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t AKE LIMERICK
INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Introduction

Historical Background Lake Limerick (130 acres) is the largest of a two-lake system that

on Aquatic Plant also includes Lake Leprechaun (10acres). In the early years

Management in Lake Limerick following its creation, Lake Limerick demonstrated good overall
water quality and little growth of aquatic plants (Bortleson et. al.,
1976). However, aquatic weed growth has expanded
considerably since the above-referenced USGS survey of the lake
in 1974, which documented <1% surface area coverage by
macrophytes. In the past 10 years, the lake has suffered from
increasing coverage by rooted macrophytes, particularly, the
invasive, non-native weed, Brazilian elodea (Egeria densa), that
greatly impedes usage of the waters. Localized dense growth of
non-native bladderwort (Utricularia inflata) and common elodea
(Eloden canadensis) also occurs around the lake. It is estimated
that over half of the surface area of Lake Limerick (50-60 acres} is
currently being impacted by problematic growth of aquatic weeds.
As a result, this naturally productive lake is exhibiting progressive
signs of deteriorating water quality and habitat. Brazilian elodea
has yet to be documented in Lake Leprechaun, However, this
small, shallow lake has also experienced nuisance growth of
macrophytes and undergone periodic aquatic weed control, the
most recent being the planting of sterile grass carp.

In the past decade, separate weed control efforts involving
herbicide applications, mechanical harvesting, lake drawdown
and partial bottom dredging were attempted to relieve the
problem, but were largely unproductive. Increasing CONCerns over
deteriorating water quality conditions and previously unsuccessful
control attempts prompted the lake community to search for more
effective, long-term means of combating current weed problems in
order to restore and maintain beneficial uses of the lake.

Working with a team of limnologists and engineers, the Lake
Limerick community initiated and funded a series of management
programs on the lake. The first program on Lake Limerick
involved a scoping study of nature and extent of aquatic plant
problems, resulting in recommendations for further management
actions (WATER, 1991a). The second program consisted of a
lake diagnostic study to characterize lake and watershed, with
development of a preliminary Integrated Aquatic Plant Management
Plan (IAPMP) (WATER, 1991b). Successive programs
implemented integrated management elements on the lakes, including
monitoring and evaluation of annual small-scale control, plan
modification, and public outreach (WATER, 1992, 1993). The
fourth year program (1994) consisted of making formal
application through Washington Department of Ecology's Aquatic
Weed Management Fund Grant Program to help fund weed
control activities in the lake.

1 WATER Environmenial Services, inc.




Lake Limerick IAPMP

A Holistic Pfan View

As a direct result of these early planning/investigative efforts, the
lake community and Mason County, with input from other
agencies and local groups, have finalized a five year Integrated
Agquatic Plant Management Plan (IAPMP) for Lake Limerick.
This long-term Plan is in fulfiliment of requirements of an Aquatic
Weed Management Fund Grant (AWMF) awarded to Mason
County/Lake Limerick Country Club 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 Lake Limerick.

2 ' WATER Environmental Services, Inc.




Lake Limerick IAPMP

LAKE LIMERICK

INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Develop Problem Statement

Step A

Project Site Description

The 1995 Lake Limerick project area (Figure A-1) is situated
within the boundaries of the Lake Limerick Country Club Estates,
which is located 5 miles northeast of Shelton, Washington in
Mason County in south Puget Sound (T2IN-R3W-27).

Lake Limerick lies at an elevation of 230 feet above sea level. The
130 acre lake has a volume of 1200 acre-feet, a mean depth of 9
feet and maximum depth of 24 feet (Bortelson et al,, 1976). The
drainage area is approximately 13.0 square miles containing
mostly forested and wetland areas, with residential land use
concentrated around the lakeshore. Lake Limerick Country Club
Estates also includes Lake Leprechaun, a small, shallow, bog lake
that drains directly into Lake Limeric
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Figure A-1. Area map showing Lake Limerick project site.
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Lake Limerick IAPMP

Aquatic Plant Species
of Concemn

Water Use Limitations
in Lake Limerick

Lake Limerick was formed in 1966 by construction of a dam on
Cranberry Creek, which is the primary inlet that drains shallow
Cranberry Lake upstream to the west. Other sources of perennial
inflow to the lake are the Lake Leprechaun outlet, Beaver Creek,
and two large culverts at the easternmost end of the lake draining
an adjacent wetland area. A single outlet at the southeastern end
of the lake flows year-round and consists of a cement spillway
with fish ladder to allow upstream passage of migrating salmon
from lower Cranberry Creek. The downstream segment of
Cranberry Creek flows for about three miles before emptying into
Oakland Bay in southern Puget Sound.

In the early years following its creation, Lake Limerick
demonstrated good overall water quality and little growth of
aquatic plants (Bortleson et al, 1976). As a result of increasing
aquatic weed growth, with time this naturally productive lake
exhibited progressive signs of deteriorating water quality. In the
past decade, lake residents have reported increasing surface
coverage by rooted macrophytes, particularly the invasive,
non-native weed, Brazilian elodea (Egeria densa), that greatly
impedes usage of the waters. Of note is that Egeria densa is
currently listed as a Class B Noxious Weed by the State of
Washington. Dense populations of this exotic species are
especially prevalent in the northern half of the lake, particularly
the "Islands” arm. Moreover, in the last few years Brazilian elodea
has been colonizing new shoreline areas, with the result that it
now extends around most of the lake perimeter. Since E. densa
propagates primarily by stem fragmentation, the plant is most
likely being spread throughout the lake by motor boats and water
currents. Recent surveys show aquatic plants colonizing much of
the lake littoral out to depths in excess of 4 meters (See Step F).
Brazilian elodea is currently estimated to occupy 50-60 acres in
varying densities. Other submersed and floating-leaved plants,
particularly non-native bladderwort (Utricularia inflata), common
elodea (Elodea canadensis), and watershield (Brasenia shreberi)
populate northern embayments in quantities that are also
percejived as a nuisance. Unfortunately, separate weed control
efforts conducted in the past decade involving harvesting, lake
drawdown, and spot dredging proved largely unsuccessful. These
discouraging results prompted a community search for a more
lasting solution targeting Brazilian elodea for long-term control.

Brazilian elodea is an aggressive, well-adapted competitor,
capable of excluding native plant species and forming dense,
monotypic stands. In Lake Limerick, this plant has become well-
established in several areas over the years and has been
expanding throughout the rest of the lake. Brazilian elodea is a
robust plant and accounts for a large quantity of lake plant
biomass (See Sections F and G). The Egeria beds themselves are
undoubtedly a major source of nutrient enrichment, building up
lake sediments as they increase coverage, grow and senesce each
year. Without control, this noxious aquatic weed will most likely
continue expanding its coverage in the lake. Eventually Brazilian
elodea could occupy all available littoral area (up to 75% or about

4 WATER Environmental Services, Inc.




Lake Limerick IAPMP

Threat to Nearby
Waterbodies

Regional Significance

100 acres). Dense growth will continue to cause impairment of
aesthetic enjoyment of and recreational activities in the lake, as
well as degrade habitat, decreasing availability of native,
beneficial vegetation important to wildlife/fisheries. As there are
several swimming areas around the lake, residents have a special
concern about the safety of their children recreating along a weed-
choked shoreline. Moreover, with the frequent occurrence of mild
winters in the Pacific Northwest, extensive and pervasive growth
of aquatic plants in Lake Limerick, particularly Brazilian elodea,
is becoming a year-round problem.

While heavy infestations of Brazilian elodea have plagued the
southeastern U.S. (Getsinger, 1991, 1982; Tarver et al.,, 1979), the
occurrence and establishment of E. defisa isn't as prevalent in the
Pacific Northwest, being somewhat sporadic West of the
Cascades (Warrington, 1980; Peter Newroth, B.C. Min. Envir.,
pers. comm; Kathy Hamel, Wash. Dept. Ecology, pers. comm.).
Lake Limerick is located within 15 miles of a number of popular
recreational lakes in Mason County, including Mason Lake, Island
Lake, Isabella Lake, Lost Lake, Nahwatzel Lake, as well as
Summit Lake in nearby Thurston County. There are currently no
other documented cases of Egeria deisa in Magon County, which
makes its presence in Lake Limerick all the more critical as a
source of infestation to other regional lakes. Therefore, an
aggressive control project targeting Brazilian elodea on Lake
Limerick has great significance for the region.

5 WATER Environmental Services, Ine,




Lake Limerick [APMP

LAKE LIMERICK
INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Define Management Goais
Step B

Project Goals Aquatic plant management goals were established for Lake
Limerick 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 Lake
Limerick with other lake associations or interested groups.

Specifically, the Lake Limerick Integrated Aquatic Plant
Management Goals are:

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

. to aggressively remove noxious Egeria densa (Brazilian
elodea) populations from the lake

. to keep priority areas, the boat launch, beaches and shoreline
rosidential areas, clear of surfacing weeds 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 Lake Limerick 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 Egeria densa or other noxious
invasive weeds into the lake

. to complement concurrent watershed management program
activities
. to reduce overall management program costs by utilizing

volunteer efforts where possible

5 WATER Environmental Services, Inc.




Lake Limerick IAPMP

LAKE LIMERICK

INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Involve the Public
Step C

Steering Committee Formed

Public Meetings Held

Local Support for Project

From project start-up, the 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
Lake Limerick IAPMP Steering Committee consisted of the
following members:

Wayne Clifford (Mason County)

Dan Robinson (Lake Limerick Country Club)

Carolyn Soehnlein (Lake Limerick Country Club)

Michelle Stevie (Squaxin Island Tribe)

Kathy Hamel (Washington Department of Ecology)

Loree Randall (Washington Department of Ecology)

Bill Freymond (Washington Department of Fish and Wildlife)
Ernie Dahman (Dahman Shellfish Co.)

Maribeth Gibbons (WATER Environmentai Services, Inc.)

e 0 & o ¢ © & 06 O

Throughout plan development, inpuf and review by the committee
were essential to insure crafting of a unigue planning document
that reflected widespread public and private support. In addition
to maintaining frequent written and phone contact with each
other, the Comumittee formally met twice during the course of the
project: May 10, 1995 and November 14, 1995, Committee
members also kept the larger community informed as to the status
of the emerging plan through holding informal meetings and
publishing newsletters.

A special membership meeting was held on January 27, 1996 in
the Great Hall of Lake Limerick Inn to review available
management options proposed by the Steering Committee (Step J)-
This meeting provided a forum for presentation of in-lake
treatment options, general discussion, and approval of a preferred
option by formal vote of the membership (See Appendix).

The lake community has demonstrated active, long-term support
for aquatic plant management efforts specifically targeting the
Auisance non-native species Brazilian elodea in Lake Limerick.
Since 1991, the lake association, Lake Limerick Country Club
(LLCQ), has been led by mermbers of the Lake-Dam Committee in
developing an effective, long-term management strategy for
controlling nuisance plants in Lake Limerick and adjacent Lake
Leprechaun. The LLCC established a dedicated Lakes
Management Fund, raised through membership dues and special
assessments. Using this fund, the LLCC has allocated

7 WATER Environmental Services, Inc.




Lake Limerick IAPMP

Long-term Commitment to
implementing Controf

approximately $25,000 for annual aquatic plant control expenses
since 1991. In addition, for four years the Lake-Dam Committee
has been working closely with a consulting limnologist/aquatic
plant expert, Maribeth Gibbons with WATER Environmental
Services, Inc. She has assisted the community in performing
diagnostic lake studies and designing a preliminary integrated
management program for the lakes, including monitoring and
public involvement. Semi-technical annual reports have been
prepared by the consultant for the lake community summarizing
results of the year's lake management program (WATER, 19913,
1991b, 1992, 1993). Since 1991, annual town meetings have
been conducted on the status of aquatic plant management in the
two lakes. Aquatic plant control activities have been featured in
periodic newsletters distributed by the LLCC to all members,
including special factsheet supplements on Watershed BMP's
prepared by the consultant. Most importantly, the Lake Limerick
Community has been working hard to develop additional
support for management activities by reaching out to those with
an interest in Lake Limerick, especially the Squaxin Island Tribe.
The Appendix provides examples of community interest and
support of integrated lake management activities on Lake
Limerick/Leprechaun in the form of newsletters, generai
membership and committee meeting minutes, and citizens' letters.

As evidenced above, the LLCC has a very good record of active
planning and implementation of integrated aquatic plant
management in both Lake Limerick and Leprechaun Lake. These
control efforts have most likely kept Brazilian elodea from
becoming a much worse problem in Lake Limerick than it already
is. Furthermore, the Lake Limerick community chose to produce a
preliminary integrated management plan even before such plans
were recommended or required by the State.

8 WATER Environmental Services, Inc.




LAKE LIMERICK

INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

identify Waterbody/Watershed Features

Step D

Physical Features

Lake Limerick and Lake Leprechaun watershed and lake water
quality were recently characterized in a diagnostic study
requested by the Lake Limerick Country Club (WATER, 1991).
Other sources of background data on Lake Limerick include a
single limnological survey performed by the USGS in 1973
(Bortleson et. al., 1976), a multi-lake water quality testing project
(Funk et. al., 1972), and data generated through Heology's Citizen
Monitoring Program. The following is a brief summary of
pertinent information on the Lake Limerick watershed condensed
from the above-mentioned sources. The reader is referred to these
documents for more specific data.

Lake Limerick, located 5 miles northeast of Shelton in the Puget
Sound Basin, lies at an elevation of 230 feet above sea level. The
130 acre lake has an historical volume of 1200 acre-feet, a mean
depth of 9 feet and maximum depth of 24 feet (Bortelson et al.,
1976). The drainage area is approximately 13.0 square miles
containing mostly forested and wetland areas, with residential
land use concentrated around the lake (Lake Limerick Country
Club Estates). Lake Leprechaun, a small, shallow bog lake
(area=10 acres, max depth=15 m) is also located within the
boundaries of the Estates.

Lake Limerick was formed in 1966 by construction of a dam on
Cranberry Creek, which is the primary inlet that drains shallow
Cranberry Lake to the west. There are at least three other inlets
that contribute surface runoff to the lake during the year. Other
points of inflow to the lake identified from previous diagnostic
studies are the Lake Leprechaun outlet, Beaver Creek, and two
large culverts at the easternmost end of the lake ("Islands")
draining an adjacent wetland area. In addition, several other
drainage influents have been observed around the shoreline that
may represent seasonal (intermittent) inflows. A single outlet at
the southeastern end of the lake flows year-round and consists of
a cement spillway with fish ladder to allow upstream passage of
migrating salmon from Cranberry Creek.

The Lake Limerick basin is tentacular in shape, with at least three
different types of sub-basins (WATER, 1991). The main basin in
the northwest end is moderately deep (4.5-5.0 m), receiving inflow
from Beaver Creek, Leprechaun outlet and upper Cranberry Creek.
The shallower (3.5-3.7m) Islands Arm extends to the northeast
and calminates in several islands that are utilized by a variety of
waterfowl and other bird species. The deep basin occurs in the
southwestern portion of the lake near the perennial outlet,
averaging 5.5 m in depth. The lake is oriented in a north-south

9 WATER Environmental Services, Inc.




Lake Limerick IAPMP

Watershed Characteristics

direction, and general movement of flow appears to be from the
north to the outlet in the south. During the summer, 1991
monitoring period, Beaver Creek, Cranberry Creek and
Leprechaun outlet alt maintained steady inflows, while Islands
Arm culvert, which demonstrated high winter/spring flows,
ceased to flow in summer. The three lake basins demonstrated
similar epilimnetic physical/ chemical characteristics with the
deep basin showing slightly higher nutrient content during this
time. The lakes appeared to be moderately to highly productive
throughout with many eutrophic features. :

The Lake Limerick watershed consists primarily of lowland
forests and wetland areas (USGS National Wetland Inventory
Regional Map). Approximately three quarters of the lake
perimeter is residentially developed (230 lots). The topography
's such that Lake Limerick forms a low point with surrounding
elevations contributing drainage directly to the lake via surface
flow and overland flow (runoff). The inlet streams, Beaver Creek,
Cranberry Creek, Lake Leprechaun outlet, maintained persistent
flow rates throughout the exceptionally dry summer of 1991, and
probably represent perennial inflows. Beaver Creek had
estimated flow rates of between 0.07-0.14 cubic feet per second
(cfs) during the summer sampling months; Cranberry Creek which
drains shallow Cranberry Lake to the west, produced estimated
summer flow rates of 3-4 cfs, and Leprechaun outlet had
measured flow rates of 0.75-2.25 cfs. Lake Limerick outlet had
estimated summer flows of 4-16.5 cfs.

Stream flow measurements were also obtained on Beaver Creek,
Cranberry Creek and Lake Leprechaun outlet on three dates
during the spring of 1992: April 10, April 23, and May 14.
Generally, flow rates were greatest in all three creeks on the early
April, 1992 sampling date, gradually decreasing in value with
each successive sampling date. Cranberry Creek demonstrated
the highest relative flow rates, varying from about 19 cfs on 10
April to 14.6 cfs on 23 April to 6 cfs on 14 May. Beaver Creek
and Leprechaun outlet showed Jlower sustained flow rates during
the 5 week period in April and May. Flow rates at Leprechaun
outlet varied very little during the study period, ranging from
about 1 cfs on 10 April to 0.8 cfs on 23 April to 0.77 cfs on 14
May. On the other hand, Beaver Creek flow rates fluctuated
during the same time frame, beginning with a low of 0.25 cfs on 10
April rising to a high of 0.8 cfs on 23 April and then dropping
down to 0.262 cfs on 14 May. It is important to note that reduced
flows on the last date were probably the cumulative result of a
breach in the upstream beaver dam that occurred in late April,
1992 that ultimately filled the channel with debris and sediment,
significantly impeding flow, as well as due to unseasonable low
water conditions.

There is also evidence that considerable subsurface inflow of
water may occur around the lake in the form of interflow or
groundwater movement. The naturally saturated condition of the
area is evident in the presence of soggy, marshy areas surrounding

10 WATER Environmental Services, Inc.




Lake Limerick IAPMP

Lake Sediments

Chemical Characteristics

Biological Characteristics

the lake, especially north and west of the lake. Upsiream reaches
of the Beaver Creek inflow (north) are characterized by shallow
boggy ponds, impounded by recent beaver dam construction. The
dual culverts emptying into the eastern arm of the lake ("bird
sanctuary”) represents seasonal drainage from a small adjacent
wetland area. Persistent flow of the surface inlets and prevalence
of marsh-like areas around the lake suggest that these areas may
be acting as recharge sites for shallow and deep groundwater flow
feeding into Lake Limerick. Thus, there is most likely natural
movement of water and nutrienis into Lake Limerick from the
historically enriched marshland watershed.

It is important to note that the Lake-Limerick-Lake Leprechaun
system is a naturally productive system. Historically, the lake
basing were formed by the damming and resultant flooding of
Cranberry Creek and adjacent lowlands. Thus, the newly-formed
lake had sediments that had previously supported terrestrial
vegetative growth for many, many yeais, accumulating a rich,
deep, organic base. 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 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
potentially available for aquatic plant colonization. Indeed, Lake
Limerick has supported substantial growth of rooted aquatic
plants for the past decade.

The 1991 diagnostic study showed low fo moderate
concentrations of total and soluble nitrogen, with highest levels
measured at the main basin and bottom of the deep (outlet) basin
on September 10, 1991 (TPN=1.0 mg/1). Soluble phosphorus
concentrations (SRP) were consistently low at all lake basins,
ranging from <1 to 5 pig/1. Total phosphorus (TP) levels were also
low to moderate (0.005 to 0.014 mg/1), but higher measures (0.024
mg/1) were recorded at the bottom of the deep station on the
September sampling date. Summer secchi disk transparency
measures were moderate, within the 2.25- 3 m range at all
stations, reflecting in part the dark color of the water. The tea-
colored waters of the lake are most likely due to dissolved
humics /tannins associated with the boggy nature of the local
region. In fact, throughout the course of the summer, 1991 study,
pH measurements were consistently just below neutral (pH=7),
ranging from 6.1 to 6.6 at all stations, reflecting the acidic bog
background. While epilimnetic (upper) oxygen levels remained
high (>7.5 mg/1) in all three basins during the summer 1991,
oxygen depletion (<3.0 mg/1) was recorded in the hypolimnetic
(bottom) waters at the main and deep stations.

The Lake Limerick fishery includes largemouth bass, perch, and
catchable rainbow trout that is stocked annually by the
community (Dan Collins, Washington Department of Wildlife,
pers. comm., 1991). Lower Cranberry Creek (Lake Limerick

11 WATER Environmental Services, Inc.




Lake Limerick IAPMP

Trophic Characteristics

outflow) is know to support spawning runs of migrating
salmonids, steethead, coho and chum salmon, some of which
move through the lake (via outlet fish ladder) and into the upper
reaches of the creek (Dan Harring, Washington Department of
Fisheries, pers. comim,, 1991).

The summer, 1991 study revealed relatively low epilimnetic
chlorophyll @ concentrations (<5 pg/1) at all 3 stations, but the
hypolimnion levels in the deep station were consistently high,
increasing from 4.8 pg/1 on 7/3/91 to 20.6 pg/l on 9/10/91.
Phytoplankfon samples from the deep station showed high
numbers of the filamentous blue-green Oscillatoria sp. inhabiting
the lower depths on all dates. Generally speaking, phytoplankton
numbers were found to be low in all three lake pasins during the
summer of 1991 (around 100 cells/mi), with a slight peak
occurring in all basins on 8/5/91 due to increases in three species
of the siliceous chrysophyte Dinobryon. As mentioned above, the
deep station did support igher algal numbers, mainly due to high
blue-green algal densities (e.g 4670 cells/ml on 9/10/91), which
most likely accounted for higher chlorophyll 4 values.
Zooplankton (micro-invertebrate) densities were moderately low
in all lake basins during the 1991 summer season. The rotifers
dominated the zooplankfon community in ferms of density, while
the larger-bodied crustacean cladocerans made up the greatest
biomass percentage. Higher numbers of rotifers suggest the
presence of much minute bacterial and organic matter, since
density of small, edible algae was found to be relatively low
during the study. Low numbers of larger crustaceans, such as
Daphnia sp. and Digptomus sp., at that time may not only have
reflected a scarcity of food resources, but may also have been the
cesult of selective predation by planktivorous fish as well as
predaceous Chaoborus immatures (Phantom midge) which
appeared in the lake plankton during mid summer.

The limnological data from the summer 1991 study indicated that
Lake Limerick is in an advanced meso-eutrophic stage.
Computation of trophic state indices (Carlson, 1977) based on
secchi reading, phosphorus and chla for the three 1991 summer
sampling dates all showed good agreement, ranging from 40-60, a
mesotrophic-eutrophic range. This conclusion is also supported
by results of Department of Ecology's Citizen Monitoting Program
(DOE, unpubl. data, 1990). Lake water quality has apparently
declined considerably since 1974 when Bortelson et. al. (1976)
reported less weeds and more oligotrophic conditions (high secchi,
dissolved oxygen, low phosphorus concentrations).  The
accelerated eutrophication (increased organic productivity and
declining water quality) of the lake is probably the combined
effect of an historically enriched lake substrate/ watershed, recent
invasion and development of extensive beds of Brazilian elodea
that continually enrich lake sediments, and increased shoreline
development.

12 WATER Environmental Services, Inc.




LAKE LIMERICK

INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Identify Waterbody Use Zones

Step E

Human Uses

Lake Limerick is a 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. Lake
Limerick is a private lake, but year-round public access is
provided in the form of a Department of Fish and Wildlife launch
located at the southwestern end of the lake. Boating access also
occurs from private docks around the lake as well as three
community launches. Primary uses of the lake water are for
contact recreation: fishing, boating, rowing, swimming, and
water-skiing. The lake receives heavy use by anglers, and as of
1994 is open for year-round inland trout fishing. The Lake
Limerick community annually hosts an early season fishing derby
(complete with prizes) that is open to the public. Lake Limerick
also provides a source of irrigation water ior grounds use within
the Estates. Approximately three quarters of the lake perimeter is
/residentially developed (230 Jots). Other recreational facilities
utilized by residents include a swim beach and several parks
providing swimming, picnicking and playgrounds. The upper
Take Limerick watershed (mostly lowland forest/wetland areas)
also offers unique opportunities for hiking and visual enjoyment.

1000
'mrimlinou
Line of sqal

water depth
Intaxval § feet

COMMUNITY BEACHES/TAUNCH
A State Gase Launch

SERTING/BOATING

L

Ft,  RESTDENTIAL SHORELINE

Figure E-1. Lake Limerick Use Zones (WATER, 1991b)
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Lake Limerick IAPMP

Fish, Waterfow, and Wildiife
Utilization

Protected or Sensitive
Flora or Fauna

The lake system provides nesting, forage and cover for a variety
of resident and migratory fish, waterfowl and wildlife. The local
fishery includes largemouth bass, yellow perch and annually
stocked rainbow trout {Dan Collins, Dept. wildlife, pers. comm.,
1991). Lower Cranberry Creek (Lake Limerick outflow) is known
to support spawning runs of migrating salmonids (steethead, coho
and chum salmon), some of which move through the lake (via fish
ladder at outlet) and into the upper reaches of the creek {Don
Harring, Washington Department of Fisheries, pers. comm., 1991).
Small vegetated istands ("the islands”) in the shallow eastern arm
of the lake offer habitat to a variety of waterfowl, including great
blue herons, bald eagles, osprey, Canada Geese, and various
ducks (M. Gibbons, pers. observ., 1993). In addition, a small
wetland region abuts the far eastern end of the lake, providing
additional habitat for migratory and resident waterfowl and other
wildlife. The upper reaches of the Beaver Creek inflow are
characterized by boggy ponds that support several families of
beavers (M. Gibbons, pers. observ., 1993). An otter family resides
at Lake Limerick as well.

