LAKE LIMERICK COUNIRY CLUB, INC
FEBRUARY 16, 1991
BOARD OF TRUSTEES

The meeting of the Board of Trustees was called to order at 9:00 A.M.
by President Dick Lombard.

Trustees attending were Jim "R" Nutt, Nan Stricklin, Jim Ergen , Patti
Gronseth, Al Wilson, Rob Wiison~Hoss, Jim Nutt, and Helen Woodruff.
Bob King and Frank Pelk were excused.

The minutes of January 16, 1991 were approved with the following
corrections: Page 1, paragraph 3 change "After a Tlengthy discussion
confirming that every effort had been made " to "would be made to cut
costs, the 15% price increase was approved."” Page 2, paragraph 3 the
Motion be clarified to read: The balance of the 1line item funds
towards the purchases in the budget be allocated for other resale items
for the "28" Anniversary Committee. Paragraph 4, change to read: John
Stricklin asked if the mortgage could be retired a month early and if
this is possible suggested a mortgage burning party. Page 3, after the
motion on the special assessment add the following sentence: The
billing date will be determined prior to the publication of the
nhewsletter. Vee Gaffney’s report on candidates, should read position
on the Board not project.

Motion made by Tr. Nan Stricklin, seconded by Tr. Patti Gronseth and
carried by the Board as follows:

To approve the January 19, 1991 minutes as amended.
FINANCIAL REPORT: Nan Stricklin reported on the new General Ledger
program that was installed. And that the reports will begin from
September, the beginning of the fiscal year. The FDS note resolution
heeds signing and we will try to pay it off by November 10, 1991.

Motion made by Tr. Rob Wilson-Hoss, seconded by Tr. Patty Gronseth and
carried by the Board as follows: :

To pass the resolution for the FDS note.

Nan recommended reducing the final FDS billing amount to $40.00 per
Tot.

Motion made by Tr. Patti Gronseth, seconded by Tr. Helen Woodruff and
carried by the Board as follows:

To reduce the FDS final billing from $50.00 per Tot to $40.00 per
lTot.

“REENS COMMITTEE: Wally Barker presented the Report. The Committee
ad also discussed decorating carts for the parade and notifying
everyone of the time and place to meet.

WATER COMMITTEE: No report.




BOARD OF TRUSTEES
FEBRUARY 16, 1991
PAGE -2-

25TH ANNIVERSARY REPORT: Christl Lalle will pick up the sweatshirts
Monday that were purchased at wholesale cost. Nan Stricklin discussed
the mugs with the logo priced at $369.00 for 216 mugs.

Dick Lombard noted the new lectern made by Phil Lalle and the beautiful
job he did.

LAKE/DAM COMMITTEE: Phil Lalle discussed the Take work parties co-
ordinated by Ken Jones. Mike Hughes has volunteered to organize this
year’s Fishing Derby. A paddie boat race was suggested for Lake
Limerick Days.

February 15, 1991 the Lake Dam Committee held a special meeting to hear
a presentation from Aquatics Unlimited on the subject of a Lake
Limerick Aquatic Plant Management Program. The Committee recommended

that the Board of Trustees amend their motion of January 1991, A
lengthy discussion followed. Rob Wilson-Hoss passed around a proposal
from Maribeth Gibbons from Water Environmental Services, Inc. on
"Needs and Assessments”. The cost is $2,250.00.

Motion made by Tr. Nan Stricklin, seconded by Tr. Jim Nutt and carried
by the Board as follows: Ayes: Jim R. Nutt, Al Wilson, Jim Nutt, Jim
Ergen. Nays: Helen Woodruff, Rob Wilson~Hoss, Nan Stricklin, Patti
Gronseth. Resulting in a tie, Chair votes aye.

To accept the recommendation of the Lake/Dam Committee for the
Board of Trustees to amend their motion of January 19, 1991 from
"The Executive Committee of Lake Limerick Country Club is
authorized to enter 1into a contractual agreement with Allied
Aquatics for the purpose of !

To: The Executive Committee of Lake Limerick Country Club s
authorized to enter into a contractual agreement with an Aquatic
Plant Management Company for the purpose of chemically treating
Lake Limerick, lLake Leprechaun, and their feeder streams for weed
control and continued maintenance for aquatic weed and algae
growth. This contract will not obligate Lake Limerick Country
Club Inc. to perform 1if the membership does not approve the
financing of the initial two year period of treatment.

It was suggested to have a Town Meeting and Special Board meeting to
follow, on March 9, 1991 at 2:00 P.M.

Motion made by Tr. Rob Wiison-Hoss, seconded by Tr. Helen Woodruff and
carried by the Board as follows:
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To authorize entry 1into Phase I of a Contract for Needs and
Assessments if Mrs. Gibbons could complete the Contract and attend
a meeting by March 9, 1991 and have a Town Meeting and Special
Board Meeting immediately afterwards and invite a DOE
representative.

The notices for the meetings will be mailed out with the March
statements.

Bud Pearson said there was not enough work due to weather and the
condition of the Weed Harvester for a lake employee at this time. The
position is stil1l intact and will be resumed.

They have cords of wood to sell for $65.00/cord, and would 1Tike to
commit these resources to fix the docks.

MAINTENANCE COMMITTEE: Bud Pearson reported on the gas tanks above
ground. He gave an estimate of $10,000.00 for 2 tanks and a building

for storing fuel and hazardous material. He was asked to have specific
- ‘nformation by the next board meeting on exact costs. Jim Ergen could
- Jive him an estimate on the building. Something should be done by July
1, 1991. Bud will bring the proposed Work Order Form to the next
meeting for approval.

Recess 10:40

ARCHITECTURAL COMMITTEE: John Stricklin discussed the various permit
reguests.

Mbtion made by Tr. Rob Wilson-Hoss, seconded by Tr. Jim Ergen and
carried by the Board as follows: Opposed Helen Woodruff, Nan Stricklin
and Patti Gronseth.

To accept the recommendations of the Architectural Committee and
approve the request by Frank Pelk. Div. 2, lot 21R for a variance
of 10 feet from the golf course for his new residence.

Rob Wilson-Hoss will pursue the problems of the three trailers left on
Tots.

The Architectural Committee has a meeting at 11:00 A.M. today for
reviewing the declaration of restrictions and documents.

Rob Wilson-Hoss discussed the status of the Schreck/Trail situation.
‘otion made by Tr. Nan 8tricklin, seconded by Tr. Jim Nutt and carried

- oy the Board as follows: Opposed: Helen Woodruff Abstains: Rob Wilson-
Hoss
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Rob Wilson-Hoss is given the authority to file the memorandum
and proceed with negotiations.

Phi1 Lalle painted the office and bingo foyer last weekend.

INN COMMITTEE: Dick Lombard presented the Inn Committee minutes.

Rob Wilson-Hoss passed around a Rental Agreement for approval by the
Inn Committee. It was suggested to add a l1ine for set up date and time
under Additional Arrangements. He suggested having 100 printed up with
a carbons.

