south end '
(Year 2) *Alum treatment or nutrient inactivation
(Year 2-5) *Minor treatments using hand removal and bottom barrier and/or mini
suction dredge for B. elodea, E Watermilfoil, p. loosestrife

«Minor treatments— harvesting lanes in ski/slalom courses at south end,
if needed
Progr I nt

Same as E-1

‘Long-term Management Scenario E-3
(MAJOR GOAL: complete removal of Brazilian elodea, Eurasian watermilfoil, and purple

loosestrife)

e Whole lake aquatic plant survey and biomass sampling in Spring
(Year 1) eOQutlet/(inlet?) grass carp containment structure design and construction
*Spot treatments w/Glysophate (RODEQ) for p. loosestrife control
» shoreline applications
e treatment of islands in south end
* treat 100 ft buffer zone around islands p. loosestrife and
incidental waterlily control
(Year 2) *Major treatment involving planting of sterile grass carp :
- *Spot treatments w/Glysophate (RODEO) for p. loosestrife control
(Year 2-5) *Minor treatments using hand removal and bottom barrier and/or
suction dredge :
*Minor treatments— harvesting lanes in ski/slalom courses at south end, -
if needed

Other Program Elements
Same as E-1

3 ' WATER Environmental Services, Inc.




Long Lake IAVMP Preliminary Scenarios , ' DRAFT

Long-term Management Scenario E-1
(MAJOR GOAL: complete elimination of Brazilian elodea, Eurasian watermilfoil, and purple
loosestrife from lake) _

In-iake Treatments
Whole lake aquatic plant survey and biomass sampling in Spring
(Year 1) *Whole-lake application of systemic herbicide fluridone (SONAR,) for
_ Br. elodea and E. watermiifoil control
*Spot treatments w/systemic Glysophate (RODEO) for P. loosestrife
control
» shoreline applications
* treatment of islands in south end
« treat 100 ft buffer zone around islands for p. loosestrife and
incidental waterlily control
(Year 2) *Secondary application of fluridone (SONAR) or equivalent herbicide in
south end (up to 50% lake area), if regrowth of target B. elodea is
considerable {will also hit any residual milfoil patches surviving
1st SONAR treatment) '
+Spot treatments w/Glysophate (RODEO) for p. loosestrife control,
where needed (shorelines, islands)
(Year 3) *Additional fluridone (SONAR) applications in 10 acre+ units (up to
25% lake area) ‘
(Year 2-5) *Minor treatments using hand removal and bottom barrier and/or mini
suction dredge
«Minor treatments— harvesting lanes in ski/slalom courses at south end,
if needed
(Year 4-5) *Alum treatment or nutrient inactivation
Other Program Elements (Scenario E-1)
Environmental permits and assessment, if necessary
Use restrictions or modifications
Mitigation of sensitive native plants downstream or in-lake, if needed
Public Outreach and Education Program
Noxious Weed Prevention Program ‘
Program Monitoring and Effectiveness Evaluation
. aquatic plant surveys
. water quality monitoring
. meetings of Steering Committee
Watershed Management Program
Implementation and funding plan
Program administration costs

Long-term Management Scenario E-2A
(MAJOR GOAL: complete removal of Brazilian elodea, Eurasian watermilfoil, and purple
loosestrife)

In-lake Treatments
»Whole lake aquatic plant survey and biomass sampling in Spring
(Year 1) sLarge-scale hydraulic dredging of substrate to a depth of 1-2 m between

1.0 and 3.5 meter contours (approx. 70-80% lake area)

«Upland disposal of sediment/plant fragment spoils

«Small-scale, intensive removal of B. elodea, E. watermilfoil along
undredged shorelines <1 m and deep zone >3.5m using diver-
dredging, bottom barrier, or other manual removal

2 WATER Environmental Services, Inc.




Long Lake IAVMP Preliminary Scenarios DRAFT

s#»+ ong-term Management Scenario E-8A _
(MAJOR GOAL: complete removal of late pioneering stage Eurasian watermilfoil and B. elodea
in barriered portion of lake only) \

In-lake Treatments . -
eSame as E-8, except deploying in year 1 a reusable grass carp '
containment corraleup to 1500 ft) made of double row of cham-link
fencing sandwiching a structural fabric, unit all secured with rebar stakes.
Use corral in one area of lake for 3-5 years, then after removing residual
grass carp, dismantle and replace elsewhere in lake.

Pr El
Same as E-1

Long-term Management Scenario M-1
(MAJOR GOAL: localized physical/mechanical control of nuisance non-native and native
growth around shorelines only)

In-lake Treatments
+Whole lake aquatic plant survey and biomass sampling in Spring
(Year 1-5) *Minor treatments using hand removal and bottom barrier and/or diver-

suction dredge along shoreline docks, boat launches, beaches

eMinor treatments— harvesting lanes in ski/slalom courses at south end,
if needed

r
Same as E-1

Long-term Management Scenario M-2
(MAJOR GOAL: localized physical /mechanical/systemic herbicide control of nuisance non-
native and native growth around shorelines only) '

In-lake Treatments
«Whole lake aquatic plant survey and biomass sampling in Spring
(Year 1-5) *Minor treatments using hand removal and bottom barrier and/or diver-
suction dredge along shoreline docks, boat launches, beaches
+Spot treatments in waterlily /milfoil/B. elodea beds using Glysophate
(RODEO) or fluridone (SONAR)—creating lanes in ski/slalom
courses at south end, if needed
er ram El
Same as E-1

NOTE: **** New scenario based on input from Jan.21 Steering Comm
Mtg. '

5 WATER Environmental Services, Inc.




Long Lake IAVMP Preliminary Scenarios DRAFT

Long-term Management Scenario E-4,E-5,E-6 (same as E-1, E-2,E-3, respectively
exceEt without RODEO since MAJOR GOAL is to completely eliminate
only Egeria densa and Eurasian watermilfoil)

Long-term Management Scenario E-7
(MAJOR GOAL: complete removal of late pioneering stage Eurasian watermilfoil only)

in-lake T
«Whole lake aquatic plant survey and biomass sampling in Spring
(Year 1) eLarge-scale application in south end only of fluridone (SONAR) for E.
: watermilfoil control (may provide incidental control of B. elodea
in south)
(Year 2) ¢Secondary application of fluridone (SONAR) or equivalent herbicide in
. south end, if regrowth of target E. watermilfoil is considerable
(may also affect non-target Brazilian elodea)
(Year 2-5) *Minor treatments using hand removal and bottom barrier and/or
© suction dredge
«Minor treatments— harvesting lanes in ski/slalom courses at south end,
if needed
(Year 4-5) ¢Alum treatment or nutrient inactivation
Other Program Elements
Same as E-1

Long-term Management Scenario E-8 _
(MAJOR GOAL: complete removal of late pioneering stage Eurasian watermilfoil only, but also
‘ will control B, elodea)

In-lake Treatments
«Whole lake aquatic plant survey and biomass sampling in Spring
(Year 1) *Deployment of in-lake grass carp containment barriers across south end
of lake (below Salmonberry Creek?). If deployment at State
Jaunch (above Salmonberry Cr.), may need to consider inlet
containment structure on onberry Cr.
(Year 1) *Major treatment involving planting of sterile grass carp in south end of
lake only for target E watermilfoil, but also control of B. elodea
(Year 2-5) *Minor treatments using hand removal and bottom barrier and/or
suction dredge for remnant E. watermilfoil
Minor treatments— harvesting lanes in ski/slalom courses at south end,
if needed
(Year 5) *Remove grass carp from south end to north end (or remove entirely
from lake), leaving barrier in place, for new goal target B. elodea
(Year 5) *Minor physical treatment of areas not controlled by grass carp in area

between Salmonberry Creek and Curley Creek
her Program Element

Same as E-1

4 WATER Environmental Services, inc.
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Cost estimates for Long Lake IAVMP ( | N=CAKE TRERTMENTS oArLY) - Add
OrHER PRo62aM

Senaric Year activity unit cost cost total cos! £ LEmEnTr
E-1 1 Sonar  $1,000/ac $300,000
1 Rodeo $300/ac $6,600
2 Scnar  §1,000/ac $150,000
2 Rodeo $300/ac $1,800
a Sonar $1,000/ac $50,000
2,3,4.5 Bamer $1.25/sq f $54,450
4darh Alum $900/zc £288,000
$850,850
E-2A 1 hy-dredging $5/cu yd  $6,400,000 244 ac.© 3'depth
1 disposal $&/cu yd $6,400,000
1 barrier $1.25/sq ft $54,450
1 Rodeo $300/ac $6,600
2 Alum $500/ac $288,000
2,345 Barriar $1.25/sq ft $64,450
$13,203,500
E-2B 1 draw/dradging $12/cu yd  $15,100,000
1 disposal  $3.5/cu yd $4,400,000
1 bamier $1.25/sg R $54,450
1 Redeo $300/ac $6,600
2 Alum $200/ac £288,000
2345 Barrier $1.25/sq ft $84.450
‘ . $19,903,500
E-3 1 Containment $150,000 $150,000 & INLET/ouTL€7)
1 Rodeo $300/ac $6,600
2 Grass Camp $7.507ea $36,000 /5 CACP/ACRE
2 Rodeo $300/ac $6,600
2,3,4,5 Bamer $1.25/sq ft $54,450
$253,650
E-4 1 Sonar $1,000/ac $300,000
2 Sonar $1,000/ac $150,000
3 Sonar $1,000/ac £50,000
2,3,4,5 Barrier $1.25/sq R $54,450
4arh Alum 3900/ac $288,000
- $842,450
E-5 1 hy-dradging $Sicu yd  $6.400,000
1 disposal $5/cu yd $6,400,000
1 barrier $1.28/sg R $54,450
2 Alum £900/ac $288,000
2,345 Barrier  $1.25/sq ft $54,450
$13,196,900
E-6 1 Containment $150.000 $150,000
2 Grass Camp $7.50/ea $36,000
2,3,4.5 Bamier $1.25/sq f $54,450
$240,450
E-7 i Sonar $1,000/ac $150,000
2 Sonar $1.000sac $50,000
2,3.4,5 Barrier $1.25/sq 0 $54,450
4or5 Alum $900/ac $288,000
A $542,450
E-8+¢ B et et <75 yo0mt $150,000
E-5A 1 Grass Carp $7.50/ea $7.200
S @orrom Barrier  $1.25/sg H $12,500
[6.54 —5 Transter area 34071t $60,000]
5 Grass Camp $7.50/ea $7.200

REALANT $226,900 [ £-54)

a%06.000 (€~ )
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Long Lake Integrated Aquatic Vegetation Management Plan
(IAVMP) Project
Fifth Steering Committee Meeting

DATE: February 18, 1997

TIME: 4:00-6:00 pm

PLACE: Kitsap County Fair & Parks Department
Bremerton, WA

AGENDA

1. Project Update-This is final official meeting of the Long Lake
|AVMP Steering Committee

2, Review and discuss ballot results on revised Preliminary |AVMP

Treatment Scenarios sent out after Fourth Meeting and narrow
down to most feasible Scenarios to present to community for choice

at Final Workshop
3. Set date and planned agenda for Final Public Workshop 1

4. Other comments/questions from Committee on Draft Plan or Project
in general '

5. Adjourn
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Long Lake IAVMP Project Fifth Steering Committee Meeting Notes
February 18, 1997 4:00 to 6:00 PM, Kitsap County Fair & Parks Department

Maribeth Gibbons (WATER Env. Svc., Inc.) and Harry Gibbons (KCM, Inc.), project
consultants, welcomed everyone in attendance to the Fifth Steering Committee Meeting for the
Long Lake IAVMP Project. The Long Lake IAVMP Project is being funded through a
Department of Ecology Aquatic Weeds Management Fund (AWMF) Grant.