A search of Washington Depariment of Natural Resources
Natural Heritage Program data base revealed no current record of
endangered, threatened or sensitive plant species residing in or
around the immediate shoreline of Lake Limerick. The database
identified a low elevation freshwater wetland to the north of Lake
Limerick draining into Beaver Creek, and another freshwater
wetland to the northwest of Lake Leprechaun (See Appendix). A
similar search of the data base from the Priority Habitats and
Species Division of Washington Department of Fish and Wildlife
identified osprey and bald eagle nests and habitat outside the
Lake Limerick perimeter to the west of the lake and in .the
Qakland Bay vicinity.

14 WATER Environmental Services, Inc.




LAKE LIMERICK

INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

1995 Aquatic Plant Survey

Step F

Purpose of Survey

Primary Survey

An aquatic plant survey was conducted on Lake Limerick during
July, 1995. The main purpose of the survey was to document
current composition, extent, and biomass of the aquatic plant
community in the lake. Visual aquatic plant surveys had been
conducted routingly on Lake Limerick since 1991 (WATER, 1991,
1992, 1993). These did include limited quantitative measurements
of plant biomass and coverage. 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 1995 survey effort also
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 bottor.

The 1995 Lake Limerick survey was a joint volunteer/consultant
team venture. WATER staff performed an intensive, one day
survey on July 13, while a team of lake volunteers conducted
supplementary surveying around the Jake during the latter part of
July. The aquatic plant survey was conducted at this point in the
mid-growth season in order to meet project timelines, particularly
to complete surveying before implementation of any macrophyte
management activities during the summer season {eg., harvesting
or herbicide application).

On July 13, 1995 WATER staff, assisted by lake resident Dan
Robinson, conducted a physical survey of Lake Limerick 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 seven primary transects was established
around the lake perimeter (Fig. G-1). Transect surveying
commenced at the western end of the lake and continued around
the lake at regular shoreline intervals, ending at the lake outlet in
the southern end. '

Except for Transect 1, physical surveying on a transect extended
from shoreline to shoreline. At fransect 1, surveying was
performed along a calibrated floating line that was securely
stretched between a fixed shoreline- point and a buoy set in deep
water. Presence of submersed plants was visually determined
along each transect by observation through an underwater viewer.
In addition, along each of the seven 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 oz turbid waters.

15 WATER Environmental Services, Inc.
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Plant Voucher Specimens

Volunteer Survey

Aguatic Plant Map
Produced

The complete series of fathometer recordings is presented in the
Appendix. 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.

Water depth measurements and aquatic plant samples were faken
along selected transects at regular intervals using a modified rake
sampler operated from the boat. In all, eight quantitative plant
samples were obtained during the mid-July survey of Lake
Limerick. 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 Lake Limerick during the sumumer,
1995 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,

Citizen volunteers from the Lake Limerick community also
participated in the summer, 1995 lake survey. WATER staff
assisted the volunteer team in choosing locations of 11
supplementary survey points around the entire lakeshore (Fig.
G-1). Volunteers, Bill and Glenna Buff, conducted their survey
over a two week period from mid to late July, 1995. The surveying
procedure utilized by the volunteers was a modification of that
used by WATER's crew. Using rakes for sampling, the citizen
crew performed water depth measurements and noted plant
species types along each of these auxiliary survey transects.
Sample specimens were collected of each type of aquatic plant
encountered in the survey and presented to WATER for
identification or verification. The plant and water depth
information gathered by the volunteers formed an important
supplement to quantitative and qualitative data collected by the
consuliant survey crew.

As a result of both volunteer and consultant efforts, a total of
18 survey transects were established around Lake Limerick as
part of the summer 1995 survey. Measurements by both crews
along these transects generated a substantial data base from
which a generalized aquatic plant zone map (Fig: G-1) was
constructed. It is important to note that the map reflects mid-
summer, 1995 lake level conditions resulting from annual flow
adjustment at the outlet structure that occurs in spring {under the
Washington State Hydraulic Permit).

16 WATER Environmental Services, Inc.
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INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Lake Limerick Aquatic Plant Community

Step G
Plant Community The 1995 survey showed that aquatic plants in Lake Limerick
Composition occurred in mixed communities of varying densities around the
entire lake and shoreline. More than ten different plant species
were observed including floating-leaved and submersed vascular
forms, and macrophytic algae. Table G-1 lists principal aquatic
plant species found during the 1995 Lake Limerick survey along
with their common names.
TABLE G-1.
MAJOR AQUATIC PLANT SPECIES FOUND DURING 1995 SURVEY
OF LAKE LIMERICK
Species Common Name
Egeria densa Brazilian elodea
Elodea canadensis Common elodea
Potamogeton amplifolius Big-leaf pondweed
Potamogeton sp. thin-leaved pondweed
Brasenia schreberi Watershield
Utricularia inflata Big floating bladderwort
Nitella spp. Nitella (macroalgae)
Chara spp- muskgrass (macroalgae)
Vallisneria americana tapegrass
Myriophyllum sp. milfoil (native)
Extent of Coverage Macrophytic growth in Lake Limerick generally followed the

Noxious Weed Species

Present

shallow littoral shelf out to depths of approximately 4 meters (13-
14 ft.) (Figure G-1). Plant growth was typically denser in the
northern portion of the lake and particularly in the easternmost
"Islands” arm, where filamentous green algal mats were also
evident hugging the lake bottom. Rooted, floating-leaved
yegetation was apparent in several nearshore areas of the lake
where the littoral shelf broadens. Pockets of native watershield
(Brasenia schreberi) were present within the "Islands" arm at the
casternmost end and within Kings Cove in the northern end at the
Beaver Creek inlet. Watershield generally occurred at depths less
than 1.8 m (6 ft). Whereas historically waterlilies (Nuphat,
Nymiphaea spp.) were apparently problematic in Lake Limerick
and targeted for treatment in past years, especially within the
"Islands” embayment, these floating macrophytic forms were not
observed in the lake during the 1995 survey.

The non-native species, Brazilian elodea, Egeria densa, was

found to be a dominant member of the submersed macrophyte
community of Lake Limerick, Brazilian elodea belongs to the

17 WATER Environmental Services, Inc.
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Other Non-native Plants

’I

family Hydrocharitaceae, which also includes the freshwater
genera: Elodea, Hydrilla, and Vallisneria. This invasive, non-native
species 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. Accelerating growth of this invasive, exotic (non-
native) weed has been documented in the lake for at least the past
decade, with evidence of increased coverage and density occurring
within just the past 5 years (WATER 1992, 1993). The summer,
1995 survey confirmed Brazilian elodea occurring around most of
the lake shoreline, and was not observed only along a short
shoreline segment on the southeastern end of the lake (See Fig. G-
1). Brazilian elodea beds currently occupy an estimated area of
50 acres, inhabiting water depths between 1 and 4 meters. It is
important to note that Brazilian elodea in Lake Limerick does
occur in mixed communities with other native aquatic plants.

Potamogeton amplifolius (big-leaf pondweed) is another important
member of the Lake Limerick macrophyte comrmunity, During the
1995 survey, big-leaf pondweed was observed growing around the
entire lakeshore in low to moderate densities at depths between 1
and 4 meters. Growth of this pondweed was more substantial in
the "Tslands” arm and Kings Cove areas of the lake. Mixed
communities of big-leaf pondweed and Brazilian elodea
dominated plant beds around much of the lake. P. amplifolius is a
large, robust submersed plant belonging to the family
Potamogetonaceae, and is often found growing in deep quiet
water (up to 4-5 meters). This species is characterized by upright
growth of stems to water surface, (simple or branched, especially
near the top) and perennial rhizomes (underground horizontal
stems with nodes, buds, and roots) (Warrington, 1980). Floating
leaves are often present. Seeds are produced, but germination
occurs only after storage under cold and wet conditions for
several months (Warrington, 1980). The species can form
extensive beds with considerable biomass due to its robust nature,
and can be a nuisance with regard to recreational activities such
as boating, fishing and swimming. P. amplifolius apparently
provides a good source of food and habitat for tish and
waterfow] (Warrington, 1980).

Of particular note was the pervasive occurrence throughout most
of Lake Limerick of a species of bladderwort relatively uncommon
in the Northwest, Utricularia inflata, big fioating bladderwort. This
submersed species is more often found in the Coastal Plain of
Eastern United States (Westerdahl and Getsinger, 1988), although
isolated occurrences have been documented in a few lowland
Western Washington lakes, such as Silver Lake, Cowlitz County,
Washington (M. Gibbons, WATER Environmental Services,
unpubl, data., 1993). A non-rooted, submersed macrophyte,
bladderwort was typicaily found in Lake Limerick floating just
below the water surface or densely entangled with other rooted
aquatic plants. As 2 result of its rootless nature, bladderwort
imats were most likely transported around the lake by wind and
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Outer Limits to Growth

water currents, as well as boating equipment, Nuisance growth of
this plant interfered greatly with recreational use of the lake,
resulting in the need for mechanical removal (harvesting) by a
private contractor during July and August, 1995.

Other important members of the submersed community in Lake
Limerick occurring within the Brazilian elodea/big-leaf pondweed
zones included mixed stands of Elodea canadensis {common elodea
or waterweed) and Potamogeton sp. (narrow-leaved pondweed),
the latter forming prominent beds along the same southeastern
shoreline segment where Brazilian elodea has not yet visibly
established (See Fig. G-1). Vallisneria americana (tapegrass) and
Myriophyllum sp. (milfoil) also occurred in the Lake Limerick
community, but appeared to be confined to the shallows of Kings
Cove and Cranberry Creek inlet.

The rooted, submersed plant forms do not appear to cover the
lake bottom uniformly, but exhibit a scattered, patchy
distribution. Plant growth was sparse in waters deeper than 4 m
(13 ft), with only the rootless, macrophytic algae, Nitella spp.
(Charales) occurring in low to moderate densities at depth. The
genus Nitells is a common algal inhabitant of soft-water of 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 (Smart, 1990). However, this macroalgae may come
into competition with the submersed, non rooted species
Uitricularia sp. and submersed 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.), sedges and grasses were also present
in patches around the lakeshore perimeter. Bogs and marshes are
present in the upper watershed of Lake Limerick, with a bog-type
wetland area abutting the easternmost shoreline of the lake. The
boggy nature of the surrounding watershed is most likely
responsible for the tea-colored, humic nature of the lake water.

The 1995 survey generally showed submersed plant growth
extending from a depth of about 0.5 m (1.6 ft) to 4 m (13+ ft),
representing about 60- 0% of total lake surface area. Limits of
submerged macrophytic growth are graphically depicted by
tathomoter tracings of lake bottom taken along the seven primary
survey transects astablished around Lake Limerick for the 1995
survey (Appendix). Inspection of the fathometer recordings
revealed aquatic plant beds occurring throughout the lake at
depths up to approximately 14 feet. The outer growth limit was
further verified by failure to obtain any biomass samples at the 5
m (16 £t) depth along the survey transects.

Mucky sediments brought up with biomass samples suggest that
Lake Limerick sediments may be quite productive and a good
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Biomass Patterns

potential source of qutrients for submersed plant growth.
However, macrophytic growth in this lake may actually be more
limited by light within the water column. Indeed, the presence of
dissolved and particulate matter in the water column can result int
greater attenuation of light with depth because of scattering and
absorptive effects, Reduction of available light at greater depths
can act to restrict submerged plant growth to shallower areas
where light availability may be greater. The tea colored nature of
the water most likely plays an important part in restricting plant
growth in this lake. Using a regression model developed by
Cantfield et. al. (1985), the maximum depth of colonization in
Lake Limerick was predicted to be 3.8 m (125 ft), based on a
mean growth season secchi depth of 3.2 m (10.5 ft) obtained in
1992 (J. Rector, Department of Ecology Volunteer Lake Monitoring
Program, 1992). Indeed, this depth was very close to the limits of
growth observed during the 1995 macrophyte survey. [Note:
Secchi depth is a measure of water transparency obtained by
lowering a black and white disk into the water until it cannot be
seen.}

Table G-2 presents macrophyte species composition and biomass
data (as grams per square meter, dry weight) for samples
collected during the 1995 survey from selected depths along the
three of the eight primary survey transects in Lake Limerick.
Macrophyte biomass was found to vary both by water depth and -
sampling site within Lake Limerick. The rooted, submersed Egeria
densa dominated macrophyte biomass measures for samples
collected along these transects, composing from 44 to 99.8% of the
total sample. The non rooted, submersed bladderwort, Utricularia
spp., occurred in all but the mid-channel Kings Cove sample.
These quantitative results confirmed other visual and qualitative
observations of prominence of these species in the lake. For the
mid-July, 1995 samples collected, Brazilian elodea biomass ranged
from 23 to 235 g/m?2, averaging 121 g/ m2. Each sample site
showed a trend of increasing Brazilian elodea biomass with
increasing water depth to the outer limits of growth. Elodea
canadensis and Potamogeton amplifolius also demonstrated
moderate biomass levels within the shallows of Kings Cove, but
considerably less than that of E. denisa. The macroalgae, Nitella
and Chara spp. occurred in low densities in the deeper water (> 6
ft) samples of all transects.

The biomass measures of the principal species of concern, Egeria
densa, obtained during the mid-July, 1995 survey of Lake Limerick
can be examined relative to quantitative data collected in April
and September, 1992 and May and September, 1993 (WATER,
1993). The three surveys used comparative sampling
methodology, but differed in timing of sampling and total number
of samples collected at a site. The present survey conducted in
mid-July demonstrated maximum E. densa biomass measures of
approximately 200-250 g/m?, with a pattern of increasing
biomass with depth. While previous surveys do not include a
similar mid-July sampling date, September survey dates in both
years reveal much higher biomass occurring Jater in the growth
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Depth (m)

1.5m (5 f£)

2.1 m (7 ft)

Species Dry Wt.
(g/sqm)

121 m (4 ft) Egeria densa 648.4

Elodea canadensis 2.4
Potamogeton amplifolius 2.2

Egeria densa 947.7
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Utricularia inflata 2.8
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Problem Plant Zones
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Beneficial Plant Zones

recreational use most difficult and dangerous. It is also important
to note the recent occurrence of nuisance growth of bladderwort,
Utricularia inflata, throughout the lake during 1995. Such an event
may signal the onset of yet another non-native plant problem in
the lake and should be monitored as well.

Lake Limerick supports an important salmon fishery, spiny-ray
and planted trout fishery, as well as waterfowl and other wildlife.
Native beds of pondweed and elodea do form an important
source of food and refuge in the Take for these and other small
aquatic life, and should be maintained at sufficient support levels.
Most importantly, wetland stands adjacent to the eastern end of
the lake and above the Beaver Creek inlet are recognized as
valuable beneficial zones that should be protected as part of the
overall aquatic plant management plan.
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INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Investigate Control Alternatives

Step H

Integrated Control
Approach

No Action Alternative

Potential Treatment
Options Listed

A variety of methods (chemical, mechanical, biological, physical)
are currently available for treatment of nuisance aquatic plant
populations, such as Brazilian elodea (Egeria densa), in order to
protect beneficial uses of a waterbody. This section reviews
selected treatment methodologies currently available for aquatic
plant control in the State of Washington. These treatment options
will be examined in terms of suitability for controlling nuisance
plants in Lake Limerick, especially the non-native, rooted Egeria
densa. Much of the following discussion on methods is drawn
from Ecology's Citizen's Manual for Developing Integrated
Aquatic Vegetation Management Plans (Gibbons et. al., 1994).

It is important to note that control tactics for maximum
effectiveness against a target species depend on its morphology
and structure, physiology, growth requirements, and growth habit.
In other words, control methods that might be quite successful
against one plant may not be appropriate for management of
another type of plant. Thus, it is obvious that an integration of
several control methods will be necessary to combat the multi-
species macrophyte problem noted in Lake Limerick. Indeed, the
State has identified as the preferred alternative for development
of an aquatic plant management program the use of an integrated
approach involving selection of the best combination of methods
after careful evaluation of economic, ecological, socio-political
consequences within the context of whole lake and watershed
management (WDOE, 1992; Gibbons et. al, 1994).

Because of the current extent of Brazilian elodea growth in this
lake, the review will focus on the most aggressive control methods
aimed at killing or removing the entire plant, including root
systems. With regard to exotic plant infestations, it is critical
to consider possible consequernces 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 Brazilian elodea populations from Lake Limerick, this
exotic plant can be expected to continue colonization of all
available littoral area. Left unchecked, Brazilian elodea has the
potential to eliminate current native stands, and create a worse
weed problem that may ultimately result in higher future program
costs and level of effort to manage this plant.

The potential options presented for review are the large-scale

treatments: aquatic herbicide ‘application (e.g. fluridone,
endothall, glyphosate), mechanical dredging, sterile grass carp
introduction, and mechanical harvesting; also considered are
methods appropriate for smaller areas: hand-removal, bottom
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Hydrautic (Suction) Dredging

barrier application, and diver-assisted suction dredging. These
techniques do vary with respect to effectiveness against Brazilian
elodea. Dredging, hand removal, bottom barrier and systemic
chernical applications such as SONAR (fluridone) are intensive
methods aimed at killing or removing Egeria densa, including roots,
and are considered aggressive methods with the potential of
achieving long-term reductions. Use of herbivorous grass carp,
offering potentially good control of 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). Mechanical
harvesting and contact herbicides (e.g., Aquathol) are useful for
short-term removal of large areas of surfacing plants, and is
included in the discussion as a less intensive form of maintenance
control. Other types of control methods, such as water column
dyes, mechanical rotovation and lake level drawdown, are not
considered appropriate for current use in Lake Limerick for
reasons of site and species specific constraints, and are therefore,
not discussed.

Each treatment alternative will be reviewed in terms of principle
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 Lake Limerick) 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 sturry 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
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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 100t
systems, S0 regrowth is minimized. Plant pieces are collected and
retained, and fragmentation spread is minimized (very important
for control of Brazilian elodea). 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.

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 {o 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
¢rom enriched sediments can also be a problem. Inaddition, 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 $2.25/ 3 to $6/m3, although figures as
high as $20 to $50 /3 have been reported for special cases.

Permits In the State of Washington, use of suction dredging does
require hydraulic approval from Washington Department of
Fisheries and/or Department of Wildlife. Tts 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 lefter of
approval from Washington Department of Natural Resources.

Applicability to Lake Limerick 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.
When used for large-scale applications, this alternative is likely to
produce highly offective, immediate and long-term control, but is
potentially the most costly and can result in extensive and
immediate environmental impacts. Since the lake substrate is
deep and flocculent, a large-scale dredging project removing, for
example, 2-3 feet of sediment over 65 acres (1/2 lake area) at an
estimated (mid-range) cost of $5.00/cubic yard, could total
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Diver-Operated Suction
Dredging

llupwards of $1.25 Million. Although this alternative is probably

the best large-area solutiory the cost is prohibitive given the
community resource base. A more practical, although still pricey
alternative might be to use dredging for moze localized
application, dredging out most seriously affected or high quality
areas such as the Islands embayment and Kings Cove, where

Brazilian elodea is most problematic.

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. 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 sturry
can be discharged back to the water or piped off-site for upland
disposal.

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. Asit is best used for localized infestations
of low plant density where fragmentation must be minimized, the
technique has great potential for milfoil 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) and Long Lake (Thurston County) with preliminary
reports indicating good 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 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 »f 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-ferm environmental effects can include localized turbidity
increases in the area of treatment. Release of nutrients and other
contaminants from enriched sediments can also be a problem. In
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Rotovation/Cultivation
{Bottom Derooting)

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.  Int 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 dredged material
transport).

Permits In the State of Washington, use of suction dredging does
require hydraulic approval from Washington Department of
Fisheries and/or Department of 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.

Applicability to Lake Limerick Diver operated dredging may be
useful in Lake Limerick to remove small, isolated patches of
Brazilian elodea and treat areas where herbicides could not be
used, such as the colony located near the irrigation water intake.
It's use in this lake is most appropriate for small-scale, supportive
work.

Prineiple Mechanical rotovation/cultivation are bottom tillage
methods that remove aquatic plant root systems. This results in
reduced stem development and seriously impairs growth of rooted
aquatic plants. Derooting methods were developed by aquatic
plant experts with the British Columbia Ministry of Environment
as a more effective milfoil control alternative to harvesting.
Essentially two types of tillage machinery have been developed.
Deep water tillage is performed in water depths of 1.5 to 11.5 ft
using a barge-mounted rototiller equipped with a 6-10 ft wide
rotating head. Cultivation in shallow water depths up to a few
meters is accomplished by means of an amphibious tractor or
modified WWIL "DUCW" vehicle towing a cultivator. Both
methods involve tilling the sediment to a depth of 4-6 in, which
dislodges plants including roots. Certain plants like milfoil have
roots that are buoyant and float on the surface where they can be
collected. Treatments are made in an overlapping swath pattern.
Bottom tillage is usually performed in the cold “off-season”
months of winter and spring to reduce plant regrowth potential.

Control Effectiveness and Duration Bottom tillage has been used
effectively for long-texm control of milfoil where populations are
well-established and prevention of stem fragments is not critical.
Single treatments using a crisscross pattern have resulied in milfoil
sterm density reductions of 80-97 percent in bottom tillage
treatments. Seasonal rototilling in an area is at least as effective
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as 3 to 4 harvests, and where repeated treatments have occurred
at the same site over several years, carryover effectiveness may
extend to greater than a year. ’

Advantages A high percentage of entire plants (roots and shoots)
can be removed by bottom tillage methods. Depending on plant
density, carryover effectiveness of rototilling can persist for up to
2 to 3 years without retreatment. Following treatment, rotovated
areas in Washington and British Columbia have shown increases
in species diversity of native plants, of potential benefit to
fisheries. Fish are not removed through rototilling as they are by
harvesting operations. Unlike harvesting which is conducted
during summertime when plant growth is maximal, rototilling
treatments for root removal can be performed during "off season”
months of winter and spring. This results in no interference with
peak summer-time recreational activities.

Drawbacks Bottom tillage is limited to areas with few bottom
obstructions and should not be used where water intakes are
located. Rototilling does create short-term turbidity increases in
the area of operation, but increases are usually temporary with a
rapid return to baseline conditions often within 24 hours. Since
bottom sediments are disturbed, short-term impacts on water
quality and the benthic invertebrate community can OCCUI.
Rototilling is not advised where pottom sediments have excessive
nufrient and/or metals concentrations, because of potential
release of contaminants into the overlying water. Rotovation is
not species selective, except by location, and can result in
unintentional removal of non-target plants. The method does
result in production of plant fragments, and is not recommended
for use in water bodies with new or sparse milfoil or Brazilian
elodea infestations or where release of fragments is a CONCern.
There are often timing restrictions to avoid interference with fish
spawning or juvenile use.

Costs Bottom tillage costs vary according to treatment scale,
density of plants, machinery used and other site constraints.
Contract costs for rotovation in the State of Washington range
from $1200-1700/acre depending on treatment size.

Permits In the State of Washington, bottom tillage methods do
require hydraulic approval from Washington Department of
Fisheries and Wildlife. Its use requires temporary modification of
water quality standards from Ecology. In addition, you may need
a shoreline permit, so local Shoreline Master Plan should be
checked for compliance; contact your local Planning Department
for information. It may also be necessary to obtain a letter of
approval from Washington Department of Natural Resources.

Applicability to Lake Limerick Rotovation does result in
production of plant stem fragments. Since Egeria densa reproduces
primarily by stem fragmentation, use of this mechanical option as
a main, large-scale control element of this species in Lake Limerick
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Mechanical Harvesting

is not recommended. However, it might be useful in a more
limited way. Given promising preliminary results in the Midwest
of using this technique to control tapegrass (Vallisneria americana),
rotovation could be useful in shallow areas of Lake Limerick
where tapegrass may become a large problem.

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-leafed

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. Pactors 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 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 mater
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.
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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 Jead to enhancement of growth of
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 the Department
of Pish and Wildlife. Also check with your local government to
determine if local regulations apply to mechanical cutting

operations.

Applicability to Lake Limerick Harvesting does result in
production of plant stem fragments. Since Brazilian elodea
(Egeria densa) reproduces primarily by stem fragmentation, use of
this mechanical option as a main conirol element of this species in
Lake Limerick is not recommended. Additionally, harvesting is
incompatible with a major managment objective of aggressive
removal of Brazilian elodea populations from Lake Limerick.
However, harvesting could be used as part of an integrated
control program against Egeria 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
{fluridone).

Chemical Control Methods
Historically, use of aquatic herbicides was the principal method of

controlling nuisance a uatic 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).
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Fluridone

The State of Washington currently permits use of only four aquatic
herbicides to control aquatic weeds. They are the systemic
herbicides fluridone and glyphosate, the contact herbicide endothall,
and certain copper compounds. 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 Lake Limerick,
especially against Egeria densa. Systemic and contact herbicides
are reviewed in more detail below.

Principle Fluridone, 1 ~methy1—3—phenyl-5-[3-
triﬂuoromethyl)phenyl]—4(1H)—pyrid'mone, is a slow-acting,
systemic type herbicide. Fluridone is available as the EPA-
registered herbicide SONAR® (8ePRO) for use in the management
of aquatic plants in freshwater ponds, lakes, reservoirs, and
irrigation canals. 1t is formulated as a liquid (SONAR 4AS)
sprayed above or below surface, and in controlled release pellets
(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 litile water movement. Tts use is most applicable
for lake-wide or isolated bay treatments to control a variety of
exotic and native species. Eurasian watermilfoil is particularly
susceptible to the effects of fluridone. Fluridone demonstrates
"good" control of Egeria densa, elodea canadensis, and some
Potamogeton spp (Westerdahl and Getsinget, 1988). Typical
fluridone injury symptoms include retarded growth, "whitened"
leaves and plant death. Effects of fluridone treatment become
noticeable 7-10 days after application, with control of target
plants often requiring 60-90 days to become evident (Westerdahl
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 sumimer.

