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PREFACE

The results presented in this report are intended to serve as a starting point
for the development of a management plan for Lake Beulah. Much of the data
included here can be updated to serve as a basis {for future studies, Parts of this
report will need 1o be expanded, while additional information will be required in other
areas to develop a comprehensive lake management plan.

I'unding for the project was provided by a grant from the Lake Protection Grant
Program, administered by the Wisconsin Department of Natural Resources. The Lake
Beulah Management District (formerly the Lake Beulah Sanitary District #1) and the
I.ake Beulah Protective and Improvement Association provided local funding for the
project,

During the past several years a variety of plans, programs and effor(s have
been eniployed to eliminate or control the spread of undesirable exotic plants in
Lake Beulah, particularly Mvriophyllium Spicatum, Eurasian Water Milfoil. This report
was prepared with two major purposes in mind. The first is 1o summarize the
numerous efforts that have been used over the years to maintain the lake and to
identify which approaches or procedures have provided the best results. The
second purpose is to provide recommendations that can be used to  maintain the
health and beauty of our natural resource. Controlling the spread of various exotic
invaders is just part of the solution, however The development and maintenance of
a healthy, diverse population of natural plants i1s an essential ingredient of any plan
that is designed to protect and enhance the ecosystem of a [ake. The
recommendations are broad in scope and require the cooperation and teamwork of a
number of organizations as well as individuals. The newly created Lake Beulah
Management District, the Lake Beulah Protective and Improvement Association, the
State of Wisconsin's Department of Natural Resources, the Town Board of Last Troy,
the citizens of East Troy, the riparian owners and anyone who uses the Lake 3]l have
an important role to play and should share a common goal to protect the Lake so that
it can be kept as a valuable natural resource to be enjoyed by futiire generations.
This report was written with the Jayman in mind. Technical materials and data were
kept to a minimum, The sampling methods and resulting statistics derived fror. ‘hv
field information are included as background {or the recommendations presented.
A sample of each plant found thiring the study period was dry mounted and placed in
a protective plastic sheet protector. A color copy of each sample is included in the
appendix of this report,
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AN

AQUATIC PLANT

MANAGEMENT PLAN

FOR

LAKE BEULAH

WALWORTH COUNTY, WISCONSIN
1996

At n T A Clisa v o
AN jg R o J e K[ is a valuable natural resource that serves

4 —

the recreational needs of the population
of Southeastern Wisconsin and the many visitors that come to the area each vear.
It is located in the Northeast cormer of Walworth County in the Town of East Troy. {see
Map 1) . In earlier years it was known as (rooked Lake because of its shape and
irregular shore line. The lake was created when three small lakes connected by
streams that wound through a forest of white pines, were linked with a fourth lake,
known as Mill Lake. The name Mill Lake originated from the fact that the only mill in
the area was located on a small waterfall at the outlet end of the lake. Dams were

constructed to establish channels and to maintain the water level in the newly created

lake to permit the navigation of steam powered launches between all of its parts.
Legislation was enacted in 1894 that defined the appropriate water level of the lake
and prohibited tampering with the dams.
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As a result, Lake Beulah consists of five distinguishable basins or bowls, The
Northern most basin continues to be known as Mill Lake, which is separated from the
second basin and the remainder of the lake by Jesuir Island. A narrow, canal-like
channel on the Western end of the Island and a shorter, narrower channel on ifs
Eastern end create the Island and provide passage bhetween Mill Lake and the
remaining basins. The next two basins appear to be one because they are connected
by a passage that is wider and more open than the others. The third and fourth basins
are connected by another channel that passes through a marsh area lined with lily
pads and other emergent vegetation. There are a number of submerged tree stumps
near each end of this channel that require boaters to exercise care as they navigate
through the area. Long Lake, the southern most bowl of the lake is connected to the
rest of the lake by another, less clearly defined channel.

The lake consists of approximately 834 acres of navigable water with an average
depth of 17 feet. The deepest point in the lake is estimated to be 58 feet. Recause its
irregular shape includes many inlets and small bays, the lake has over 15 miles of
shoreline. Lake Beulah is known for its clean, clear water that provides excellent
recreational opportunities for the public. Fishing, boating, sailing, swimming, and
water skiing, are popular summertime activities, while winter activities inciuding, ice
fishing, ice skating, ice boating. cross country skiing and snowmacbiling, help to make
the lake a popular place throughout the year.