Including Maribeth and Harry, other Long Lake Steering Committee members in attendance
were: Kathy Hamel (Washington Department of Ecology), Cyndy Holtz (Director of Kitsap
County Fair & Parks), Dan Collins (Washington Dept of Fish and Wildlife, Inland Fish Div, Reg
6), and Long Lake community members, Scott Sandin, Bill Barron, and Jerry Johnson.
attended the latter part of the meeting. Mary Kautz (Washington Department of Ecology,
Northwest Regional Office), Stephan Kalinowski (WDFW, Habitat Mngmt, Reg 6), and Nick
Hoyt, Terry Brown (Long Lake community) were unable to attend.

Maribeth gave a status report on the Long Lake IAVMP Project, noting that this was the last
official scheduled meeting of the Steering Comunittee. She and Harry then reviewed with the
Committee members top three scenario preferences from the revised Preliminary IAVMP
Treatment Scenarios that had been sent out after the Fourth Steering Committee Meeting for
further review. The idea was to narrow down the large list of potentially feasible management
scenarios for Long Lake to a few of the'most practicable scenarios. Thus, the Committee’s
preferred choices would be presented to the larger lake community for final selection at the Final
Public Workshop. -

Maribeth brought to the committee’s attention the need for consensus on management goals
regarding intensity of control of the three noxious plant species present in Long Lake,
particularly the extremely aggressive goal of eradication. Agreeing on the management goals is
necessary to determine management intensity zones in the lake, and ultimately the management
methods (Scenario) employed. There was discussion about the difficulty or removing Brazilian
elodea from a system where it has been entrenched over a large area for many years. Again, it
- was pointed out that in the State of Washington there are not many permitted tools in the
aquatic plant management tool box that are highly effective against this noxious weed. The best
bets are systemic herbicide SONAR and grass carp, but each has constraints especially with
respect to the Long Lake site. A comment was made that contact herbicides could also be used
for spot treatment that would give immediate although short-term results, but the lake residents
didn't really want to consider this alternative.

With regard to SONAR use against Brazilian elodea, not much documentation exists on
successful eradication of this species from a large lake in the State of Washington. A multi-
year, aggressive herbicide treatment scheme is absolutely necessary with a such a goal. This
type of program is being tested in Lake Limerick in Mason County, with first year post-
treatment results becoming available later this year. A lakewide application of SONAR in Long
Lake would cost an estimated $300,000 for just one year's effort.

Bill indicated a desire to focus on eradication of the pioneering milfoil colonies and shoreline
purple loosestrife around the lake. SONAR is eftective against milfoil, usually at lower
concentrations than that required for Brazilian elodea control, while systemic RODEO can be
used against emergents like loosestrife with high success. :

There was much discussion regarding the Sterile Grass Carp Planting Scenario E-8. Dan noted

that Coho salmon (which are considered endangered species in some parts of the State) do
utilize the Long Lake system and spawn in Salmonberry Creek. Their presence in this system is

WATER Environmental Services, Inc.







Fifth Long Lake IAVMP Steering Committee Mesting Notes, February 18, 1997

therefore significant and any in-lake management scenario would be carefully scrutinized by
resource agencies with this in mind. Some of the citizens raised questions about WDFW's
requirement of screening important inlets and outlets in lakes where sterile grass carp plants are
made. Dan replied that it was crucial to prevent their passage out of the lake and thus protect
stream habitat and ultimately the fishery resource. Also with regard to sterile grass carp
plantings, warm-water fisheries in the lake must be considered in addition to anadromous fish.
In particular, as aquatic plant beds are eliminated as a result of feeding activity of the carp,
placement of artificial barriers may be needed. Dan indicated that the agency probably
wouldn't currently grant a permit for whole lake grass carp planting in Long Lake because of
serious concerns regarding significant anadromous fish runs present in the lake. To date in lakes
where an important anadromous fish resource was the site in question, the agency has not yet
granted a permit for the use of lakewide grass carp for aquatic plant control. There is also
uncertainty of predicting real control of target plants, especially with respect to eradication.

The next topic discussed was funding mechanisms that Long Lake community could access for
aquatic plant control. Kathy explained the Aquatic Weed Management Fund (AWMTF)
administered by Department of Ecology. Through a sponsor like the County, the community
could apply for as much as $100,000 for implementation, consisting of state match amount of
$75,000 and local match of $25,000. She emphasized that demonstrating readiness to proceed
on a project (showing actual dedicated funds or guaranteed means of obtaining funds) is a
critical factor in the evaluation committee choice of final awardees. The low-interest State
Revolving Loan Fund (SRF) is another means of financing lake management projects over a long
term. Aquatic plant management projects are typically not really eligible under Centennial
Clean Water program, and thus would not be a viable source for Long Lake.

Cyndy described several local funding avenues, including setting up a Lake Management
District (LMD), similar to what was done by the community to provide local match funds for
this Ecology Planning grant. A special LMD is more flexible than the tradition LMD. A Junior
Taxing District only requires 10 signatures to be placed before the County to consider, with a
Board of three individuals who decide on the actual assessment. Scott described current
interest and a proposal to set up a county-wide lakes management program dealing with
nuisance aquatic plant growth. Since there is a State launch at Long Lake, a question was
raised regarding availability of moneys from WDFW to fund an aquatic plant management
program. Dan replied that it would be difficult to obtain user fees from the agency. However, a
coin-operated locked gate on the launch is a possibility (something being looked into by Dawn
Severin in Skagit County).

Considering all the discussion, the Long Lake Steering Comumittee decided on three preferred
management alternatives to present to the public for their vote. They are E-1 (Whole-lake
SONAR treatment), E-8 (partial grass carp plant in south end/SONAR in north end), and M-2
(Spot treatment of loosestrife and waterlilies). Kathy would get a contact name from WDFW
regarding the agency's program for spraying purple loosestrife on State property to see if their
program could be coordinated with contracted treatment around the rest of the Long Lake
shoreline. (NOTE: As a result of agency concemns regarding difficulty of carp recapture and the
practicality of the portable barrier recommended in E-8, this scenario was later dropped in
favor of E-7 (SONAR in south end)).

Maribeth was asked to include a mail-back ballot in the final newsletter she was preparing for
distribution to all property owners explaining these committee-preferred alternatives. Prior to
the Final Workshop, the ballots would be tallied and official results presented to those
assembled at the Workshop. She would also notify all committee members as to the date of
this Workshop, tentatively set for late May, 1997, :

2 WATER Environmental Services, inc.
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Date: March 18, 1997
To: Members of the Lo?g}ake IAVMP Steering Committee
W

From: Maribeth Gibbons (WATER) & Harry Gibbons (KCM), Project
Consultants
Subject: Review of Control Intensity and Management Scenario Sections for

Long Lake JAVMP Project, resulting from Steering Comm Mtg held
Feb. 18, 1997

The 5th (last official) Long Lake IAVMP Steering Committee Meeting was held on Tuesday,
February 18, 1997 from 4:00 to 6:00 pm at Kitsap County Fair & Parks Office in Bremerton.
At this meeting the committee discussed the draft IAVM Plan developed by the project
consultants, primarily for the purpose of having committee consensus on a final potential
list of management scenario choices for presentation to the general public at the final Public
Workshop (hopefully to be held in the latter part of April).

As a result of committee discussion at this last meeting, the potential Scenario list has been
narrowed down to three possible options (a 4th No Action Option is also included as a
matter of course). We would appreciate your further review of these scenarios described in
the Alternative Integrated Treatment Scenarios Section and the Control Intensity Section of
the final Plan. If you have any comments on these sections, please let me know ASAP, as |
must compile a newsletter summarizing these possible choices to send out to the lake
community before the Final Public Workshop. 1 will contact you shortly with a date for the
final Public Workshop.

Thank you for your review of and input on this very critical part of the Long Lake IAVMP
Project. If you have any questions in the meantime, please give me a call at (206) 842-9382
or Harry at (206) 443-3526.







Long Lake integrated Aquatic Vegetation Management Plan
(IAVMP) Project
Midterm Planning Workshop Hi

DATE: May 27, 1997

TIME: 7:00-9:00 pm

PLACE: Long Lake Community Building
PRESENTED BY: Kitsap County Fair & parks Department

Save lLong Lake Association
WATER Environmental Services, inc.
and KCM, Inc..

AGENDA
introduction
Overview of Long Lake IAVMP Project

Presentation of Alternative Aquatic Plant Management Scenarios
as Developed by the Long lake IAVMP Steering Committee

Tonight's goal Is to get public input and direction on the Integrated
Agquatic Vegetation Management Plan for Long Lake.

Discussion and Comments on the Long Lake 1AVM Plan and
Possible Funding mechanisms for Implementation of Plan

Aquatic Plant Management. Planning Experience in Local Lakes
with Similar Problems

Other Comments

Adjourn
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HOW DID WE COME UP WITH THE RECOMMENDED OPTIONS?

Over the last 12 months the Long Lake Steering Committee looked at all the viable options to nid
Long Lake of its Non-Native Invasive wesds. The attached newsletter, written by Long Lakes' Aquatic Weed
Consultant, identifies 3 options for Long Lake, each one very different in approach, outcome and cost. Please
read each one carefully, indicate your choice below and return this page to us as soon as possible. Your vote
is very important. _

Previous surveys of Long Lake residents showed that Whole Lake Dredging and Grass Carp were the
most popular options among residents. Knowing this we looked at these options very carefully. Early on, it
was decided that Dredging, although the most permanent solution. was t00 expensive (in the millions). Grass
Carp was the least expensive option and the one that Long Lake residents on the steering committee favored
the most. We intensely conferred with the Department of Fish and Wildlife that we should be able to stock
the lake with Grass Carp. Unfortunately, the Department of Fish and Wildlife have ruled out planting Grass
Carp in Long Lake as a viable option. The reason has to do with the possible negative impact on the Salmon
run that passes through and uses Long Lake.