Advantages As asystemic 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 hurman health (WDOE, 1992). Fluridone also has a very low
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,
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Glyphosate

fluridone is not effective in flowing water situations. 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 vegetatior, there are label
recommendations regarding irrigation delays following treatment.

Costs Treatment costs (materials and application) by private
contractor for any of the formulations range from about $700 to
$1000/acre, depending on scale of treatment.

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

Applicability to Lake Limerick Of the small number of aquatic
herbicide tools permitted for use in Washington State, proper use
of fluridone (at optimal rates and expostre) offers the most
practical, potentially effective means of controlling large
infestations of the tenacious weed. A few limited block
applications of this herbicide have been made recently in Lake
Limerick with good results against Brazilian elodea (WATER,
1992, 1993). These Limited treatments, while not significantly
reducing the populations, have most likely kept this invader at
least at bay. The potential for success is possible with a more
sustained, large-scale, intensive treatment, especially given the
success of such a control regimen used against another noxious
invader, Burasian watermilfoil {e.g., Long Lake, Thurston County).

Principle Glyphosate (N-(phosphonomethyl)glycine) is a non-
selective, broad spectrum herbicide used primarily for control of
emergent or floating-leafed plants like water lilies and
bladderwort, 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 water
lilies (Nuphar and Nymphaea spp.) and purple loosestrife
(Lythrum salicaria). According to the manufacturer, RODEQ 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 fhus is unavailable for root uptake by plants. Asa
result, proper application to emergent foliage is critical for
herbicidal action to occur. Symptoms of herbicidal activity may
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Endothall

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
offects. 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

Costs Treatment costs (materials and application) by private
contractor for any of the formulations average approximately
$250/acre, depending on scale of treatment.

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

Applicability to Lake Limerick Since glyphosate is most effective
against certain emergent of floating-leaved plants, it's use in Lake
I smerick would be for small-scale, aggressive control of problem
plants like waterlilies or watershield. In this way, it would be
used more for local control, in support of different large-scale
treatment element(s).

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
Washington in either inorganic of amine salts. Aqueous Of
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 f?rm Hydrothol-191 is not permitted for use in fish-bearing
waters.

Control Effectiveness And Duration As a contact herbicide,
endothall kills only plant tissues it contacts, usually the upper
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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 conirol can be achieved. Carryover effectiveness of
endothall treatments into the following growth season is not
typical.

Advantages Contact herbicides like endothall gerierally act faster
than translocating herbicides such as fluridone; evidence of tissue
death is often apparent in 1-2 weeks. There is usually litfle 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 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.

Applicability to Lake Limerick 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 managment
objective of aggressive removal of Brazilian elodea (E. densa)
populations from Lake Limerick. However, it could be used as a
tirst-strike method in an integrated control program against Egeria
that relies on other intensive large-scale treatments for long-term

control.

Biological Control Methods

Interest in using biocontrol agents for nuisance aquatic plant
growth has been stimulated by a desire to find more "natural”
means of 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
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Triploid (Sterile)
Grass Caip

competitive plants. Except for exotic species infestation, a
realistic objective of biocontrol of aquatic vegetation is not the
eradication, but the reduction of target plant species to fower,
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-consurming 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 circumstances. In theory, grass carp
are most appropriately used for lake-wide, low-intensity 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 Tish and Wildlife (WDEW). To
avoid problems encountered in other areas of the country,
Washington State regulations adopted in 1990 require:

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 Wildlife based on the current
planting model. This is to insure that sufficient vegetation is
vetained for fishery and other habitat needs.

State fisheries personnel with WDEFW 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 that some plant species
appear to be highly preferred, such as the thin-leaved pondweeds
(Potamogeton crispus, P. pectinatus and P. zosteriformis); 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
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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 2 years on Brazilian elodea, Eurasian
watermilfoil, as well as other species of pondweed, coontail,
bladderwort and watershield (M. Gibbons, unpubl. data, 1994).
Grass carp control effectiveness and duration are site-specific. In
gereral, management studies in Washington waters indicate that
substantial removal of vegetation by sterile grass carp may not
become apparent until 3-b 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 not
immediately. In some cases, introdriction of grass carp may result
in improved water quality conditions, where water quality
deterioration is associated with dense aquatic plant growth
(Thomas et. al., 1990). Compared to other long-term aquatic
plant control techniques (e.g, bottom tillage, 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 Northwest waters are still being determined. An
escape barrier on the outlet (if present) is 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
muade 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 Wildlife 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 WDEW. 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 lots adjacent to the
targeted waterbody and their consensus to the proposed grass
carp planting.
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Hand-Digging

Applicability to Lake Limerick Since Brazilian elodea is the
primary problem species in Lake Limerick and appears to be a
preferred food item of grass carp (larger fish), the use of grass
carp in Lake Limerick does have potential for large-scale
application. Current constraints involve need for outlet structure
modification and inlet screening to prevent grass carp escape, but
allow salmonid migration. Also, the WFWD currently requires
completion of a Lake Restoration Feasibility Assessment before
planting triploid grass carp into waters with public access. While
several diagnostic (limnological and watershed) studies have
recently been conducted on the lake (See WATER, 1991b, 1992,
1993), ‘a full blown Feasibility Study has not officially been
performed. However, after review of the above-mentioned
documents, WDFW has indicated that this requirement has been

met for use of sterile grass carp Lake Limerick.

Physical Control Methods

Principle Hand-digging and removal of rooted, submersed plants
is an intensive freatment 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 feet, no
specialized gear is required. In deeper waters, hand removal can
best be accomplished by divers using Scuba® or snorkeling
equipment and catrying collection bags for disposal of plants.

The technique is most appropriately applied to small areas (e.g.
< 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.

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 watermilfoil or Brazilian elodea. This
method can also be useful for clearing pondweeds or very small
patches of water lilies from areas around docks and beaches.

Drawbacks The technique is time-consuming and costly,
especially 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.
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Hand-Cutting

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 $500 to $2400/day with area
covered dependent on density of plants.

Permits No permits are currently required for hand-digging
aquatic plants. However, be sure to check with your local
jurisdiction before beginning any activities.

Applicability to Lake Limerick Hand digging of plant stems and
roots could be used for small-scale, intensive removal of nuisance
rooted plants (pondweeds, Brazilian elodea) 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, this is 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 cutiters 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.

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).
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Bottom Barrier
Application
(Sediment Covers)

Permits No permits are required for hand-cutting or raking of
aquatic plants. Mechanical cutting (including battery-operated
equipment) does require hydraulic approval by Department of
Fisheries and Wildlife. Be sure to check with your local
jurisdiction before beginning any activities.

Applicability to Lake Limerick 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 watex 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 ofher 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 milfoil treatment). Bottom barriers are most
appropriately used for localized, small-scale control where
exclusion of all plants 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
pelow the material. Periodic maintenance of bottom barrier
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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 $0.15 to
$0.25/5sq. ft for materials only.

Permits Bottom barrier applications require hydraulic approval
from Washington Department of Fish and Wildlife (no charge). In
addition, barriers costing more than $2500 may need a shoreline
permit, so local Shoreline Master Plan should be checked for
compliance; contact your local Planning Department for
information.

Applicability to Lake Limerick 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 Lake Limerick would be limited to small
areas where no rooted weed growth can be tolerated, such as
swim beaches or around docks.
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LAKE LIMERICK

INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Lake Limerick Aquatic Plant Control Intensity Zones

Step |

Extent of Aquatic Plant
Problem in Lake Limerick

Highest Intensity Control

Two critical components of the integrated management approach
involve assessing the extent of the problem and intensity of
corrective action needed. Two types of weed species have been
identified as targets for control in Lake Limerick: Brazilian
elodea and non-rooted, submersed forms, particularly
bladderwort. Brazilian elodea (Egeria densa) is classified by the
State of Washington as a Class B Noxious Weed. For infestations
of Brazilian elodea, any level of occupancy necessitates control
action, given the considerable nuisance potential of the plant if
growth is left unchecked. Furthermore, this is entirely consistent
with Washington State objectives concerning noxious weed
species, which gives high treatment priority o prevention, control
and eradication 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. Other major nuisance plants in Lake Limerick are
species of bladderwort (Utricularia), which are also not native to
the Pacific Northwest region. Submersed, marginally-rooted
plants like common elodea, (Elodea canadensis), also occur in
{ocalized dense beds around the 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 macrophytes.

A critical part of IAPMP development is determining important
plant zones in Lake Limerick 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. Asa
result, macrophyte control decisions can range from leaving select
high quality plant beds intact (no control action) to implementing
aggressive removal measures against noxious of nuisance plant
stands (high level of control), being careful to minimize impacts to
beneficial native species. Development of a Control Intensity
Mayp provides a useful aid for choosing appropriate treatment
options for each area of the lake (See Step ]).

Figure I-1 is a Control Intensity Map for Lake Limerick that clearly
shows three different macrophyte control intensity zones. The
highest priority zone is that area between the 1 and 4 m depth
contours inhabited by the noxious, exotic weed Brazilian elodea.
This "noxious weed" zone covers all of the lake littoral, including a
small band between survey transects 11 and 3 (see Figure G-1)
where Brazilian elodea colonization had not been recorded as of
the July, 1995 survey date. Currently, Brazilian elodea beds in
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Moderate to High Intensity

No Control

Lake Limerick occur in moderate densities, but the growth habit is
such that much of the plant biomass is concentrated in the upper
water column. 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
intensity control efforts to remove plant populations.

Stands of other submersed nuisance species, such as bladderwort
and common elodea, also occupy the zone between shoreline and
the 4 m depth, in many areas overlapping the Brazilian elodea
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 shoreline adjacent to the
state boat launch, popular swimming beaches, and dock areas.
Other areas of the lake may be subjected to a lesser control effort,
such as selective spot treatment in embayments (e.g., Cranberry
Creek-Leprechaun Outlet and Beaver Creek bays).

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 antouched. In Lake Limerick, one area has
been identified as a no control zone. This zone is the open water
mid section of the lake, greater than 4.5 m (1475 ft) in depth. The
zone is primarily inhabited by sparse stands of pondweed
(Potamogeton sp.) and macroalgae (Nitella spp.), the latter
providing a source of competition to planktonic algae in the lake.
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.

Prudent application of the various control intensity strategies
within Lake Limerick should ultimately result in selective removal
of nuisance plant populations, while retaining diverse and
abundant native plant stands throughout the lake.
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INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Alternative Integrated Treatment Scenarios For Lake Limerick

Step J

Management Strategies
Span the Spectrum

A Bafancing Act

Realistic Expectations
Regarding Brazilian Elodea
Removal

Other Management Issues

This section presents alternative in-lake treatment scenarios for
management of nuisance aquatic plant populations in Lake
Limerick At this point, it may be helpful to explain the various
types of management strategies available as action alternatives,
particularly with regard to Lake Limerick. Aquatic plant

management strategies span the control spectrum, ranging from

aggressive removal (high intensity control) of noxious plant
populations from the waterbody (e.g., Brazilian elodea) to less
intensive maintenance (cosmetic) techniques that aim to achieve
short-term decreases in nuisance macrophyte growth. Bounded by
these two endpoints, management strategies vary in intensity of
treatment depending on types of problem plant(s), extent of
infestation and program goals.

It is 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 specific 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.

Effective treatment of Brazilian elodea populations, the main
target, in Lake Limerick will require aggressive, lakewide action,
using intensive techniques that kill or remove the entire Brazilian
elodea plant, including roots and upper stems. In contrast, if less
intensive control strategies were implemented or no action was
taken at all, the lake would continue to support Brazilian elodea
populations and remain a source of fragments that could be
transported to other area lakes. 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 fairly established throughout a
waterbody as it has in Lake Limerick. Given the present extent of
Brazilian elodea growth throughout Lake Limerick, 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.

While the need to use intensive control techniques in Lake
Limerick is clear, choice of methods and operational logistics are
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Options Narrowed

Proposed Treatment
Scenarios for Lake Limerick

necessarily tied to Brazilian elodea beds and growth
habit/patterns of other nuisance plants such as bladderwort,
common elodea, and watershield in Lake Limerick. The band of
Brazilian elodea growth in Lake Limerick at this time occurs
primarily at depths of between 1mto4m (3 to 14 ft). The fact
that roofed Brazilian elodea occurs intermingled with other plants
like rootless, non-native bladderwort, also targeted for control,
could complicate choice of control strategy somewhat.
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 a regulated dam/ fish ladder structure. Also, it
will be important to maximize protection of wetland fringe plants
at the eastern end of the lake. Management efforts must also
provide for maintenance of the existing trout and migrant salmon
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 areas covered.

As described earlier, truly effective Brazilian elodea control
alternatives must either kill the roots/shoots or physically remove
the entire plant from the sediment. This requirement tends to
narrow down prospective treatment options for Lake Limerick
with Brazilian elodea as the prime target. Intensive control
methods that can be effectively used against Brazilian elodea and
other rooted problem plants in Washington State inciude
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. However, because of the
large bottom area currently occupied by Brazilian elodea,
hydraulic dredging of sediments in Lake Limerick would be
extremely costly and is not considered a feasible large-scale
option at this time. Rootless or marginally rooted forms like
bladderwort and common elodea, respectively, can be most
effectively removed by mechanical means and certain herbicides.
Of note is that none of the proposed options is without some
potential damage to non-target aquatic organisms and plants.
However, timely and careful use of such intensive conirol tactics
should minimize impacts to non-target organisms in the long-term.

In Lake Limerick, an integrated aquatic plant management
program using a combination of in-lake chemical/physical,
chemical/biological or biological/physical techniques listed
above will be more effective in meeting a management goal of
aggressive removal of Brazilian elodea and nuisance areas of
bladderwort/elodea/ watershield. In other words, a long-term,
integrated program extending over at least 5 years is highly
recommended that incorporates a major chemical and/or
biological treatment coupled with bottom barrier application and
hand removal, a public education/exotic weed prevention
program, a monitoring/evaluation component, as well as
jmplementation of watershed best management practices.
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Treatment Scenario #1

In view of this multi-faceted objective, the following Brazilian
elodea (prime target)/other (secondary) submersed problem plant
treatment options for Lake Limerick are presented in descending
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
freatment scenarios are set up in terms of an integrated aquatic
plant management program with review each year, utilizing a
main, large-scale treatment option, supported by other smaller
scale options (to cover nooks and crannies missed by large-scale
treatment). Thus, the long-term, integrated Brazilian elodea
management program is composed of a reactive treatment
component, consisting of a combination of large-scale and small-
scale methods, a proactive public awareness/preventative

component, a program monitoring / evaluation element, and
implementation of watershed best management practices (€.g.
septic_sysfem checks), For Lake Limerick, 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.

In-lake Treatments '
Whole-lake aquatic plant survey and biomass sampling
(Year 1) Major treatment using SONAR, one annual
application along entire lake littoral
(Year 2)Major treatment using SONAR, one repeat application
of lesser scale along lake littoral
(Year 5) Major treatment using SONAR, one annual
application along entire lake littoral
(Year 2+)Minor treatments using aquatic algaecide, if needed
(Year 3+)Minor treaiments using hand removal and bottom
barrier
Other Program Elements
Environmental permits and assessment, if necessary
Use restrictions and /or modifications
Public Awareness-Noxious Weed Prevention Program
. Public meetings/posted signs on lake/
newsletters/media coverage
g Citizen watch for exotic weeds in lake
. Boat /Trailer Inspections-voluntary
Program Monitoring and Effectiveness Evaluation
Watershed Management Program
Implementation and funding plan

The major treatment component of this scenario consists of an
intensive, chemical treatment using systemic herbicide, SONAR,
that is actively absorbed by plant roots and shoots. In year1, an
initial survey of the lake littoral is conducted sometime in late
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spring (e.g.s May-June} to map Brazilian elodea distribution,
determine extent of coverage and biomass in lake. Upon
completion of the survey, control elements can be initiated, ideally
early in the Brazilian elodea growth season {June to mid-july). In
this scenario a large-scale application of SONAR (fluridone) is
made along the entire shoreline of Lake Limerick during the late-
spring/early summer season following the survey to confirm
extent of Brazilian elodea growth. Application would be made at
the recommended label rates targeting lake area between 1 and 4
meter water depth (where Egeria growth was concentrated as of
July 1995).

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 removal in
Lake Limerick following the first year SONAR treatment, another
SONAR application may be necessary in the following year to hit
regrowth. Large-scale applications of SONAR possibly covering
up to 80 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. Tater in the season of year
two, when evidence of kill effectiveness is more apparent (2-3
months later), cleanup treatment of unaffected Brazilian elodea
plants by hand removal or bottom screening application may be
necessary. In succeeding years, hand removal of small Brazilian
elodea patches is recommended, as well as maintenance and
reapplication of bottom barriers, if needed. Annual spot
treatments with an aquatic algaecide may be necessary to control
algal blooms. 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.

First Year Costs: Annual aquatic plant survey costs are
estimated to be $3000. At an average cost for materials and
application by private contractor of roughly $1000/acre, first year
costs for an application of SONAR (80 acres) could be upwards
of $80,000. It is anticipated that the prevention component
would be mainly a volunteer effort, with negligible expenses.
Permit/Environmental Assessment fees could cost up to $5000.
Monitoring costs for a consulting limnologist/engineer to monitor
carry-over effectiveness in the lake are estimated to be $3,000.
Thus, fitst year program costs could be as much as $103,000.

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
years 2 and 5. This is because of a possible need for additional
large-scale SONAR retreatment in both of these years, ali
depending on efficacy of the first year herbicide treatment. Asin
year 1, permit fees could cost upwards of $5000 in years 2 and 5.
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Total annual costs for an herbicide-based program for Brazilian
clodea control in Lake Limerick using SONAR and supported by
physical removal methods should successively decline after the
second year, approaching costs of $25000 or less in years 3 and
4. 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, emergent plant
revegetation cost should be minimal; for example, if 300 m?2 of

shoreline area were affected, revegetation estimates would be
about $5,000 relying largely on volunteer labor.

Ecological/human impacts: Detrimental impacts of SONAR on
other vulnerable pon-targef in-lake plants are possible, but can be
minimized by adjusting timing and rate of application fo 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, and
at the extremely low concentrations expected to be used in Lake
Limerick, should have negligible effect on trout and other
warmwater fish in Lake Limerick, and any salmonids present
downsiream.

There are no expected risks to human health if Lake Limerick 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 proper use of this herbicide (Thurston County
Public Health and Social Services Department Memo, SONAR
Review, March 27, 1990).

Water guality impacts of SONAR applications should be minimal.
Toxicity effects of fluridone on vegetation are slow, taking up to
1-3 months to become visually evident. The process of plant
death is slow, so potential autrient releases and possible algal
bloom should be correspondingly slowed too. If non-target plants
are not substantially damaged by the SONAR treatment,
unimpacted plants could continue to take up the extra nutrients,
providing a mechanism for natural mitigation and perhaps staving
off an artificially-induced algal bloom.

There may be some recreational impacts, affecting mostly

swimming, which is discouraged during and immediately aftex
treatment, although there is no label restriction for swimming (See
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Treatment Scenario #2

SONAR label, Appendix D). There are mmmmns with
SONAR use.

Permits/Special Requirements

Use of aquatic herbicides 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.

Hydraulic permit required for bottom screening in lake, obtainable
(free of charge) from Washington State Department of Fish and
Wwildlife (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.

Tdeally, 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.

In-lake Treatments
Whole-lake aquatic plant survey and biomass sampling
(Year 1)Major applicationt of systemic herbicide SONAR
(Year 2)Major treatment involving planting of sterile grass carp
Outlet/inlet containment structure design and construction
(Year 2+)Minor treatments using aquatic algaecide, if needed
Minor treatments using hand removal and bottom barrier
Other Program Elements
Environmental permits and assessment, if necessary
Use restrictions and/or modifications
Mitigation of damaged native plants, if needed
Public Awareness-Noxious Weed Prevention Program.

. Public meetings/posted signs on lake/

newsletters/media coverage

* Citizen watch for exotic weeds in lake

. Boat/Trailer Inspections-voluntary
Program Monitoring and Effectiveness Evaluation
Water quality monitoring (N,P sampling)
Watershed Management Program
Implementation and funding plan

This scenario involves a combination of chemical /biological
techniques as a major inlake treatment of nuisance aquatic plants,
supported by small-scale physical/ mechanical methods. Initially,
a large-scale application of the systemic herbicide, SONAR, is
made in year 1 to effect major reductions in target Brazilian
clodea beds. The idea of this scenario is to decrease reliance on
use of large-scale chemical applications in Lake Limerick. This is
followed in year 2 by implantation of sterile grass carp as a
potential technique for Jake-wide, moderate-intensity control of
submersed plants in Lake Limerick, particularly any residual
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Brazilian elodea populations. Grass carp can control certain
nuisance aquatic plants under the right circumstances, although
the fish do demonstrate distinct food preferences. Brazilian
elodea appears to be a preferred plant food species, and control
(=removal) of this weed by grass carp has been demonstrated
clsewhere in the Northwest (e.g., Silver Lake, Cowlitz County).
However, control effects may be more slowly achieved with use of
this biological agent than with other mechanical or chemical
options listed above. 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.
Stocking rates are dependent on climate, water temperature, type
and extent of plant species and other site-specific constraints.
Use of this biocontrol method requires cautious evaluation and
development of specific stocking rates for Lake Limerick. An
environmental assessment specific to Lake Limerick may also be
required prior to implementation. Since an escape barrier on the
outlet is required to prevent movement of fish out of the system
and avoid impacts on downstream non-target vegetation, the
scenario requires design and modification of the fish Jadder/outlet
structure. Because of the presence of important habitat areas
clsewhere around the lake, other barrier structures may be
necessary at the Cranberry Creck inlet (that drains Cranberry
Lake upstream), and at both Beaver Creek and the Islands inlet
culvert at the east end as additional precautions. A second
restocking of up to 30% of the initial fish quantity may be needed
by year 5. The scenario provides a mitigation plan for
downstream native vegetation affected by the initial SONAR
application, as well as in-lake fish habitat enhancement with
artificial structures to compensate for diminished cover
(=destroyed Brazilian elodea). The scenario also includes small-
scale boftom barrier applications in the lake to suppress nuisance
weed growth, if necessary in years 4 and 5. Annual spot
treatments with an aquatic algaecide may be necessary to control
algal blooms. :

Costs: Annual aquatic plant survey costs are estimated to be
$3000. At an average cost for materials and application by
private contractor of roughly $1000/acre, first year costs for a
Takewide application of SONAR (80 acres) could be upwards of
$80,000. 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
offectiveness in the fake are projected to be $3,000. Overall first-
yeat program costs for this scenario are estimated to be upwards
of $103,000, and include stocking rate design, permitting and any
required environmental assessment, as well as prevention and
monitoring. The bulk of expenses for this scenario would most
Jikely occur in the second year with design and construction of
grass carp inlet/outlet barriers being a big expense item (total
project expense ranging from $118,200-120,000). However,
successive annual project costs are estimated to be $20,000 or less
for both years 3 and 4, increasing to about $35,000 in year 5 to
cover fish restocking assessment, required permits, and replanting,
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if needed. 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 non-target in-lake plants 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
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, and
at the extremely low concentrations expected to be used in Lake
Limerick, should have negligible effect on trout and other
warmwater fish in Lake Limerick, and any salmonids present
downstream. Water quality impacts of SONAR applications
should be minimal. Toxicity effects of fluridone on vegetation are
slow, taking up to 1-3 months to become visually evident. The
process of plant death is slow, so potential nutrient releases and
possible algal bloom should be correspondingly slowed too. If
non-target plants are not substantially damaged by the SONAR
treatment, unimpacted plants could continue fo take up the extra
nutrients, providing a mechanism for natural mitigation and
perhaps staving off an artificially-induced algal bloom.

There may be some recreational impacts, affecting mostly
swimming, which is discouraged during and immediately after

treatment, although there is no 1abel restriction for swimming (See
SONAR label, Appendix D). There are irrigation restrictions with
SONAR use. There are no expected risks to human health if Lake
Limerick is treated with SONAR,

Since herbivorous grass carp demonstrate distinct food
preferences, removal of non-target native_aguatic plants is
possible. Impacts of grass carp introduction on human_health
should be negligible to non-existent.

Permits/Special Requirements -
Use of aquatic herbicides does require submitting an Agquatic
Plant Management Permit Application for short-term modification
to state water quality standards to Washington State Department
of Ecology before initiation of treatment.

Washington State Department of Fish and Wildlife (WDEW)

requires a game fish planting permit prior to grass carp
introduction to a water body. In addition, if outlet screening is
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Treatment Scenario #3

necessary, M;Mg__&mp_:ﬁml is required from the WDFW..
Washington Department of Natural Resources T i
must be contacted for assessment of threatened or
endangered plant species. Bottom barrier application requires
1i from the WDFW, and may be subject to
and may need Shoreline permit for
installation, dependent on scale and cost of barrier application.