LAKE LIMERICK COMMUNITY SUPPORT COMMITTEE: They had no applications,
EXECUTIVE COMMITTEE: Dick Lombard reviewed their meeting. Nanh
Stricklin, Dave Best, and Dick Lombard were present.

The Committee approved the Golf Pro’s Contract.

OLD BUSINESS:

vandidates night: Vee Gaffney will introduce the Candidates.

The Annual Board Dinner will be in the board room March 30, 1991. Each
Board Member may bring one guest. 8Suz and Dick Sirokman are 1invited
also,.

Al Wilson has an application to fill out for an insurance quote.

NEW BUSINESS:

Motion made by Tr. Nan Stricklin, seconded by Tr. Patti Gronseth and
carried by the Board as follows:

To approve the following appointments by President Dick Lombard:
Dick Sirokman as coordinator for the Lake Limerick Days. Jane
King as Election Supervisor.

Rob Wilson-Hoss discussed the Department of Navy’s request for
easements. A Tocal appraiser and Rob will fil1l out the necessary form.

Motion made by Tr. Jim Nutt, seconded by Tr. Patti Gronseth and carried
by the Board as follows:

To adjourn the meeting at 11:45 A.M.

aspectfully submitted,
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" 'LAKE LIMERICK AQUATIC PLANT MANAGEMENT STUDY . =

.~ INTRODUCTION
1Lake Limerick isﬁﬁ“ISO acre manmade'lake_located approximately 5 miles

from Shelton, Washington 1n Mason County. A shallow lake, it has a
f

9. ft and max1mum depth of 24 ft (Bortleson et al.,

mean depth of

'1976). The lake was created over twenty years ago by comstructing a

dam on Granl?.e.

tributary isEC. n

' Cranberry Lak i ﬁeb.~24 1991

jsurvey) 1nclude that. from adjacent Lake-Lepr chaun (a small lake

3 C of -
*w1th1n the con ines of the Estates), a stream emptying 1nto the o

northernmost embayment, and a large diameter 1nverted squash culvert
‘flow1ng in at the extreme eastern end ("bird sanctuary embayment)
‘There were also several other dralnage 1nfluents up to 12 1nches in

diameter along the.shoreline.

Lake‘Limerick‘and.adjacent Lake.Lepreehaun-provides its residents with
many beneficial uses, such as recreation activities, aesthetic
enjoyment and wildlife habitat, and also functions as one source of
virrigationiwater for grounds use. However, over theryears,‘the lake
‘has shown signs of increasing eutrophication (high productivity of
organic matter), manifested in denseraquatic weed growth and:thick
mats of filamentous algae (Dick Lombard, Lake Limerick; pers. comm.).
Anecdotal information supplied by Allied Aquatics (Appendix A) noted
approx1mately 67 acres of macrophytes inhabited the lake in dune,

f1990. Dominant macrophyte species affecting the lake were the

:submergents, Potamogeton‘amplifolius (big-leaved pondweed), Egeria




1densa (Bra21llan Elodea), and Elodea canaden51s (Amerlcan Elodea),}:fi

w1th a variety of subdomlnants also observed

For years, the association has‘attempted to mechanically oontrol
nuisance aquatic %eed growth through use of a small Aquamarine
harvester with 11tt1e effect (chk Lombard Lake leerlck pers.

&

comm.). In fact aquatlc weed growth has’ expanded cons1derab1y since

the last USGS survey

‘he;lake in 1974, which documented <1% surface

. to aeethetic
aSed safety

As a'result,.
the aesociationdis in‘search.of'a more effectlve means of Combating'
the current weed problem and'restoring and'maintaining‘beneficial uses

'of the lake.

At this point, it is important tovoote that maorophytes‘are naturally
a significantrcomponent of any aquatic ecosystem, offering'a soutce of
food, refuge, nesting sitea.and baak'stabilization; But;'eXCeseive
and persistent aquatic weed growth is often s&mptomatic of a larger
vwater quality problem affecting the lake. Rapid and progressive
develooment of nuisance weed growth signals that a system imbalanee
may ekist as a result of overenrichment from nutrient sources within
and/or outside the iake itself. Often, it is more cost-effective to
'reotify the problem if tﬁe underlying cause of the pfdbiemrcan be

determined.

' Thus, the Board and the lake community are faced with two matters

affecting the lake. One is short-term and involves deciding on a
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"?:ﬁcourse‘of actlon to deal w1th the 1mmedlate, phy51cal problem of too;ﬁf' D

‘many weeds currently present in the lake, the other is that of

developlng a comprehen51ve, 1ong—term lake management plan that would

~include an ongoing“aqnatic plant control component, as well as

i

possible_watershed:manaéement'practices to reduce influence of any

identified no;f:ﬂ'

problem, and perform a needs assessment relatlve to the management

i

goals of the 1ake communlty. ThlS phase 1s the flrst of a three—phase

.program.fOr the lake proposed by WATER, with subsequent phases

possibly proViding for more intensive investigation/planning, as well

as an implementation phase.

This investigationlwas conoerned with soopiné out the current status
of therlake and wasjaccomplished by (1),.meeting with some lake
representatives to get a sense of the oommunity's perceptions on lake
quality and management goals, (2), conducting a site visitation to
examine lake and shoreline conditions firsthand and collect‘a few
water samples to document ambient conditions in the lake at that point
in time;‘and (3){ gather additional written or verbal information

available on the lake as well as possible macrophyte control

techniques that may be applicable to Lake Limerick's specific

situation. The preliminary information generated from the above

" actions was compiled and reviewed with the following objectives:




— defining lake status, particularly regarding nuisance
macrophytes,

- identifying immediate actions that could be implemented, and

- recommending further courses of action needed to develop and

refine a lake management plan specific to Lake Limerick.

Results of this investigation are presented below.

Lake Limerick Site Visitation

An important eleﬁént of this investigation inyolved a pné.day visit of
Lake Limerickvand vicinity té prévide fifsfhaﬁd observation of
existing condifions'in the 1a£e-énd éléng ifs'shoreline, and‘to gather
water/weed samples for additional background data. A cursory boat
survey was performed by WATER on February 24, 1991. The entire lake
shoreline was traversed by small boat, including all embayments. In
addition, Lake Leprechaun, a tiny lake also within confines of the
Estates, was checked from shore, as were the Cranberry Creek inflow

and the influent stream from Lake Leprechaun.

Although February is still very early in the typieal growth season, we
did find a variety of submerged weeds growing throughout the lake in

vérying densities. Pondweeds (mostly Potamogeton amplifolius) were in

evidence along most of the lake shoreline, growing alone or intermixed
with other plants. However, the most striking weed growth (for this

time of year) was the occurrence of Brazilian Elodea (Egeria densa),

particularly along the southern and western portions of the lake.
Plants of this species were already found to be within one-two feet of

the water surface in 5-10 feet of water. In addition, cottony surface




mats of filamentous green algae (Mougeotia sp., Spirogyra sp., and
Zygnema sp.) were observed in a few areas around the shoreline; these

species have been found to flourish in waters of high organic content.