Over time, various problems have surfaced to threaten the health and
continued usefulness of the lake. Larger numbers of people using the lake, growing
residential construction and an increasing number of summer cottages that are being
converted to year round lakefront homes, have placed growing pressures on the
ecological well being of the lake. Another factor that requires attention is the the role
that aquatic plants play in the development and protection of the natural ecosystem
of the lake. “A better understanding of aquatic plants and the role they play in a lake
ecasystern is essential to the future of our inland lakes.”

Even though there are laws in place to protect the lake from pollution and other
forms of destruction of its rich plant and animal habitats, an overall plan is needed to
insure that the lake is properly cared for in the future - a pian that is desighed to
protect the lake to maintain its aesthetic environment and the recreational
opportunities for which it is known. Careful planning, to determine actions to be
taken now and in the near future, will determine how well the lake survives and liow
tong it will continue to meet the needs of the public. The Aquatic Plant Management
Plan that follows is intended to be one step toward the development of a

comprehiensive lake management plan.




LAKE ACCESSIBILITY

Priov ro 1994 public access to the {ake was limited. A commercial site on Mill

Lake, a public launch at Wilmers Grove, a commercial site at what is now the Dockside

Restauran: and anorher at Fred's Tap. jocated at the lower end ol the jake pronaded

aceess to the Lake, In addition to those locations, several camps on the lake, inclading

- Camp Ldwards YMOAN Camp, the Beber Camp and  Alice Chester Canp, cach provide

» hoat'ng and other water acrivities for their camipers, The Divine Word Seminary has a
retreat on the fake which alse has oniy limited boat access. (See Fig. [y

| ) Fhe commercial site on Mill _fa,/ze BW

Lake was closed (o all launching

in the early 1960s. Small fishing Former The Dockside
hoats can still he rented and Commercial Site v
) lawiched ar the Dockside \
- Restaurant and at Fred's Tap.
: Fhe public site at Wilmers Grove
- provided nearly all of the public b 4 P Camp Edwards
Reber

access, hut parking in the area c

.. am
was not sufficient to meet the P
needs of the public.

- Camp Alice W Seminary
During 1993 and 1994 the P —»

i, Chester
Yown of Fast Troy, in cooperation - TW—_public Boat
~ with the Wisconsin Department o _aunch
- of Natural Resources and with the Fred's Tap —pm -
— support of Wisconsin's Stewardship \Pubhc Park

- Granlt 'rogram, purchased land in
the Wilmer's Grove area . A nesw ,
| ' Figure 1.
parking area was created, and the
existing launch sire was completely rebuilt. The launch site eatures o forty foot pier
with concrete pads along each side for launching boats. The right side of the launch

was modificd to accomodate the entry and exiting of the District’s weed harvesting

euipnmient. The lower parking was enlarged and resurfaced. F'o meer the
- cequirements of the Americans Iisabilities Act, parking spaces adjacent to the launch
- sile arnd a ramp onto the pier are provided. Portable toilet facilities are also available.
- l'he parking Iot on the upper fevel, designed and landscaped to blend in with the
. surrounding area, provides parking spaces for 29 car-tratlers.
) 4




The launch site and the parking lot are maintained by the Town of East Troy. It
provides attendants to control the parking lot and to collect the fees. The town public
works staff maintains the buildings and grounds and the police department enforces
the rules and regulations on the lake, Fees to use the facility are established to be
comparable to those at state parks and other similar facilities located throughout
Wisconsin. The parking area was built 1o specifications and guidelines provided by the
Department of Natural Resources to provide appropriate public access to the lake and
to meet the requirements of the American Disabilities Act.

A small public park, in the Wilmers Grove area, has been established for public
use, It provides a walking path to the lake with only limited access for small car top
water craft such as canoes or rubber rafts. It serves as an observation point to view
nature and wildlife found in rhis part of the lake.

PAST AQUATIC PLANT MANAGEMENT ACTIVITIES

The value of I.ake Beulah as an asset to the community was recognized carly, as
evidenced by The creation of the Lake Beulah Protective and Improvement Assaociation
in 1894. The Association's early role was to help maintain the quality of the lake and

10 regulate activities related 1o the dams that controlied the water level of the lake.