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

In-lake Treatments
Whole-lake aquatic plant survey and biomass sampling
(Year 1)Major application of herbicide Aquathol, one-time
treatment, for immediate, short-term reduction of plant
biomass
(Year 1)Major treatment involving planting of sterile grass carp
Outlet containment structure design and modification
(Year 2+)Minor treatments using aquatic algaecide, if needed
Minor t;eatments l1-_.:1:si:ng ha;nd removal and bottom barrier
r
Environmental permits and assessment, if necessary
Use restrictions and /or modifications
Public Awareness-Noxious Weed Prevention Program.
. Public meetings/posted signs on lake/
newsletters/media coverage
. Citizen watch for exotic weeds in lake
. Boat/Trailer Inspections-voluntary
Program Monitoring and Effectiveness Evaluation
Watershed Management Program
Implementation and funding plan

This scenario involves a combination of chemical/biological
techniques as a major inlake treatment of nuisance aquatic plants,
supported by small-scale physical/ mechanical methods. Initially,
a large-scale application of the contact herbicide, Aquathol, is
made in Year 1 to effect immediate, short-term biomass reductions
in target Brazilian elodea beds. This is followed later in Year 1 by
implantation of sterile grass carp for moderate-intensity, follow-
up control of submersed plants in Lake Limerick, particularly
Brazilian elodea populations remaining after Aquathol treatment.
The idea of this scenario is to decrease reliance on use of large-
scale chemical applications in Lake Limerick. Grass carp can
control certain nuisance aquatic plants under the right
circumstances, although the tish do demonstrate distinct food
preferences. Brazilian elodea appears to be a preferred plant
food species, and control (=removal) of this weed by grass carp
has been demonstrated elsewhere in the Northwest (e.g., Silver
Lake, Cowlitz County). However, control effects may be more
slowly achieved with use of this biological agent than with other
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mechanical or chemical options listed above. Management studies
in Washington waters indicate that substantial removal of
vegetation by sterile grass carp may not become apparent until 3-
years after introduction. Stocking rates are dependent on climate,
water temperature, type and extent of plant species and other
site-specific constraints. Thus, it will be necessary to develop
specific stocking rates for Lake Limerick. An environmental
assessment specific to Lake Limerick may also be required prior to
implementation, Since an escape barrier on the outlet is required
to prevent movement of tish out of the system and avoid impacts
on downstream non-target vegetation, the scenario requires design
and modification of the fish ladder/ outlet structure. Because of
the presence of important habitat areas elsewhere around the lake,
other barrier structures may be necessary at the Cranberry Creek
inlet (that drains Cranberyy Lake upstream), and at both Beaver
Creek and the Islands inlet culvert at the east end as additional
precautions. A second restocking of up to 30% of the initial fish
quantity may be needed by year 5. 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 artificial structures. The
scenario also includes small-scale bottom barrier applications in
the lake to suppress nuisance weed growth, if necessary in years 4
and 5. Annual spot treatments with an aquatic algaecide may be
necessary to control small-scale algal blooms.

Costs: Overall first-year program costs for this scenario include
a large-scale Aquathol application, stocking rate design, outlet
barrier design and construction, fish purchase and any required
environmental assessment, as well as prevention and monitoring.
The bulk of expenses for this scenario would occur in the first year
and could total as much as $161,800. However, successive
annual costs are estimated to be $15,000 or less for both years 2
and 3, increasing to about $30,000 in year 4 (if fish restocking is
needed) and dropping back to approximately $20,000 in year 5.

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. Since herbivorous grass carp demonstrate distinct food
preferences, removal of certain beneficial native aquatic plants are
most likely. Impacts of grass carp introduction on human health
should be negligible to non-existent.

Permits/Special Requirements

Use of aquatic herbicides 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.
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Treatment Scenario #4

Washington State Department of Fish and Wildlife (WDFW)
requires a game fish planting permi prior to grass caip
infroduction to a water body. In addition, if outlet screening is
necessary, hﬂmhg__ap_pmﬂﬂ is required from the WDFW..
Washington Department of Natural Resources Natural Herifage
must be contacted for assessment of threatened or
endangered plant species. Bottom barrier application requires
hydraulic approval from the WDFW, and may be subject to
Shoreline Management Act and may need Shoreline permit for
installation, dependent on scale and cost of barrier application.

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.

in-lake Treatments
(Major treatments contracted out)
Major treatment involving annual large-scale Aquathol herbicide
(Year 2:+)Minor treatments using aquatic algaecide, if needed
Minor treatments: small-scale bottom barrier application
Minor treatments: hand-removal of plant, including roots
Other Program Elements
Public Awareness-Prevention Program.

. Public meetings/posted signs on lake/

newsletters /media coverage

. Citizen watch for exotics weeds in lake

. Boat/Trailer Inspections-voluntary
Program Monitoring and Effectiveness Evaluation
Watershed Management Program
Implementation and funding plan

This scenario adds the element of annual large-scale application
of the contact herbicide, Aquathol, used as a cosmetic tool to keep
the water column clear in those areas of heavy weed infestation
(e.g., the eastern arm of the lake, nearshore areas, especially boat
launch). With this scenatrio, the primary, large-scale management
goal is one of keeping high use areas free of nuisance, surfacing
weeds. A small-scale goal would be as in previous scenarios {o
keep shallow, critical areas clear of weeds using more intensive
methods such as bottom barrier applications or hand removal
techniques. Annual spot treatments with an aquatic algaecide
may also be necessary t0 control algal blooms. 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 $700/acre, first year costs for an
application of Aquathol (40 acres) could be upwards of $30,000.
Costs for small-scale bottom barrier application would depend on
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target area and barrier material; for example, 1/4 acre treatment
would be upwards of $10,000, including purchase of materials.
Shoreline permit fees could cost as much as $5000, depending on
acreage of bottom barrier applied. With a lJake management plan
involving large-scale contact herbicide treatment, smal-scale
bottom screening and hand removal, and inclusion of public
awareness and monitoring elements, first year costs could run as
high as $53,000. Annual expenses for this maintenance mode
scenario should continue at approximately $54,000 or less
(depending on scale of physical/mechanical removal required).

Ecological/lhuman 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.

Permits/Special Requirements

Use of aquatic herbicides 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.

Bottom barrier application requires hydraulic approval from the
WDFW, and may be subject to Shoreline Management Act and
may need Shoreline permit for installation, dependent on scale
and cost of barrier application.

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.
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LAKE LIMERICK
INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Recommended Action Plan for Lake Limerick
Step K

Plan Formally Chosenat ~ Ina formal vote of the Lake Limerick membership held in a Public
Public Meeting Meeting in January, 1996 (See Appendix), Treatment Scenario
Option #2 was overwhelmingly chosen as the heart of the
recommended long-term action plan for the lake. The Lake
Limerick IAPMP recommends aggressive treatment of in-lake
noxious, nuisance weed populations, along with other lake and
watershed management elements to maintain beneficial uses.
While the immediate problem is an exotic weed infestation, the
plan emphasizes the importance of watershed management in
limiting inputs of nutrients and other contaminants to the lake. It
rmust be stressed that aquatic plant management in Lake Limerick,
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 #2 In-lake Treatments
Whole lake aquatic plant survey and biomass sampling
(Year 1)Major application of systemic herbicide SONAR
Outlet/inlet containment structure design and modification
(Year 2)Major treatment involving planting of sterile grass carp
(Year 2+)Minor treatments using aquatic algaecide, if needed
Minor treatments using hand removal and bottom barrier
Other Program Elements
Environmental permits and assessment, if necessary
Use restrictions or modifications
Mitigation of native plants downstream, if needed
Mitigation of fish habitat loss (use of artificial structures)
Public Outreach and Education Program
Noxious Weed Prevention Program
Program Monitoring and Effectiveness Evaluation
. aquatic plant surveys
N water quality monitoring (N,P sampling)
. regular meetings of Steering Committee
Watershed Management Program
Implementation and funding plan

The recommended alternative for aquatic plant management in
Lake Limerick involves a combination of large-scale systemic
herbicide/biological treatments in the first few years, 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
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in-lake Treatment
SONAR Application

Grass Carp Stocking Rate

Outlet/inlet Barrier Design

monitoring program 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. Other program elements include
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 (Egerin densa) beds. Initially, an aquatic
plant survey 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 large-scale
application of the systemic_herbicide, SONAR. 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 1 and 4 meter water depth (where growth was
concentrated as of July 1995 survey and to be confirmed in 1996),
approximately 60 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. A sampling program will be necessary to
collect water samples at regular intervals to monitor fluridone
concentrations in the lake for the appropriate period.

The Plan considers use of sterile grass carp asa biocontrol method
for Lake Limerick in terms of follow-on control to the SONAR
treatment in year one. The Steering Committee will be working
closely with WDFW during 1996 to develop a realistic fish
stocking rate for possible use in 1997. An environmental
assessment specific to Lake Limerick may also be required prior t0
grass carp implementation.

An escape barrier on the outlet is required to prevent movement of
sterile grass carp out of the system and avoid impacts on
downstream non-target vegetation. As a result, the scenario
requires design (in year one) and modification of the fish
ladder/outlet structure (prior to implant in year two). Because of
the presence of important habitat areas elsewhere around the lake,
WDEW have determined that other barrier structures will be
necessary at the Cranberry Creek inlet (that drains Cranberry
Lake upstream), and at both Beaver Creek and the Islands inlet
culvert at the east end as additional precautions (prior to implant
in year two). At the same time provision must be made for adult
salmon movement upstream at the outlet and possibly at the
Cranberry Creek inlet. Tnitial conceptual design work and cost
estimates for these carp containment structures have been
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Sterile Grass Carp Planting

Barrier Inspections

Small-scale Weed Control

Grass Carp Restocking

Other Program Elements

developed by a consulting fisheries biologist in conjunction with
WDFW (See Summary Repost by KCM, Inc in Appendix). Fine-
tuning of these conceptual designs will occur during spring-
summer 1996, and actual construction and modification of the
structures is scheduled by early 1997 three to six months prior to
actual carp planting.

The idea of this scenario is to decrease reliance on use of large-
scale chemical applications in Lake Limerick. In the second yeatr,
the plan recommends implantation of sterile grass carp as a
supplementary technique for lake-wide, follow-on control of
submersed plants in Lake Limerick, particularly any residual
Brazilian elodea populations that may have survived first-year
SONAR treatment., As in year one, a pres r
survey of lake littoral is recommended in year two to document
plant bed composition and extent. This survey is followed by
mmmmi&tmle_mﬁmp at the recommended stocking
rate and fish size as approved by Washington State Department
of Fish and Wildlife.

Based on recent experience in northwest waters, the conceptual
design study recommended mesh traps be installed on the
upstream end of the primary inlets to the lake to prevent carp
passage during salmon migration season. The trap would contain
all fish passing upstream, until inspected and appropriate manual
disposition be made. From year two on, regular annyal inspection
and maintenance of inlet barrier traps/outlet structure will be
necessary.

The IAPMP for Lake Limerick also recommends small-scale
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/grass
carp against Brazilian elodea and other nuisance species like
bladderwort 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. Spot algaecide applications may
be needed to control any occurrence of nuisance algal blooms in
the lake.

By year 5, the possibility of a second restocking of grass carp in-
Lake Limerick should be assessed by the Steering Committee in
conjunction with the WDFEW.

Environmental permits and assessment, if necessary

Use restrictions or modifications

Mitigation of damaged native downstream plants, if needed

Mitigation of fish habitat loss by introduction of artificial
structures

Public Outreach and Education Program
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Permits/Assessment

Use Restrictions
and Modifications

Mitigation of Native Plants

Noxious Weed Prevention Program
Program Monitoring and Effectiveness Evaluation

. aquatic plant surveys
. water quality monitoring (N, sampling)
¢ regular meetings of Steering Committee

Watershed Management Program
Implementation and funding plan

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, 1996 for a late spring-early summer, 1996
treatment.

Washington State Department of Fish and Wildlife (WDFW)
requires a game fish planting permit prior to grass carp
introduction to a water body. This permit should be filed by mid-
year 1996. WDFW has made a preliminary determination that
the Phase 1 Diagnostic Study requirement of the permit has been
met in the previous limnological investigations conducted by the
Plan consultant, WATER Environmental Services, Inc. In
addition, if outlet screening is necessary, hydraulic approval is
required from the WDEW. This permit should be filed well before

- modification activities occur, preferably after the engineering

design plan is approved. Washington Department of Natural
Resources Natural Heritage Program has already been contacted
for assessment of threatened or endangered plant species in the
Lake Limerick vicinity. If bottom screens are employed later in the
Lake Limerick management program, their use may be subject to
Shoreline Management Act. A shoreline permit may be required
for installation, dependent on scale and cost of barrier
application. Bottom barrier application also requires hydraulic
roval from the WDFW. Both of these permits should be
completed two to three months prior to planned treatment.

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 D). 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
irrigation restrictions with SONAR use. As a result, lake water
cannot be used for irrigation of the golf course and grounds for the
10 week SONAR treatment period. However, a plan has been
developed by the LLCC Water Committee to divert one existing
well normally used for drinking water to golf course irrigation.

No or negligible impacts of fluridone (the active ingredient in

SONAR) are anticipated on the wetland at the east end of the
lake, since flow occurs through the wetland into the lake. SONAR
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Mitigation of Fish Habitat

Public Outreach/Education

may impact other non-target native plants in Lake Limerick and
possibly in downstream reaches of Cranberry Creek. However,
concerted efforts to employ a prudent application scheme should
minimize impacts to emergent plants on the lakeshore perimeter of
Lake Limerick. Also, delaying the SONAR treatment to late
spring-early summes, when precipitation and outflow typically
decline, should further minimize downstream movement of the
herbicide, Such efforts as well as development of a mitigation
plan for revegetation of damaged areas are expected to satisfy the
Governor's Executive Order 11990, Protection of Wetlands. These
actions should also satisfy the Washington Department of Fish

Tdlife's 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 both the
SONAR treatment/grass carp stocking. Mitigation need should
be determined in year three by performing a similar basic survey of
vegetation bordering shoreline of Lake Limerick 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 1996 SONAR treatment. If a database
characterizing downstream vegetation does not exist, a pre-
treatment survey of vegetation along Cranberry Creek should be
performed by late spring 1996 prior o SONAR application.

Brazilian elodea, the primary target of aquatic plant control in
Lake Limerick, currently accounts for a large portion of
macrophyte biomass and areal coverage in Lake Limerick. If
SONAR freatment and grass carp grazing prove fo 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 provide a
quantitative means of assessing status of plant beds in the lake at
that fime, and whether additional mitigation measures are needed.
If mitigation of aquatic habitat is recommended, structures like
logs and cement blockscan be strategically positioned along the
lake bottom to provide artificial habitat/refuge for salmonids,
trout and spiny-ray fish.

The Lake Limerick IAPMP also includes a multi-faceted public
outreach/education element. Public outreach efforts are
encouraged on a year-round basis to keep the larger community
{nformed as to the status and progress of integrated management
in Lake Limerick, particularly nuisance aquatic plant control. This
will be accomplished by continuation of regular newsletters mailed
to Lake Limerick Country Club members, conducting public and
informal meetings, and posting lake information on local bulletin
boards. Public Education efforts resulting from the Integrated
Aquatic Plant Management Plan should complement existing lake
and watershed management programs (See below).
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Exotic Weed Prevention
Program

Program Monitoring
and Evaluation

Major Goak:

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 is presently the
species of concern in Lake Limerick, if is important to prevent
imtroduction of other exotic species, such as hydrilla (Hydrilla
verticillata), Burasian watermilfoil (Myriophyllum spicatum),
parrotfeather (M. aguaticum), and fanwort (Cabomba caroliniana),
all of which have documented, established populations in western
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).

Since spread of exotic invaders like Brazilian elodea and milfoil
fragments most commonly occurs as a result of fransport on
boating equipment (Newroth, 1990), efforts to halt spread through
educational means and by visual inspection of boats
entering/leaving the Jake are recommended. A milfoil prevention
sign developed by Washington Department of Ecology is currently
posted at the Lake Limerick public boat Jaunch. A boat checking
operation could be undertaken at the two boat launches on the
lake, staffed by volunteers from the community. Inspection efforts
should be targeted for typical high-use periods, e.g., from April to

July.

Regular patrolling of Lake Limerick should be conducted to check
for outbreaks of Brazilian elodea or other non-native, invasive
plants. At least six Jake residents should be trained to look for
Brazilian elodea as well as other dangerous exotic invasive plants.
The Citizen's Manual for Developing Integrated Aquatic
Vegetation Management Plans (Gibbons et. al., 1994) provides a
description and line drawings of these and other exotic invasive
plants. Surveillance should 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.

The monitoring/evaluation component congists of at least annual
surveying and evaluating offectiveness 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
offectiveness. With so much time, effort and money behind the
integrated aquatic plant management program, 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
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Major Goal:

Major Goal:

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
limnologists in diagnostic studies (e.g., WATER Environmental
Services) and by Ecology through the Citizen Monitoring Program.
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 populations
from all known locations in the fake. As discussed earlier,
accomplishment of this goal will take aggressive, persistent, long-
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 performed during summer of 1995 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 iransects 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 1995 pre-treatment survey results, Costs for
aquatic plant mapping and biomass measures are estimated to be
about $3000/year.

To keep priority areas, the boat launch and selected shoreline
residential areas clear of plants for boating and swimming
safety reasoms. Nuisance growth of Brazilian elodea,
bladderwort, common elodea, and big-leaf pondweed to a lesser
extent, are the main concern in the shallow nearshore areas of
Lake Limerick where swimming occurs. Brazilian elodea should
be maximally affected by the year-one SONAR treatment and
grass carp grazing. The other plants may be incidentally affected
by SONAR application in year 1. Big-leaf pondweed beds may
experience minimal to heavy grazing by grass carp, depending on
location in lake and proximity to human activities. 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:

Watershed Management

Project

To maintain sufficient habitat for fish and wildlife. While
fluridone applications can be made in a way to maximize
selectivity for Brazilian elodea, non-target plants may be variably
affected.  Also, although grass carp appear to graze Brazilian
elodea well, the fish do exhibit preferential feeding and may affect
other native plants in the lake. Thus, declines in plant bed area
may be most apparent in year 3 (following year-one herbicide and
year-two grass carp implant). Succeeding years should see
nuisance plant populations replaced by native species, 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. 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 concutrent 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 owners,
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.

Although excessive nutrient loading is not considered a problem in
Lake Limerick at this time, the Plan emphasizes watershed
management to limit inputs of nutrients and other contaminants to
the lake from activities on lakeshore properties. A comprehensive
check of lakeshore septic systems is being planned with Mason
County Public Health as part of the overall watershed protection
program. Furthermore, informational meetings are planned
dealing with the topics of septic system maintenance and
property-owner best management practices. As it has done in the
past, the LLCC newsleiter will continue to carry special
supplements on watershed management measures and lake
protection.

At an average cost for materials and application by private
contractor of roughly $1000/acre, first year costs for a large-scale
application of SONAR (80 acres) could be upwards of $80,000.
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. Tt 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 $103,000, including stocking rate design, permitting and any
required environmental assessment. The bulk of expenses for this
scenario would most likely occur in the second year with design
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and construction of grass carp inlet/ outlet barriers being a big
expense item (total year-two project expense ranging from
$108,000-120,000). However, successive annual project costs are
estimated to be $20,000 in year three, including possible
mitigation of damaged downstream/in-lake native plants, and
approximately $15,000 in year four. Program costs are projected
to increase to about $35,000 in year 5 to cover fish restocking
assessment, required permits, and replanting, if needed.

Estimated Costs For Fmplementation of Lake Limerick IAPMP

SONAR/Grass Carp  Program Elements Tst Year 2ndYear ard Year 4th Year 5th Year
Scenario EstCosts EstCosts EstCosts Est Cost EstCosts
Systemic fierbicide
a%plic
followed ly grass carp Macrophyte Survey $3000 $3000 $3000 %3000 $3000
ant
P SONAR (fluridone) ap lic $80,000 %0 40 $0 $0
Stocking rate design/a min $10,000 50 %0 s $10,000
wi primary barrier Grass carp purch $12,500
{at outiet) (rate deter in year of plant) $0  to $25,000 $0 $0 $0
wisecondary barriers  Grass carp piirch $0 %0 $0 $0 $3,750
{at inlets} (rate deter in year of plant) to $7,500
Outlet structure mod
Inlet structures mod %0 $80,000 ' $0 $0 %0
Maintain screens/iraps %0 $1,500 $1,000 $1,000 %1,000
Mitigation of native p. ants %0 0 $5,000 $0 $0
wiintensive small-scale Algaecide application, if nec $0 $1,200 $1,200 $1,200 $1,200
treatments Permitting /(checklist) $5,000 $5,000 $0 %0 $5,000
Small-scale treabment
(%hysicalf mechanical) $0 0 45,000 $5,000 $5,000
Public Pd/Nox. Weed Prev $2000+vol $2000+vol $2000+vol $2000+vol $£2000+vol

Program Monitor/Eval
w/ Steering Committee $3000+vol  $3000+vol $3000+vol $3000+vol $3000+vol

Septic System Checks*** -
TOTALS $103,000 $108,200 20,200 15,200 $33,950
to $120,700 to $37,700
T GepHic system checks are part of an auxiliary watershed program tentatively planned to be Tmplemented by Mason
County by January 1997.

Plan !mplemgntaﬁon and Funding

Financing IAPMP Plan As indicated above, the recommended alternative for aquatic
Implementation plant management in Lake Limerick involves a combination of (1)
herbicide/biological treatments, (2) follow-up with hand 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 Lake Limerick are projected to range
from $280,550-$296,800. A combination of grant funding, loan
procurement, and local revenue from Lake Limerick general funds
is proposed to fund implementation of the Lake Limerick TAPMP
over five years. In order for plan implementation to be successful,
the Lake Limerick Country Club and Mason County Health
Department will continue communicating throughout the plan
implementation period with the Squaxin Island Tribe, the
Washington State Department of Fish and Wildlife, the
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Grant Funding

State SRF Loan Funding

Local Funding Commitment

Implementation Schedule

Washington State Department of Ecology, other permitting
agencies, the contracted businesses, and other interested parties.

The Lake Limerick JAPMP was developed under an Aquatic
Weeds Management Fund (AWMEF) planning grant from the
Washington State Department of Ecology (Ecology). The grant
provided 75 percent of the funding; Mason County and Lake
Limerick Couniry Club (LLCC) have provided the remaining 25
percent via cash, staff time and in-kind volunteer services
respectively. A residual balance of approximately $60,000
remains in the current AWMF planning grant that will be applied
toward expenses of the implementation phase commencing in
1996. With this grant residual amount and the community's
general funds, Lake Limerick is prepared to carry out the first year
{1996) of full project implementation.

Mason County will also apply for an AWMF implementation
grant of $100,000 during the next grant application period (July,
1996). If the grant is awarded, plan implementation would
continue in 1997 with LLCC contributing local matching funds
and in-kind services. The grant would fund up to 75 percent of
the costs of implementing the Lake Limerick IAPMP with the
LLCC funding the remaining 25 percent.

Loan funding is another financing avenue being pursued by the
County/LLCC to be combined with existing and new AWMF
moneys and dedicated community-generated revenue to permit
full implementation of the longterm JAPMP. Mason
County/LLCC have submitted an application for a no-interest
loan for $125,000 through the State Revolving Fund (SRF) Program
administered by Ecology.

LLCC is prepared to dedicate up to $25,000 annually from its
general funds to cover successive annual costs of plan
implementation, regardless of other financing. If the SRE loan is

" secured, the community is also prepared to repay an annual

amount of $25,000 for the five years beginning tentatively in 1999.
However, if LLCC winds up as the only funding source (no SRF
loan or AWMF implementation grant), the integrated management
program for Lake Limerick would continue, but ina significantly
scaled back form, especially in year two, most likely jeopardizing
long-term effectiveness.

Full implementation of the Lake Limerick JAPMP is dependent on
2 number of financing factors including (1) success of SRF loan
application and (2) success of AWME implementation grant
application. Listed below is a proposed IAPMP implementation
schedule that assumes loan and grant funding are pursued and
successful. The AWMF planning grant balance of $60,000 and
annual community outlay of $25,000 are considered dedicated
secured amounts.
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Date Action Est, Cost Funds Avail /Req Cash Flow
jan 96 LLCC TAPM Plan Approval % 60,000(carrAWME) $ 60,000
Jan-Dec 96  Public Outreach/Education $ 60,000
Feb 96 Apply for SRF loan - $ 60,000
Apr 96 Select Herbicide Contractor - $ 60,000

Secure permits $ 3,000 _ $ 57,000

Steering Comm Mtg $ 57,000

Divert water well to goffirri $ 2,000 $ 55,000
May 96 Plan Septic System Check Prog $ 55,000
Jun-Jul 96 (SRF loan award) ($125,000) $180,000
Jun/Aug 96 Herbicide (SONAR) treatmt $ 80,000 $100,000

Small-scale weed control $0-10,000 $ 90,000
Jul %6 Apply for AWME Imp-grant $ 90,000
Aug 96 Complete Carp Conta Desig $ 10,000 $ 25,000LLCC $105,000

Issue Carp Cont. Constr REP $105,000
Oct 96 Steering Comm Mtg $105,000

Restore well to Water Dept  $ 1,000 $104,000
Nov 96 Issue Carp Stock RFP $104,000

Award Contr Carp Contain $104,000
Dec 96 Begin Septic System checks (tenta) (Separate funding) ~ $104,000

Steering Comm Review $ 3,000 $101,000
Jan 97 Award Carp Stock Contrac $101,000
Jan-Dec 97  Public Qutreach/Education $101,000
Mar 97 Compl Carp Contain Cont  $ 80,000 $ 21,000

Steering Comm Mtg $ 21,000
May-Jun97  Agq Plant Survey $ 2,000 $ 19,000
Jun 97 WDFW carp rate/permit $ 6,000 $ 13,000

Plant Carp $15-25,000 $ 27,000LLCC $ 15,000
Jul 97 Aq Plant Survey ' $ 2,000 $ 13,000
Sep-Dec 97  Fish Trap/1&0 Mainten $ 1,000 $ 12,000

Steering Comm Review $ 3,000 $ 9,000
Dec 97 Complete Septic System checks(tenta) Separate funding) ~ $ 12,000
Apr 98 Steering Comm Mg $ 12,000
Jun-Dec98  Macro Surv,Small-scale weed contr

Mitigation, barrier maint,ete. $0-12,000 $0
1999 on Expenses

Annual Aq Plant Surveys

Maintenance Inlet/Outlet Screens

Small-scale weed /algae control

Annual Program Monitoring and Evaluation

Twice yearly Steering Comm Migs

Public Outreach/Education

Watershed Management Program-BMP

Repay SRF Joan @$25,000/ year, beginning in 1999

Possible Restock Carp in 2001

Revenue
1999 on LLCC annual general funds ($25,000+)

LLCC in-kind services

Other sources
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* LAKE LIMERICK COUNTRY CLUB, INC'
E 790 ST, ANDREWS DRIVE
SHELTON, WA 98584
(206) 426-3581
* FAX (206) 426-8922

The following organizations and individuals have been invited to’ partmlpate in the Lake Limenak_ ,
working group to plan the 1995 lake aquatlc weed control prngram

1. WASH STATE DEPT OF WILDLIFE Contact: " Bill Freeman

48 DEVONSHIRE RD , Phone 743.2600; 2601
MONTESANO, WA 98563 FAX o ‘
2. MASON COUNTY DEPT OF HEALTH Contact: ~ Wayne Clifford
. .0, BOX 1666 Phone: 427-9670 Bxt 581
SHELTON, WA 98584 FAX: |
3. SQUAXIN ISLAND TRIBE . Comtact:  Michelle Stevie
: WEST 8! HIGHWAY 1038 ' Phone: 426-9783
SHELTON, WA 98584 . RAX: -
4 WATER ENVIRONMENTAL SERV. Conact: -~ M V. Gibbons
| 9515 WINDSONG LOOP RDNE - Phone: (206) 842-9382
~ BAINBRIDGE ISLAND, WA 93110 FAX: Same
5.  LAKE LIMER_ICK COM. CLUE Contact: - Dan Robinson
E 790 ST. ANDREWS DRIVE Phone:  426-7908
| SHELTON WA 98584 - FAX: 42'?—6451

6. WASH STATE DEPT OF ECOLOGY Contact: Loree Randall ~
~ SOUTHWEST REGIONAL OFFICE ~ Fhone: 407-6294
P.O. Box 47775 FAX: - 407-6305
OLYMPIA, WA 98504-7775 |

7. . WASHSTATE DEPT OF ECOLOGY Contact:  Kathy Hamel
" WATER QUALITY FINANCIAL ASSIST. Phone: 407-6562

~-P. 0. BOX 47600 FAX:
~ OLYMPIA, WA 98504-7600 '
8. DAHMAN SHELLFISHCO, " Contact:  Ernie Dahman
S.E. DAHMAN ROAD Phone: 4262658

SHELTON, WA 98384 | FAX;




MEMORANDUM
TO: Dan Rob'i'risoh, Lake_Limerick Country Club
FROM: - Maribeth Gibbens, WATER EnViror‘imental Services, Inc.