The pood news is that a low impact herbicide called Sonar appears to be very cffective against our
problem weeds. The Department of Fish and Wildlife and the Department of Ecology will very likely allow us
to treat the lake with this widely used and agency approved herbicide.

THE STEERING COMMITTEE FAVORS OPTION E-1.

The overall goal for Long Lake is to eradicate all the non-native invasive weeds. Only Option E-1
targets this. The Steering Committee members signed below favor Option E-1 assuming it can be made
affordable for Long Lake. This option has a high probability of removing the target non-native weeds from
the lake permanently if the proposed treatment is followed. -

. /'\} /} A -
'} } " . o) — /s oo . ," / P a
o= — L fz Tttt o S g 21t
Bill Barron Tewy Brown Nick Heyt'/ / /Ierryﬁ/ohnson Scott Sandin

WHO PAYS FOR TREATMENT IF WE AGREE ON AN OPTION?

Since Long Lake is a public lake used by thousands of people every summer it only makes sense that
treatment cost be spread out among all lake users. Fortunately there is a Non-Profit association, Citizens for
Preservation of Kitsap County Lakes (CPKCL) lobbying in our behalf for a county-wide lakes management
program.

In February, the County Commissioners listened as CPKCL unveiled a no-nonsense Lakes
Management Program. The program would clean-up and manage all public lakes in Kitsap County using
existing tax money already collected for the Surface and Storm Water Management Program. We estimate
the entire program would need about $5 a year of the $45 a year per household the county is now collecting.
If CPKCL is successful Long Lake could begin weed removal as early as 1998.

PLEASE CIRCLE YOUR CHOICE BELOW AND MAIL THIS BACK TODAY.
Option E-1: Whole lake herbicide treatment to eradicate all Non-Native Invasive Weeds
Option E-2: Eurasian Watermilfoil eradication only (about 12% of the weeds)
Option M-3: Weed removal in high use areas only (about 6% of the weeds)
Option 4. No action

Note: Your vote indicates your preferred treatment Option and does not mean you agree with the cost of the
treatment or to pay for any treatment whatsoever. We are going to ask the County Commissioners to support
a county wide lakes program that would pay for this treatment out of existing tax dollars as mentioned above.

b
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Long Lake IAVMP

o Appendix B
Washington Natural Heritage Program Database Search of
Long Lake Watershed







Long Lake IAVMP

Appendix C
Summer, 1996 Long Lake Aquatic Plant Survey
Fathometer Recordings
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' LONG LAKE AQUATIC PLANT SURVEY
AUGUST 26-28, 1996
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Long Lake IAVMP

Appendix D
Manufacturer Labels

for SONAR®; AQUATHOL®, and RODEO®







This sarmgie Labet 2 curmant as of Feonaary 15, 1995, Tha podud descmt ong ang recommendahons omowasd in his aamoe Laoe ane
107 BICRFrOUNG INTTMLCN Only Always 1&fer 10 the iabel 0 The oroouTt birfory sing Monsania of any other agrichemicat p,w,&

e —...
B —————

EWEROED AGUATIC WEED AND BRUSH HERBICIDE

*Mansanto

Complete Directions for Use

in Aquatic and Other Noncrop Sites,
£PA Reg Yo, 524343
AYOID CONTACT WITH FOLIAGE, GREEN STEMS,
EXPOSED NONWOODY ROOTS, OR FRUIT OF CROPS,
DESIRABLE PLANTS AND TREES, SINCE SEVESE
VIMAY OR CESTRUCTION MAY RESIAT.
R0 1 1 mpaTed raeTarh of Mordyng Cemdaee,
12eL.] 200E171-1CE
Ar1d the salre f2be Safore semg this oredugt
Use aely acomding & Label instruzens.
Reast “LWIT OF WARRANTY SAD LABIUTYT before towing of uting. ¥ 2ems any
ol 3oczoTde, LM 2t oncs unopened.
REFORMULATICR IS PROMEITED. SEE INOOADUAL COMTAINER LABEL FOR
REPACIAGHG JHITATIONS,

LINTT OF WARRANTY AND LIABILITY

Thes Campany warmaats Bat tha product cofoeans to the cnamical descnptan
o the badel and is reaconathy 3 for the pumposas st ot in the Complts
Dirctiomy 2 Use Lava booket U"Direrdans T smen ussd in accoizancy min
e Cireztwng uacer Te conditions deseated theren, S OTHER SXFRESS
HARRANTY OR WP T WARRANTY OF TITHESS FOR PARTINIILAR PURPDSE
(R MERCHARTASIUTY OR ANY OTHER DFRISS OR MAPUED WARRINIY 5
MACE Tais waramy 5 ifso sudecs B e contibons and wntzons shalad
nerey,

Suver ane ak users s0ad sromply nadty s Comparty of any cams whetier
apued 10 somrach, negigence, it Sabiliny, 2ier lont o herwese,

Suver an¢ 2 users 2re sespensibie fer ail Joss of damage from use of banghyg
whh rasiils iren candhens deyond the controf of (his Compasy, isdoce,
bt agt wased 1o, wcompaiGatdy with groducs gmer han tnose setlathn e
Orecliony. poicalion b o coetacs with deratee vepmaticn, unysuil
weathes, weziher Conditens wch are oulsice the range consaieieg norma: at
the anevitanon e $1d o e ne partg whan tha oraduet i 2opies. 2 vefl
35 aezther condiines i A autsice the appkezron rAges st W n Te
DiracIans, appiaucs 1 any manner net pitity wr lorth e Direclons.
TFERE (4N cubae iR MeiTLMm rangs specTes m te Dieczens, o
4 presance & O0UCES TGS DNan thase set farth .« The Drections in or on the
ol o Taatey vepzrnoe,

THE DXCLLISIYE REMEDY OF THE LSER OR SENER. AND THE LT OF THE Lis-
BULSTY OF THIS COMPANY OR ANY OTHER STLLER FOR ANY ANO ALL LOSSES,
FUURIES OR DAWAGES RESLLTVG FROM THE JSE OR HANDLING OF THIS
PRCBUCT ONCLUDING CLAMS BASED IN CONTRAST. NEGLIGENCE, STRICT
LABIUTY GTHER TORT OR OTHERWISE) SHALL 8E THE PURCHASE PRICE PNID
3Y THE JSER OR BUYER FDR THE OLUAMTTTY OF THIS PRODUCT INVOLYED, OR,
AT THE ELECTION OF TS COMPANY Of AMY OTHER SELLER, THE REPLACE-
WENT (F SUCK QUAKTITY, OR, I NOT ADQUIRED BY PURCMASE. REPLACE.
WENT OF SUCH QUANTITY, e HO E¥ENT SHALL ThrS COMPANY (IR AKY OTHER
SECLER BE LARLE FOR AMY NGOENTAL CONSECUEMTIAL, OR SPECIAL OAM-
E 3

Burer 300 all wen 2w Geenvaa o b arcepted fe tams of this UvEE OF
WARRANTY AN JABILITY which may not be vanes by any verda of wiue
1psemerl

FRECAUT ONARY STATEMENTS/
Hazards 10 Humans ane Domestic Amals

K20 oul 3f reach of en dren, .
cautiont
AARFIL F RHALED
dvad Sreathag vaoas of Sprdy st
Remova comamastes conag and wash cLdi f baors Jewse.,
Wash aroug vy wnth soap 2nd waise aner g,
FARST AI0: IF INHALEQ. reare momakad to fresn ar . Seex retgp) anepon
1 teearsag ety davecps.

Fcase of an emet Y svainng tus roduct,
Cat Zedact, day o nghtt, (3143 6344000,

Environmental Hazards

Dy wit conarmate water whon Ssszeng of quarerl washwateny
Tramest T AW weeds can resd] o0 Tyen Ceplroon of jois e D
IcOMpesiton of 2023 MIME. (NS Sypen sy Can tause bsh suffocrion
Incase of: 37T or LERL soan up 2 ¢ rermive D a fandfid

Physical or Chemicat Hazards

$atay wamons 3 mis pmduct shogd be mixed, stares ard apeies uung only
SRimess Steel, aunmm, ToRgass, e and frsic e shel tantines,

DO 40T N, STORE 0R APPLY TRS PRODUCT OR SPRAY SOLUTIONS OF THES
PRODUCT M GALYARLIED STEZL OR UNLIMED SVEEL (EXCEPT STAINUESS
STEEL} CONTANERS OR SPRAY TANKS Mus product or speay soluvans of tis
prodact eas with Sich contmasrs and Liaks © produce ntrogen gas wrich
may fom 2 LgWy cambushbie @s mature, Ths 725 mitug cowd fash or
edede, caunng sencus persondl try, i wputed by ooea Mame spart
weiser's terzn, behiad cigarete o giher ignibos souree.

ACTIVE INGREDENT:
*Glypbasae, ¥-{shaspronomeiigrone,
in Ghamlgin of its eeprapylamne salt ..ol L . S3s%
IMERT INGREBENTS: ... & vvveevonens ceeren aene. LY
100.0%

*Comars 648 grams par fitre or'5 4 sounds per US galion of the actve ingre-
duert, grpingas, i e fwin i il norgylaene sl favivasent @ 39
Fams per e or & pouncs per 5. qulon of the asd, pypbotan.

DIRECTIONS FOR USE

i s 2 violation of Fadwal law 15 usa this product in amy manne inconnisten
wia 13 darg.

Fer more p-od et nformation, 2all mik-free |-832-332. 31111,

Storage anc Disposal

Do 0t contre = waer. ooanfs, feed o serd by stoage of disposal.
See contamer Ladel for STORAGE AND DISPOSAL :ndroctions,

. GENERAL INFORMATION .

Teis roduct, 2 water-sciupse Beuid. muees reaciy wild watee and hotoniz su-
Tazar: to ve appied a5 a foiiar spay for the corem or desirueton of many
fejace0us 11C M00dy BBl

s product moves thiough e xamt om the pant of febape conlact b and
17 e soot Systeny Yeuoe etiects oa most aneus weec's octur within 2 1o 4
days but ¢ Mt el bash spec.es Ty 0ot ocovr-for 7 days o Tore.
Edremely ceot or sdoudy weathes kolkiowmg reatment may Siw the &Koty of -
s oduct aad delay visun ofiess of comrd, Vishe sifects are 3 powel
whing ang yelmeg of e phnt wiich Jdvances o comeiels arowang ¢f
above-{reund prowth 2ad drieriaradion of Urdanpound A pars,

Urless gfherwrss dirschid on Bas a0ed, Jeizy axticaben unti végetaton has

emered 144 (eacnhed (be stagst destnbed for contrae ¥ such veelaion ancer
the “Weeds Conirciled™ section of Jies lasel.