The site visitation also revealed evidence of possible non-point
source inputs of nutrients entering the lake from developed shoreline
and upland areas;.rOf,note.was occurrence of areas of submérged leaf
litter (alder)léqrthe lake Eottom resulting either from direct leaf
drop or carriéd into~the.1éke:by>wind or épffécé wétérlflow.
Decomposition of tﬁis organic‘matériél cén.pdsg'aé'évsourcé of
nutrient enridhmentvté the.lake.v;Apgafehtly'ghé iéké community is
aware of this mattéf énd will be:implementiﬂg(1éaf‘c1eanup measures as
needed (Dick Lombard, Lake.Limerick,,pers. comm. ), which is highly
encouraged. Other potential sources of nonpoint enrichment can result
from maintenance of well-fertilized lakeshore turf with minimal or no
shoreline vegetative buffef to intercept flow of sediments and
nutrients into the lake, impervious or semi-impervious surface areas
that act as direct avénués for ﬁovemeﬁt of contaminants to the lake,
leaking septic systems (especially suspect given the age of the

development.), and direct drainage from the upper watershed.

Certainly, the point of this discussion was only to illustrate the
possibility for additional inputs of nutrients and sediments to the
lake can occur from many sources that can ofteﬁtimes be easily
identified and rectified. The Lake Limerick community should be aware
that it can minimize nonpoint source loading of nutrients to the lake,
that only act to further stimulate nuisance plant growth. The

potential for nonpoint inputs from the watershed suggest that




luxuriant growth of aquatic weeds in Lake Limerick may be stimulated
not only by internal nutrient sources (ie.lake sediments), but also by
external inputs from shorglineland upland activities. It is highly
recommended that sources and factors contributing to nutriént
enrichment of the lake be further investigated in a more comprehensive

study (see below).

Background Data on Lake Limerick

‘Water qualtij data‘on Lake Limerick is wantingé» A review of published
literature revealed a siqgle 1imﬁologica} survey was pgrformed by the
USGS on August 16; 1974 (Bortléséﬁ:et al;,>1976) dufing thch two
depths were sampled for selected Ehyéical/cﬁemicai/bacferiological
pérameters (Appendix B). While it is difficult to accurately
characterize a lake by a single sample'data set, the data on this date
17 years égo indicated generally good water“ﬁuality, witﬁ low to
moderate nutrient content, high relative water transparency for mid
summer, and low occurrence of emersed and submersed aquatic

vegetation.

In the last seventeen years, though, the‘lake's water quality has
apparently deteriorated as illustrated by increased areal coverage and
density of macrophytes to nuisance proportions and occurrence of algal
blooms. The Board currently estimates weed coverage of about 67

acres, which is over half the lake surface area.

As part of the site visit on February 24, WATER did do some limited
‘chemical and biological water sampling (Tables 1, 2). Review of the

biological data show the algal community at this time was




L~

predominantly made up of Chrysophyte species, both diatoms and
golden-brown algae, which are fairly typical late winter/spring-time
forms in regional 1akes; Of néte, though is the presence in moderate
numbers of the golden—bro&n species Synura, which is a spegies that
can cause. taste éhd odor problems in high densities. The zooplankton
(micro-invertebrate) community was fairly diverse for this time of
year, and wés numerically dominated by small-bodied herbivorous
rotifers andrnéuplii (imﬁatnre rotifers), which consume . small
particulates such as algae,'bacteria and{detritus (decayed matter).
The presence of iarger crustacean zooplankters (Daphnia ép. and
Cyclops sp.) as Qell as the phanféﬁ midge iarvae, Chabborus SP.,
suggest that suitable fodd sourceé aré most likely.present in the lake
to support planktivorous fish (eg.trout and juvenile spiny-rays); the
lake apparently supports these types of fish (Dick Lombafd,‘Lake
Limerick, pers. comm.). A nutrient sample Qés collected and sent to
an outside chem lab for analysis of nitrogen and phosphorus

concentrations (important nutrients for algal/plant growth). At the

.time of this writing, fesults were still pending and will be forwarded

to the Board with interpretation as soon as received by‘WATER.

Again, the above data represents only a single sample date and does
not really provide enoughAinformation to define the water quality of
the lake. A more comprehensive limnological investigation is highly
recomnended to truly understandvand characterize chemical/physical/
and biological processes affecting the lake water quality, and to

design a comprehensive integrated plant management program.




RECOMMENDATIONS

Immediate (Short-term) Goals '

Results of this preliminary scoping investigation reveal that in the
last decade or so, growth and proliferation of aquatic weedé (namely
Brazilian Elodea, American Elodea and Big-leaved pondweed) have
resulted in a'méjof inféstation of nuisance prbportions in Lake
Limerick., Firsthand observations and‘iﬁforhation'prVided by lake
residents confirm the.presence of these weeds fhfoughout the 1ake,

causing obvious aesthetic, recreational and water ‘quality problems.

1

Of particular concéfnvto'the lake residents is the increased safety

risks associated with dense weed growth,

WATER therefore concurs with the Board that a critical macrophyte
problem exists in Lake Limerrick that warrants prompt, speéific
management action targeting the nuisance species. If NO ACTION is
taken to control growth of these problematic plants, the weeds can be
expected to expand their coverage of the lake, which is shéllow, and

will eventually occupy all available'littoral area (75%-95%).

The question arises as to what management actions would be most
appropriate to deal with the current weed problem.v As described
earlier, several weed species apparently grow to nuisance proportions
in Lake Limerick. Thus, any management action(s) must effeétively
target these principal weed species and minimize impacts to desirable
plants and aquatic organisms. It is important to note that there is
no ideal management alternative that is altogether 1007 effective,

completely free of environmental impacts and cost-effective. With




this in mind, the choice becomes one of balancing all these factors
with specific regard to environmental, social, political and site

constraints.

Of particular concern is the problem occurrence of Brazilian Elodea

(Egeria densa) in Lake Limerick. - This weed is an introduced submersed

plant from South America that is a widespread, popular aquarium plant
in the United States. While heavy infestations of this plant have
plagued the southeastern U.S. (Tarvef et.‘él.,'l979), the occurrence

and establishment of Egeria densa isn't as'preVaient in the Pacific

Northwest, beiﬁg éomewhat épéraﬁ%F{Wést of{ﬁhé'Céséadéék(Warrington,
1980; Peter Newroth, B.C. Min; of Envir.{ pers. comm.; Kathey Hamel,
WA Dept. Ecol, pers. comm.). The growth habit of this plant is such
that it can grow rooted to the bottom or fioafing (unanchored) in mats

near the surface, and propagates mainly by fragmentation (Warrington,

1980). The smaller, closeiy related Elodea canadensis has a similar

growth habit. In contrast, Potamogeton amplifolius is a submerged

plant characterized by perennial rhizomes (underground horizontal

stems with nodes, buds and roots) and also produces seeds.