SUBJECT: Notes for Aprll 12 Steering Commlttee Mee’ung, Lake
Limerick IAPMP Prolect

DATE: May 10, 1995

; The following are general rotes on ma;or topacs discussed during the meetmg

The flrst Lake Lemenck IAPMP Steering Commlttee Meeting was heid on Apni
12 from 3:00 to 5:00 pm at the Mason County Comm:ssmners Hearing Room.
Those in attendance were:-

Kathy Hamel--Department of Ecology .

Bill Freeman--Department of Fish and Wildlife

Wayne Clifford--Mason County Department of Health |

. ‘Dan Robinson--Lake Limerick Country Club -~ - .
Maribeth G|bbons--WATER Enwronmenta! Services, Inc

The startup meeting went very weIl w&th great discussion on the in-progress

" 1APM Plan and surrounding issues. . Dan reviewed background and current

status of the project. Maribeth briefly reviewed each section (11 paris) of the
draft |IAPM Plan for.Lake Limerick that she had completed up to the meetlng

~day. The 11 plan elements are:

Develop Problem Statement for Lake Limerick-mainly non- natlve
invasive Brazilian Elodea ‘ .
' ldentify Management Goals'
* Public Involvement ' |
- Watershed/Lake Features--recent studies completed by WATER
Identify Beneficial Use Areas of Lake Limerick-map .
~ Map Aquatic Plants-will conduct survey in Ju[y, 1995 |
Characterize Aquatic Plants :
Investigate Control Alternatives ' .
Specify Control Intensnty—areas around lake subject to h|gh mod Iow or
no control ‘ o
Choose Integrated Treatment Scenarlo :
Devselop Final Action Plan

" Since the Sgauxin Tribe is apparently concemed about seepage ,
{bacterial/nutrient?) into the lake from septic drainfields, a dye tracing study of
- drainfields around the lakeshore may be a necessary part of the final plan. :
Wayne noted that the County does such investigations. Maribeth aiso produced
- a handout on 4 different treatment scenarios for general discussion. The
_ dredglng and harvesting-based a!ternattves were mostly ruled out due to




Lake Limerick IAPMP Project 1995

Possible Integrated Long-term Treatment Scenarios (5 years +)

Intensive -
Treatment Scenario #1

Major Advantage:
Major Disadvantages:

Intensive

Treatment Scenario #2

Major Advantage:

. Major Disadvantages:

In-lake Treatments (treatments contracted out) ‘

(Years 1+) Major treatment of Brazilian elodea beds using
hydraulic dredging of substrate up to a depthof1m

Off-lake disposal of sediment/plant fragment spoils

(Years 1+)Minor treatment of undredged shallow shoreline using

. other physical means (hand pulling/bottom barrier application)

(Years 1+)Minor treatment of undredged shoreline floating leaf
plant areas (problem) with systemic Rodeo, if necessary ‘

Other Program Elements o :
Permit Application/Environmental Assessment, if necessary
Public Awareness-Brazilian elodea Prevention Program
‘  Public meetings/posted signs on lake/
- Newsletters/media coverage
. Citizen watch for Br. elodea in lake -

‘ +  Boat/Trailer Inspections-voluntary
Watershed best management practices

Program Monitoring and Effectiveness Evaluation

_ Corﬁplete removal of nutrient-enriched sediments-t-roofed plants.

Costs for treatment of large weed bed areas are prohibitively
large; a very intensive method resulting in nontarget plant/
invertebrate impacts, degree depending on scale of treatment.

In-lake Treatrnents
Whole-lake (littoral) surveillance for current Br. elodea
(Year 1)Major treatment using fluridone, one annual application

" to entire affected lake area

(Year 2)Possible retreatment in next year, but total area should

be less than first year :

(Years 1+)Minor treatment of problem floating-leaved plants using
glyphosate, at selected areas along lake littoral, if needed - '

(Years 1+)Minor treatments using hand removal, bottom barrier
application or diver-operated dredging

Qther Program Elements o
Public Awareness-Brazilian elodea Prevention Program.
e ‘Public meetings/posted signs on lake/
. newsletters/media coverage

. Citizen watch for Br. elodea in lake

. Boat/Trailer Inspections-voluntary
Watershed best management practices
Program Monitoring and Effectiveness ‘Evaluation.

At optimal dosage & exposure time, potential for long-term ‘
control effectiveness w/ fluridone can be highat a reasonable cost
Long contact time needed at optimal concentrations of

fluridone; high drift potential of herbicide out of treatment area;
repeat treatment may be needed.




LAKE LIMERICK PLANT MANAGEMENT |
'STEERING COMMITTEE MEETING | x

10:00 am, November 14, 1995
Mason County Department of Health, 426 West Cedar, Sheiton

AGENDA

- PURPOSE: Convene the Steering Conumttee established by the Mason County Commlssxoners .

to review program status and develop plans to control invasive aquatlc plants in Lake Limerick.

2.

, Introductlons - D. Robinson
 Review of 1995 Weed Control Efforts - D. Robinson
' Biomass Survey Results and;Analysis -M. Gibbons;' R

~ Carp Containment Study Report - W. Daley

Current SONAR Apphcatlon Expenence T. McNabb

Carp Introduotxon Feasibility - B. Freeman

*Ecology Posmon on SONAR Treatment and Future Grant POSSlbllltleS K. Hamel

Review of Proposed Five Year Plan D. Robmson & M G1bbons

Adj ourn

Please contact Dan Robirison at (360) 426-7908 if you cannot attend.
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LAKE LIMERICK PLANT MANAGEMENT
STEERING COMMITTEE MEETING
 November 14, 1995 .

The steering committee members attending the meeting are the following:
Dan Robinson - Lake Iimerick - AWM Grant project Manager
Wayne Clifford - Mason County Health Dept. - AWM Administrator
Bill Freymond - Dept of Fish & Wildlife - Cognizant Biologist
" Mari Beth Gibbons - Water Environmental, Inc. - Lake Timerick Consult.
" Kathy Hamel - Dept. of Ecology - Water Quality Financial Assistance
In addition, the following contributors were present: S

‘Wayne Daley - KCM, Inc. - AWM Contractor - Grass Carp Containment
. Terry McNabb - Resource Mgmt, Inc. - Herbicide Contractor
Carolyn Soehnlien - Lake Timerick - Deputy Grant Project Mgr.
Biil Buff - Lake Limerick - Lake/Dam Committee Chair -
Steering Committee member not present:
-~ Michelle Stevie - Squexin Island Tribe =
I oree Randall - Dept of Ecology - Herbicide Management

Dan Robinson reviewed the aquatic plant management activities conducted in
Lake Iimerick during 1995, No herbicide treatment was conducted. A very
lmited copper treatment for algae was acicorﬁp]ished‘; in June, and a mamial
harvest of Bladderwort and pond. weed was conducted during July and August
_ at Lake Limerick expense. o o ‘

. Terry McNabb reported on current experience with fluridone (SONAR), a | |
systemic herbicide that may have the capability to kill some portion of the
Brazilian Elodea. To accomplish the destruction of these hardy plants,a
concentration of 10 to 15 parts of fluridone per billion parts of water must be
maintained over a period of 8 to 10 weeks. Even with this extensive treatment, -
we would not expect a complete eradication of the Elodea, necessitating follow-
on treatments in 3 to B years. In response to questions about water flow o
adjacent to lake inlets, Terry indicated that a "drip system" technique exists
' that could eliminate or reduce this problem, although such a technique has not
been approved for Washington lakes. He reported that the use of Aquathol, a
contact herbicide for temporary control, is being reevaluated, and he expects
the previous swimming restrictions associated with it will be removed. It was
reaffirmed that use of lake water for irrigation during fluridone treatment and

AWM1195.D0OC 1 12/14/95




An additional source of funds is a loan fund maintained by the State and - |
available to us through Mason County. This is a low interest loan that can have
flexible repayment options. Lake Iimerick will investigate this fund.

Although Loree Randall was unable to attend the meeting, she has previously
indicated that, although a 1996 fluridone (SONAR) herbicide treatment would
probably be approved, itis unlikely that she will be able to approve repeated
herbicide treatments in the future, in part because the Squaxin Island Tribe
has expressed some concerns about such t_reatments{ Lake limerick will take
action to review our option plans with the Tribe as soon as practical. '

Dan Robinson reviewed a suggested 5 year plan, calling for a fluridone
ireatment in 1096, and a carp plant in 1997. In addition, this plan calls for
annual biomass surveys, continued review by this steering committee, and an
early application to Lake Iimerick of the Mason County septic system
maintenance program. . - ' .

Mari Beth' Gibbons reviewed four intensive treatment scenarios she has -
prepared for possible application to T ake Iimerick. These scenarios include as
large-scale alternative options: dredging, carp introduction, fluridone herbicide, °
and harvesting, Her comparative 8-year cost evaluations of these options range |
from. more than $2.5 Million for dredging to $200,000 for fluridone herbicide.:

The steering committee agreed that Lake Iimerick Community now needs to
decide on the preferred actions for 1996 as quickly as possible, to coordinate
such decisions with this committee, (lncluding those committee members not
present), and to proceed with those actions. - o

. The meeting was adjourned at 12:80 PM.

Prepared by Dan Robinson
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LAXE LIMERICK COUNTRY CLUB, INC
E 790 ST. ANDREWS DRIVE
SHELTON, WA 98584
(206) 426-3381
FAX (206) 426-8922

To: Iake Limerick Country Club Members January 2, 1996

The purpose of this letter and the accompanying explanatory data is to bring vou up to date
on the Aquatic Plant Management Program for Lake Limerick, and to seek your help in deciding
on the course of future actions. The work done by myself and others in the community over the
past year has brought us through the "study" phase of the grant from the State Department of
Ecology, and we are now ready to select the long term means of lake plant management under the
terms of the grant. In conjunction with the involved State and County agencies, we have found
three viable options for weed management, cach of which we expect to fund from a combination’
of grants, no-interest loans, and the same level of community operating moneys we have allocated
to Lake Management for the past several years. We do not expect that any soecial assessments for
this five vear lake management program will be necessary!

The options available to us are as follows:

1. Systernic Herbicide Application
' a. Apply Fluridone (SONAR) in June, 1996
b. Possible Re-Application of the herbicide in 1997, and each 5 years
Grass Carp with One-Time Contact Herbicide Application
a. Apply AQUATHOL in June, 1996 :
b. Plant Grass Carp in August, 1996
Grass Carp with One-Time Systemic Herbicide Application
a. Apply Fluridone (SONAR) in June, 1996
b. Plant Grass Carp in July, 1997

Each of the above options, while viable for our lake, has its own pros and cons as described
further in the attachment to this letter. It is the consensus of myself and the cognizant State
Agencies that option 3 is the preferable course of action.

This letter also serves as an announcement of a special membership meeting on January 27,
1996 at 2:00 P.M. in the Great Hall of the Lake Limerick Inn to review the above alternatives and
for the members to vote their preference (along with other subjects announced elsewhere). If you
cannot attend, please complete the enclosed bailot and mail it directly to the Lake Limerick office.

Your vote is most important.
S}'ggcn:ly-

% Daniel C, Robinson
President
Lake Limerick Country Club, Inc

by
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January 2, 1995
Lake Limerick Country Club Members:

As you are aware from the reviews in both newsletters and Board of Trustee and
Membersh:p meetings, representatives of your club have been engaged in an evaluation
of the various methods available for control of the plant growth in our lake. The Club was
awarded a grant from the State Department of Ecology early in 1995 for this evaluation,
as well as for the selection and execution of an appropriate control procedure. We have
completed the evaluation phase, and are now at the point of selection of the methods we
will execute '

“The plant growth in ourlake is dominated by Brazilian Elodea (lgeria Densa),
which as of July, 1995, was estimated to cover approxnmately half of the total lakebed.
This plant is classed as an invasive (non-native) noxious weed by Washington State, and -
Lake Limerick is one of a limited number of western Washington lakes known to harbor
it. It is easily spread throughout the lake as well as among lakes, spread by birds, boat

trailers, and inadvertent human-caused transplantation. This plant is the direct target of.

the initial control efforts, although we also intend to control the growth of all the plants in
the lake: In addition, it is crucial to our Iong term plan that a vigorous program be -

implemented to reduce the weed- encouragung nutrients entenng the lake from the.

surroundlng watershed.

The evaluation activities, conducted over the last 10 months by Grant-funded
consultants as well as community volunteers, addressed all known, and permissible,
methods of aquatic plant control. We have. considered doing nothing to control the weed
- growth, but the consequences of this approach would be a-lake unusable for fishing,
boating, or swimming in about three years. We considered continuing the relatively
modest treatment with contact herbicide each year as we have been doing the past 4
years, but, in addition to facing mounting opposition from Community members and
others having an interest in our lake, this approach would be the most expensive over the
5 year span of our control plan. Most other methods were eliminated as ineffective or
exceed[ng[y expensive, leaving two essentially equal optlons meeting our criteria for -
feasnbiltty . o

Throughout the evaluation, we have worked c[osely wsth and have been supported
by representatives of County and State Agencies, the Squaxin Island Tribe, and our long-
time consultant, Water Environmental, Inc. " This Steering Committee" has endorsed
each of the options presented herein, and agrees that the Community members should
select the course of action to be pursued henceforth

Page 1




n conclusion, | encourage each property owner to review the alternatives

described herein, and to vote your preference for the long term control of our lake. Until
this point, | have not indicated a preferred option, because there is no clear advantage of
one over any over the others. However, | believe option 3 (1996 SONAR and 1997 grass
carp plant) has a narrow advantage from the standpoint of logistics of accomplishment
and of securing necessary funds. At the special membership meeting on January 27,
1996, | plan to provide a complete schedule and cost breakdown for those wishing more
" detail that we are able to include in this mailing. In the imeantime, additional data and
answers to your questions will be provided in response to writien re
Club Office. : '

74
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LAKE LIMERICK COUNTRY CLUB

SECTION 3. OPTION SUMMARY FOR COMMUNITY DECISION JANUARY, 1996
ALL OPTIONS BASIC REQUIREMENTS

All funding provided by no-interest loans, grants, and LL.CC general funds - No
special assessments! o : -
Annual biomass surveys | -

. County-supervised Septic System checks begin Dec 96
Active education program on use of "lake-friendly" fertilizers ‘ :
Evaluation of localized plant growth control measures (bottom barriers, etc.) - '

. Twice-annual Steering Committee reviews - - o
State and local permitting activities and coordination with interested parties

OPTION 1 SYSTEMIC HERBICIDE (SONAR) APPLICATION

Apply Fluridone (SONAR) in June 96 o
~ Possible re-application of Fluridone required in 1997 .

: Reiﬁﬁve Advantages: ‘Immediate extermination of a m_ajof portion -of the invasive '

' weeds; moderate 1996 expense covered by the grant; may -

have eradication guarantee from the Manufacturer

Relative Disadvantages: Probably will not completely eradicate all of the Elodea or any
' -  other Lake plant specie; surviving plants will flourish,
requiring follow-on herbicide treatments; lake water cannot be
used for imrigation of the golf course for 10 weeks during
application, although a plan has been developed with the LLCC
Water Committee to divert one existing well normally used for
drinking water to. golf course irrigation; may require mitigation
of downstream plant growth extermination '

Approximate costs: $215,000 for three years plus up to $16,000 per year _
| Fund sources: Existing Grant -- $60,000; State Low-Interest -
Loan - $95,000; LLCC -- $60,000 from general funds
Septic tests -- Centennial Grant : $75,000; LL.CC general
funds -- $15,000



' LAKE LIMERICK COUNTRY CLUB

AQUATIC WEED MANAGEMENT PLAN

SECTION3 OPTION SUMMARY FOR COMMUNITY DECISION JANUARY, 1996

OPTION 3 - GRASS CARP WITH ONE-TIME FLURIDONE APPL. TO ERADICATE
| - BRAZILIAN ELODEA . |
. " Apply Fluridone (SONAR) in June 96 _ o S
' Grass carp stocking rate design by Dept of Fish and Wildlife April, 97
Design and construction of Carp containment screens at inlets and outlet May, 97
Install Grass carp July, 97. S : L ‘
" Maintenance installation of Carp June, 2001

Relative Advantages: - -Large scale extermination of Elodea and some other plant
: growth ‘prior to carp installation; additional time to secure
- grant or loan funds for carp containment structures; additional

" experience in other lakes using carp for plant growth control

Relative disadvantages: High cost of both Fluridone application and carp containment;
- e same uncertainties of number of -carp permitted to actually
control plant growth, containment structures, golf course
irrigation, etc.; may require mitigation of downstream plant -
growth extermination ' o ' o

Approximate Costs:© . $235,000 for three years plus $11,000 per year thereafter.
- : . Fund .Soﬁrc'es: Existing Grant -~ $60,000; State Low-Interest
Loan - $125,000; Lake Limerick - $30,000 from general
funds o | - -
Septic Checks: Centennial Grant - $75,000; :Lake Limerick
- $15,000 from general funds .




' Take Limerick Country Club, Inc.

Aquatic Weed Management Plan Option Selection  January 27, 1996

NOTIFICATION OF SPECIAL MEMBERSHIP MEETING

A SPECIAT, MEMBERSHIP MEETING HAS BEEN APPROVED BY YOUR
BOARD OF TRUSTEES AND IS HEREBY CALLED FOR JANUARY 27, 1996
AT 2:00 PM. , TO BE HELD IN THE LAKE TIMERICK INN.

' The purpose of the meeting is to review the available aquatic weed control
options and to choose by ballot the option to be pursued by the Club. '

BALLOT
SELECT ONE OPTION ONLY
OPTION 1 SONAR ONLY !/
OPTION 2 AQUATHOL PLUS GRASS CARP /7
OPTION 3 SONAR PILUS GRASS CARP /7

Please mail the matked ballot to the Lake Idmerick office if you cannot
attend the January 27, 1996 special membership meeting called for this
purpose. All ballots, mailed or delivered in person, must be received at the
Leke Timerick office no later than the voting recess at the January 27th '
meeting. One vote per member pleasel




December 19, 1995
Mason Cou:nty Commissioners:

T amn writing this letter in regard to the proposed. ordinance establishing
an operation and maintenance program for some of the county’s many septic
systems. The primary thrust of this program is toward shoreline-situated
- gystems, most of which have been in operation for many years. y

1 urge you to resist t}1e.."ngjr9ayers'.' and retain the proposed aschedule of
mandatory checks of shoreline systems, and. to put the plan into operation. Our
waters, both salt and fresh, will even nally benefit from the increasingly
stringent requirements on new septic systems throughout the county. Butto
allow older systems to.continue to pollute these same waters is, in oLy opinion,
an unconscionable disregard for the health, not only of our water bodies, bt of -
our citizens who use them. In addition, to delay the operations plan would
certainly be an insult to those shoreline residents who have been required to
{nvest many thousands of th dollars in the newest generation of septic -

- gystems.

| The pollition introduced into waterbodies by failed systems not only -
‘threatens the health of anyone using the water, but represents nutrients that
contribute significantly to undesirable rates of aquatic plant growth. Many :
waterbodies i1 Mason County are being attacked by this plant growth, requiring
the residents, with the support of the county, to expend. uncounted thousands
of dollars in the attempt to control the weeds. |

As we all know, it is a small percentage of property owners who igriore not
only their legal, but also their social, responsibility and allow their septic
. gystems to deteriorate and pollute the waters belonging o all of us. Itis
because of these irresponsible owners that go lent must act to protect the
juterests of the many. My children end grandchildren have enjoyed the use of
' the wategbodies in this county over the years. Please don’t ignore their rightto
healthy enjoyment of the water. Please resist the vocal opponents of = * '.
"Government Tntervention" and help us improve our water quality by approving
 the maintenance and operation ordinance as proposed. — |

(T <.
» 9/ )




LAKE LIMERICK/LEPRECHAUN FACTSHEET NUMBER THREE

In the last issue, we discussed alternative household practices that can be implemented
by citizens of the watershed to reduce pollutant loading into a receiving waterbody and
help protect its water quality. In this issue, we'll look at what you can do outside your
home in your yard/ garden to further reduce pollutant loading into streams and lakes.

its 'Raining..lts Pouring..

. The Puget Sound region has certainly received its fair share of rain this year, with the
spring of 1993 being one of the soggiest in many years. The great volumes of water
brought by recent storms not only causes ﬂoodml% and streambank scouring, but also
increases the washing of sediments and other pollutants from the land into nearby |
receiving waters. Indeed, one of the largest sources of nonpoint surface water pollution
comes from stormwater water/urban runoff: (Remember that nonpoint source pollution
comes from many-different, hard to pin down sources, in contrast to point (piped)
discharges.) ‘ ' , ‘

Much of the rain falling on forests and farmlands soaks gradually into the ound,
draining into aquifers or to nearby surface watérs. But, rain striking cleared surfaces
associated with cities and suburbs results in more water running off than soaking into the
ground. As rainwater splatters onto concrete, asphalt, lawns and construction sites, it
picks up road oils, gaso e, metals, dirt, fallerl leaves, lawn fertilizers, pet waste and
other debris. Carried through dirty drains and gutters, rainwater laden with _

. _contaminants makes its way downward and untreated to the nearest body of water.

- In residential afeas, the biggest runoff problem is organic waste, such as lawn cl{gpings, '
leaves, animal wastes, and garbage. en these wastes are.carried into a lake, the
decaying process consumes precious oxygen from the water, severely affecting aquatic
life. ‘Excess nutrients generated by decomposition of these organic inpits add to in-lake
nutrient reserves and can trigger nuisance %r'owth' of algae. Alittle bit of waste from

- -each yard can accumulate info a significant loading very quickly. == " . -

P S

-Backyérd Best Management Practices

There are a number of yard practices the homeowner can implement to reduce pollutant
runoff from his/her property to a receiving water. - o ’

+ Mow your lawn properly. Correct mowing height maximizes root depth and grass
blade density and determines degree of runoff. A healthy lawn retains water, filters silt
and chemicals and requires less watering. Recommended mowing height for perennial

~ ryegrass and fescues is 1.5 inches. No more than the upper third of the grass lade
should be removed at a mowing, | , ‘

. Eex_iodicall% aerate and thatch your lawn to enhance water and air penetration. Water
~ your lawn efficiently, at most once a week. Water during early morning or Jate evening
to reduce evaporation losses. : = :

+ Dispose of excess grass clip(igjggg by composting. (Be sure to construct compost pile
well away from the water's edge, if you have shoreline propert{.) Sweep grass .
clippings from sidewalks or driveways to prevent washing of clippings into storm

drains or surface waters. ' _ :

+ Apply lawn fertilizer Eédti_dﬁsfag. “Excess fertilizer is carried into receiving waters, only
adding to existing nutrient supplies and fueling algae growth. Contact thelocal = -
coo&eraﬁve extension service for information on recommended fertilizing practices. .