Unemees$d pzmms ausng fiom casmaches indengosne rizomes ¥ ot
stocks cf prreancus of eush wik not 33 ffeciad by the spRy and wdl connave
W grow. For this masen dasl control ol mast perenaal wesds of drusk i
Yatanad waes treatment 15 pace 7l 1zt ¢owm slapes aowoachung matany.

Kbways use 'he ngner rate of B xoauct per jere wihin e recommendes
1296 WEA ye [ILICOM 1§ AeavY o dpnss
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AQUATHOL K

AQUATIC HERBICIDE

ACTIVE INGREDIENT

Dipotassium salt of endothall” .............ovvvennts 40.3%
INERT INGREDIENTS ...ttt 59.7%
TOTAL ..ot iiiann e 100.0%

*7-oxabicyclo [2.2.1]heptane-2,3-dicarboxylic acid equivalent 28.6%
Contains per gallon 4.23 1b. dipotassium endothali
(equivalent to 3.0 lbs. endothal acid)

KEEP OUT OF REACH OF CHILDREN
@ DANGER POISON %

STATEMENT OF PRACTICAL TREATMENT

IF SWALLOWED, drink promptly a large quantity of milk, egg whites, gelatin
solution or if these are not available, drink large quantities of water. Avold
alcohol. Call a physician immediately.

IF ON SKIN, immediately flush with ptenty of water for at jeast 15 minutes.
Remove and wash contaminated clothing before reuse.

i IN EYES, immediately fiush with pienty of water for at {easl 15 minutes.
Call a physician.

NOTE TO PHYSICIAN: Probable mucosal damage may contraindicate the
use of gastric lavage. Measures against circulatory shack, respiratory de-
pression and convuision may be needed.
See Side Panst for Addiional Precautionary Stalerments
NOTE: For GENERAL INFORMATION and DIRECTIONS FOR USE refer to accompanying brachure.

EPA Registration No. 4581-204 EPA Establishment No. 4581-TX-1

Net Contents ____ Gallons/___ Liters

ELF ATOCHEM NORTH AMERICA, INC.
Aghem Division
2000 Market Street, Philadelphia, PA 18103
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Sommon Name
3ass Weed
Jur Reeg

Saoniail
dydrilia

Milfoll ...l

Pondweed
3ushy

Curiy-Leaf .......
Fiat-Stem ........
floating-Leaf ....

Horned

Water Star Grass

(z"ereramhera 0. ket w2
V o

RATE-OF APPLICATION—LAKES AND PONDg\ _";i

“nd foliowir'tg chax;: inu’icazei ;ne.-mtét|guantﬂy of materfal to oe appnid.

Entire Pond Qr Large Spot Or Lake .

Latin Name - Area Treatmeni Margin Treatment
Sptamogeton amplifolivs ............ 2.9-3.3pom... 3.0-4.3 pom
S0Arganium spPD. «..ovvriieeninnanns 3.0-400pm... 4.0-5.0 pom
Caratopnyllum S00. .....ocoeiiennen. 1.0-2.0 pom 2.0-3.0 2om
Hvarilla verucillata ... 2.9-3. ppm 3.0-4.0 opm
Myriophyllum Spp. ..ovvvevecnnannnes 2.0-2.0 ppm 3.0-4.0 ppm
N3J3S SOD. eevrvnererrnirinienaaees 0.5-1.5ppm... 2.0-3.0 apm
Pptamegeton CiSOUS ....cveeeensn.. 0.5-1.5 ppm... 2.0-3.0 ppm
Sptamogeton zostenformis ......... 2.0-3.0 ppm... 3.0-4.0 ppm
Potamogeton natans ...........e.e... 1.0-2.0 oppm... 2.0-3.0 ppm
Zannicneilia Spp. v 1020 opm... 2.0-3.0 ppm
Potamogeton pecunatus ............ ’;) -2.9 aom 2.3-3.0 opm
Potamogeton americanus .......... .0-3.0 oom 3.3-4.0 ppm
Potamogeton diversifolius ......... 3_1.0-2_.0 opm 2.9-3.0 oom
Potamogeton fiiforms x.......... 2.0-30 apm ... 3.0-4.0 som
Potamogeten pusiilus ... u ... 1.0-20 ppm ... 2.0-3.0 zom
: 2:0-3.0.ppm ... 3.0-4.0 pom

-

P : 5 . ‘
APPROXIMATE GALLO(‘Tg'OE,AQUATHOL K FOR ONE ACRE‘!ZOS’ x 208’ TREATMENT

SN {1\ [\ DOSAGE IN GALLONS FOR VARIOUS CONCENTRATIONS iN PPM
N \ i 05 \ 10_—~F5 20 33 40 50
\ DEPTH .. A | . gom -ppm apm ppm ppm oom ppm
wit Ll 4.\ 08 > 1.0 1.3 19 26 3.2
2 i .\ O 1.3 1.9 2.6 3.8 5.1 6.4
4 ft R0 1.3 2.6 3.8 5.1 T7 162 128
e, M. .. 18 3.8 5.8 7.6 115 153 19.2

-

RATE OF APPLICATION—iIRRIGATION AND DRAINAGE CANALS™"
The following indicates the total quantity of material to be applied.
GALLONS OF AQUATHOL K REQUIRED TO TREAT 1 MILE BY 1 FOOT DEEP*

'NIDTH OF CANAL 1N FEET

PPM 3 10 5 20
1.0 pom 3.4 8.7% 2.2 1.5
2.0 npm 0.75 1.5 23 3.0
3.0 pom 1.2 2.3 3.5 4.5
4.0 ppm H i.3 3.0 4.3 6.0
50ppm | 20 3. 5.7 75

The minimum contact time with wesas for optimum results shouid 2e 2 hours.

*Cor deeper water. agjust rate accoraingly.

WARRANTY AND DISCLAIMER

“*Not or this use in Califarnia.

=if Atcchem North America warrants that this materiai coniorms o the chemical deécription
on the label and is reasonaoly fit for the ourposes referred to in the Directions for Use,

subject 0 the risks referred to therein. SLF ATOCHEM MAKES NC OTHER EXPRESS |

DR IMPLIED WARRANTY CF FITNESS OR MERCHANTABILITY CR ANY JTHER EX-
PRESS OR IMPLIED WARRANTY. iN NO CASE SHALL ELF ATOCHEM CR 3ELLER BE
LIABLE FOR CONSEQUENTIAL. SPECIAL CR INDIRECT DAMAGES SESULTING
“R0M THE USE OR HANDLING OF 7HIS PRCDUCT 'NCLUDING. 3UT NOT LIMITED
70, LCSS OF PSCFITS, BUSINESS REPUTATION, OR CUSTOMERS; LAEOR COST;

OR OTHER EXPENSES INCURRED IN PLANTING OR HARVESTING,

Zit Atccnem ana selter offer this oroduct and the buver and user accept ‘t subject to the
‘gregeing conditions of sate and warranty 'wnich may Je vaned only Dy agreement in writing
signea dy a duiy authorized representafive of Elf Atochem.




GENERAL INFORMATION

'AQUATHOL K is a liquid concentrate soluble in water which is effective
against a broad range of aguatic piants with a margin of safety to fish.

Dosage rates indicated for the application of AQUATHOL K are measured
in “Parts Per Million" {ppm) of dipotassium endothall. Oniy 0.5 to 5.0 ppm
are generally required for aquatic weed control. whereas some fish species
are tolerant to approximately 100 ppm or over.

DIRECTIONS FOR USE
It is a violation of Federal law to use this product in a manner inconsistent
with its iabeling.

AQUATIC WEEDS CONTROLLED
AND DOSAGE RATE CHARTS

AQUATHOL K is recommended for the centrol of the following aguatic
weeds in irrigation and drainage canals, ponds and lakes at the rates
indicated. Since the active ingredient is water soluble and tends to diffuse
from the area treated, select the dosage rate applicable to the area to be

treated. Use the lower rate in each range of rates where the growth is (
young and growing and/or where the weed stand is not heavy. Marginal 4
treatments of large bodies of water require higher rates as indicated. /-\v:}’ ‘
HOW TO APPLY: !

AQUATHOL K is a contact killer; consequently, do riot ap ore weed§
are present. Application as early as p: te~after weeds are present is

e \
recommended to permit use of lower ap 1'c__a.§ion\§tés. bev,e.ver,"ior best \/!
results water temp should be gl 65°F of abave. if an ent] -pﬁﬁd is /
treated at onm@‘ dissolved oxygen lfzve\\is W at time of
application, décay-6T weeds.may ‘remdy_e}poﬁghfnxygen from the water

. . ) = v ) L 1o, \
causing fishito sgffocate. Water contairiing very heavy vegetatiorshoul
be treated in sections=oprevept suffocation of fish, Sedwl e
treated 5-7 days apart. Carefuliy, measure size and dept area to be
treated and determine amoumt of ' AQUATHOL K to apply from chart. For
best results ap;ﬂpn a calm/dayfwher'e _.tbére is little wave action.

\

AQUATHOL K should be s ray"e/d on the water or injected below the water
surface and should be distributed as evenly as possible. it may be applied
as it comes from the container or diluted with water depending on the
~ equipment. Some dilution will give better distribution.

in instances where the nuisance to be controiled is an exposed surface
problem {i.e., some of the broad-teaved pond weeds) it is important to get
good contact coverage utilizing the highest concentration (least water
dilution) compatible with the type of equipment used so that even distribu-
tion is achieved.

Necessary approval andror permits shoilid be obtained in states where
required.




PRECAUTIONARY STATEMENTS
HAZARDS T0 HUMANS
(AND DOMESTIC ANIMALS)

DANGER

FATAL 'F ARSOREED THROUGH SKIN. MAY BE FATAL IF
SWALLOWED. =ARMFUL IF [INHALZD. CORROCSIVE,
CAUSES IRREYE3SIBLE SYE DAMAGE. DO NOT GET IN
EYES, ON SKIN OR ON CLOTHING. WEAR PROTECTIVE
CLOTHING, RUBEER 3LOVES, AND GOGGLES OR FACE
SHIELD "NHEN HANDLING. Wash thoroughly with soap and
water :rier handling and before eating or smoking. semove
contarminated clothing and wash before reuse. Avoid breath-
ing spray mist.