If the management goal is concurrent control of all three major
species, then growth habits, ecology and susceptibility to control
must be consideréd for all. Because of the ability of Elodea and
Egeria to effectively reproduce by fragmentafion of vegetétive stems,
mechanical control such as harvesting and even rotovation would not be
recommended at this time. A further const}aint against using
rotovation in Lake Limerick is'the_presénce of many submerged tree

stumps along the lake bottom (Dick Lombard, Lake Limerick, pers.
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comm.) that can interfere with and reduce efficiency of mechanical

operation.

Physical control methods such as placement of bottom barrier material
can effect localized ccntrol in the area of placement, and is most
useful for epot treatment eround docks and the nearshore. However, it
is a relatively.exnensine control technique, and its potential use in
Lake Limerick_weuld be 1imiFed to small areas were no weed growth may
be toleratedl_ In Long Lake (Kitsap‘County); leke dfewdown was

attempted in 1979 as a meanevof controlling dense gfcwths of Egeria

densa, but full nacrothteirecdvery occurred aftef'dnlf one year of

depressed growtﬁ (Jacoby,ef_al., 1983;) Thus, physical drawdown does

not appear to be a viable option for use in Lake Limerick.

While the use of biclogical control agents is still in its infancy;
researchers and lake managers have made gféet advances in identifying
and, in some cases, testing their effects on biological systems. In
particular, since introduction of a foreign organism to a given
habitat can be potentially disruptive to the ecosystem and its
movements difficult to control, great care is being given to
developing environmentally safe and efficient controls. It is
important to note that the realistic objective of biological control
of aquatic vegetation is not the eradication, but the reduction of the
target species to lower, more acceptable 1eyels through introduction
of grazing or pathcgenic organisms or manipulations of the aquatic

environment (Cooke et al., 1986).

There has been some interest in the use of a particular biocontrol

agent, the grass carp, as a result of a recent ruling by the State of

10
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Washington permitting regulated use of sterile grass carp in inland
waters (See.State Quidelines, Appendix C) and several test plantings
that are being monitored in Oregon (Devils Lake) and Washington
(Chambers Lake). Laboratory and field studies have indicaced that the
grass carp can’cdntrolcgrowth of some types of nuisance aquatic
plants, but do show some preferential feeding behavior (Pauley and
Thomas, 1987); To date, tﬁe full impacts of grass carp.introductions
on control effecti§eness and ecology of aquatic systems in the
Northwest are’etill being determined. ‘Specific‘dataloﬁ effectiveness

against Egerla densa, in partlcular, is necessary before cons1der1ng

thlS alternatlve for use 1n Lake leerlck In addltlon, certain
baseline data requirements must be met as part of the permit
application process (See Appendix C, eg. Lake Restoration Feasibility

Requirements).

A final option is that of chemical control. The major species of
nuisance plants inhabiting Lake Limerick show varying susceptibility
to a number of aquatic herbicides (Westefdahlrand Getsinger, 1988;
Appendix D). Of the three main herbicidee listed in this manual:
Endothol, Fluridone and Diquat, Fluridone is currently approved and
available for use in the State of Washington with the least permitting
requirements. Approval and/or permitting procedures for the other two
contact herbicides are unclear at this time, so their use is not

recommended.

Fluridone (marketed as SONAR, Elanco Products) is a systemic herbicide

that is absorbed by plant roots/shoots and demonstrated "good" control

of Egeria densa, Elodea canadensis and Potamogeton spp. (Westerdahl

11




and Getsinger, 1988). Through careful timing, dosage and placement of
this herbicide, detrimental impacts to non-target plants and organisms
can be minimized. In a&dition; it has a low order of toxicity to
aquatic organisms at the fecommended dosage, and EPA.deteréined after
exhaustive research that proper use of the product does not pose a
threat to human health; this was recently‘reaffirmed for the case of
Long Lake by Thgrston Qounty Public Health (WATER, 1990). There is no

water use restriction.

Baéed on the abee informatioﬁ, hse of fluridone (SONAR)xis the
recommended option for immédiafe Fdntrol of fﬁeSe weéd‘speciés in Lake
Limerick for 1991.  Because pf»its potentialvaf sﬁbétaﬁtial drift
outside the treatment perimefef, a block-type treatment is highly
recommended. However, in order to optimize placement of the herbicide
blocks to maximize target contaét and minimize non-target plaht
impacts, i£ is highly recommended that a pré—treatment aquatic plant
survey (boat survey) be performed to map distribution of the weed
species and also provide quantitative plaﬁt density and biomass data
to be used for future effectiveness monitoring (and also a requirement
for grass carp planting). Accurate description aﬁd location of
problem plants to be treated would help in meeting Waéhington
Department of Wildlife goals of preserving 25% of the aquatic
vegetation. To monitor effectiveness of treatment, a post-treatment
survey should be performed. Aerial surveying techniques are a rapid,
accurate means of tracking areal plant distribution; an aerial imaging
mission could be flown prior to and following herbicide application,
utilizing the boat survey quantitative data for imagery calibration.

Also, some limited water quality'sampling for nutrients and biota is

12




recommended following herbicide treatment (eg. once a month) to make
sure short-term goals are being met (ie. reduction in nuisance algae

growth).

To recap recommendations for immediate action to control problem

plants in Lake Limerick in 1991:

o perform aquétié.plant sﬁ;vey to map distribution, and to pbtain
plant Bidmass and deﬁsity data by quanﬁitative sampling for
immediate éfféctivéness'trécking and as_a'base qu future needs,

o conduct SONAR tréatment as7main element of aLShortjterm plant
management treatment, ﬁsiﬁgnsﬁall biocks]coliectively |
applied to about 30-35 acres (algicides énd/of other Specific
herbicides to.be applied as needed, eg. Rodeo for lily control),

o conduct aerial survey before and after treatment to monitor
effectiveness (can use results from boat survey to calibrate
imagery),

o perform limited water quality sampling (ie. algae, zooplankton
nutfient sampling) to determine that short-term herbicide
application is meeting immediate goals and not having detrimental

effects.

Long~Term Goals

More importantly, WATER encourages the Lake Limerick Board of Trustees
and residents fo consider developing a long-term, comprehensive lake
management plan for the community thaf incorporates an‘aquatic plant
management element that can be modified as needed. Initially, this

would involve more intensive investigation of the general water

13




quality of'the'lakes and shoreline watershed charécteristics as they
may affect the occurrence of nuisance aquatic plant growth. As stated
earlier, problematic macrophy£es'are often symptomatic of an imbalance
in the aqqatic system, and thus of larger problem. In many cases,
specific aquatic plant management controls to deal with the immediate
physical problem of nuisance growth can be combined with prudent
watershed manégement practices to help limit additional flow of
nutrients intoithe syétem that may spimulate overproduction in the
lake. The goal of tﬁefloﬁg—ferm program would be téievéntually
diminish the rolé of herbicidai‘qéage in theﬂlake and-engburage

proactive measures, supplemented by reactive controls as needed.