WSU Cooperative Extension Service Agent for Mason County is Bob Simmons (427-
9670). : '




P9y

STATEMENT FOR JULY FLYER
" LAKE / DAM COMMITTEE -~ CAROLYN SOEHNLEIN

The goals of the Lake / Dam committee shall be to maintain and enhance the
recreational facilities directly related to 1akes Limerick and Leprechaun. In
addition, we will work toward improving the water quality by limiting weed
growth. We intend to accomplish this by implementing an aggressive Lake

- Management program. Part of this program involves rehabilitation of the Dam

As most members are aware, the emergency drain valve at the dam failed this
spring and through & notable effort by Jerry Sochnlein, Steve Morely, Scott Carey,
Simpson Timber Company, and others, a disaster was avoided and 2 temporary
plug was positioned to replace the failed valve. As a result of this failure, a oritical.
inspection of the emergency drain tube under the dam was conducted by the State
of Washington. The consequence of all this is that the State requires the
replacement of the valve within the next year and a rehabilitation of the drain tube
within the next 5 years. - S :

A marine Engineering firm owned by Ken Martig has been retained to evaluate the
alternatives available for rehabilitation of the valve and drain tube and to develop

cost estimates for the. various alternatives. We have entered into a $5,000 corttract

- with Mr. Martig to prepare this plan for us, He has agreed to providehis .

evaluation of the alternatives and the attendart costs no later than the 10th of

 August. We expecthe will propose the replacement of the valve this fall and that

- the rehabilitation of the drain tube will be significantly less expensive if done at the

game time. - _ | :

“The total cost of all this is, of course, very speculative at this writing. It may well

exceed $50,000, in which case a special assessment may be required to defray this

Looking beyond the repair of the Dam, the goals of the Lake/Dam committee
include the following, E ’ o
. Reconstruction of additional community docks.
Aquatic weed control as described below.

z
5
:
:
g
i
3
:
5
k
4

Development of emergency action plan for the Dam.




5. Lake front propérty' owners should remove and burn all weeds
reachable by hand or with suitable hand tools. '

6.  Support your Lake Management organization in its efforts to control
all forms of lake pollution o o '

Over the years we have tried dredging the bottom of the lake and harvesting the
aquatic weeds.. We have recently planted Triploid (sterile) grass eating carp in
Lake Leprechaun. - . S - -
' During the past three years, with limited funds, we have used the contact herbicide
‘Aquathol to "knock down" the weeds, and a copper sulfate compound to control the
algae. Approval of our application for the State grant would provide the fundsto
use the systemic herbicide SONAR to eradicate (kill roots and all) the Brazitian
Alodea, while controlling other aquatic plants. We anticipate this new program

. would have several advantages: . . |

1. A-very low concentration of the systemic SONAR (30 parts per Billion for
ten weeks) will be harmless to fauna with minimal restrictions, the worst being a 7
day irrigation suspension for each application. . |

2. Avoiding the accumulation of residual herbicides in the lake. -

3 With near complete eradication of the non-native @lodea, we will invoke a
long range plan that, though initially more expensive (for 1995), will havethe
greatest potential for controlling following year budget requirementstoa
reasonable level. R - , | |

Although experience with SONAR applications to Brazilian &lodea is currently

- limited, we expect to have considerably more actual data from other lake systems
by the end of this summer. We do know that excellent results have been achieved

applying SONAR to the exotic Eurasian Mil foil throughout the United States,

including lakes in Western Washington. We believe that the applicationof .
SONAR to our Brazilian Alodea will achieve comparable results. \

" “This is your lake. We know you want it maintained as an asset to our rapidly
growing community of nearly 1200 buildable lots. We welcome your interest and
comments. You are encouraged to attend the mortthly Lake/Dam Committee
meetings (held at the Inn the Second Thursday at 5:30 p.m.) or drop a note in
Chair-person Carolyn Soehnlein's folder at the Inn. '



Lake Limerick IAPMP

Appendix B
Washington Natural Heritage Program Database Search of
Lake Limerick Watershed
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July 13, 1995 C Susenier

Maribeth Gibbons

Water Environmental Services
9515 Windsong Loop NE )
Bainbridge Island WA 98110

" SUBJECT: . Lake Limerick Watershed ~_Intégrated Aquatic Plant Management Plan
‘ (T2IN RO3W 527) ‘ :

" We’ve searched the Natural Héritage Information System for information on rare
plants, high quality native wetlands and high quality native plant communities
" in the vicinity of your project. A summary of this information is enclosed. .

The Washington Natural Heritage Program is responsible for information on the
state’s endangered, threatened, and-sensitive plants as well as high quality
native plant communities and wetlands. The Department of Fish and WildliTe

manages and interprets data on wildiife species of concern in the state. For
“information on. animals of concern in the state, please contact the Priority

Habitats and Species Program, Washington Department of Fish and Wildlife, 600
Capito] Way North, Olympia, WA 98501-1091, or by phone (360) 902-2543.

 The Natural Heritage Information System is not a complete inventory of
 Washington’s natural features.. Many areas of the state have never been
thoroughly surveyed.. There may be significant natural featurses in your study
area that we don’t yet know about,- This response should not be regarded as a
final statement on the natural features of the areas ‘being considered and

doesn’t ‘eliminate the need or responsibility for detailed on-site slirveys.
I hbpe you’11 find this information heipful.

Sincerely,
<

2]

:_/C"’/"-".-Ci".”.{ ) E’:‘VL(‘Z(J,Z/L/

Sandy Morwood, Environmental Review Coordinator
Washington Natural Heritage Program

Division of Forest Resources

PO Box 47016

Qlympia WA 98504-701%

{360) 902-1667 -

Enclosure

¢: Wayne Clifford, Mason County Dept. of Health Services

cerapa S METON AT I ) 30 I0 TG0 G L AP A 3IEGL-THN0

FAFFL




'WASHINGTON NATURAL HERITAGE INFORMATION SYSTEM
' ENDANGERED, THREATENED AND SENSITIVE PLANTS ,
HIGH QUALITY NATIVE WETLANDS AND HIGH QUALITY NATIVE PLANT COMMUNITIES
IN THE VICINITY OF LAKE LIMERICK WATERSHED - AQUATIC PLANT MANAGEMENT PLAN
REQUESTED BY MASON COUNTY DEPT OF HEALTH / WATER ENVIRONMENTAL SERVICES

Data current as of Jdiy 1995
‘ Page 1.0of 1

TOWNSHIP, RANGE STATE  FEDERAL

‘. AND SECTION . ELEMENT NME o . . STATUS STATUS
T21N RO3W 829 low elevation sphagnum bog. -
T 830 T
T21N RO3W S29 . low elevation freshwater wetland
' 530 : S .

21N RO3W S15 SWOFSW 1low elevation freshwater wetland
""" 521 NEOFNE . A
522 NWOFNW




State of Washmgton o
DEPARTMENT OF FISH AND WILDLIFE

Mailing Address: 600 Capitol Way N, Olympia, WA 98501-1091 - (360) 902-2200; TDD (360) 802-2207
Main Office Location:  Natural Resoutces Building, 1111 Washinglen Streat SE, Olympla, WA

bate: é;g’l Q—Kfs

Dear Data Hequester

~ Enclosed is the 1nformation you requested from the Priority Habltats and Species (PHS) .
Division of the Washington Department of Fish and Wildlife (WDFW). This package also
contams documentation to help you understand and use these data. ‘

This mformatlon only includes data that WDFW malntatns ina centrailzed data system
It is not an attempt to provide you with an official agency response as io the impacts of
" your project on fish and wildlife.  Nor Is it desighed to prowde you with guidance on
interpreting this information and determining'how to proceed in consideration of fish and -
wildlife. This data enly documents the location of important fish and wildlife resources to
the best of our knowledge. It is important to note that priority habitats or species may’

occur on the ground in areas not currently known to WDFW biologists, or in areas for . -

which comprehenswe surveys have not been conducted. Site- speclflc surveys are
' frequently necessary to ru!e out the presence of pnonty habxtats or spec:es

Your pro;ect may requnre further field lnepectlon of you may need to contact our field
biologists or others in WDFW to assist you in interpreting and applying these data. Refer
to the enclosed directory and reglonal map for those contacts. Generat!y, contact the

Regional Habitat Program Manager in the appropr[ate WDFW region for aSSIstance on
‘speclfic pro;ects ‘

Pleaee note that locatlonal data for Spotted Owls is not routlnely displayed on the

standard maps. They are however, listed in the tabular reports that accompany the
1:24,000 scale maps . o

: WDFW periodically updates this information as additional data become available.
Because fish and wildlife species are mobile and because priority habitats and species
data is dynamic, project reviews for fish and wildiife should not rest solely on mapped
information. Instead, they shouid also consider new data gained in current field
investigations. Remember, PHS data can only show that a species or habitat type is.
present, they.cannot show that a species or habitat type is, not present. These data
should not be used for future projects. Please obtam regular (6 months) updates rather
than use outdated information. :

Because of the high volume of requests for information that WDFW receives, we need
to charge for these data to recover some of our costs. Enclosed is an invoice itemizing
the costs for your data and instructions for submitting payment. There is a base cost of
$20.00 for all data requests; this covers setup, shipping and handiing. Above that, there
is an incremental cost for each map or magnetic media. Costs are as follows:




NOINA TEEZTLY  SHA g =TVH o1hue PTOE

2AOD HOUNOS . 2o . FRYN
gWeN qeod sosn qund p-0-4 @sn  FIDILS ' ROWIHOD

HITYEHE RINOOD NOSYW UTA O UOTFUEIOFL SATIESTIS I MIAM O3, aoelque UOTIEWIOIUT
: SATITSUSS PIXSPTFUCD UWIRP Teytbtp xo sdew SH4 Swrejuod osvoTex BITP STUL

parypry TETITHE CIEQ HITCIH ALNOOD NOSWH — YINE FATITSNIS wwwwrr
SuTOEAS ONY SIVLIEVH XITHOINd — HIITATIM AN HSTJ J0 L4320 NOISHLHSEM

qovd ‘ _ : . . $6/12/50



. - | REANNS THINAY :s1sdoulds .
Jodd oped 16 1@3ep MOM ‘SETESIEC ZAHNLS W e0XnoE
ATTYNOSYRES SYADDO ONIddnd THIHM H1IS INO IOVE TTYES J0gEYH :uoTidrIonep Hunonom
! ; . - IAUN UL TS
T :iowanoow dem 0 ITSTATUTIOP OS 1UOSTaw g resn uo«uumw TAR uduﬂndn\ueduama
SHINEYEI TELSWOO J0 Uszmﬁ.u Qﬂmomzomm 40" d aaamoﬁhn
WZD fWpoo gL O 93BR . . . abm.n ‘- H o'd mm.HB.ﬁ ANOZ 'THLSYOD HIYLS NOLONIHSHEM enanes
. SHESEYH HSTYOWEE GN¥ sMOTVEW LIVS SHASHYR LTIIS TULSYOD A e Tezsueh
o | SONWTLEM EHLYMLTES ‘o HOIoEd P SWEURL TS
1 dioeanoow den 8 .ﬂo.nu.nndwﬂmu IWOFUDE . osn setrads TaM vdu.nnnnn\.hv.nvomu

: o “EOLAYERE ﬂ_HUd.‘m DISYH NO NOLLUWIOANI SHASTEILIT ONY o0
HMONY 'TEDO0T ' SNOLIANISHO ATANAS TUYTEAY IANISHO NO qasey Zﬁﬂmn AEEM SETHOLTEEIE ¢ ;xpedouls

Joad epeR 16 ©O FOIRR

B OLCITHOS IBDINCE

XHO04 DI EL mqwdﬂ areg :uoT3dITosSP Teasueh

1 :ioexnonw duw ¢ IUOTITUTIOP ‘4 M iuosess = ."euﬂ sotooeds

566T/12/50
LIYEG ~ UOTIRWROFTL TRISUD] -~ sxodey waed nmﬂgnaa
. $TIDIAS aQN¥ SEVLIIEYH RITHOINE

WMH..HQQHB J0 LdEd NOLONIHSYM

- FEOLTAYREL FTOVE TPUUURYTF

QTR 3w3Tdeyd Juatoads

yovros

T5¥Y06

ZIvZ06

TmToF

TuxoF

AuxoF



: , . . : . . . - :grsdouls
¥z epoR  BL iegqup ADOTOD JO LIEA NOLONTHSWM JO HLVLS - NOLONTHSWM 0 SYILY HNOZ TILSYOD 1eoanos
9L WAOD ¥ZO °ILYLIGWH TYISYOD 3O SATULS INVEHOAWY., ONTAIWIED ISYE WIZHL LY SANTIL _
gM QN SONYIAN GERIOTHASG NEIMLEE WIJInd S¥ HANES NILIO SAJ0Td AIVEISENS ONIEEUA
40 SEAOTS HIVYHUOW OF JTILES QEINITOHANON-NOTONIHSEM J0 SYTIY GNOZ TYLSYOO-IJnTE :woTRELIOSID Tezoush

I QUNUSRTH.

1 :fowvanoow dew [} HGOMuﬂGHmvv. I UOTURT iewn w0duema L EAJITO uuduﬁndﬂxweﬂvumw

- 666T/TE/90 .
LaYEd - UOTIPWIOFUL TeIIUad -~ axodoy waeg XVTOAWL
: $EIORAS GNY SIVLIEVE XIT¥OTHA ‘

HATICTIM 0 L4EQ NOTONIRSUM

SLLYOS

IULXOF



v go T ebwa

Hﬂmﬁhld Wwor3g hO s ‘MYHa J0 FAIS § RO ¥Id HbHH HI

| aooLad

HOSYH

HOINO

TECLTLY
MSZTOOETINSZTOZLY

v ¢

. 0ZLOY¥E
INIOMS 905 ME0Y NIZE
g

mHMB " MEad Aﬂﬂzm 0 EOAE NO-HIRNL mOEIQmHQ NI NMOQ 40T dRBEYOOL Bmmz HAIOTH (UTYH

ANOTIAL
NOSYH
NOINO

TEETTILY

. MZZSOCZTINIS0TLY

s
. 0ZLOYE
HENJOMS 905 MEOY NIZI
: o

naanLAd
ROSYH

NOTINA

TEETTLY
xmmmOMNHZmNouhw

9

. 0ZLOVE

SNIOES 908 MEOY NTZI
. g

" LSEN HWOE!ZNNMBMOZ ‘MTEq TIVAS 40 30aE NO CEIYOOT CLSAN ITOYE QTVH

anATAd
NOSYH

HOTNO

TEETILY
MZZSOSZINSEOZLY

5

. oZLOPG
SNIOMN G0S ME0Y NTZL

g

IepoD SHReRs Teroeds
sopep drysasung

6T §# 3uTed wIWQ

:Kqunoy - b ;

roueapEnd NOIRO :9W®N @315 °
:@poRpenG ST90E66T
1BbuotaRT

ruothey - - -ZGAENS T6. NI 0T d  MOM - VLINY “RYITIHOW
;xe3uesq ‘D@ XE CIWGLINGD 3 SOTCW IH- /T Of FIVHOOOY NMOHS NOIIWOOT,
:54L Id :sngess [RIeped IS :sngwas o3was  9I¥ ad
IUOTARITID € ~gov TOqUUN WS ’ TIOVE OTYH

MY¥d J0 HAYIS N NO ST Hmﬂz QHEITHONOD TTHM

i@pop Sn3eas. TeRIoeds
repop drgsasusn

0T :# ouwred @ywQ

s Aguned . .

euteupend NOINO :9WeN #3%5
repoRpRad , 9T90¥EET
:BbuoTgwt ¢

zuopbey - RITHES (LNIWY
LT EVCET -saM. X9 CHANTINGD 3 SOTOYN IW ¥/T O ZEIWNNDOY NMOHS NOLLWOOT
SEEY - &4d TEN3EIE TRASPRI IS 1S03UIS 939IS 9TY-Id
IWOTASITID Zz ~E9% s wovd aTivd

* @I

£ LSEAN A0 N INY Zi LSEN JO0 S feichnmlend
repop snawas Teveeds ' :
:epopn diyszeuso

zz 1§ aured wseqg

s Aguaon

iRwRUpwng ROINGO :SuWwN @3T8
:opeoopuUnd | : . : ‘ ST90E66T
1bueTawT. . - , -

sworboy - S XEAMOS €6. NI 0TZ-d MOM ~ WEINY ‘NYTIIROW
saeguen] ‘oM X8 QEUWELANOGD ¥ SOIAYE IW ¥/T O ELYHNODY RMOHS ROTLIVOOT
H P : - ILd 1Sn3mls TeXepay IS sngels e3was 9TV Jdd
IWOTASITID ) % -E9T IXoquON  ¥S ; HTIOWH QTVE

repop snjess Teweeds L i aured w3wd .

rapopn driysaousp

i AaunoDd

T uRTpRNd NOINN :@WEN @3TS
rapoopEnd STS0EGST
huoTyel

1uotbey XGAN0S 66, NI 0TZ d  MOM - WLINY “NTTIIROR
AR ULRg "OAM A9 CEWIIINGD ¥ SATAYE IW ¥/T OL- FLYEAOOY NMOHS ROIIVDOT
ISUL . Ed isngess TrIapad LS 1snguls 93wIs I r1e)
TUCTIDITID T —£9¢ IequmN ¢S

WIOVE QTNE

EEETILY PUnb X0 HITVAN ALNOOD Nosew £q peszenboy
SE6T ‘Tz ounp go se jmwaxand wIRd

susuebeuny wyeda hubusw SFTIPTIM — ewdﬂvﬂdk pue ystd zo “3deg uwonburysem

qALOOT Hmﬂz IOV Qﬂﬂm suoT3dransed Teaduws

IENIELS uoTIOIZOTY
ruorynesgng Asusby
iIoUM) FO QURN

isaeund JO ILSqUMN

:putqubts 30 °3ev(Q
jweay FO ouweN
IpweT o exianes
TUOTEINOII
TAPODXIPUL

1 oueN

ruotydiaossg TRIDUIH

1SNIFS UeTIAWROTI
rvoTioesans Aousby
1XDUMO FO QUIN
1EIPUAQ FO TICQUMK
:Buraybts 3o S3wd
iwaIy JO SWWN
IPEDT FO wAINOS
juoTwETOaIg
ippooxXIpUl

T DU N

‘rewN TOVE ared uotidracssg TeIousd

1snYEls UOTIDIIONS
suorgoesqus Aoushy
IXRUNAG TO BWEN
IBFAGUAQ FO Jequoy
:butaubtg 3¢ °3%Q
1ERXY o SuuN
1pEST FO WOINOS
IUOTFTOVII
LRPODXSPUTL

3 DuTe N '

ruoTydrEesag TUIIUDD

IETGRAS n0aMUUuoum
:uotyoesang Aouwby
ITDUMG O DWEN
IELOUMD FO IDCUINN
:burzubrs 3o @7wd
1woXyY 30 SWEN
PR FO SRIN0S
IUGTSTRSIg
apooRIPUT

* @UIe N



ANARAL

NOSYH

NOINO

TECTTLY
MOLZOETINTIOZZLY
9

Jo— 60TTIVE
LTS MEOW NZza

- T od

nnozad

NOSWH

NOTNO

TESTILY

| MESTOCTINEVIZLY

9

. EZEOYS

HMEIOMS 9TS MEOW NZZT
q

uovounsusumddﬂuvmm
:opoy dryuysisumo :
AGunen

seumupend
1SpoopPERNG
:Buotyey

ruotbayg

XD JUBRI
Ry .
SUOTIDILID (4

iapop sugess ruiseds
rapoy mﬁﬂﬂHOGBO
:Aqumon :
loumupend
rapoopend
sbuoThwr

ruatbay

L AU

1SUL B} .
ITOTXDRTID T

“DaM

TTH HEEL ISAN Jo ISYE &4 05 ISAN TTOVE qQTey :uoradrzosaq

€€ f Iureg wyeq -

CROHYS umN *3T5

. SIS0F66T
(Mg ¥ied 39 ¥6 Z0§ 53) HIQM ‘INIWY LTTIHS

A€ GEHEIANGD ¥ SAIQYE IW ¥/1 OF FIVNODOY NMOHS NOIIWDOT
Ld :sSngels TeIepeg IS T$n3ess WIS STV -4

~T€9 ISqUAN  ¥S CEHIOVE aIVd

TRIDURY

iEnguss uoTIoenord
cuotyoesqns Louaby
ixOUMG JO Dumy ,
ISIDUAG FO TaQUIny
:buraybrs gyo ezueg
feBayY Jo owwnN
IPRIT FO SOINOT
IUGTSTORII
:epoRxapur

saureN

TLSEN XEWdS0 uoT3idiIoseq TeIRueD

€z § Jurog wywq -

GNIQd SUHLSIS touwN 23Ts
C ¥ZZOY66T
MaM MABLIYA ‘ROXIN

Ag CGEWEIINOD ¥ SOIGWH IW F/T OfL FEWINDOY HMOHS NOIEIWOOT
ISNIWRS IRISpog HS .ﬂuudﬂm o9els 8y Aa
¥ . : AELASO

—£63 1ITaqumpy

ISNIENS TOTIDeReId
ruorgoesgns Aousby
1ZBUMG FO ouaN
ISTIUMD IO JSGuM
1butyubts 3o egwq
reDxy Jo ouep
IPEST FO ODINOY
IUOTSTOBTI
tapovxapur

TowepN

“AVE QNYTIYO JO WENHOD 3N HHL LY SNITId HO XLTIAYD NI LSEN NILEWW ITJ90d .nOdumﬂuuuvn Texaua] -
. iepon snyeiys Teroeds

DOALAT

NOSWR

§°L HOINQ

TEETTILY
M9EOOETINZESTLY

9

. T00TL8

MEIOMS 9ES MEOH NYZL

m -

sopon drysasumo

8T :# 3jurog w3wg

s Aqunoey

T attarupen iQumeN S3TS

epospRu E080LBET

:baoryey

ruoTbay . MOM SNEMO ¥ HDIHIER

sASUD (I “9aM X9 ﬂwSNHhZOU 2 SATOYY HE ¥/T O6L HEXYNADOY NMOHS NOTLWOOT

ISEL SERQRRS (TIPS P8 1SN3elg @3wlqy  LyFCHA

IMOTISITID - T —§§ :zoqump s 'HILSYW FTIE0d
.Hﬁm QN0

IFNGERS UOTJODOXY
rusynoesgny Abuaby
1TRUAD JO eumpy
IEIOUMG FO IOCURN
:Buryyubry zo wye(
IROTY FO DURN
IPRIT IO SDIANCS
IUOTSTRIXI

1 QpOOXIPUYT

awm iy

d0 ONE HIHON HEL J0 ISEM WEHY IODEVETO NI L BZﬂZHEOQ KT ISEN “S¥EI AV QNTTIVO ruoTadizonsd TeXSURD

aNOTAZ

RosYH

§°L NOXINO

. TEETTILY

| MEZTOSTINEFSILY

-}

— TOr008
HSJOMS SES MEOW NTZI
€

¥ 3o g =beg

10poy Euzeys Twroweds
zapeD drysxeusg

"TIT :§ IuTeq w3wqg

1&qunod -

reuwwuUpen AYH" QZ&AM&O PeuwN e@3TS
opoopund . TIrO¥B6T
:Buoryer

"ﬂowmou ATTANS  F LNIWY
iTdJURI DM A" JHHUIANOD ¥ SALGYWY IW v\ﬂ & WB£MDUUN NMOHS NOILYOOT
b0 L IENIR]S Telapod iy uﬂUdpm @3%35 9TV dd
IUCTIBYTID ) ﬁ ~188 XOquUN ws . ' qumm aTeg

ammmﬂhv ‘penb uou BETYEH AGNAOD NOSUN Aq peisenbay
© G661 ‘1z eunp J0 3% JuUeIIND eavg

Jueumbvuny wieg Aeaxzns SFTIDTTH — ewﬂﬂvﬂﬂz puv ystJ3 yo -s3dog uvogburgswm

ISNFERS UGLIDSROIL
ruotgoesqus foueby

- lIeUMO Jo ouweN

ISISUWAD JO JIaguny
Bburqyubrs 30 azeq
IeSxy Jo owwN

PERT FO JDINOG

INOTIToOBXI
I OPoORIPUT
sweN



Lake Limerick IAPMP

Appendix C
1995 Lake Limerick Aquatic Plant Survey
Fathometer Recordings
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Lake Limerick IAPMP

Appendix D
Manufacturer Labels
for SONAR®; AQUATHOL®, and RODEO® .




This sarmgle [abel Is cument as of February 15, 1995. The preduct descripl ons and recommendalions provided in this sarmple fabel are
lor background in‘ormation only Always refer o the label on the product belore using Monsanto of any other agrichemicat pfod;,@;

et
B ——————
<.

ENERQED AQUATIC WEED AND BRUSH HERBIGIDE
rvvv—v‘w

*Monsanto

Cc-rnplate Diractions for ise
In Aquatic and Other Noncrop Sites.

EPA Reg. Ho. 524-33

AVOID CONTACT WITH FOLIAGE, GREEN srsms
EXPOSED NONWOODY ROOTS, OR FRUIT OF CROPS.
‘DESIRABLE PLANTS AND TREES, SINCE SEVERE
f1LRY OR DESTEUCTION MAY RESULT

*RODEGS & mpvered Yadamarh of Monsa o Cemoany,

9y - MBI
Read the eakire Tabel befor ssing this profuet.

Us4 only aceording e labe] instructions,

Fiea3 "LIMIT OF WARRANTY AND LABILIFY belore buying of using. ¥ tetms arg
nol acoeptable, retim 2t once unopened, .