ENVIRONMENTAL HAZARDS

Avoid contac: with or drift to other crops or plants as injury
mav rasuit. Wasn out spray equipment with water after each
zoeration.
Sc not use fish from treated areas for food or fead within
3 aays of trzatment. Do not use water from treated areas for
watering ‘ivestock, for preparing agricultural sprays for food
croos. for irrigation or for domestic purposes within the
fallowing perioas:

Up :0 0.5 pom dipotassium salt

10.35 ppm acic equivalent}— 7 days after application
Uo 0 1.25 ppm dipotassium salt

{2.) pom acic equivalent)—14 days after applicatcn
Up 0 3.0 ppm dipotassism sait

{3.3 ppm acid equivalent}—25 days after applicaticn

NOTE: Areas treated with AQUATHOL K may be used for
swimming twenty-four nours after treatment.

Treated 'water can Je U°EU for sprinkling bent grass im-
mediately.

STORAGE AND DISPOSAL

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

Storage Instructions: Store in the original container. Jo not
store in & manner wnere ¢ross-contamination with other
aesticides, fertilizers. food or feea couic accur. Storage at
semperatures betow 32°F may resuit in the product freezing
or crystalizing. Should this occur the product must de
warmed to 50°F or higher and thoroughly agitated. in the
avent of a spiliage during handling or storage. absorb with
sand or other inert material and dispose of apsorbent in
accorgance with the Pesticide Disposal Instructions listed
below.

Pestiside Disposal Instructions: Pesticioe wastes are acutely
hazardous. !mproper disposal of excess pesticide, spray
mixture, or rinsate is a violation of Fegeral law. If these
wastes cannot be disposed of by use according to label
instructions, contact your State Pesticice or Environmental
Control Agency, or the Hazardous Waste representative at
the nearest EPA Regional Office for guidance.

Cantainer Disposal instructions: Triple rinse (or squivalent).
Then offer for recyciing or reconditioning, or puncture and
disoose of in a sanitary landfill, or incineration, or, if allowed
Dy state and local authonties by burning. if burned, stay out
of smoke.

5-C1028-02 C1 (292) Made and Printed in U.S.A.
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leisa violation of Federal [aw to use this
This labeling must be in the possessiun of the user
use unly by Feder2l, Gtate or loeal public ageacy p
by licensed commercial applicalo
Note 10 applicators (Stat¢ and Local Coordination): Be
wotification and approval of lotal and statr-authorities MaY
issuance ot special permits for such use.

All Directions for Use, General Information, AP
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at the {ime 0

¢ under voutract to or supery

ly to this supplenienta

onaistest with its laheling.

f agplication and is inteuded for
nel. trained in aquade werd control, or
tsed by the above agencies.

fore application under any project program.
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o Information, Precautions uid
} libeling.

Use Rates for Control of Eanrasian Watle
The tollowing applicanon rajes may he use
resarvoire where little dilution with untrented
may be applied O providle a ¢oncentration O
water. Appitcution rates necessary to achieve

watzr is expesled

the growing ¥easen.

rmiifoil in Whale Lake or
d fur control of Eurasiay W

£3.01t0 002 ppm {
these zutive ingredie
shown in the following table. Fur optimum control, it is recommen

Rescrvoir Treatments:

atarmilfoil whea treating Jakes of

1o oceut. Under these conditions, Sonar
19.10 20 ggb) of active ingredient in treated
nt concentrations m treated watet aTe
ded that gpplications be mnde early in

r Average Water Depth Quarts of Sonar A.S. per ‘—-‘
of Treaonent Site (fast) ) Treated Surface Area
1 0.027-0.05
2 0.05-0.11
3 0.08-0.16
4 0.11-0.22
.8 0.14-0.27
| Y 0.16.0.32
j 7 0.19-0.38
l 3 0.22-0.43
-9 0241-0.49
L 10 0.25-0.54 B

When mreated with these U
exhibit oply temporaty inj
rates may be ap lied whers
manageient of Furasisn W
tingers of these water bodies.

product umier Appiicadons tv Lakes and

ury w stanting fullowed hy resovery
functioging wotab
atermilfoil are made to oniy

the higher ratés and use d

P
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Specimen Lapei

Herbicide

A herbicide for management of aquatic vegetation
in fresh water ponds, lakes, reservoirs, drainage
canals and irrigation canals

Active Ingredient:
fluridone: 1-methyl-3-phenyl-5-[3-(irifluo

romethyl)phenyl]-4(1 H)-pyridinone............ 41.7%
Inert INQredients ......vecevessrcensssisssiiinisisnenns 58.3%
TORAL 1iisvrevreessrerirrereer e s sstssssssssn s saeransasans 100.0%

Contains 4 pounds active ingredient per gallon.

EPA Reg. No. §7690-4

First Aid

It in eyes: Flush eyes or skin with plenty of water.
Get medical attention if irritation persists.

If swallowed: Call a physician or poison control
center, drink one or two giasses of water and
induce vomiting by tauching back of throat with fin-
ger. Do notinduce vomiting or give anything by
mouth to an unconscious person.

i inhaled: Remove victim to fresh air. If not
breathing, give artificial respiration, preferably
mouth-to-mouth. Get medical atiention.

Environmental Hazards

Foliow use directions carefully so as to minimize
adverse effects on nontarget organisms. In order
to avoid impact on threatened or endangered
aquatic piant or animal species, users must con-
sult their State Fish and Game Agency or the U.S.
Fish and Wiidlife Service before making applica-
lions, .

Do not contaminate water when disposing of
equipment washwaters. Trees and shrubs grow-
ing in water treated with Sonar A.S. herbicide may
occasionally develop chiorosis. Do not apply in
tidewatermrackish water,

Lowest rates should be used in shaliow areas
where the water depth is considerably less than
the average depth of the entire treatment site, for
example, shallow shoreline areas.

. Directions for Use

Precautionary Statements

Hazards to Humans and Dorﬁestic Animals
Keep Out of Reach of Children

CAUTION PRECAUCION

Precaucion al usuario: Siusted no lee inglés, no
use este producto hasta que la etiqueta le haya sido
explicada ampiiamente, :

Harmful If Swaliowed, Absorbed Through Skin, Or
If inhaled

Avoid breathing of spray mist or contact with skin,
eyes, or ciothing. Wash thoroughly with soap and
water after handiing. Wash exposed clothing
before reuse.

*Trademark of SePRO Corporation

itis a violation of Federal law to use this product in
a manner inconsistent with its labeling,

Read all Directions for Use carefully before apply-

ing.
Shake well before using,

Storage and Disposal

Do not contaminate water, food, or feedby stor-
age or disposal.

Storage: Store in original container only. Do nof
store near feed or foodstuffs. Incase of leak or
spill, use absorbant materials to contain liquids
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 faciiity.

Container Disposal: Triple rinse {(or equiva-
lent). Then offer for recycling or reconditioning,
or puncture and dispose of in a sanitary landfii,
or incineration, or, if allowed by state and local
authorities, by burning. if burned, stay out of

smoke. ]

ide
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nerai iInformation

Sonar A3, neroxade 1S A selechve systemic aquase Nerbicoa for man.
agement 0! AGUANC veJeLanan In fresn waler ponas, jakes. resarvairs,
drainage canals and imgagon canals. Sonar A.S, is apsamea trom
water ov s1ant Snoots ana from nygrosail by he roots of aguatic vascu-
iar pants, i115 imponant © maintain the recommanded concentraton
of Sonar A.S. in contact 'min the weeas as long as possible, Raod
water movement or any cenaibon wntcn resuits in rapid dilution of
Sonar A, 3. 1n reated watar will reduce its etfecavenass, In susceptbie
ptants, Scnar A.S. inmitits the formation of carotens. In the aosanca of
carolene. sniorophyil is aoidly 2eQraaed by suniight. Hervicidal symp-
toms a1 Sonar A.S. appear:n seven 10 120 gays and appear as wnile
{cnlorcue; or pink growing soints, Unaer aptmum eonditions 30 to 80
days are recued batore ihe desired tevel of aguatic weag manage-
maent :s acruevas with Scnar A.S, Soeces susceplibility to Sonar A.S.
mav vary gecenamng on tme of year, stage of growtn, and water maove-
ment, For oestresults. azowy Sonar A.S. pnor o mitiation of weed
growth ar wnen weeds degin acave growth,

Scnar A.3. is not corresive to application equipment.

General Use Precautions

Jttain Aequired Permits: Consult with aooroonate stare of 10c3!
water authonties cafore aootying fus product. Permuts may DE recuireq
Dy staie or local public agencies.

Chemigation: Do not aooly Senar A.S. througn any type of imigaton
system.

Potable Water intakes: n lakas and reservoirs. 20 not aodly Sonar
A.S, within one-fourth mile (1320 feet) of any funcaoning potatie water
intake, Note: Existing potable water intakes which are no longer
in use, such as thosa replaced by potabie water weils ar connec-
tions to a municipal water system, are nat considered to be func.
Honing potabie water intakes,

Irrigation: Irrigation with watar Teated with Sonar A_S, may mmsult:n
injury 1 the ingated vegetaten, 3ePRC recommends informing those
who imigate from areas treatea with Sonar A, 3. of the imgapon ome
frames presanted in the lable telow. These ame irames are sugges-
tions wnich should be followed to reduce the potenoal tor injury to vege-
tation imigated with water treated with Scnar A.S.;

Daye After Apglication . 1
) ; Mevily Seaded
Crops/Seedbeds or Areas
Established to be Planted Inciuging
Established How Crons [Overseeded Goif

Apgolication Site Tree Crops Turf/Plants Course Greens
TF2nes ana Static Canats | 7 30 , 30
Carals ' 7 14 ' 30
TLaxes ang Resarvors 7 14 14

YFor purcoses of Sonar A.S. tabeling, & pond is defined as a body of
water 10 acres orless in size. A fake or reservoir is greates than 10
acres.

Weec Control Information

Vascuiar Aquatic Plants Controlled by Sonar A.S.
Floating Plants:
Common auckweed (Lemna rru'nanf

Emersed Plants:
soaercock {Nuphar lutaum)
wates-ily {Nympraea sgo.}

~Coriroiled oniy with a surrace aoplication of Sonar AS,
Submersed Plants:

biaccerwort *Ltrculana sso.)

commaon ceentaii { Ceratopnviium demarsumy

commen elocea [Elodea canagensis)

egena, Jrazlian elocea iégena gensa)

tanwcr, zabomea {Cabompa caroliniana)

hyarnila {Hyorilla varreiiata)

naiaa {Najas spp.)

ponaweed (Potamogetcn scp., except lllinois pondweed)
watermitfoil {Myniopmytum sop.)