In the early 1960's the Improvement Association and several riparian owners
determined that certain areas of the lake were so badly infested with aquatic plants
that they were no longer usable for recreational activity. An outside water treatrment

firm was contracted to spray those areas with a herbicide to eliminate the plants.

In 1968, the Town Board of East Troy established Sanitary District Number 1 to
monitor the lake to prevent any degradation of its quality. That responsibility
included the management of the plant growth in the lake to insure that the “weeds”
did not interfere with the public use of the lake for swimming, fishing and boating.
Controlling plant growth at this time was primarily to maintain the lake for its
recreational value and preserve the habitats of various species of wildlife found in the
area. An independent contractor was hired to harvest and remove a specified number
of acres of plants from the lake each season. The lLake Beulah Protective and
Improvement Association and Sanitary District began to share the mutual goal, of

monitoring and caring for the proper use and development of the lake.
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In 1970 the Sanitary District purchased equipment and assumed the
responsibility for the annual harvesting of weeds in Lake Beulah. The prevailing
philosophy at that time, was that there was a direct relationship between the volume
of weeds and materials removed {rom the lake, and the quality of the water in Lhe
lake, i.e, the more weeds removed the higher the quality of water. Consequently,
weegds were harvested from all areas of the lake, and during the first several years of
operation, over 300 machine loads or 300 tons of plants were removed fram the lake,
anually.

In the early 1980’s, the District’s philosophy changed regarding the volume and
locations of the harvesting. It was learned that a healthy, diverse stand of native
plant growth was needed to maintain the lake’s high quality of water and the excellent
habitat for the variety of fish it
supports. The District changed

PR
ik / ta a practice of more selective
T B "'mf:‘"(" cutting i.e, cutting only where
;}/a i ', 'r:\;wr\ : . q ) the weeds were a nuisance or a
I-Ef’ ‘ /,;j // xﬂ s Ba < hindrance to navigation. As a
R - y

result the amount of plant
Muefier's Cove materials removed from the lake
Brown's Cnve A U _
) 'f‘-, d was reduced by more than 30%,
vy R
' ' of the amounts removed in the
earlier days.
During the summer of
1990, the first significant
{ TR infestation of Furasian Water
Milfgil {(EWM) was detected.
‘/—Dunn Farm .
'% Bottom {Browni's Bay, see Figure 2)

-\\’q\_ﬁ? trter Eurasian Water Milfoil is a
" submersed aquatic plant that
Figure 2 has an inexplicable abilty to

regenerate itself. If allowed to grow without intervention it will inhibit the growth of
native plants that are essential to the lake ecosiructure. Large stands of this exotic
plant can develop that will greaily inhibit the use of the lake for swimming and boating
activities. The control or elimination of EWM hecame a major objective of the
Improvement Assoctation and the Sanitary District. The District attempted g stress
the plant through the use of an aggressive harvesting plan. The weeds were harvested
each week and were cut as close to the bottom as possible for the next two summers.
Unfortunately, the results were more negative than positive.
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By the end of 1991, EWM began to appear in other areas of the lake, as well.
Most of the newly infested areas were those that had been exposed to dredging or
some ather major bottom disturbance during the previous 2 - 6 years. The disturbance
of existing native plant growth in those areas provided open spaces for the milfoil to
take hold and flourish.

During the winter of 1992-93 the Sanitary District, the Lake Beulah Protective
and Improvement Association, and the Department of Natural Resources formed a
commitiee fo develop a plan to eliminate the FWM from the Lake, or at least to control
it to keep it from spreading into other parts of the Lake. Their combined efforts
developed an EWM Demonstration Control Project to be implemented in the summer of
1993. The project consisted of three components or phases.