REFORMULATION IS PAOHUBTED. SEE INONMDUAL CONTAINER LABEL FOR

RE?ACMGNG UMITATK}HS

LIMIT OF WARRANTY AND LIABILITY

his Company warrants tal this pmduct cortorens 1 the chamical desaripbon
on Ihy bel and is reasonably fit lor the purpasss set forth in the Complate
Dirsctions for Uss fabol boolst (*Directans™} when wsad in aconidancs wilh
thess Directions vndee e conditipns desciibed therain, N0 OTHER EXPRESS

. WARRANTY OR IMPUFT WARRANTY {F FLINFSS FOR PARTICHIAR PURPOSE
OR MERCHANTABILITY OR ANY OTHER EXPRESS OR IMPUED WARRARTY B
HADE, This waxeanty 15 2150 subyeqt &t me corcitions 2nd imitations staled
hessin,

fuver ang all users shal promptly rmiy s Company of any clams whetner

based in cantracl, negiizance, strict Eebilfty, sther lort er otherwise,

Buyer ang 2k users are responsible fer 2l kss of damage from use of handing
whigh rasulls frem conditions beyond the canlrol of his Campany, Inclecie,
hut ot fimited to, incompatibitity with preducts others than those st forth i the
Dicections. zpiicabion o or confect with desirable vegetation, vousual
weather, weather condibions witich are outside {he range considered normat af
the appiication sita 14 for the time period when tha praduct s apalied. as well
as weather conctians which are oedside the applicebon rnges setfrth b
Direchans, appheatiot sa any manser nat plicitly s forth in the Diractons,
me:s¥Ie (oroitons culside Ihe maisture rangs specinied in the Girections, or

. 1w peesanca of sroducts olher Bhan those set forth w the Divections ner en the
soil or trealed vegztation,

THE EXCLEISIVE REMEDY OF THE USER OR BUYER, ARD THE UMIT OF THE UA-
BILITY OF THIS COMPANY OR ANY OTHER SELLER TOR ARY AND ALL LOSSES,
FUURIES O DAMAGES RESULTING FROM THE USE OR HAKDLING OF THIS
PRODUCT (NCLUDIRG CtAIMS BASED IN CONTRACT, KEGUGENCE, STRICT
LIABILITY, OTHER TOKT GR OTHERWISE) SHALL BE THE PURCHASE FRIGE PAD
BY THE USER OR BUNER FOR THE QUARTITY OF THiS PROOUGT LKVOLYED, (R,
AT THE ELECTION OF THIS COMPANY OR ANY GTHER SELLER, THE REPLACE-
MENT OF SUCH CUANTITY, OR, IF HOT ACOUIRED BY PURCHASE, REPLACE-
WIENT OF SUCH QUANTTTY. X N0 EVENT SHALL THS COMPANY OR ANY OTHER
SELLER BE UABLE FOR ARY INCIOENTAL, CONSECUENTIAL, OR SPECIAL DAM-

Buyper and Al users ae deenad i terve accepled the derms of this LMAT OF
WARRANTY AND UABILITY wineh may not be vared by any vesbal ec wriiten
agrsement

PRECAUT'ONARY STATEMENTS”

Hazards to Hurans and Domestic AfimAls *
Kzep oul of teach of caodeen,
cauilon!
AARMFJL F BHALED
Avaid bresthing vapers of spray mst )
Ramaie contamanzted cirhing and wash elsthing befoftfeuse,
Yash thoroughly with soap and waler alter handug,
FIRST A0; IF INHALED, recove maivicuad ta lresh air, Seek m!ﬂg;l.gl‘@m

- 1l breathiog cficuky deveiops.

Ir: ease of an emesgancy nvadving this rodut,
Cal Collact, day or night, {314) 634-4000. L.

Environmental Hazards

D3 wt contaminafe waler when disaesing of squipment washwaters.
Traatmec] of zquatic weeds ¢an resull 1n oryzen geplation of ks due o
ascomposition of dead plaals. This oxypen lss ¢an zause hish suffoeanon.

Y casa of: JPILL or LEAK soaiup 3¢ rermove 3 [andfid,

Physical or Chemical Hazards
Sptay solubons of s product should be mied, stored and appliad using aly.
suimess sieel, dumingr, fberglass, plastc and plastic-lined sheef comainers, .

DO HOT MIX, SIORE OR APPLY THIS PRODUCT OR SPRAY SCLUTIONS OF THIS
PRODUCT IN GALYAMLIED STEZL OR UNLMED STEEL (BICEFT SFAINLESS

. STEEL) CONTMNERS OR SPRAY TAXKS. This product or spray selutions 1 this

produtt react with such conteingss and tanks o peoduce trwrngen 2as whith
may loem 3 lighly combustibe gas murure, This gas mibuura could fush o
sxddode, cauwng sedous persenal injuy, if ignted. by open ﬂame spart
weldel’s borsh, ighted cigarstie o olhar mon SHUILE.

 ACINE INGREDEK]:
*Glyphosats, A-{phosphonomatiligiyene, .
ia thasboem of its isepropylamme salt ..ol L L0 538K
“INERT INGREDIERTS: . .ovvviineeniin e L67%
' J0c.0

'Corrtamsﬁ-isirams pemre 2r'5.4 pourds per 15, galm of the acbiva ingre-
&t ghydusate, in e lonn of ils upaylandne sait Bquivaknt tm 483
_grams per lige or & pounds per 1S, gaitor: of the acid, pyphosate.

DIRECTIONS FOR USE

- ftise wo!aﬁon of Fadoral faw 13 uss Uhis pmduc( In 20y mannes incongistent

wiln s tanshyg
For mave prodact informaton, et tall-free I-890-332-3lll.

Storage and Disposal

Do not corkamimi wate?, foodstuls, Feed of sead by starage b disposat.

Sea container labe] for STORAGE AND DISPOSAL instructions.

__ GENERAL INFORMATIOR _

Tvis producd, 2 watee-scluble Eguid, mies ceacily wilh water and nonloois Sur-
faziant to be applied as 2 foltar spray for Lhe comtrd o destructson of many

. Daroaceous ané woody pfanls.

. This product mowes through the alant oo tie Wrt of fevags contact b and
- irtn the mol system, Yisinle eifects on most ancual weeds octur within 2 to 4

days bul ¢n mast perennist brush spec.es may nak occurdor 7 days of more,
Exdremely ¢aol or cloudy weather kbowing frestmenl may slow the achity of -
tus product aad dalay visual affec’s of control, Yisibe effects are 2 groguel
wilting and yekpwing of the phant which advances fo comoile trowning ef
above-groend growth ang deterioration of inderground plast pars,

Urless stheswise directad on this tabel, delay apoiication untl vegetatod has
erfarged And réached the slages descrined for contrel of such vagalalion undar
the "¥aeds Conbroled™ sechion of this labed,

Unomerg®d flans atisng fram tazitached inderginnnd mmmgs o ot

" slocks of pereanias o brush wik nat 93 affectad by the spray and will cantinve

fo griow. For s reason dast conirol of most pereantai weeds of brush is
ohtained when beaiment is mace al [xle prowth stages appicaching matunty.

Abways use thg Ngher ralz of this aroduct per acre withie the recommendes
1ange when vegeiabon o heavy of dense




e w ord L AT M JA T O UT T e s

rage

7

Prega‘e 1 desiad vo wnt ¥ spray scl ;aan by mimap the ameuet ol th s prea-
whinwalee shownin e Wlloning taok:

Spray Satutton
- AMQUNT OF RODED
DESIREDWOLUME A% 1% W% IR 5% 8%
Chgden lo lor i&n ez o ilw
25 phons - gt leb Ml JHab Sql 2al.
100 galoas Co3gh tgal Mgl Mgl Sq 3ql

7 [atfesaoons =} une

for uss inknapsack sprayers s sugmesled thal th recammended 2 ound of
mis produch be miad with waldr in a kiger comtainer, fill spraser mth the
mitad solubon aad 3¢¢ e somecs amourd of surfactznl.

' : 'WEEDS CONTROLLED .

- ANNUAL WEEDS
Appty bo achely growing 2rnaak rasses and buoadleal weeds.
Alow 2t least 3 diys Ther application belore dishurbing treated vegetalion.
Ahter This oeriod the rieeds mazy he mawed, [ad or binazd, See “Cirectong for
Use.” *Beneral Tnfurmabon” arc “Mirng 3ad Appicatian inslruchons™ fer
Tabefed usas and specii; application instrutdons. :
Broatesst Application—Use 1 12 puels of thig praduct per acee plas 2 &
mete quants of a nookon; suractam pat 100 gakons of spuay salutior £ weeds
are less than § jocas tall, If weeds are gealer ran B inches 138, ise 212
piats of this product par acee plus 2 or more quars of 2n approved nonionss
surfactant pes £00 galions of speay soluten.
Hand-Held, Mgh-Yelime Application-—Use a 3/4 percant soitlien of tus
procuc in wate! plus 2 e mase quarks of 3 rosionic sudactam per 100 gallens
of seay solulion and apply b fokage of vegelatin bobe controlles.

Witen apefied 25 directed Under the conditons descbed us this label, %k rod- -

et glus neclonic surfactat YiLL CONTRIX the fofwing ANUAL WEEDS:

AutsaiiLy Ays seuscural Lo,

Ragwaad, gant

Salsanapplett - Foutadl
Monondics charanifa . Setana spo.
Barley ) Fetail, Caredina
" Hoedeum vuigars  Alogecurys canlinianys
. Bamyardgrass : Groundsel, conruon
. Eehinochioa drus-gaki . Senech vulgans
Bassia, firahook Horsewosd/Marestail
Bassia byssootolia Coryra canadensis
Elsograss, anaval . Koshia
FPoz annud Kochia seapana
Bluagrass, bulbous Lambsqrartars, tormman
Poa bulhssa - Chenopodim adum
Srone ‘Letioce, prickly
Bromus spp. Lactuca seriiola .
Buttarcup Womingefory
Ranuecudus Spp. _fpomoea .
Chaat Mustard, Wne
Brotnus secabiovs Cherispoa tenaia
" Chickwoad; moutesar Vostard, tansy
famsfumvlpsom ., . -+ Descureinis pivoals
; i :
Cockabur * Mustard, lamble
Xarihum slvmanum Sisymbvium atissimum
Coem, voluntest "Wustard, wid
Jea mays Sinapls an-en;is
s - Dats, wild
Digitaria spp Avena falug .
Drraciiandsion Panicum
Kigia cespifosa Panicum spp.
Falswlaz, smallseed Penrryeruss, fiald
Camedma miciecana THiaspi arcense
fiddanacx | Pigwaed, redewml
- Amsinckiz spo. Amaranthiss refroflenus
Fiasfoat fivabens Pizweed, smooth
Canyza donaiensis Amarantfus hybridus
Flaabars ’ Ragwasd, omnion
Edgeron spp. Ambrasiz astemisaloliz

. Stwthislh, anqua
Ambroiia irda Jonchus oleraceus
"Recket, Londan Spankhandisg”
Sispnbium g Bidenr dpimarz
Rye Stinkgrass
Sevale cereale Eragroshs cilaranyss
Rysgrass, Yallan® Sunflowrer
{ sium multiforum Halranthiss annuts
Sanghur, field Thisth, Russhan
Cenchuus $7p. " Safsola kalf
Shittgrcans “Spurery, imbeels
Sorghyq bicokr Holosteun vmollaiym
Shaplerdspursa Yolvatiaad
Capsella bursa-pastons Abutifon thaophrasti
Signalgrass, broadheat Wheat
Brachiaaa plalypiyta Trilicem aestivym
_ Swmarmeead, Pannsylvania Wikchgrass
- Pefyeonum pansylrinicum Panicum capdlare

“Apply 3 gints of this product pet we .
rjeoly with hand-neld equipmend oy, - .
Anawal wesds will ganerally cankinue to geminats from seed throvghact tng

afowing saason; Repeat heaiments wit b nscessacy b conlrol Takr gacmingt-
£ f weeds. ‘ -

piasuuui\ﬁms

Anphy this produtt as foiows Lo conlio or destroy mast vigorousty groweing
perensial weeds. Haass olherwise ditected, aliow 21 Seast 7 days abier appli-
¢atan before disturing wegetation .

Add 2 &r more quarts of a nenioes Surfactsrl per 100 galkins of spray sakution

o th rates of his preduct given in this Gst. Sie the "General Infomnatien,”
“Disctions Joe Usa™ and “Minng and Applicaion” sections in this Tabet for e
oiffc wses ang applcation instnactions. - o
NOTE: f weeds have been eaowed o tilad, di nof Weal wntif regrowdh has

reached the iscommandad stzges. Fall ealments must be apafied defore 3

ing Jrost

Repet freabments may be necessary be corudl weeds regendating from

underground pars of seed,

Wnen applied 9§ recommendéd under the condibors destribad. s prodect

phs surfactant WILL CONTROL the filiowing PERENRIAL WEEDS: g

Hlta : . Cogepass .
Mediwho sativa {mperala chfindrics
Nsgstorwsag® Carderass
Alfemanthera pirloseroides “Spartina sop.
IniseFeanst ’ Cutgrass, piant™ .
Fosriculum vugere Ziraniopsrs mibaced
frtichoke, lerusalem’ Dakisgrass ,
Holiamhus wberasis - Paspelum dilalatvm
Bahizgrass . Dardellon
Paspalum nofatum Tataxacum officinale -
Bermudagant - Dack, curly
Cynodan dactrion R espus
Bindweed, f2R Dogbane, bonip -
Convolvylus anvengis Apogmum eannabinvm
 Blueprass, Yaxtucky Fascys -
Poa pratensis Festuca spp
Bloewned, Toas Fescue, tall
Hetianthess cikais Fesiues zundnacas
Brackasfsm Guimsagrass
Pleridrum spp. Panitvm maxingm
Sromegrass, smosth Hemiock, paisen
Bromis inesmis Locdum macolRym
Canarygrass, resd Norsmetthe
Phalarls aundinacad Sofanum carolnense
Catall’ Horsaradisk
Typha spp. " Amaracly rusticana
Clover, rod Fee Plant
Trifoliim pratense Mesembrranthersum crysttlinum
Chover, white Johntasgrass
. Frilghlim 1epens Soeghum kakpensa




e = A A ML et [P R .l oo

" Red, lantics plasi—Fa seetl of pantreec and te plaal apelya 1.2
setcert sobrfion of s product ok hard-held ectipmart when Yanls are
achvly growing For § o feed, bast sesubls aid chlamed wner applications
are made nlawe summe ta fadl

Sprthordock—lpply 6 pinls o this pruducs e acte 25 2 bisatcast saar ot

as 3 34 percen: sofehion with hand-hekd equpment. Apoly when mas: plaots
are 8 Bt oo For best resufts, spgdy durag e summer o falt moTths.
Swett potzio, wid-—kpgly s product as a 1 12 pestent solmion using
hand-ae squipmant Apgly o activaly grow g wacos thal are alorbeywnd the
blaors stage of powd:, Repaat apgicatans wel be tequies. Klow the dlanl to
reach te recommended siags «f growth befors tetreatment, .
Thisthe: Cakada, arfichoks —Aspy 30 4 172 xols of this procucl ger acre
% 3 Eroaccast sprsy of a8 & | 1/2 paecent sefton wih hang-held equiament
for Canada thistie To conral articnoke tisde pply 2 2 pprcent stlulin a5 a
speay-to-wel appication Appry when targel plants ar¢ wlively Zowing 3ad are
rlu'bemdlhabtdslagedmwlh.- : ’

Tatpadegrass—Rpply £ 0 7 12 pints of this produel per 3¢7e 2 & roadeast

wocay oras 2 4w | 12 pecenl sluion wilh rand-held equiomznl 1 pro-
wilE partizl controf of foupedograss. Use the lowet rales under, lerpesiiaf con-

¢rjons, ang lag highet rates under partaly submerged of 2 Yoating mat

eoidfior. Reoeat lrzafmerds witk Be recuited 1 maimaia such ontrpd

Tules. comman—Apgly his poduct as 51 12 percant soluticn with Fand-

ba squipmant. Apply to acivaly groning planls at or beyond the seedhesd

stage of growth, After appication, asuar simploms wit be Sk 1 appedt L]

nayaatcccua!or}ar_mue‘ns.. s o el

Walarhyagkeh—Lloply § b § oints of s producs per acre a3 3 tupadeast
soray o 209 2 34 To 1 perceat selution with hand-held eouipmenl Apply
whea larget plants e aclvely growirg and at o beyond [he early boom stage
of growla. Aflsr application, vissal tymiploms may foguiee 3 & mot2 weeks b
agpear with complete aecrusis and decompasiyan wsyatly vecurring within 60
1090 diys, ké the bighe 1215 whan more rapid visdal effects ard dasied.

wWatertettace--For eoalieh, 2pply 3 34 o | pereent sahvlon of this product,

with hang-beld equipment 1o activery growing plants, Use tigher 1aiss whice

infestations are heavy. Bast resuks arz oblained from mig-summer through -

wieter applkabans, Sering applications maj require felreatment,

Walarprineoss—Aoply Trit producl as 3 34 oercent sofution uung haod-

held ecuipment. Angly to plants thal are actively grawing at or Leyond the
baom slage tf gruwih, s befare fall edlor changes oceur. Thotough coverags
15 necessary for bast control, : *

Othes perenvuals lsten on this fabet—Apply 4 1/2 %0 7 172 fints of this peod

et per acrg as 3 broadeasd spray r 33 @ Y410 1 L2 percant solvison wilh
- hand-heid zqulment. Apply whan laiged prants 21e atlively rawing arg mst
h_ave'leached early head ar earfy bud stage of groarth

WOOD BRUSH AHD TREES ‘

When apphied as renmended inder the candions dastabed, s praduct
© . gius surfactant CONTAQLS er PARTIALLY CONTROLS the tofiowing woddy baush
" pants 23d tnes :

v

* *partid cootrl

Hawihocn Prunys i
Cratasgus 3p0.. Prunus sgb. . I
Hazel Raspbecry : . ‘
Corus spp. Rubus 5pp. o
Hickary Redbud, aastery i
Canra 3pp- Corces canddensis N
ok, Florida., Brazilion Pagperss  Resy, maltifions
Schaus rersbintirfodus . Rusa mulolloca
Honsysuehia Russiza-olive
Lonicera $pp. * Elagagnus angushiolta
Hombeam, American Sage: black, witle Lo
Capinas caroktiany Sakna spp. -
Yude Sagebrush, Caltiarnta
Puargria obala ‘ Ademsiz callorencs
Locust, black* Satranbarry '
Robwia psevdoacacn - Rubus spaclalilis
Man2ini Sall cedar®
Lclostaplybs §pp. Tamere spp.
Hagh: ' Sebush, Sta myrtie
Red** ‘ Bacehans bakmioha
Aoes piGum “Sassalras T
Sipr Thi
eer sacehaium -, Satsafras abdum
Vine* - Soursted™ R
Acet cleinalum Crydfendeum arioreun ~
Wonkay Flower* Sz ‘
Mimalvs gultatus Prisen®.
. . Rhus vermix
Gak: p
Smeath
Black® Rhuis glabva
Quemus velibna - firped* -
Horhern pine  Bhas cooslina
Guercus palustris
isreus staltale Ligmaambar stpacia
fed . Swordlem* .
om Taowires, Chiinece
sars ket Sapium sebiterunt
Gusicus 252 Thimbleberry
, . Rubus panilhorvs
Pecsimmon® - . A
Drospias SE2. Tobtood, IrH* .
Motiang glauca
Poisan vy .
Rhus radlicans Trumpetrisper
Polsen Dak sl radieans
" Rhus lodcodandron Wamytie, southera*
Mysica cerdera
Pophty eln” Wilkow
i
ndencion mhpriend iy

M . Chamiss - .
- Alrws 2. o Adenostoma faseieulatum
- Ash* . Chemy:
Fraxinus 5p9. Sifter .
Aspan, quaking ‘anusemamnata
. Poguus tremuiides . mussmn
. "Baarglqwar,anrmﬂ x;-.t, . 'il‘},,‘;, ey et
Chamsabetis fstshisa : anusp#.&srmnka
tieeh Coce brash
. Betuaspp. _ Bscchars consanguinez
. Blackbarry  Grooper, Yiuginin®*
Rubus spp. Parthenocissus quinguetoliz
Bream: Dewhery
frach Lo Rubus Udifls
Oytisizs monspessuianus - ol g
Scakl ' Doz«
Gytisus Scoparus EHGWg 0.
Buchwhaat, Galfoenia® -EWarbarry
Ericgonum Fastcutaten Sambusus spp.
Casearn* . flm* .
Rhamnus purshrina . Afrous spp.
catselan” Eucalyplus, bloegem
Acaciz gregy Ficalyplus gobulus
Cranathus Hasardla®
- Ceanathus spp. Haphopagpus SQuamosus

¥ 2Sga below for contres of pa'ﬁa'. control asbrachen.

NOTE: If brush hs been mawed or blled or iees have been cut, o not breal
wmitl regowih has reached the recommended stage of pawth. :

hpgy the recommended rate of s sraduct plus 2 ot dhors Quards of 8 noniais

. suftactant per 109 zations of spray soluias when plants afe actively Zrving
and. uiess olhanwica directed, after fullteat expansion, Use the higher rale for

tafgas planls aac/er dense meas of Fowth, On vinas; use 1he higha a6 for
planis that nave reached the woody stags of growth. Bast mscdls arg obalned
whza apolkcation is made in late summer of fal afer frutt formabioe. -

I 2rid aitas. test rasuts are odiaioed when appication is madz in the sp4ing
of oary stmmer when brysh spacies are 2t high rokstute centent and are (o
#ing. Ensute thorough Loverage when usieg hand-held eguipment, Sympoms
may oot appear phot o tast or senescente with fal treztments.

Miow 7 or muca days ahier application be'ore Glaps, muning of remaval.
Recast freatmanls moy be pesessary o sontre planks reganeraling from

undarground pans o Soed. Soms autumn 9al0ts on usdesirable facifious

specks are aocepladle provided ng major f drop has otoored, Redogee per-
orriasoe may result it i treatmenls 2ie made lellewing 4 frost. -

S22 the “Directons forUse™ ang “Mivirg and Agplicaton Instuctins sections

i i label Yar bahefod use and specific appReatiof instructivns.

Appiad 25 2 5 to & percent solition as & directed apgicaton 2t deserbed .

he “HAKD-HELD AND HIGH-YOLUNE EQUIPMENT" section, this groduct mil
contro! of partisdy controd alt speces listd In fhis sact:on of this fabel. tse the
bighsr rate of apglication for dense stands and targerwacdy brusk and frees.



BUsauitLY Ayt LLuLiurdr LG rage

Wiger upica‘.‘c}'ls can be usad b Sonlrel i $Ja07ess arrial 2n¢ parenrta
needs Ssted oo s label, in haavy weed slands a dortle apchcation nypas-
s.0a dctions may improve cesubs, Seathe Weeds Corntelad” sibon 1 th

label tot recommend od amueg. growih slage anc other nskiveans fan achier-

¥ spomum s

© CUT STUMP APPLICAROR

YWoody vegatator may b conbrefled by freating Freshly €t stumos of lrees and
tesprats with this produch Apply this producl using sudzble equipment Iy
- presure civerage of the entire cortbium. 0t vegelakan ciosa bo the sod yur'ace,
Apgly 3 50 to [M parcast saktlon of this product lo freshly cul turface
Immudiately aMar eutling. Defay in apolying this product may nsdl i
reduced performance. For best results, trees shoud be cat dwing pencds of
ative growth and full 23l expansien.”

Yrun used according o directions for cof sbima appiication s poduct will

CONTROL, PARTIALLY COMTROL & SUPPRESS most woody brush arg tree
species, some of which are tisled below- '

M Paphart.
- Npws sop.  Populus spp.
Cayots brush® - Reed, gt
Bacchans eonsangumed Aruisds donax
Dagnaed* : Saft cadar
Comis spg. - . Tamaree sip.
Excalyptus T Sweet et :
£ucalyplus S, R L Lu;y‘ndamba.r sy acifl
+ . Rickoey* - T Sycammore™ )
“(aryz 5pp. ’ | Phatapus occitentals
Medrom - Tar oak ‘
Arbisus meaziesiy : . Lithocapus Gensiilorus
- Haple®: : o Willw '
Aeer spp. : ) Satix spp.
Ok . ‘ i .
Oua(cus . : .

*This producl is Aot 2ppioved Tof tnis use on Mese Species in the slate of
Cablomia. : : ‘ .

IRJECTION AND FRILL APPLICATIONS

Waady vegetabon may be contreked by Injectn or ik aggBcation of this prod-

uek. Apply this sevdiact using suitebla equipment which must peneiralte irco fv-

w0 tissue. Apply 132 equivalont of Ll of s produst per 2 to 3 ches of fruek -

dramater, This is best achleved by appyng 25 bo 100 percent concentration of
s product lthel B a continuoess fil around the Yrae of as culs evanly spated
ataand the Ires below all beanches. Ab wea diamater mcreasas i See, betlar
sestlts are achieved by apphying Gicte matedal Lo a continuous [ or more

classly spaced cudhings. &voed eppRcation lechniques that allw ool g cocer

“trom Bl o7 =gt ateas in epecies that zaude sag freely aﬁe)dus of cuttng. In
species siich 25 these, make 1 or cut 2t &n oblique angle s as lo produce 3
cupaung eliect ang use undluted matertal, For best tasalls, appications sheuld
be made dunag perieds of active grewth and ful: doaf exsansion,

THs treatment WILL CONTROL the folorng woady soecies:

0ak . ’ Swaal gum :
Quercss spp. Ligwdambar styrciffu
Poplar Syeansore
FPopudys $pp. - - Plalenus oocifentalts’
Tois Ireatment WILL SUPPRESS the fofowing wdy species:
Blackgum= 7 Hickacy '
. Hyssa ghvstea - Garya spp.
Degwood Mapie, red
Coraus sop. fo- . feervbum

*This product is not approved for this use 0 this speciss b the state of
Calibomia, ’

RELEASE OF BERMUDAGRASS OR BAHIAGRASS
. ON NONCROP SITES -

RELEASE OF DORKUANT BERMUDRORASS AND BAHIAGRASS

Fhen apalied &5 ¢irected, this product will srovide tontral or suppressian ol
many winle: anncel weeds and Latt fescue for efective refease of dormart
oemudaprass o bebfagrass, Make anplicatkng b dermart brmodagrass of
bahiapass. L

For basl resuits on wenlad annuals, reat waen weeds ace in in ezrly powlh
slazs aiow § inches in he:ghl} afer mask have germinated For Jest resuts
an 1a% faseue. mesd when fescue B i o beyena the 4 lo G-feaf stage

WEEDS CONTROLLED

e recommerdations 10 S0ATE] of sLealession of wiler annuals 3 Lall
‘entue are Tsies selow,

Agtly 1he recomTended rates of this orodued in 10 tn 25 gafiors of water per

" acre pas 2 quany nondonic Surfaclart par L0 galons of total spray Yo R,

HOTE. € = Conlrl -
§ = Suppression
; RODED™ FLUD OF/ACRE

WEEQ SPECIES . 6 3 28U 48
Barivy;litle - ' sececCce
Hordeom pusiiun )

Badstraw, calchwsed . scgceet
Galfom aparint ) ‘

" Blosgrass, annwal $¢CCC ¢
Poa annve ) .
Cherdt ] . s cCCC¢
Chaesophylium tinlwritn - . :
Chickwoed, comacn : s seececet
S&Eeriaaned‘a
Clever, crimsen’ : ;o o+ Ssc¢cce
Tofclumn fcamatem . LN
Clover Jarga hp - » $ 5S¢ 6 C
. Trfolium campesire )

Speedwell, cork ' o sececce6ce.
Yaronica anvensis | . :

Fescus, Ulf P
Fostuca aruntinaced = R
Garznium, Cartlima, T s 1 85 C¢C
Geranium caroliianvn )
Henbit - i a3t 6 CC

. Lamum amplericatiie .