One way to achieve this (ie. to define a comprehensive lake management
program) is to perform a diagnostic study of the lake and watershed.
Objéctives of such an investigation'would~inc1ude:
o characterize’ ex1st1ng water quallty of Lakes,Limerick and
Leprechaun,
o identify factors contributing to decline of lake water quality
and causing aquatic weed and algae growth,
o define approaches that will reduce aquatlc plant growth
problem and algae problem,’
o formulate lake management plan to restore and protect Lakes
Limerick and Leprechaun water quality and resource uses.
Certainly the scope and intensity of such an investigation would be
dictated by certain local constraints (eg. budgetary limitations,
safety and liability considerations), as well as by project objectives
(eg. consideration of grass carp use requires a minimum level water
qualify study). There are various funding avenues that the Lake
Limerick community'could pursue to help minimize direct financial

burden of undertaking such a study. Washington State Department of

- Ecology currently administers a Centennial Fund that provides state
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matching funds for such diagnostic studies (termed Phase I studies) to
public entities in the state. The Board may consider making

application for such a grant itself, if it qualifies, or approach

- another public entity such as Mason County through which to apply for

the grant, Realistically, a Phase I Study could run between $150,000
to $250,000 forla lake system like Lake Limerick. However,
alternatlves'tovfhaserl stﬁdies are also possible by adjusting the
scale and scépé éffaidiagnOStic,study to meet the minimum needs of the

project.

To sum up, devélbpment of a longéterm lake:ménageﬁent,blan for Lake
Limerick (and LakeJLepréchaun), including anfinfegréted aquatic plant

management component, would require a comprehensive investigation of:

o historical/watershed background data

o water quality assessment
-aquatic plant survey (distribution/biomass)
-nutrient budget, limitation
-hydraulic budget
~biological interrelationships
-lake response
o lake restoration feasibility
o public involvement (public meetings)

Conducting such an investigation would also provide the base data
nedded in designing a truly effective integrated aquatic plant

management program.
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%

TO: ‘ 4 " Hosy “and Wilaom .. o
Rob Wilson-Hoss FEB 15 1997
236 W. Birch HECEIVED

L~ Shelton, WA 98584

|

Dear Rob:

Enclosed is a business profile for WATER Environmental Services, Inc. and
resume on myself. I'm putting together a miniproposal for scoping work onxz
Lake Limerick which I'll fax to you tomorrow, as we discussed.

Looking forward to talking to you more about the Lake.

Sincerely,

[Nanclofte 7o

FORM 1189 THE BUSINESS BOOK, Oshkosh, WI 64906 1-800-568-0220




WATER Environmental Services, Inc.
9515 Windsong Loop NE
Bainbridge Island, WA 98110
(206) 842-9382

BACKGROUND

WATER Environmental Services, Inc. (WATER) is a certified Women's
Business Enterprise (WBE) that has been providing professional
environmental consulting services since 1984, WATER offers a broad
range of llmnologlcal services, specializing in water quality analysis
and assessment, aquatic plant management, aquatic plant and wetland
community characterlzatlon, and lake, reservoir and river restoration.
The business is’committed to providing highest quality environmental
services through cdmprehen81ve env1ronmental essment/management

‘»_rldcated on’ Balnbrldge Islandjalong with a
small sc1ent1f1c 1aboratory with multl—mlcrocomputer faCllltleS to

PRESENT ACTIVITIES

WATER has a proven reputation in lake and stream management and
restoration, having conducted numerous projects involving water
quality monitoring and assessment, aquatic macrophyte control, and
- environmental assessment. WATER's clients include state and local
public agencies, private businesses, and englneer1ng/env1ronmental
consultlng firms requiring aquatic investigation support.

RECENT EXPERIENCE

WATER's experience and technical capabilities demonstrate use of an
integrated approach to problem solving in such areas as lake and river
restoration/management, water quality assessment and management, and
aquatic macrophyte control. The firm is well-versed in acquiring and
interpreting scientific data, while applying the results to successful
and innovative solutions.

WATER can provide the following services:

field sampling and ambient data collection, monitoring
water quality investigations and management planning

data compilation and evaluation

lab analyses of algae, zooplankton, macroinvertebrates, and
aquatic plant communities

technical report preparation/semi~technical publlcatlons
water pollution/toxicity assessment

watershed pollution source assessment

wetland assessments

[« N e RN oRN o]
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A brief description of recent projects is provided below.

LONG LAKE MILFOIL ERADICATION/CONTROL FEASIBILITY STUDY, 1990
Thurston County Public Works
Contact: Mr. Tom Clingman

WATER performed a feasibility study for eradication or control of
Eurasian Watermilfoil in Long Lake, Thurston County. Project elements
involved assessment of habitat and recreation impacts from milfoil
infestation, if no action, taken; assessing feasibility and
effectiveness of viable- mllf01l control options for possible use in
Long Lake, 1nclud1ng env1ronmental impacts and costs, and
compatibility with County -aquatic vegetation management policies;
identification of optlons to- control: mllfoll -pioneer, colony growth;
production of a series:of technical ‘memos. addre851ng each of these
elements; and part1c1pat10n in: the: County's:Public’ Awareness Program.
A fipal report was produced utlllzlng the techrmemos andﬂlnput from
public and 1nteragé,cy meetlngs ; -

PHANTOM LAKE MONITORINGGPHAS SIIb, 7199
Kramer, Chin & Mayo, Inc. (City of Bellevue)
Contact: Dr. Harry Gibbons

As part of this twelve month monitoring investigation, WATER is '
responsible for performing scheduled sample collection for physical,
chemical and biological parameters, as well as phytoplankton and
zooplankton sample analyses (identification, enumeration, biomass).
WATER also designed and conducted a whole lake aquatic macrophyte
survey to map distribution of aquatic macrophytes in the lake,
including quantification through biomass sampling and analyses.

LAWRENCE LAKE PHASE I RESTORATION ANALYSIS, 1990
Kramer, Chin & Mayo, Inc. (Thurston County)
Contact: Dr. Harry Gibbons

WATER 'is conducting zooplankton and phytoplankton sampling of Lawrence
Lake, determining plankton species identification, enumeration and
biomass of samples, as well as analyzing the bio-data in terms of
longterm trends as part of the larger comprehensive analyses.

MARTHA LAKE RESTORATION PHASE I, 1990
Entranco Engineers, Inc. (Snohomish County)
Contact: Mr. Ralph Nelson

Responsibilities on this Phase I project include designing and
performing an aquatic macrophyte survey of lake to characterize plant
distribution, including plant biomass determinations on collected
samples. In addition, the relationship between lake zooplankton,
phytoplankton and nutrients will also be assessed.