In the first phase, the chemical 2,4-D was applied by professional, licensed
applicators from Marine Bio-chemists Inc. to two carefully selected areas. The
chemical 2,4-I) was chosen because it is a simple organic acid that has a structure that
1s not suggestive of any carcinogenic activity. “....the use of 2,4-D in lakes and rivers
is quite commen for the control of Eurasian Water Milfoil and...{it) is among the safest
herbicides known and is suited to use in aquatic situations because it is highly water
soluble and quickly undergoes phoyolysis- that is, it is broken down (primarily to
carbon dioxide and water) by the sun's rays. Research indicates that it does not
accumulate in living tissue, either human or in fish.” 2 The control areas were small
enclosed coves (Fritz’s Bay and Mueller's Cove-See Figure 2) that could be isolated from
ttie rest of the lake by barriers constructed of heavy plastic, wooden posts, and sand
bags. Water inside and outside of the barrier was closely monitored by the DNR and
the Sanitary District. to evaluate the effectiveness of the plastic barrier, record the
breakdown of the chemical, and to perform herbicide residue monitoring.

The second phase involved the application of a heavy, black plastic bottom
bharrier/cover 1o a separate, heavily infested area of about 8/10 of an acre in size
{Dunn's Farm). Corncrete blocks and reinforcing bars were placed on the plastic to hold
it it place. EWM in a fourth area was extensively harvested by the Sanitary District as
the third part of the plan.  In addition to the physical activity on the lake, renewed
efforts were made to increase public knowledge about the EWM problem and
encourage lakeside homeowners to be on the look out for the plant and its fragments.
Pamphlets were distributed, signs were placed at launch sites and a public information
meeting was held. Homeowners were encouraged to hand harvest where possible.

DNR personnel and volunteer SCUBA divers manually removed plants found in other
parts of the lake.




The results of this program were mixed. Over 90% of the Milfoil was eliminated
in the chemically treated areas with no observed adverse affects on the natural plants
or wildlife in the area. The bottom barrier trial proved to be very labor intensive as it
took most of the summer to fully implement. The results were marginal, because there
was as much damage done to the native plants as there was to the EWM. The results of
the final part of the program are more difficulr to evaluate, because no records were
kept of how much EWM was removed by jndividual homeowners, how much was
removed from boats before entering the lake, or what other measures were taken by
individuals. Overall resulits of the study contimie to be evaluated today.

Throughout the summer of 1993 additional information about EWM was
provided to riparian owners (o make them aware of the EWM problem and to inform
them of efforts underway to curh its growth. In addition, homeowners were asked to
do their part in the effort to minimize the impact of this intruder. A workshop was
held to demonstrate how the plant can be tdentified and how it should be removed
from the Lake.

During the summer of 1993 an extensive survey was undertaken by the DNR
and the Sanitary District to determine if there were any new areas infested with
Eurasian Water Milfoil. Based on that study, the DNR produced a report entitled, Lake
Beulah Sensitive Area Assessment, in which they identified and described eight areas
of the Lake that should he considered as Sensitive Arecas. See Map 2.

“Each of these areas possess characteristics which are benefirial to the lake as a
whole. Their protection will help preserve the guality of water in Lake Beulah....
these areas support a diverse community of native aquatic plants with limited
areas of Eurasian water milfoil.” ,. The areas were determined by a team of
scientists from the Wisconsin Department of Natural Resources..."3

The “sensitive areas” are valuable to the lake for the following reasons, according to
the Report:

(1) their existence prevents non-desirable plants from
proliferating.

(2) they offer spawning and nursery areas for a variety
of fish species.

{3) they provide nesting habitat for animals and birds

{4) they act as sediment barriers and nutrient traps to

help keep the water clean and clear
(3) they help protect against shoreline erosion.
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The eight sensitive areas arc described in more detail in the Sensitivity Report,
which alse includes site descriptions, resource assets of cach arca, and management
recommendations for each area. Generally, these areas are to be undisturbed and left
in their natural state. Chemical treatment or mechanical harvesting of any kind is
generally not permitted in these designated areas. (except for navigation purposes)

Further observations of the bottom barrier area from the 1993 trial showed

i reinfestation of Eurasian Water Milfoil with only a marginal return of native plants to
the area, even though attempis were made to transplant native plants to the area
after the barrier was removed. During the winter of 1993-1994 a decision was made to
introduce a second chemtical application to the first infested area found in 1990. The
application was made early in May of 1994.

During the Spring of 1994, 2,4-D was applied for the first time to the 3/4ths of
an acre area designated as Brown's Bay, (Figure 2) following the plan cstablished

- earlier. A major difference hetween this application and the earlier ones, was that this
area was not easily isolated from the rest of the Lake, so it was not paossible to

- construct a barrier similar to those used earlier, The application resulted ina 75%
reduction of EWM in the area with no significant impact on fish or wildlife. Some of
the Nymphaea spp. and Nuphar spp. (white and yellow water lily pads} in the
immediate area displaved a slight curling of their outer edges. The affect was not
permanent, as the pads returned their normal appearance within a few weeks.