Shoreiine Grassas;

paragrass (Brachiana mutica)

Vascular Aquatic Plants Partizily Controlled by Sonar A.S.

alligatorweed (Alternantnera ohiloxeroides)
Amencan icws {Nelumpo wiea)
catiad {Typha scp.}

cammen watermeal {Wolffa columbiana)i T
Creening waterpnmrose {Luawigia peploides)
giant cutgrass {Szaniopsis uiiacea)

TTin lakes and reservoirs where one-haif or greater of the boay of
water s treated, use the pond and statc canal imigation restictions.

Hlinois pendweed {Potamegeton illinoensis)
parratieather {Myropnyilum brasiliense)

reed canarygrass (Philaris arundinacaas)
smanweed {(Pelygonum scp.)

spikarush {Eleccnarnis spp.)

southern walergrass {Mydrochloa caroliniensis)
torpeqograss (Panicum repens)

watercursiane {Ludwigia paiustms)

walersnield {Brasenia scirevan)

TTPartal control anly with a surface application of Sonar A.S, atthe
maximum lateted rate. -

Vascular Aquatic Piants No! Conirclled by Sonar A.S.

aigae (Chara and Nitella)

Amancan trogbit { Limnobium spongia)

arrownead {Sagittaria spp.}

Racora (Bacopa sco.)

big fleatingneart, banana iily (Nymphoides aquatica)
oulrush (Scirpus spp.)

ficating watemyacinith (Eiethomnia crassipes)
maiaencane (Panicum nemitomon)

pickerelweed, lancelieai (Pontadena cordata)

rush (Vuncus spp.)

tavegrass, American eelgrass (Vailisnena amencana)
watenettuce (Plstia stratiotes)

water pennywan (Hydrocotyle umnzeliata)




Mixing and Application Directions

he 3cuane Slams oresentin ine reatment ste snoula be waentdiea onof
‘0 2pENCaton 10 GElermIne INeIr suscepudity 1o Sonar A.S. it s smearan
5 geterrung the area (acves) to be treateqd ang ine average gepin in ¢raer
-6 selec T\@ Droper application rate. J0 nat excead the maximum iaceled
ate for a grvan reatmen sne oer annual growin cycla.

Shaxe Sonar A.5. weil before using, Aqg the recommenaed amount of
Sonar A.S. 10 water in ihe soray 1ank dunng the filling coerauon. Agrtate
whwe fitling ana dunng soraying. Surface of supsuriace appigation of the
sorav ¢an oe mage with cINvenuicnal soray equicmert, Sonar A5, can
2150 Oe acoues near the surace of the hyarasail using wetgried traing
noses. A spRy volume af § to 100 gatlons per acre mav oe used. Sonar
A.S, may 2150 De ciluted with water and the concermraled mux meterea nto
e pumong sysiem.

Applicauon to Ponds

Sonar A.5. mav oe apolied to the enure suriace area of a pong. Aates
may e selecied ¢ orovice .06 o0 0.09 som of acuve ingrecientin the
reaten water, AQCICAUON rales necessary 10 o0laIn these acive Ingre-
cient concentrations in Jreatec water are snown m the foliowing 1atie.
When average water secin ot the ifeanment site 15 greater 1.an 3 leey,
aoowy ! ‘o °.5 cuans of Sonar A.S. ef Veatad surface acre.

Use Rates for Cantrol of Surasian Wetermilloil in Whoie Laxe or
Reservair Treatments: ~he 'Ciowing 3coucalon rates mav de used
©r zontrol of Surasian watermifol wnen If&atng 1aKes of MSeNIrs
anere itle Jiluuon with unireateg waler s expecied 1o OGSur. Uncer
nese cangions, Sonat may e acoled 10 Srovige 3 cancentrancn 3
3.01 10 0.02 =om (10 to 20 pD) Of acave nGredient in realed waler.
Appiication rates necessary 1o achieve Tiese acive ngregient Loncen-
‘rzO0Nns N lreated water are snown in Mg tollowing (abie. For coumum
cantrot, LIS fecomMenaed tNat acccalens B¢ maae eany 1A e Grow-
.ng season.

Average Water Depth Quarts of Sonar A.S. per .

{_Average Water Depth Cuarts of Sonar A.S. per
| of Treatment Site {feet) Treated Surface Acre
‘ 1 0.16-0.25

2 0.33-0.30

3 0.50-0.75

4 0.65-1.00

5 0.80-1.25

of Treatment Site (feet) Treated Surface Acre
3 3.027 - 0.05
0.05-0.11
0.08-0.76
0.11-0.22
0.14-0.27
0.16-0.32
0.19-0.38

1
i
AN M AN
C“..:. =T i

0.24-0.49 |

DWW WM EWN

0.27-0.34 !

tUse the nigher rate within e raie range where there is a aense weed
Tass of wnen reagng more aifficult 1o control species.

soplication to Lakes snd Reservoira

Zor oest rasUILS in Jakes anc reservoirs, Sonar A.S. treatment areas
snoule ne a murmum of 5 acres in size, ireaiment of areas smailer
san & acres ar reatment of narow SIPS SUCh as beat lanes or snere-
ines may not groduce sausiactory resuils due o gilution oy untreated
waler. if:13Kes ano reservairs. 4o not apply Sonar A.S. within one-
squrn mue (1320 feet) of any functioning potacie water intaxe.

Rates may ve selecteq o provige 0.075 1o 0.15 ppm of active ingredi-
antin he vealed water. Agoiication rales necessary 1o obiain tnese
acove ngreGient CSNCeNTRLoNS in treated waler are snowninne fol-
owing tzzie. When gverage water gecth of the treagment siie !5 greater
‘rar 16 -aet, 200l 3 ‘0 4 quans of Sonar A.S, Der ireates surace acre.

Average Water Depth
i of Treaiment Site (feet)

Quarts of Sonar A.S. per
Treated Surface Acre

g.2-C.2
0.4-0.8
0.6-1.2
08-1.5
1.0-2.0
1.2-2.4
1.4-2.8
1.6-3.2
1.8-3.6
2.0-40

W~ Mmo M

-
o

Use the nigner sate within ine rate rANge wnere thereis a gense weed
mass or wnen reanng more aitficult 10 control scectes.

When treated with these use rates. cther 1ess susceotible species
listed unaer Aguatic Plants Controilea may exnibit only temporary
injury or stunting followea by recavery and normai growth. These 0.01
'0 0.02 oom rates may be aooiea wnere funciloning potacie wates
intakes are present. Note: When applications for managemant of
Eurasian warermitfoil are maae to only poruons of lakes of reservos
sucn as bays or fingers of these water bodies, the righer rates ana use
directions listed on this label for Appiications to Lakes and Reservoirs
are recommended.

Appiication Rate Calculation - Ponds, Lakes and Reservoirs

The amount of Socnar A.S. 10 be applied o provide the gesired com
concentration of active ingredient i treatea water may de calculated as
‘ollows:

Cuars of Sonar A.S. requirea per treatea surface acre = Average water
aepth of treatment site (feet) x Desirea cpm concentragon of acive
ingregient x 2.7

£ar exampie. the quans ger acre of Scnar A.S, required o drovide a
concentratien of 0.075 ppm of acnve mgreaient in water wiin an aver-
age geoth of § leel1s calcuiaiea as ‘cliows:

£ x 0.07% x 2.7 = 1.0 guart cer treatea surface acre.

Wnen measunng auantities of Sanar A.S., quarts may De corveried {o
fluic ounces by muliDlyIng Guarts (o oe measured x 32. Forexample,
0.25 quans x 32 = 8 Hluio ounces.

Note: Calculatad m@tes snould not excead the maximum alowaote rate
in cuArs per wreateg surface acre for tne water aepth iisted in the aopi-
cation rate tapie for the site 1o De treated.

Appiication to Drainage Canals and Irrigation Canais

in drainage ana imgatien canals, Sanar A.S. snould be agpiied at he
rale of 2 quaris per ireatec surface acre. Where water retention 1 pos-
siole. the performance of Sonar A.S. wiil De ennancead by 7esincing
wates fow. in moving oogies of water, 2se an applicaton anern tnat

wili brovige a uniform aistncuten ana avoid concentralion of the neros-
«oa,




Warrantv Disclaimer

SaPRO Corporanon warrants that thus product conforms 1o me

-¢chemical aescnpton on the ladel and is reasonably fit for the pur-
posas staled on Me lagel when used in StNCt accoraance wim the
directions, suoject to e inherent nsks set forth below. SEFPRO
CORPORATION MAKES NO OTHER EXPRESS CR IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE OR ANY QTHER EXPRESS OR
IMPLIED WARRANTY.

Inherent Risks of Use

It 13 impossibie 10 elmunate ali nsks associaled with use of this
product. Plant injury. 1ack of performance, or other unintanded
consequences may resuil because of such factors as use of the
proquet contrary o tabel instructions {inciuding conditions noted
on the labet, such as unfavorable temparatures, soif conditions,
elc.), abnormal condmons (such as excessive rainfail, drougnt,
lormadoes, nurmncanes), presence of other materials, the manner
of applicaticn, or other factors. ali of whicn are beyond the controt
of SePRO Carporaton ar the seller, All such nsks shall be
assumed by Buyer.

Limitation of Remedies

The exciusive remeay fer losses o damages resuiung from this

product {inciuding ctarms based on contract, negligence. strict

liability, or omer lega: neones}, shall be limited to, at SePRO’s

election, one of the following:

{1} Refuna of purchase pnce paid by buyer ot use for product
bought, or .

{2) Replacement of amount of product used.

SePRO Coroaration shall not be liable for losses or damages
resuiting from nandling or use of this product uniess SeFRO
Corporaten is prompry notified of such loss or damage in writing,
In no case srall SePRO Corporation be liabie for consequental
of incigental caamages or iosses.

The terms of the Warranty Disclaimer above and this Limitation of
Remedies cannot be vaned by any wntien or verpal statements
or agreements. No employee or sales agent of SePRO
Corporauon or the seller is authorized to vary or exceed the
terms of {he Wairanty Disclaimer or this Limitation of Remedies
in any manner,

CCooyngm 1594 by SePRO Corparavon
SePRO Camp. » Carmrwl, 1N 45012 US A
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$pray Senuion

AMOUNT (F RODEQ?
OISREDVOLUME 4% X AR 1A% S% I
1 gafion VoL oL aoL st faL Onx
25 pioy Mt tab  I%Kat Jdet Sal imb
100 pafons 1 lpl Xat Mpl Sn nd

I tamesseons = | arace

§or 95 M hAIQSACE SEtayers s ugpesind Tt cacomerended ¥ ourd of
w1t producd be masd it wasw i 3 larger caataner. B3 speaper i e
s ssivbon 399 364 T soerecs amowst of sufaclanl

WEEDS CONTROLLED .