LAKE CHAPLAIN BIOANALYSIS, 1989-—-
City of Everett Public Works, Water Plant
Qontact: Mr. Mark Zempel

WATER is analyzing water samples taken from the intake and PUD line of
the City water supply (Lake Chaplain) for specific algal content,
including enumeration and biovolume.

PEND OREILLE RIVER MACROPHYTE BIOMASS ANALYSIS, 1989
WA Department of Ecology, Environ. Investigations
Contact: Barbara Carey

Aquatic plant and ash~free dry weight analyses were performed on
macrophyte samples taken’ from weed beds in the Pend Oreille River.

The biomass data were used by: the agency-as. part of a: larger
investigation to characterlze water quallty and: flshery habitat within
and outside weed beds and evaluate’changes-in both’ resulting from weed
management technlques in, the Rive

LAKE BALLINGER WATERSHED STORM DRAI
City of Mountlake Terrace™ + “&
Contact: Mr. Carl Rautenberg

A comprehensive inventory on selected sections of the underground
stormwater conveyance system in the Lake Ballinger Watershed was
conducted during January-February, 1989.

LAKE BALLINGER AQUATIC PLANT SURVEY, 1989 and 1988
City of Mountlake Terrace
Contact: Mr. Carl Rautenberg

During summer of 1989 and 1988, WATER performed a coordinated boat and
aerial survey of aquatic plants in Lake Ballinger to identify and
document distribution of macrophytes in the lake. Computer-enhanced
color imagery obtained from the aerial survey calibrated with
ground-truthed plant data was used together to construct an areal
distribution map of macrophytes in this lake.

LAKE ROESIGER PHASE T RESTORATION ANALYSIS, 1988
Kramer, Chin & Mayo, Inc., (Snohomish County)
Contact: Dr. Harry Gibbons

WATER conducted an aquatic plant survey and the biological sampling
and analysis (algae, zooplankton, and benthos) portions of this Phase
I Lake Roesiger investigation. The data collected by WATER was used
in nutrient source assessment and lake water quality characterization.




PHANTOM/LARSEN LAKES PHASE ITa RESTORATION, 1988——
Kramer, Chin & Mayo, Inc. (City of Bellevue)
Contact: Dr. Harry Gibbons

Aquatic bio-analyses (ID, enumeration, biovolume) is being conducted
on zooplankton and phytoplankton water samples collected from Larsen
Lake. The data collected by WATER will be used in monitoring
biclogical impacts of the restoration effort on the lake.

AQUATIG PLANTS IN SELECTED WATERS OF KING COUNTY, A 1988 UPDATE
Municipality of Metropolitan Seattle
Contact: Ms,. Judy Bevington

An aquatic plaﬁﬁjsurvéy?_ﬁs:CQnduCteﬂidurihg'thqfsumme:}fl988 in
selected areas7foLake7Waéhington,vLake'Sammamish_and;Poftage Bay as
part of Metro's area~wide Milfoil Control Program.” Areal -distribution
and density of milfoil and other:mac phytes‘were medstived at 10 sites
in these waters.  In addition to.providing areal mans “discussion
of plant distribution, WATER assessed t-treatment.effectiveness on
milfoil control of rotovation ‘treats onducted. in. three of these
sites during fall-winter, 1987, " ™ S

AQUATIC PLANTS IN SELECTED WATERS OF KING COUNTY, A 1987 UPDATE
Municipality of Metropolitan Seattle
Contact: Ms. Judy Bevington

An aquatic plant survey was conducted as part of Metro's area-wide
Milfoil Control Program with the purpose of monitoring and updating
growth trends in Eurasian watermilfoil and other aquatic plants in
selected regional waters. Areal distribution and density of milfoil
and other macrophytes were measured at eight sites in Lake Washington,
Lake Sammamish and Portage Bay during the summer of 1987. Report
included 1987 survey results as well as discussion of plant
distribution trends in these sites over the last 10 years.

LITERATURE REVIEW: EFFECTIVENESS OF MECHANICAL HARVESTING AND THREE
HERBICIDES AND STATUS OF OTHER CONTROL METHODS FOR EURASTAN
WATERMILFOIL

Municipality of Metropolitan Seattle, 1986
Contact: Ms. Joanne Davis

WATER conducted a comprehensive literature review of various
technologies for the control of Eurasian watermilfoil emphasizing
potential usefulness for Metro's aquatic plant management program. In
particular, mechanical harvesting, the aquatic herbicides 2,4-D,
Endothall and Fluridone, and status of other promising control methods
were compared and analyzed in terms of control effectiveness, costs,
limitations and advantages.




LAKE 0SOYOOS EURASIAN WATER MILFOIL CONTROL PROGRAM
Washington Department of Ecology
~-Rotovator Demonstration Project, 1986

Contact: Mr. Allen Moore

The 1986 study involved evaluation of envirommental impacts and
control effectiveness of a new method of mechanical control
(rotovation) used in a demonstration project for containment of
Eurasian water milfoil in Lake Osoyoos. Specific objectives were pre-
and post-treatment monitoring of selected water quality parameters,
sediment core analysis, benthic invertebrate population analysis, EPA
priority pollutant monitoring and toxicity assessment, as well as
determining efficacy of macrophyte control attained in the lake.

“CarrYover Control.of Euras1an Waterm11f01l f1985
Contact: Mr. Alle fMoore,* o Loy

In July, 1985, WATER began a monitoring" studyf ermine carryover
effects of a 2,4-D DMA:application made in the ‘summer, 1984 for the
control of Eurasian water milfoil in Lake Osoyoos. _The intensive
macrophyte sampllng routlne 1ncluded ‘plant. blomass determlnatlons,
enumeration and quantification of macrophyte species and mapping of
plant populations in the treatment areas. The thrust of the project
was to evaluate control effectiveness of herbicide application on
Eurasian water milfoil by analyzing plant population density and
species changes one year after treatment.

PEND OREILLE RIVER EURASIAN WATER MILFOIL CONTROL PROGRAM, 1984— 1990
Pend Oreille County (WA Department of Ecology)
Contact: Mr. Paul Wilson (Ms. Kathy Hamel--DOE)

WATER has been involved since 1984 in monitoring studies and the
design and implementation of an integrated program for the control of
Eurasian watermilfoil in the Pend Oreille River in Eastern Washington.
The 1984 and 1985 studies included water quality monitoring during
2,4-D DMA herbicide applications in the river to document possible
downstream contamination. Intensive macrophyte sampling was conducted
on treated plots in the river to assess immediate kill effectiveness
of 2,4-D on Eurasian water milfoil. In addition, quantitative
analysis of plant populations in previously treated areas in the river
was performed to determine carryover control of the herb1c1de on
Eurasian watermilfoil.