The summer of 1994 served as an observation period to determine the
effectiveness of the various approaches introduced to control the growth of the EWM.
No further treatment was used during this period, while the DXR and the Sanitary
- District monitored the infested areas to determine the progress of existing programs.
- However, hand pulling was encouraged whenever EWM was sighted. Later in the year,
the commniittee developed a program to address the problems and concerns expressed
by property owners. That program called for the application of 2,4-D to five areas.
One of the areas was treated in 1993 with a success rate of 73%. (Mueller's Cove}.
Also in 1993, a bottom barrier was tried in a second area, one which had become
heavily reinfested with EWM (Dunn Farm.) The other three areas -the Dockside, the
Beber Coamp and Camp tdwards -were new infestations that had developed during the
previous two years.

-- in the spring of 1995 concerns were expressed by some riparian owners who

- lived near one of the areas proposed for chemical treatment. They felt that the use of
chemicals of any kind would be harmful to the lake. Following much discusston the
Dunn Farm area was not treated at this time. The remaining three areas were treated,
using techniques developed during earlier applications of 2.4-D. Overall results
indicated that approximately 75% of the EWM was destroyed.

10



MECHANICAL HARVESTING PROCEDURES

The lLake Beulah Sanitary District has been involved with mechanical plant
harvesting since 1968. The district owns and operates four basic pieces of harvesting
equipment. it has a Model 620 Harvester, a matching Transporter, an Elevator, and a
five vard dump truck. Harvesting techniques change with the growth pattern of the
ptants and the needs of the riparian owners. One of the original goals of the
harvesting program was to remove as much nutrient plant material from the lake as
possible. The District believed that this was the best way slow the eutrophication
process of the take. Actually, preserving a diverse population of native aguatic plants
helps prevent the encroachment of undesireable foreign plants, such as Eurasian
Water Milfoil and purple loosestrife and provides better fish and wiidlife habitat.
Consequently , the District adopted a more selective harvesting approach that would
minimize any disturbance of native plants.

The annual harvesting operation usually begins during the last week in May or
the first week in June. Two or three days are spent servicing the equipment to prepare
it for the upcoming season. After the equipment has been serviced the harvester and
transporter are put into the water at the public launch site and are moved to the shore
at the Divine Word Seminary. The elevator is installed at the Seminary which serves as
the District's base of operation for the summer. In 1990 the Distriet acquired
lakefront property at the N.E. end of Mill Lake. (see Figure 1, p. 4) that can be used by
the district in the event of the loss of use of the Seminary site which is preferred

because it is more centraily located.

Plant harvesting operations are performed by two full time, seasonal
emplovees, supervised by one of the District Board Members (an unpaid volunteer).
The week after the equipment is put into the water is used to train new operators and
review the harvesting plans for the summer. The operators receive training on the use
and operation of the equipment, safety, and all matters concerning specific harvesting
techniques required at different locations around the lake. Harvesting takes place
eight hours each day, Monday through Friday, for approximately ten weeks. No
harvesting is done on weekends or holidays. Harvesting areas for the entire lake are
shown on Maps 3 and 4. Maps 3a, 3b, and 4a provide more details in some of the

sensitive areas.

11




MAP Number 3

. Mechanical Harvesting




Sensitive Area #4,

located on a southern

shore of the lake is also
referred to as Mueller's
Cove. The diverse native
plant growth found there
serves as an effective
nutrient and sediment
trap that reduces the
amount of nutrients in the
water and helps maintain
the clarity of the water

while preventing wide
spread growth of exotic
plants. The area contains

MAP 3a

only a limited amount of

EWM. The variety of native
emergent and submerged
plants provide spawning beds and an excellent feeding habitat for northern pike,
bluegill and large mouth bass. The vegetation in this area also helps protect the
shoreline from erosion. Wildlife, including ducks, great blue heron, muskrats,
raccoons and opossum can be found here throughout the year. This cove was one of
the test areas used to determine the effectiveness of 2,4-D in treating EWM. A plastic
barrier was constructed across the entrance to the cove and was held in place by sand
bags. The areas inside and outside of the barrier were closely monitored, indicating
that the barrier was effective in keeping the 2,4-D inside the cove. An estimated 75%
of the EWM was eliminated, while there was a slight curling of the leaves of some of
the natural plants. Fish and other wildlife were not adversely affected by the chemical.