ANNUAL WEEDS
Aoply ' hvely prowing defuabpasses ane beoadieil weees.
Ahow 3 leest ) cays T appcsina beiore S wag Teated vetation
Rt Sus sencd he wreeds may 3¢ mowed. VLed or bused, See "Cectens for
Use.” “Senenal Infurmabon” anc “Mang 3 Appfcaton estuclaas”
Lzbeled 5383 ang¢ spactfic a%plicakon mluions.
Broadeast Applicatica—Use § 177 ants of Bis product per acre ghs 2 o
meez quasts of a nonon; stifacam per 100 gRbors & spray sowlion fwteds
are 1ess Hian 6 incoes 118 ¥ wesds are grealet Taa 6 inches @l use 2 1R
orads of this product oar acre ps 2 & Bore Soats of an dppraved neane
aurfactint per 100 galions o spray sousica,
HandHeld, Mp-Yalems Applictioa—Use 3 ¥4 percent soatun of this
arocuch in wami pus 2 8 moce quarts of a romon surischam pes 100 galioas
o sorey soluten and 3 1o ‘olage of vepetzn o be controlies,
Wien 2pplind 25 Erocted under the conditons descrted o this iabel, 3k pod-
uct alus norieris surtaiant WILL CONTROL M fodowing ANNUAL IECDS:

Baisamappiet” Foxtal
Hamorics channi? Serana spo.
Barlng fatai, Carokza
Hordeom vizae Moprourys caroiinianus
Bamyardgrats Groundsel, coanasn
Echnoeha srus-gak Senmeck rilgen's
Baseis, frrehoak Horseeend/Maresiail
Bzssiz hyssoolola Conyza tanagensss
Euegrase, anoxal Kochia
Fot s Kochsy scopsnd
Busgrass, bubous Lambaaermrs. conmpn
FPoa buthasa Chrenopodiamm A
Beomyt Luince, prickly
Sromus tpp. Latuea semaw
Beteroep Wominggory
Ranvuha Spe Ipomoes spp.
Chaat Wuastard. Bne
&omus recanvs (honspoca reneds
Chickwend, mousecyy Pestard, Bnsy
femdiumwitaun | . - Eeecurmion parile
Cockisbur ’ T . Musard ynble
Tartbem sitemanum Sisymonum atitumem
Corm, voluntesr Wustard, wid
Jeamirs . Simapis arveosis
Cravgrass Oats, wid
Og#ara op Avena fatux
Deaciandshon - Panicemn
Kigry cespitnsa Fanicun 15,
Frisefar, ymallssed Femnycrss, fiald
Cameina micmtana Thiagi arrenip
Fisdhanack Figroad, recrvet
Amsinckia $po. Amzrantws rtofens
Fixdart fyabans Pigword, smroolh
Soma bonanensrs Amazanthuss Rybridurs
Flaabam Ragwesd, omicn
Edgpmn 5pp, Ambiag’s anemisifods

Repwued, gamt ’ Sewthitth, 1mgad

Ameioiig mhad Jenchut ceiaceut
Rochet, Lasan Spmnhasntin”

Suyntrus o Bateny Speena'a
Ayt Strprms

Secan crreae Eragronss ohanantt
Rpgnss, Dfa* Sarkower

Lo modiorum Relunthus s
Sanchwr, ¢4 it Roasian

Covcravs s2p Sty ad
Shathrcans Soutry, smbrda
Sopym deay Folasewn umdezrm
Shaokwdma st Yelveoard

Capsaidz torea-p3mong Abpion tophrasti
Signaigrass, Mroagses! Wit

Brithana slarpin iy {nbeem aeshovm
Suarteasd, Peansylrania Wiachgraes

Priyponion pansyraanicum Bavucam caodare

*hppiy 3z of s groduss pes acte

T ipgly mith harg - n2ts squsament only.

Anvical weeds will GEadraty Cortave o peTanats treen saed Shraxghout M
owng te3308, Regedt treatments wil ba nacessary b com laioe pemanii-
g sk

PERENNIAL WEEDS

Aoply hiut product a3 fllows o conlrk or deToy st wporowsly proweag
Jerereil weeds Uniess olherwese dractes, 200w 3t least 7 days aher appi-
cabon deivre ashorbag vegetzoon

Add 2 2 more quarts of 2 nenienas syriaciam pes 190 pavons of spray s00RKN
iz the rsbes o (s product piven.a is msb See te Geoeral friarmatoe,”
~Biracrions or {i30” 30d “Minzg and Asokcatan” sechens in s 1abed for spee
£ific wses and applicanos snstruchons,

hOTE: § wesss nave been mowtd of BUd, de 2ot vead until regrowlk has
reached Ing eoninddd stapes. Fall tutments must be 1ppind defees 2
hiling fost -
Repeat trwatneots may be neceasyy b comod aceds regeraritmg from
uraerpraund pary o sead.

When a3sied 18 recommandsd wder the condiboss desuridnd. tis prodult
plus sordactant WL CONTROL the fellowing PERENNIAL WEEDS:

AHata
Yoo mtvs
A

AniseFenanl
Foanitus vagare
hricheke, jorusalen
HeGsmttus wherasus

Rakigracs
Prspalom acfaen
Bermadagnss
Croocaa dacorion
Bindwest, f2M
(omvovidat arrensiy
Blusgrass, Lartoely
Poa pratensisy
Mowwrved, Tiras
Askanttun ciui
Brachasfane
Pievichvm pp.

Sromagrany, seth

Sromys inerme
Cararygrass, resd

Phalans anunginioed
Catall’

Trpha sop.
Clovee, rod

Trifolten pertense
Clerred, .m:

Frkiom repuns

Egstorweed®
AXzmorthera piwexe rmides

Coprtgrass

Inpeeata Cyfnde i
Cordgrais

Spartng 5.
Cogri, fart®
Zranxoss miraced
Dalisgrass

Paspsm ditatum
Bardalisn .

Tarmacum officinaie
Dock. carly

Ramer erfspus
Digtaae, bazp -

ADCCyRaNm anmalingm
faseus

festvea wp
Fascan, il

femnps aundnacea
Guisaagrasy

FPastum manmuon
Hemiock, poisen

Lonvum macolwum
Hor s aaltie

Selaniam cacobrense
Nocsanadisk

Armarac) nesoeang
iee Plant

Wesembryanthemom cryraiinim

Johataagrass
Serphum Alepenss
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Thurpogrms Gty
Perresatn cundrsboua AQrecyron reoeas
Lz pwasd Rood, past
Lenvaurea tooens Anag condr
thasa ngrass purenaial
Lentang Lamand Lodom perinne
OIS ZE taninal, kAt Smartweed twymp
LISBH0NT SN Palporut cocareun
LESDECEI) Qe M2 Spactardack
loesestare, prpha Huonar hieunm
ipfhvum Lucand Narthisthe, yelow
Lovet, American Confarre; soiniaks
Heuumoo ums Swaat poeam, wild*
Moidanzin peimiea pangurati
Pavcum hemammon Thistls, artichoke
Wlwend Cmara caruacuyis
Ascenss 209, Thitis. Canads
Wby, msten Coraum arvense
Hizvense:pi 'roncasd Tirngthy
Hboin, crmvnon Fhlaont pritanse
JEDIRIT iz b Tarpadozress®
agierprass Pangum revens
Prawsenm piapevean Tolss, camms
Neghtakade, 5 hvmriead Seupn seuing
Satanum siaeagriivhom Yasorprass
Avisadge parpie. polew Parspakom s
Cyverys mauncus Yeiveqrass
Croenst escuentus Holouss 300,
Orebarégrass Netirhyscih
Dacryds pomeiala Exhomy crasopes
Parpasgrass Wrturiettace
Cortadedts pbata Pty soabiors
fisgess Walsrprinrese
Bractand dulxd Ludwigs 1p8
Phraprcs™ Whsatgrase, wistim
*Pada coxrl

* P33l ootz in socthes S SIS, 28 $9eeHie Tacommendabons beiow,

Nigatorwsad—Appéy 5 pint 3 g procuct per acre as 3 bromscasd spray of
a2} L percent solubon ailt haad-heid squepment 1 piende 2asial control
o ihgroreeec, Mpgly whn most of the farpet plants are in boom. Repeat
appttaions will be raquied i masthig suen contat.

Birmuaaprass—iopy 7 1,2 pints of 41 product per acre as 2 bisscagt
sprayor 212 | /2 oecant salulinn with hend-teie scuigment, Apply mas B
22 laT are xtively prosing asd when Seed reads sopear,

findweed, Aeld/Uherter! Nyrdshade/Tacas Blavwoed—Apaty £ 207 U2
prts of this producs oer 3659 23 3 DOaccast Spray west of the Hissssipps Riwr
ang 4 L2 %0 5 oty of this peoduct Der acre #ast of the Mrascswipp Rever. Yeith
hand-aed s2epmet, w52 3 1 172 percent sotution. Agay when farpst gialt
28 30ively gy 30 a3t bepens Bk dkom. For severieaf neghitrace,
best resurts can be ootzined wines apphcaoos 13 rade siter DTS ars ‘ormad,
Do nat meal whan waeds are wder drought sTess New Seaf developraent indie
cates active gronth For 305t casults apply 1 e summer o fall

Mrackesivm—Aogky € 172 1o 5 pals of this product per aae 1§ 2 hoactast
soray of 352 J/5 10 | parcent sortion with nand-hesd equpment. Appry to ely
exaanded fionds wheh am of beast 1B inchies ong,

Cuttall—Apply € 1/2 lo & sots & bris proouct per acre as 2 beoackast spray
o a1 2 I parcent solutios with hand-2ek ecuipment Apply when tirgel
PAMS E JCTvely Fowng and are 31 of beyond Te eary-w-{uf bioom shipy
* of gowen, Bast restdts arg acneved whea apaticahon & mede derag the mm-
mtn of fal menths.

Cogongrsti—dogdy 4 1721 7 1/2 pims of this product per ac7e 35 3 bmag.
a3t SpTEY. Apely whea toponprass is at last 18 incnes tak and actively grow-
g e Sumner i fal, Aliow ] ¢ more days ditar appiication delore [Rage
of mawiag. Doe 1 oreven stages of prowth and the dense nature of veqeizoca
Prysleg §005 Svay (Rverge, repdal Tmabrenls may be ASCESSIY 10 Maln-
R eonim, .