The 1986 effort consisted of implementing and monitoring a’ greatly
expanded management plan designed by WATER that involved integration
of newly-developed mechanical and biological control technlques with
herbicide applications in the river. Specifically, WATER's
participation in the 1986 program consisted of evaluation of
mechanical rotovation of 36 acres of river sediments, establishment of
shoreline beds of dwarf spikerush and assessment of competitive
success of this species, evaluation of effectiveness of an application
of the aquatic herbicide SONAR on treatment of Eurasian watermilfoil
and design of the 1987 program. In addition, coordinated boat and




aerial surveys were conducted by WATER during the summer, 1986 to
document distribution of macrophytes in the upper reach of the Pend
Oreille River (37 rivermiles). WATER also produced a series of
semi-technical newsletters describing Eurasian watermilfoil control
efforts taking place in the Pend Oreille River.

WATER's involvement in the 1987 program consisted of monitoring
carryover effectiveness on Rurasian watermilfoil growth of the
previous year's rotovation treatment and pilot SONAR application, as
well as evaluating reproductive success of the spikerush plantings.
Ground and aerial plant surveys were also performed to update
macrophyte growth trends. Newsletters were again published as a
continuation of the effort to inform the public about milfoil control
in the river. L sihaern

WATER's participation in ‘the 1988 Milfoil Control Program in the Pend
Oreille River included assessment of one-year carryover effectiveness
of selected 1987 rotovation treatmént ‘sites in the river; intensive

rotovator machine. performan e evaluations; a de /
milfoil and other”aquatic plants’along 50 miles.
coordinated aerial and boat su

During 1989, WATER was ‘contr e County to evaluate
one-year and two-year carryover effectiveness of rotovation performed
at various sites along the river for milfoil control. A survey was
also conducted to locate the upstream boundary of Eurasian
watermilfoil growth in the Pend Oreille River (Washington).

For the 1990 Program, WATER continued to evaluate carryover
effectiveness of rotovation at selected sites in the Pend Oreille
River. In addition, a survey was performed both upstream to document
upstream boundary of milfoil growth and downstream to the Canadian
border to determine evidence of downstream movement of milfoil
infestation. '

OTHER WORK PROJECTS

WATER has provided technical water quality analyses services in
monitoring water supplies for cities and also in a support capacity on
lake restoration projects for municipalities and
environmental/engineering consulting businesses in Washington State.
These services include freshwater nutrient, algae, zooplankton,
macrophyte, and benthic invertebrate determinations and data
interpretation.




WATER ENVIRONMENTAL SERVICES, INC.
BIOGRAPHICAL SKETCH

Maribeth V. Gibbons,
President

Position: Limnologist, Environmental Engineer/Scientist
Education:

M.S. 1984, Environmeﬁtal Engineering, Washington State University
M.S. 1980, Environmental Science, Washington State University
B.A.‘1977,aMath¢matics, Washington State University

Maribeth Gibbons has 11 years of applied research ‘and technical
experience in the areas of lake and stream restoration, water quality
assessment/management, aquatic macrophyte surveys and control
evaluations, and non-point source assessment.  Ms. Gibbons has
conducted limnological work involving monitoring Studies and the
design and implementation of restoration measures ‘and/or management
plans on several water bodies in Washington State siich as Osoyoos,
Badger, Bead, and' Liberty Lakés. as well ds PendOreille, Columbia,
Snake, and Spokane Rivers. Her skills include field sampling,
laboratory analysis of physical, chemical, and biological parameters,
nutrient and water budget determination, water quality data
interpretation, and technical report writing. She is particularly,
qualified in taxonomic classification of freshwater zooplankton,
algae, and macrophytes. Maribeth's areas of published expertise
include aquatic macrophyte control, internal nutrient cycling,
microinvertebrate ecology, primary productivity, and lake modelling.

As principal of WATER, Ms. Gibbons has managed eleven significant
Eurasian water milfoil projects in the form of a control feasibility
study on Long Lake (Thurston County), control evaluation and
management planning at Lake Osoyoos and the Pend Oreille River,
macrophyte surveys, as well as aquatic plant surveys on Lake Ballinger
for City of Mountlake Terrace and, for Seattle Metro, surveys on Lake
Washington, Lake Sammamish, and Portage Bay and a macrophyte control
literature review. She has provided technical biological assessment
services for municipalities and engineering/environmental consulting
firms on Lakes Ballinger, Roesiger, Stevens, Chaplain, Larsen,
Phantom, Erie, Campbell, Long, Pattison, Lawrence and Snake. Prior to
the establishment of WATER, Ms. Gibbons completed all coursework for a
Ph.D. degree in Engineering-Science while working as a Laboratory
Technician and Research Assistant in the Department of Civil and
Environmental Engineering at Washington State University.

Ms. Gibbons is currently active in several professional societies,
particularly North American Lake Management Society for which she
chairs the Scholarship Committee, Washington State Lake Protection
Association, Aquatic Plant Management Society, and Western Region
Aquatic Plant Management Society, and belongs to various honorary
scientific organizations, such as Sigma Xi, Phi Kappa Phi, and Tau
Beta Pi. She is registered as an Engineer in Training (Washington).




PRINCIPAL PUBLICATIONS

Pend Oreille River Eurasian Watermilfoil Control Program, 1990. 1990.
Project Completion Report prepared for Pend Oreille County, WA.
WATER, Bainbridge Island, WA.

Eurasian Watermllfoil Eradication/Control Feasibility Study. 1990.

Project Completion Report prepared for Thurston County Public Works,
Olympia, WA. WATER Balnbrldge Island, WA.

Pend Oreille Rlver Eura81an Watermilfoil Control Program, 1989. 1989.

Project Completion Report prepared for Pend Oreille County, WA.
WATER, Balnbrldge Island WA

Efficacy of Rotovatlonnln Controlllng Eurasian Watermilfoil in the
Pend Oreille" Rlyer Washlngton 1988 ‘1st ‘Author. :'In, Lake
Reserv. Manage. f4‘l),,North Amer.’ Lake Manage.: Soc

Pend Oreille Rlver Eura31affWatermllfov ControllP gr
Project Completion Report" prepared'for Pend'Orell
WATER Balnbrldge Island W o

'1988. 1988.

Aquatic Plants in Selected Waters of King County 1988 Update 1988.
Technical Report prepared for Municipality of Metropolltan Seattle,
Seattle, WA.

Aquatic Plants in Selected Waters of King County: 1987 Update. 1987.

Technical Report prepared for Municipality of Metropolitan Seattle,
Seattle, WA.

Pend Oreille River Eurasian Watermilfoil Control Program 1987. 1987.

Project Completion Report prepared for Pend Oreille County, WA.
WATER, Bainbridge Island, WA.

A Literature Review on the Effectiveness of Mechanical Harvesting
and Three Herbicides, and Status of Other Control Methods for
Eurasian Watermilfoil. 1986. Technical Report prepared for
Municipality of Metropolitan Seattle, Seattle, WA.

Pend Oreille River Eurasian Watermilfoil Control Program, 1986.
Project Completion Report prepared for Pend Oreille County, WA.
1986. WATER, Bainbridge Island, WA.