Sensitive Area #5, or Brown's Bay was also treated with 2,4-D but the area did not
lend itself to isolation from the remainder of the lake. The impact on EWM was not as
pronounced as it was in the trial areas. Once again, there were no observable adverse
effects on fish or wildlife in the area. Harvesting in each of these two areas is very
limited. The harvester is run along the west side of the Mueller's Cove and the east
side of Brown's Bay. The areas harvested are in front of private residences, and is
needed to provide passage to the lake. Neither of the center portions of these bays is
harvested. Mechanical or chemical treatiment is not to be used at either of these, sites
unless the growth of EWM is considered to be growing at a threatening rate. Dredging
or filling (addition of sand or pea gravel) are not permitted.

13



The detailed harvesting areas for Sensitive Areas #1 and #2 are shown below in
Map 3b. The water is only 2-4 feet deep in this marsh/swamp area that provides
natural habitats for swans, herons, and other birds. Raccoons, opossum, and muskrats
can also be found in this area. Sensitive Area #1 includes the entire area that separates
the very end of the island and includes the passage way into Mill Lake. The area is
posted as a "SLOW, NO WAKE" zone to protect the growth of Nymphaea spp. and
Nuphar spp., White and Yellow Water Lily and other native plants that grow here and
provide excellent cover for bass and bluegill. The sensitive area follows the shoreline
through the passage and along the shore of Mill Lake. The depth of the lake drops
off very quickly along this entire shoreline.

Sensitive Area #2 is a very small area on the other side of the channel. The
harvester cuts across the opening but does not go all the way back in the cove. The
water here is also very shallow and the harvester would cause signifcant disruption to
the bottom. so harvesting is not permitted.

Harvesting Path
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Harvesting Path

Map 4a shows the harvesting paths that are followed the end of the Long Lake
and Sensitive Area #7. There is a large, thick weed bed here that includes a variety of
native plants which have effectively restrained the growth of exotic plans including
EWM. "Fish Channels" are cut through the weed bed that are about 10 feet wide and 20
feet apart. This technique has been used in other lakes to improve the fish habitat
characteristics of the area. Results of this effort are unknown at this time. A narrow
path is cut along the western side of the weed bed to accommodate homeowners. On
the opposite side, cutting takes place but not as far into the weed bed. Passages
between three small "islands" are harvested very "lightly.

Sensitive Area #8 is next to the public boat launch. The harvesting path
excludes the entire sensitive area. However, special attention should be given to this
area, because it is adjacent to the public launch. Exotic plants including EWM and
small creatures like the zebra mussels are often transported from lake to lake when
plant fragments and mussels attach themselves to a boat in one lake and are carried
to the lake. Each boat owners should carefully inspect his/her boat, externally and
internally, (including the bilge area), when they leave a lake, to make sure that they are
not transmitting weed fragments or small creatures to the next lake they visit. Boats
should be washed down after they are removed from the lake and allowed to dry out
before going to another lake. When going to another lake it would not be a bad idea to
inspect the boat once more and wash it before launching.
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Figure Number 3
Sensitive Area # 6




Figure 3 is an aerial view of Sensitive Area #6. This sensitive area includes the
channel and large areas of marsh/swamp on each side and on each end of the channel,
The channel connects two major parts of the lake. It is a SLOW/NO WAKE zone
through out its entire length. Boat traffic through the channel is sufficient to control
the aquatic plants found there. The channel itself is only 3 to 5 feet deep and is not
an appropriate area for bharvesting. The harvesting that is done is primarily for
navigational purposes for the homeowners that live along the shoreline. The "paths”
that are harvested are easily seen in the upper left and the upper middle portion of
the photo. Although not shown there are a number of submerged tree stumps on the
right side of the channel as one enters the channel and on the right side as you exit the
channel. {traveling in a north easterly direction or teft to right in the picture). Care
must be exercised to avoid the stumps as one travels through the area.