Ryegrass, {tallas ’ ’ e +.5 ¢ C L.
Lotivm methiaum : !
Yetch, comman e s 50 CC
Vica saliva

*These rates dpsiy onty b siles wher 20 established campatitive tud 15 32e-

sanl, o ) . ' ’
RELEASE OF ACTIVELY GROWING BERMUDAGRASS

HOTE: USE ONLY O STES WHERE BARIAGRASS 0R BERMUDAGRASS ARE

" DESIRED FOR GROUND COVER AND SOME TEMPORARY INJURY OR YELLOWING

QF THE GRASSES CAN BE TOLERATED,

Yihen appled & ditacted, this preduct will 23 in 1ha mlmﬁ of bemmudagrass
by providing contial of annsl specias sted 1 the “Weeds Controlléd” section
in thes fabel, a0d seppression of darkal cantrol of certan perendfal yeeds,

for somrel ot suppeession of Hosa anrual species lised in this Tabel use 34 -
1o 2 /4 punls of this preduct as 2 breadcast speay in 1 to 25 gavkons of spray’
salubon peggere, plus 2 quarts of a aronic Sutaciant aer 100 galions of iofal
sprey wolume. sz the lewet rate whert ireating anaual weeds beltrw § irchas
in beight for lergh of runner in annuzl vines), Use tha higher rate a3 size of
plarts increases o 35 they approzth fuwer or seedhead formation.

Use the highar rata Tor partiaf coalrot o longer-ferr'sugpression of the fobo-
ing perennial spesies. Usa owar rates bor shorer-tarm suppressian of giowth,
Bahiagrass ’ : ~ Johnsongnass™*
DBatiisgrass Trunpetciee per™
Fascue {tath Yaseyprass

*§upprecshon 2l the bighee raonly, .
**|ohnsengrass is controfled &t he highor rate.
tise only on wel-2stabiished bermudagrass. Bermudagrass injury may result
1ram the Yreatment but tegrowih wil eccur yader morst conditions, Repeat
applications inthe same s22500 ars rot fecorrmended. since sewire nfury may
result. ’

BAHIAGRASS SEEDHEAD
AND VEGETATIVE SUPPRESSION 7
When appfied as Gicseind in the “Noricrog Sites™ secBon in this fabel, this pred-

tsch il provide sgrilicand inbigibien of secahezd omergence and wil suppeess

vegeative grordh o a poriod of appairimately 45 days witn sheghe apoications
and aporonmately 120 days with sequential apphcations.
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AQUATHOL K==

~ AQUATIC HERBICIDE

ACTIVE INGREDIENT

Dipotassium salt of endothall” . ............. U 40.3%
INERT INGREDIENTS .. i 59.7%

TOTAL v vtenniinaneenenes e .. 100.0%

*7-oxabicyclo [2.2.1]heptane-E,S-dicarboxylic acld equiva!eht 28.6%
Contains per gallon 4.23 lb. dipotassium endothall
(equivalent to 3.0 Ibs. endothal acid) .

: KEEP OUT‘OF REACH .OF CHILDREN
@ "DANGER  POISON ¥

STATEMENT OF PRACTICAL TREATMENT

IE 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 plenty of water for at least 15 minutes.

Remove and wash contaminated ctothing_before reuse.

IE IN EYES, immediately flush with plenty of water for at least 15 minutes.

Call a physiclan. . .

NOTE TO PHYSICIAN: Probable mucosal damage may contraindicate the

use of gastric lavage. Measures against circulatory shock, respliratory de-

. pression and convulsion may be needed. C
Ses Side Panel for Additional Precautionary Statements

NOTE: For GENERAL INFORMATION and DIRECTIONS F£OR USE referto agcompanying brochura.

EPA Registration No. 45814204 ‘ EPA‘Est‘ablishment No. 4581-TX-1 |
Net Contents ____ Gallons/_.___ Liters

ELF ATOCHEM NORTH AMERICA, INC.
| Aghem Division
2000 Market Street, Philadelphia, PA 19103




GENERAL INFORMATION

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

Dosage rates indicated for the application of AQUATHOL K are measured
in “Parts Per Milion” (ppm) of dipotassium endothall. Only 0.5 to 5.0 ppm -
are generally required for aquatic weaed control, whereas some fish species
are tolerant to approximately 100 ppm or over. '

 DIRECTIONS FOR USE |
It is & violation of Federal law to use this product in a manner inconsistent
with Its labeling. _ '

AQUATIC WEEDS CONTROLLED
: .~ AND DOSAGE RATE CHARTS .
. AQUATHOL K is recommended for the control of the foliowing aquatic

- 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 PPt e
reatments of large bodies of water require higher rates as i{ndic'ate 4

" HOW TO APPLY:
AQUATHOL K is a contact killer; consequently, do riot ap Oly-tygfore weed;

are present. Application as early Wagégpssiﬁe*a!gir“ eeds are pre
recommended to permit use of i@ er i

oWsr application rate! .H@;@ve, or besh,  \,
results water tempgratutg,shoulc be%f-’“ﬁ%lg: r, abaveylf an rg!;ﬁ( sShdish, |
-treated at ‘on?wﬁ%ia or. if the digsolYed ox;ﬁen vehis flgw at time of W,
~ application, decay-0t we gg,ﬁ\ay em&%’ggﬁ K_g’hﬁ%xyg n f%m _thni‘%gﬁer, =
“causing fishjto § ffocate. Water cg taifing gg, y*heavy \?gge atieri"sr ;}%@'
be treated ifi sections=to~prevent s{gfoc tion of fish. Se ,%ons sheuld be.
treated 5-7 days apart. Careful yam asute size and depthwof area to be

treated and determine amol 1t of%\ ! AT\\gOL Ko apply from chart. For
here ihere is fittle wave action.

best results ap%,;{:;caim / )
AQUATHOL K shayld be sgr«aﬁgj on the water or injected below the water
surface ‘and.should ba 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. o

In Instances where the nuisance to be controlied is an exposed surface
problem (i.e., some of the broad-leaved pond weeds) it is important to get
good coniact coverage utilizing the highest concentration (least water
dilution) compatible with-the type of equipment used so that even distribu-
tion is achieved. ‘ '

Necessary approval and/or permits should be obtained in states where
required. ' -
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Specimen Label

Rerbicide -

A herbicide for management of aquatic vegetation
" in fresh water ponds, lakes, reservoirs, drainage
canals and irrigation cana!s ‘

-Active Ingred[ent _
fiuridone: 1-methyl-3-pheny!-5-[3- (trlﬂuo

romethyl)phenyl}-4(1 H)-pyridinone........... 41.7%
‘Inert Ingredients....ccominiieninn PP 58:3%
TOtaluuuiirereereerennrmes e e sssseassaan s 100.0%

Contains 4 pounds active ingredient per gallon.

. EPA Reg. No. 67690-4

First Aid

If 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 glasses of water.and

induce vomiting by touching back of throat with fin- -

ger. Do notinduce vomiting or give anything by
mouth to an unconscious person,

If inhaled: Remove victim to fresh air. 1i not
breathing, give artificial respiration, preferably’
mouth-to-mouth. Get medical attention.

Environmental Hazards

Follow use directions carefully so as to minimize
adverse effects on nontarget organisms. In order
to avoid impact on threatened or endangered
aguatic plant or animal species, users must con-

sult their State Fish and Game Agency or the U.S.
- Fish and Wlldl;fe Service before making apphca—

tions.

‘Do not c’ontaminate water when disposing of

equipment washwaters. Trees and shrubs.grow-

_ ing in water treated with Sonar A.S. herbicide may
- occasionally develop chiorosis, Do notapply in

tidewater/brackish water,

- Lowest rates should be usedi |n shallow areas
* where the water depth is considerably less than

the average depth of the entire treatment site, for
example shallow shorelme areas,

Directions for Use

Precauti'onary Statements

Hazards to Humans and Do'rrlxestir‘: Animals
Keep Out of Reach of Children

'CAUTION  PRECAUCION

Precaucion al usuario: Si usted no lee inglés, no
use este producto hasta que la etiqueta le haya s1do -
expilcada ampliamente.

Harmiul If Swallowed, Absorbed Through Skln Or
If Inhaled

Avoid breathing of spray mi’st or contact with skin,
eyes, or clothing. Wash thoroughly with scap and
water after hand[lng Wash exposed ctothmg

- **before reuse.” "~ B

"Trademark of SePRO Carporation

Itis a violation of Federal law to use this productin
a manner inconsistent with its fabeling,

Read all Directions for Use careful!y before appiy- '

ing.
Shake well before using.

Storage and Dlsposal
Do not contaminate water, food, or feed.by stor-
“age or disposal.
Storage: Store in orlginal contamer oniy. Do nof
store near feed or foodstuffs. Incase of leak or
spill, use absorbent materials to contaln 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 Wuste
disposal facility. o
Container Disposal: Trtple rinse (or equava—
lent). Then offer for recyciing or reconditioning,
“or puncture and dispose of in a sanitary landfill,
or incineration, or, if allowed by state and local
authorities, by burning. 1f burned, stay out of
smoke,.

Te
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| Sonanr—*A.S. Herb
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Mixing and Application Directions

The aquatc plants presentin ihe treatment sita should be identified prior
to application to determine their susceptibility to Sonar A.S. is important
to detarmne the area {acres) to be \reated and the average depthiin order
10 select the proper application rate. Do not exceed the maximum labeled
rate for a given reatment site per annuat growth cycle.
Shake Sonar A.S, well before using. Add the recommended amouni of
.Sonar A.S. to water in tite spray tank during the filling operation. Agitate
whils filling and during spraying. Surlace or subsurface application of the
spray can be made with conventional spray’equipment. Sonar A.S. can
also be applied near the surface of the hydrosoi! using weighted trailing
hoses. A spray volume of 5 {0 100 galions per acre may be used. Sonar
A.S. may also be dituted with water and the concenirated mix metered into
the pumping system.
Application to Ponds
Sonar A.S. may be applied to the entire surface area of a pond. Rates
may be selected to provide 0.06 t0 0.09 ppm of active ingredientin the
treated water, Application rates necessary to obtain these active ingre-
dient concentrations i treated water are shown in the following table.
When average water depth of the treatment site is greater than 5 feet,
apply 1 to 1.5 quarts of Sonar A.S. per treated surface acre.

"Use Rates for Control of Eurasian Watarmilfoll in Whole Lake or

Reservoir Treatmenta: The following appiication rates may be used
for coritral of Eurasian watermilfoil when treaing takes Of reservoirs
where little dilution with untreated waters expected o occur. Under
these conditions, Sonar may be applied to provide a concentration of
0.01 10 0.02 ppm {10 10 20 ppb) of active Ingredient in treated water.
Application rates necessary o achleva these active ingredient concen-
\rations In reated water are shawn in the following table. For optimum
control, it is recommended that applicallons ba mads eary in the grow-
ing season. : : ’

Quarts of Sonar A.S. per
Treated Surface Acre

Average Water Depth
of Treatment Site (feet)

Average Water Depth .| Quarts'of Senar A.S. per

of Treatment Site (feet) Treated Surface Acre
‘ ‘ ' 0.16-0.25
0.33-0.50
0.50-0.75
0.65-1.00 -
0.80-1.25

AN =

~0.027 - 0.05
0.05-0.11
0.08-0.16
0.11-0.22
0.14-0.27
0,16 -0.32
0.19-0.38
0.22-0.43
0.24 - 0.49

‘tDCD‘-J_O)Ul-P-ml\)-‘

-
e}

0.27-0.54

Use the higher rate within the fate range where there is a dense weed
mass o when treating mare difflcult to control species.

Aaplication to Lakes and Reservoirs

Zor best resulls in lakes and reservairs, Sonar A.S. treatment areas -
should be a mirimum of 5 acres In size, Treatment of areas smaller
than 5 acres or lreatment of narrow strips such as boatianes or shore-
lines may not produce satisfactory results due to dilution by untreated
water. inlakes and reservolrs, do not apply Sonar A.S. within one-
fourth mile (1320 faet) of any functioning potable watar intake.

Rates may be selected to provide 0.075 to 0.15 ppm of active ingredi-
entinthe treated water, Appfication rates necessary to obtain these
active ingredient concentrations in treated water ara shown in the fol-
lowing table. When average water depth of the treatment site is greater
thar 10 feet, apply 3 to 4 quarts of Sonar A.S. per treated surface acre.

Average Water Depth Quarts of Sonar A.S. per

of Treatment Site (feet)

Treated Surface Acre
02-0.4 :

T e 04'0.8 -

' 06-1.2
0.8-1.8

-~ 1.0-20 .
12-2.4
1.4-2.8
1.6-3.2

' 1.8-3.6

2.0-4.0

5x0,076 x 2.7 = 1.0 quart per \reated surface acre.

So®NOGhBN-

Use the higher rate within the rale range where there is a dense weed
mass or when treating more difficultto control species.

When treated with these use rates, other less susceptible species -

listed under Aquatic Plants Gontrolled may exhibit only temparary

injury or stunting followed By recovery and formal growth, These 0.01
10 0.02 ppm rales may be epplied where tunctioning potable water
intakes are present. Note: When applications for managementaf
Eurasian watermilfoil are made to only portions of lakes or reservoirs
such as bays or fingers of these water bodies, the higher rates and use
directions llsted on this label for Applications to {akes and Reservoirs
are recommended. C :

Application Rate Calculation - Ponds, Lakes and Reservoirs
The armount of Sonar A.S. 1o be applied 1o pravide the desired ppm

concentration of active ingredient in treated water may be calculated as

follows: :

Quaris of SonarA.S. required per treated surface acre = Average water
depth of treatment site {feet} x Diesirad ppm concentration of active
ingredientx 2.7 . : :

For example, the quarts per acre of Soniar A.S. required to provide a

concentration of 0.675 ppm of active ingredient in water with an aver-

age depth of 5 feetis catculated as follows:
! . 1

‘When measuring quantities of Sonar A.S., quaris may be converted to

fluid ounces by mulliplying quarns to be measured x 32. For example,
0.25 quarts X 32 = 8 fluld ounces. -

Note: Calcutaled rates should not exceed the maximum allowable rate
in quarts per treated surface acre for the water depth listed in the appil-
cation rate table for the site to be treated.

Application to Dralnage Canals and {rrigation Canals

in drainage and irrigation canals, Sonar A.S. should be appiled atthe
rate of 2 quarts per treated surlace acre. Where water retention is pos-
sible, the pedormance of Sonar A.S. will be enhanced by restricting
water fiow. |n moving bodies of water, use an application pattern that

will provide a uniform distribution and avoid concentration of the herbi-
dde, ’
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0.027-0.05
0.05-0,11
0.08-0,16
0.41-0.22
0.14-0.27
0.16-0.32
0.19-0.38
0.22-0.43
0.24-045 -
0.27-0.54

-
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Appendix E

Conceptual Design for Grass Carp Containment Structures

onlLa

ke Limerick Outlet/Inlets
KCM, Inc.




D

TEARs 3f
SERVILE

. ENGINEERS  ARCHITECTS | PLANNERS APPLIED SCIEMNTISTS

' November 2, 1995

Mr. Dan Robinson -
Lake Limerick Country Club
East 790 St. Andrews Drive

" Shelton, Washington 98584

Subject:‘ . Grass Carp Containment Structures on Lake Limerick
Dear Dan: - |

The following material is a draft summary of our ﬁndmgs for a system fo contain grass

_carp in Lake Limerick. If there is additional material we need to include for our report

to the State and the County on November 14, please give me a call, and we can discuss
the issues before the meeting. . : ' :

| Siﬁcere’ly,

Wajrh
Sr. Fisheries Biologist

WJD:lo

c:  Harry Gibbons N
Lowell Warren
Central Files

- 2550022-001

Seattle

Pertland i

rasas Gy

Juneau

Faiwan

KCM Ine. .
1917 First Avenue
Seaﬂe.WA
S8IOE-1027

el 206,443.5300

fFax 206.443.5372




Mr. Dan Robinson
November 2, 1995
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DRAFT
INTRODUCTION

In May of 1995 KCM, Inc. was retained to evaluate the issue of containment structures
for grass carp on Lake Limerick. The study was.to evaluate and prepare a conceptual
design for both the inlets and the outlet of the lake. In addition, this study was to
"develop cost estimates for the structures required to keep grass carp from leaving the
lake. Cranberry Creek and two additional un-screened small inlets enter the lake under
St. Andrews Drive by way of culverts. The outlet of the lake is an existing concrete
structure which includes an adult fish passage for the returning coho.

DESIGN ISSUES

At the present time, weed growth in Lake Limerick has. created a problem for people
who are using the lake for recreation and for property owners with waterfront homes.
The problems include interference with boat operation, swimming deéad and decaying
plant matter on the beaches and water quality issues associated with intense weed
growth. One of the state-of-the-art methods for the removal of aquatic vegetation is the .
* use of triploid grass carp. These animals have demonstrated the ability to remove -
- aquatic vegetation, The genetic alteration, as triploids, prevents their breeding and
reduces the potential for biological problems as an introduced (exotic) species; however,
the State of Washington Department of Fish & Wildlife, as a measure of safety, requires
that strictures must confine the movement of the introduced fish to the receiving water.

" The dam, which was built to create Lake Limerick, includes a concrete structure which
includes the spillway and fish passage. The structure, required to prevent the grass carp
from going downstream while allowing juvenile and adult salmon passage, is a simple
. structure and uses: existing and proven technology; however, the structures to prevent
tupstream migiation of the grass carp is not as simple a solution. Grass carp are, by
nature, upstream swimmers. In addition, they are well known as jumpers when
confined in ponds or nets.  The problem with designing a structure to prevent the carp
from moving upstream, while allowing adult salmon to migrate upstream, is the lack of
technical data concerning the ability of the carp to jump over fish weirs. ' :

Tn an effort to address this problem, we conducted a literature search through the
technical services of The US Fish & Wildlife Service. We were unable to find any data to
assist us in the design of upstream migration weirs which would preclude the use of the
weirs by the carp. To further explore the swimming capability of the grass carp, we
talked with the operators of two of the largest carp rearing facilities in the country. Both
of these operators indicated that the carp would easily jump to heights of 3 feet.
Although this height was not associated with water flowing over a weir, they were
certain that the carp would jump over an 18 to 24-inch weir used for coho migration.
With this information in hand, it not possible for us to guarantee a weir design to keep
carp in the lake from moving upstream. '

Based on our obsérvation of the movement of grass carp out of Silver Lake in Cowlitz
County, we feel there is a possible alternative to this problem. In the early period of use
of carp in Silver Lake there was a hole in the downstream containment structure. An




Mr. Dan Robinson
November 2, 1995
" Page4

the Department of Fish & Wildlife co_r{sider a variance on the requirement for screenson -
the inlets to Lake Limerick. ‘ -

COST ESTIMATES

A summary of the costs for all of the structures is attached. Because this estimate is

based on conceptual design, there is a 50% construction contingency. ‘The contingency
costs include consulting fees (geotechnical assistance, etc.) for permit submittals and

support for public meetings and agency meetings. ' ' ‘

All of the structures for this estimate are assumed to be fabricated from aluminum. The .
installed cost is based on a cost per pound of materidl and represents typical costs at
present for aluminum structures. .
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Appendix F
Addendums to Original Lake Limerick IAPMP
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LAKE LIMERICK
INTEGRATED AQUATIC PLANT MANAGEMENT PLAN

Amended Action Plan for Lake Limerick For Year 2+

In a formal vote of the Lake Limerick membership held in a Public Meeting in January, 1996,
Treatment Scenario #2 (involving phased large-scale herbicide/biological treatments) was
overwhelmingly chosen as the heart of the recommended long-term action plan for the lake. A
large-scale application of the systemic herbicide, SONAR, was successfully completed in Lake
Limerick during the summer of 1996, meeting the recommended IAPM Plan objectives for
Implementation Year One. However, since adoption of the original recommended plan and
initiation of Year One Program elements, issues and concerns have arisen regarding possible use
of sterile grass carp in Year Two (1997). Specific concerns involve required outlet/indet barrier
construction and maintenance costs (community), and ecological considerations of using sterile
grass carp in salmonid-bearing waters of the Lake Limerick system (Wash. Dept. Fish &
Wildlife, Squaxin Island Tribe). In keeping with the dynamic concept of an integrated aquatic
plant management plan, these recent concerns have prompted re-evaluation of the elements of
the original long-term IAPM Plan for Lake Limerick. At present, the original option of
introducing sterile grass carp in Year Two of the minimum 5-year integrated plan for Lake
Limerick does not appear to be feasible, Certainly, use of sterile grass carp in Lake Limerick
may be a future possibility, but more discussion and evaluation of important issues surrounding
this biocontrol technique is presently warranted before inclusion in the longterm plan .

As a result of these developments, an alternative management scenario is needed to replace the
grass carp control element in the long-term integrated plan for Lake Limerick. Two amended
options are proposed based on carryover effectiveness of the lakewide SONAR treatment that
was conducted in Year One (1996) against target Brazilian elodea populations. Carryover
effectiveness in the year after herbicide treatment will be assessed by performing a quantitative
macrophyte survey and biomass samplin% along transects previously established around the
lake and using assessment techniques emp oyed in pre-treatment surveys on Lake Limerick (see
TAPMP). Treatment Scenario A is triggered by lesser efficacy of the 1996 SONAR application
and thus, a larger residual area of Brazilian elodea found actively growing in the lake in Year
Two (1997), requiring additional moderate-scale aggressive control. The only large-scale
effective control technique appropriate to this objective and available for use is a folowup
treatment with the same herbicide, SONAR. Treatment Scenario B is recommended if herbicide
carryover effectiveness is substantial in Year Two, with small areas of Brazilian elodea beds
documented around the lake that can be further controlled by small-scale intensive measures
{physical and mechanical). Beyond Year Two, both scenarios include small-scale follow-up
treatments with hand removal and bottom barriers to prevent re-infestation of Brazilian elodea.

Tn addition to aggressive treatment of in-lake noxious, nuisance weed populations, the amended
Lake Limerick TAPMP continues to recommend other lake and watershed management elements
to maintain beneficial uses. While the immediate problem is an exotic weed infestation, the
plan emphasizes the importance of watershed management in limiting inputs of nutrients and
other contaminants to the two-lake system. 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 removal, it is critical to sustain a noxious weed
prevention program so that any new outbreaks can be destroyed. Additionally, the long-term
plan contains provisions for continued monitoring and management of Lake Leprechaun, which
drains into Lake Limerick. Other program elements include permitting, use restrictions, and
securing and implementing funding. Tt must be stressed that aquatic plant management in Lake
Limerick, 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 Comunittee Meetings) set
along the way to allow for any changes in course divection or control tactics. Given the
difficulty in routing established Brazilian elodea from a system, a five-year (minimum) program
using the following elements ‘s still recommended. It is anticipated that with aggressive in-lake
ireatments against the noxious Brazilian elodea populations in the lake in the first two years,
management efforts and costs should decline substantially to reasonable levels that can be
sustainied by the Lake Limerick community.

Long-term Management Scenario A
(Large regrowth area of Brazilian elodea in Year 2)
in-lake Treatments
Whole lake aquatic plant survey and biomass sampling in Spring
(Completed in 1996)-——~—- (Year 1)Large-scale application of systemic herbicide SONAR
(Year 2)Secondary application of systemic herbicide SONAR or
equivalent herbicide, if regrowth of target Brazilian elodea
exceeds 5-10 acres
(Year 2+)Minor treatments using aquatic algaecide, if needed
Minor treatments using hand removal and bottom barrier
and/ or mind suction dredge
Minor treatments—manual harvesting
Minor freatments—contact herbicide application
Other Program Elements
FEnvironmental permits and assessment, if necessary
Use restrictions or modifications
Mitigation of native plants downstream, if needed
Public Qutreach and Education Program
Noxious Weed Prevention Program
Program Monitoring and Effectiveness Evaluation
i aquatic plant surveys
. water quality monitoring
. regular meetings of Steering Committee
Watershed Management Program
Implementation and funding plan
Program administration costs

Long-term Management Scenario B
(Small regrowth area of Brazilian elodea in Year 2)
In-lake Treatments
Whole lake aquatic plant survey and biomass sampling in Spring
(Completed in 1996)--—---——- (Year 1)Large-scale application of systemic herbicide SONAR
(Year 2)Minor treatments using diver removal and/or bottom
barrier placement if regrowth of target Brazilian elodea is
less than 5 acres
(Year 2+)Minor treatments using aquatic algaecide, if needed
Minor freatments using hand removal and bottom barrier
and/or mini suction dredge
Minor treatments—manual harvesting
Minor treatments-contact herbicide application
QOther Program Elements
Enyironmental permits and assessment, if necessary
Use restrictions or modifications
Mitigation of native plants downstream, if needed
Public Qutreach 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