Lake Osoyoos Rotavator Demonstration Project. 1986. Project

Completion Report prepared for Washington Department of Ecology,
WATER, Bainbridge Island, WA.

Control and Management of Eurasian Water Milfoil in the Pend Oreille
River, Washington. 1986. Co-author, st H.L. Gibbons. In
Proceedings of the First International Symposium on Eurasian Water
Milfoil (Myriophyllum spicatum) and Related Haloragaceae Species,
July 23-24, 1985, Vancouver, B.C., Canada. APMS pp. 116-125.




Eurasian Water Milfoil Control Program for the Pend Oreille River:
Water Quality and Aquatic Plant Evaluation. Project Completion
Report for Winchester Creek Company. 1985. WATER, Bainbridge
Island, WA.

Carryover Effectiveness of 2,4-D DMA on Furasian Water Milfoil in Lake
Osoyoos, Washington. Project Completion Report for State of

Washington Department of Ecology. 1985. WATER, Bainbridge Island,
WA.

Internal Nutrient Loading in Lakes, 1984, pp. 80-91. Co-author, lst
H.L. Gibbons. ' In Understanding Watershed and Lake Management.
Wetropolltan Counc1l of the Twin Cities Area, Pub. No. 10-84-040.

Effects of Wult’?hase Restoratlon, Particularly Aluminum Sulfate
Application, on the Zooplankton Community:'of a_ Eutrophlc Lake in
Eastern Washingt:'. 1984 J Freshwater Ecol %:jﬁ393 -404.

Phosphorus Cycllng in a Shallow, Eutrophlc Lake_.
1984, Washlngton State Unlvers1ty, Pullman, WA.

Enhancement of Internal Cycllng ‘of: Phosphorus b quatic Macrophytes;
with Implications for Lake Mardagement) 1984. “ Co-aithor, lst
B.C. Moore. In Lake and Reservoir Management, EPA 440/5/84-001,
pp. 113-117.

Refinement of Control and Management Methodology for Eurasian Water.
Milfoil in the Pend Oreille River, Washington, 1983. Co-author,
lst H.L. Gibbons, Jr. State of Washington Water Research Center,
Report No. 56, Washington State University, Pullman, WA.

Preliminary Assessment of Multiphase Restoration Efforts at Liberty
Lake, Washington, 1982. Co-author, lst W.H. Funk. State of
Washington Water Research Center, Report No. 43, Washington.State
University, Pullman, WA. :

" Seasonal Patterns in the Zooplankton Community of a Eutrophic Lake
in Eastern Washington Prior to Multiphased Restoration. 1982.
J. Freshwater Ecol. 1: 615-628.

An Investigation of the Zooplankton Community of Liberty Lake,
Washington, With Special Regard to Seasonal Succession, Masters
Thesis, 1980, Washington State University, Pullman, WA.

PAPERS PRESENTED

"Nonpoint Source Detection in Three Western Washington Lakes U81ng
Remote Sensing Approach-ASA", Pacific Northwest Pollution Control
Federation Annual Conference, Bellevue, Wash., Oct 29-31, 1990.

"Controlling Aquatic Weeds: A Northwest Perspective". Pacific
Northwest Regional Workshop on Lake and Reservoir Management,
sponsored by North American Lake Managment Society/Washington
Lake Protectlon Association, Seattle, Wash., Sept. 15-16, 1989,




"Harvesting, Rotovation." Washington State Lake Protection

Association Second Annual Conference, Spokane, Wash., Oct. 1, 1988.

"Efficacy of Rotovation in Controlling Eurasian Watermilfoil in the
Pend Oreille River, Washington." North American Lake Management
Soc1ety Seventh, Annual Symposium, Orlando, Florida, Nov. 3-7

"Effectiveness and Impacts of Rotavation on Control of Eurasian
Watermilfoil in.Eastern Washington", Western Aquatic Plant
Management;So‘ etyS xth Annual Meeting, Boise, Idaho, March 12-13,
1987. T
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MEMORANDUM

TO; Rob Wilson-Hoss, Limerick Lake, Board Member ,
FROM: Maribeth V. Gibbons, WATER Environmental Services, Inc.
SUBJECT: Limerick Lake Management Study

© DATE: February 15, 1991

Proposal to Develép a Lake Management Plan for Limerick Lake

This is in response to your conversation with me yesterday regarding
the lake community's concern over the current macrophyte problem and
deteriorating condition of Limerick Lake. With a view to finding
solutions specific to your lake, I propese a three-phase program to
examine the present condition of the lake and immediate watershed and
davelop & menagement plan addressing the goals of the lgke community,
particularly with respect to the aquatic weed problem. The
three—phase program would consist of a scoping phase, a planning and -
investigation phase, and an implementation phase. The elements of
these phases are briefly discussed below, '

Phase 1, Scoping/Needs Assessment Phase

This phase is concerned with scoping out the current status of the
lake, ‘gathering available background data and information on the lake
and surrounding shoreline, and performing & needs assessment relative
to management goals of the lake community. The phase consists of
meeting with lake residents to determine immediate and longterm
management goals, including a site visitation to examine lake
conditions firsthand and collect several water samples (nutrient,
algae, zooplankton, macrophytes) to aid in this preliminary
ssgesement, Available background data on the lake as well as data

‘generated from the collected gamples will be compiled and reviewed to

get a handle on lake status, to identify immediate actions that could
be implemented, and to determine if and what additional data and
investigative measures may be needed, The results of this aszessment
will be produced in a short technical meme and presented/discussed in
another meeting with lake representatives, as & precursor to'ghe next
phase. .

Phase 2. Investigation/Planning Phase

Based on results and recommendations of the Scoping Fhase, this phase
consists of more intensive investigation and planning gpecific to the
lake community's management goals. It may be necessary to gather more
data on the lake to support development of a long~term lake management
atrategy. The plan will be developed in cooperation with the lake
community to realistically meet its objectives, including proposed
mctivities that are feasible and within budgetary and other
constraints. The comprehensive lake management plan will inelude an
integrated aquatic plant management program.
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Limerick Lake Management Study
page 2

Phase 3., Implementation of a Long-term Lake Management Program

'This phase counglsts of implementation of those gctivities/measures
recommended in the Management Flan resulting from Phase 2, WATER .
ataff will be availlable to provide congulting services on an on-call
nasis to advise the lake community on carrying out recommended
meagures and/or assessing effectiveness of activities, with a goal of
refining the program over time as needed v

ESTIMATE OF COST OF SERVICES
LIMERICK LAKE MANAGMENT STUDY

TASK 1. Scoping/Needs Assessment Phase
LABOR & OVHD 28 hours @ $54/hr = $1512

DIRECT COSTS | | o
Analytical costs-sample analysis(chem/bicl) = § 500
Travel - § 80
Mise. direct costs = § 158

TOTAL - $2250

TASK 2. Investigation/?lanning Phase
To be determined, pending recommendations from Phase 1,

TASK 3. Implementation Phase
To be determined, pending recommendatlons from Phase 2.