Cordgrass—aoon £1/2 0 [ 1/2 pents of this orocuct ser acre as 2 doadcast
ey of 15 3 1 o 2 perrenl $ch50n with rand-hald aromet. Schaaue
Jodacavore o orget b abiaw § hours befire Derae pias are sovered by bde-
woee. The oreseace (F Jeons ¢ 31k on The tordgrass ants wil recucs par-

l:m.us. ¥ may L necoseary te aask taneted Sialt 2 or b0 mpksnon D
gD etaay o 1S eoouc! e (32 plaw,

Congrant, pamt—iaey § Y @ the oot o0 acre 33 3 broecast sony
or 23 3 1 prce! Sohutin wisy hasd- beid eq.omet s provde caral comned
of pant cutrrss. Sepast appksalens mll be reovnd b maist A ok control,
espeautly whest vefERhOn § 21Dy U0 s i) it e Aliow i Lipa-
03 ragrowts o ma 7 1o J0-Hat g et b regeeineat,

Doghaas, haryYaupwead/Harveradih—ipply § ots of Wit yoooct cer
ATE & J0aaicass soray & 35 3 [ L2 pevceat seivion valh tand-ted equp-
rert Aoply wie et planly Me doireety growasy MO 012 Ve A e
it Do le-Hower slage of growh Fos 261 resuly, 200ty @ Uie smesey of
o

Fasone, Lol Hooly 4 172 pinds dof s product pee acre 33 2 Orosdeas! apeay
o 133 | pertent soletion with hand-heid scuiomest Aol when tarpel plasts
are vy Eoveay 34¢ ot have reached e bet-Dwad Sage of powth
Vinert applied prioe t 2o 500t stage, less desiradie corirul may be obtaised
Gursagmasy—ippg & 2 pem o Iy product per ACe 43 & braadeast spcy
o 13 & U pesmrt sabon evtk hand-heid suoment. Aogly waen taps
ety we scavely gewng and woen st Aave resches 3t east be ). eff
Tage ol rowih,

Iinsoagrasy/Bloeprass, Kentuckydrometrast, snagihCanaryprass,
mad/echanigrisy/Ryegrase, oernasrial/Timotky/Wheatyr13s, vastem «~
A2 1 & 17 amts of TS ottt par T a3 3 DPDACC2S1 Spray £ as 3 1Y
potest tolulon with hand.bell equomert. Mpply whea terpel plasts are
acvely g and ot Bave tesed the bogt-iohead stagy of powh,
When sookiod peicr te $ha boot stage, Jess derble tormrol muy oe ebtaned. i
et apply before piants have dermad broven,

Lantana—inply this prochuct a5 2 371 ta 1 peroenl solution with kand-beld
sappeneat Apgly 1o actively trowag haiams ol of beyoac P bloom stage of
roath, Use the hegner 15pbesbos race for xams that have reacnad (e wondy
sage Fprowdh,

Loosastrife, parple—NApely & picts f this produzt aer acre 25 4 breadcas
spray or as 3 1 o 1 12 percesl soisdos wung hand-teld soement. Tresl
nian pants are actvely prownaf ab o deyood e Ssorm stage of growth, Best
resdts are acatved when JpcIton § mide duriag Sommer o fa nonthe,
Fall trestments medl ba appled defory 3 g frosd,

Letas, Amarican -Aogly & pents of Shes producs per acre 13 a beoadeast sorey
or &8 3 34 percend soiulion with hasg-held scpiowent. Tl when plaas ane
icivly penug 7t of beyerd e Joom slage of powth Best ottt s
Hhveved when gpoficalion 1S made durng soremar o b months. Fadl baal-
menits nust b2 apohed driorw a Bling flost. Aepast treromen! may be reces.
12y Lo carrol regromth from underproond [T aed seeds
Shaidencant/Paragrass—Apply § pints of this aroducl car acre 13 2 beoad.

. 235t spray of 15 & /A percent soludion with nand-held eauioment, Repest

bermiecss wil be requend, especiaily v mgelaton partislly nbmerpsd in
watar Under thase conglions, aiow &r regrowt @ the 7 & 10-¢al stape poor
lo retreatracl

Mikwaed, coromon—Apply § 12 nts o bres podisd pes acre as  bread-
€33 soray o a8 3 1 1/2 percaxt aohutan wrh Band-aetd eqniament. Apgly
wher. LgY: PLEAES are actively growing 208 most have reached the Late bod.
ta-flower stage of growih,

Nuovadge: 2arple, yalow—Aagaly £ /2 piets of this arducs Jer acre 33 2
Deaagzast 330y, o 14 2 M4 pereent sobsion wein hand-ned equapment b ceo-
b s rusedye oins and inmatute nodets atached 1 treabag siards,
Appty when trpet praaes are in Rower o when pew rulets caa be toond 3 thi-
s3e Ups. Bty winch e ol gormazied w3l ol De comirofien ang way
girnale fdowing freamaend Reseat Seamenms wit be requared kx iong- b
contrel,

Panpasgrass—apoly 2 | L2 percem soivime of this product wieh nand-held
scupment woen dants are actively owng

PheagMs—For partial control of povageniies in Aonida ana the coonhes of
othes statas sordenag Ve Gut! of Meaico, aoply 7 12 pincs oer acit as 2 brosd-
cast spray of apody a 1 /2 percent steution weih Rapd-hae aquipmant. In othet
areas o the US, 200 4 to 8 2ikx per acre 43 2 Oroadcass S0iay of a0 3
L percand sevtor wid Aand-heid ecuioment ‘or gl conval. For bet
s, Teal dunng lata survenar or Lk maas when gants are actively gow-
o ard in A bioom, Do b4 I danse nature of the vagelikies. which may sy
ant 300d speay covmage 4nd unewen shagss 3 rowth repuat Teatmanty way
% nesisay © mantan sntol Yavsl conld ypmonms eif o shw B
devakg

QussxgrasuNianugraseMubly, wiresters—Apoy 3 b 4 172 dnts of this
Jroduct 307 20 a8 2 droadcast oray o 43 & S/ parcant stioton aath dadd-
g squirmeT AR MLt QuacTISs of wireamm mubly o at fenst 8 ey
# neqit {3 0 Lheat siage of owth) aad actvely powing, Alom 3 of mots
Jays et apxicabon beie blyge.




Rued, pai/is part—Fa el of pastiext and teclad serly 3 12
eicert wivios of 2is pradact wlh dariheld s omer] when danis ae
actnty groweg For §am med, bax cvsuls de o2Ned whar s3pEcabom
ae sode atme wme i,
Sortrdnck—Apoly € prmes 5 this peoduss der azie 25 & broaccast sonay of
15 3 Vi parcer sobon with hand-heid equibcert. Apply wren mas; gt
arp 9 AE Set Far best resams, o2y dumif e summer o faft Mo,

Swart ports, wld—Apely e prodect a8 3 § L2 ortent selber wng
Aoa-6d SQUETENT, ADGly T8 activily [TOw g wasos Bl are 31 ¢r beyons Te
tkon sat of gowd. Resnat apeicalons wod be rtav-iec. Alow the Jarl
fuaen the recomimeaed sgz of prowdh bekee 1pameTL

Theatie: Canads. articheks—haoy 30 4 12 anis of thes prouct cor acre
a5 4 broaccast shrey o 43 3 £ 172 perret tauton wih 1058 -hetd equesnent
for Canada Ovsde {0 conkmt wmeaske Busse dpph 3 1 cateal aokitn as 2
ey oot Anphea0an ABDY when target plants 272 378l Jowng 3 dne
21 or beyoad the bud slage of pomth, )

Toipsdegran—Appy 87 12 pints o Mas product pef acte as 3 bradeast
ssr:-dr sav :':p:l!.‘z pe-cen! sohyion wib rasc-held equizment € oro-
war 04zt csatol of lorpsdograss, Ush the (awet rales under dervestnal con-
erons, aac Bxe hgter fates urder faaly submijed of 3 sty mal
avihor Resert fraamens 7 b recuied ' maman sith 2ol

*vies. common—hcoly i proouct as ¢ 1 17 servent soluder: aih Pasd:
hed o, Moo 10 acTvely trowng pEanis ot of berond e seechend

Stage et qrowth, Mter 336KSI0M, Asua $iTptoms wi! B Siow M bpese H ]

Fiy <3t petur e 3 o hare mesks. . s .
Wateryacmc—Loody 5 00 5 zims of U produc pet dere 35 3 brsadcast
sorry or aogry 2 34 1o ) percent solvbor with Rang-he'd eouipment Apchy
wiiven Lare: pads are acively jromeg and at of beyont the early bioom stage
of Doty AL IpPACITIDS, VL1 SIS may 0:ace 3 of e weeit o
Jopeyr with ooz secrosis aad deumaemer sy sceumag wittin 60
1o 90 dars. Uite e bigher rales when more raoud vidai thiects are daswed.
Watenettuce.-Fer cootied aop'y 3 2/4 ' | percent whvsin ¢f his xvat
nih Fand-raxd equipmesl 10 activery prowing 2T, Ui higber rnzs where
mlrssaboos e heayy. Basl reauls ace oblauned drom wrf-summer tecuth
s aslicatary. SEng pALItans may oG nelrezment
Nalarprawnss—dioply thes onduct 23 2 /4 owent soivtion wang band-
hext eqipment, Appy 'm vants thal are aclvely growag ot or bugond the
tocm stage of greaty, tud beure 4D coier chienges octur. Thorup: Coverage
u nsceasary ior bast conrol

Cther perecveals dstea on dus Libe—Appy 4 12 %0 7 172 pints of thus trad-
o per Ay as 3 wmadzesl speay or o 3 34 0 | U2 pwrcan? sosubon wlb
Aand-held evoent Ascty wren Larpet gnts ate aclively Froveng ane most
nave reached early Asad ef eany bed stage of gowth

WO0DY BRUSH AND TREES

Yires apohed s rconaended under e eondrboas destnbed, the procact
st gz EINTAOLS er PARTIALLY CONTROLS the lodowdng woody bnish
Sants 3] trves

Hawthorn Prenny
Cratsegus »00. Pronus yg.
Hared 3apberry
Corviars 590 Auus oo
Hickary Radtud, sactary
Cavd s Conss canaoemsss
Holty, arsds Branmtiim Pappwrrs  Rese, maltifons
et eratantadods foss mudlra
Hoteysuchl Russom-clive
o 500, Doaprus anpusioks
Hormbean, Axerican Sage: dlack while
Carpanas cargirauny Soing 30
Ipdze Sagebruth, Califarnis
Puerang obiti Aoy callomct
Lecost, blaex” Saimenbarry
Robire} pectaacaos Bunss ey
[ET4T 7 4 Satesdas®
Nclastinhrhs spp. Taans 62
Waple: Saithush, Sea reyrtie
ind™* Baccaars havmauad
s pthuam Txsaaira
Srat Sastaras st
A1 sarcharom [P '
Tine* Soureod™
deer srewgon Crydesorm oo
Ronksy Firesre Suraac:
Moty Poisn*
feans Rivgs vemay
Oak: Mlt
Black Riwis panca
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