Sensitive Area #6 is the largest of the eight sensitive areas in the lake. It, like
the other sensitive areas, supports a large diverse population of native aquatic plants;
including: Decodon verticillatus (swamp loosestrife), Typha spp. {Catiatl), Nymphaea
spp. (white water lily} and Nuphar spp. (vellow water lilv). The common submergent
plants include, Potamogeton pectinatus (sago pondweed), (Chara spp) muskgrass,
Elodea canadensis (American elodea), and Potamogeion natans (Floating leaf
pondweed).

An excellent fish spawning habitat, a high quality wildlifc feeding area, a high
quality habitat for a variety of birds, and a high quality nesting habitat area, are all
descriptive terms that fit the area. The aquatic plants also serve as a nutrient and
sediment trap, which promotes water clarity by limiting the amount of nutrients
released into the lake. The healthy, diverse stand of native plants keeps exotic plants
from having a place o start,

This unique area needs to be protected, (as do the other sensitive areas) from all
types of exotic invasion, such as Furasian Water Milfoil, Purple Loosestrife, zebra
mussells and some ihat we don't even know about. All users ol the lake, whether
they are local or from out of the area, should be made aware of the importance of the
need to protect this {(and the seven other areas ) area of the lake. This area's physical
location, on a main channel connecting two major basins of the lake, make Sensitive
Area #6 more susceptible to abuse. The SLOW,/NO WAKE zone should followed by all
lake users and should be strictly enforced by the lake patrol.
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Harvesting usually begins in the southern-most basin of the lake. The exact
location is determined by the absence or presence of spawning fish. During the early
part of the season, operators are trained to look for and avoid spawning beds. At a
later date, after the spawning period is over they return to those areas to complete the
harvesting. As noted above, harvesting procedures have changed from those of earlier
— vears. No harvesting is done any closer than one foot from the bottom of the lake or
in water less than three feet deep. The maximum harvesting depth is five feet. These
procedures are intended to help minimize disturbances to the lake bottom and
native plants to avoid the creation of bare spots for EWM and other exotics plants to
get a start. Protecting the native plants helps them to regenerate and miaintain their
dominance which in turn limits the spreading of unwanted plants.

Operators are instructed to observe the number of fish picked up by the
harvester, and how to safely return large fish and turtles to the lake. When large
-~ numbers of fish are encountered, harvesting is temporarily stopped in that arca until

- the fish have moved on. The operators begin harvesting parallel to the shoreline and
in front of picrs. After the areas in front of the piers have been cut, the operators
then cut between the piers, but usually not before June 15, The District has been
experimenting with fish habitat management in the large plant bed at the south end of
Long Lake. The harvesters cut fish channels through the weed bed that are about ten
feet wide and twenty feet apart, to provide a home for the fish population. (Map 4
and 4a). This practice has proven to be successful in other lakes with heavy plant
growth and it is hoped that it will beneficial in Lake Beulah, as well.

The operators are trained to recognize EWM and to document any significant
_ . stands they encounter during their harvesting activities. As infested areas are
harvested, the operators make an extra effort to pick up floating plant fragments to
prevent further spreading of the EWM. As a further precaution, the machines are
cleaned thoroughly after being exposed to large amounts of Milfoil.

After harvesting is completed in the southern basin , the operators move on o
other parts of the lake and follow the same cutting procedures. The first complete
—- cutting of the lake is usually done by jJuly 4th. After the first cycle is completed, the

operators return to the southern basin and begin the process over again. As indicated
. earlier, mechanical harvesting techniques have changed with respect to the depth and
amount of cutting, especially in the more heavily infested areas. Harvesting has been
madified in order to preserve and promote the growth of native plants. Very limited

harvesting takes place in the Sensitive Areas, as shown in Maps 3a, 3b and 4a .
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Currently, the amount of plant material removed from the lake during a season
is about 50 machine loads or approximately 113 wel tons, considerably less than the
amounts harvested during earlier years. Part of the reduction is attributed to the
change in procedures, but some of the decline is the result of a decrease in the growth
of native plants, which is of concern to the District. There are no agreed upon
explanations as to why this decrease has occurred, and it has been noted that similar
declines have been observed in other lakes; it is not unique to Lake Beulah.

Harvested plant material is removed from the lake at the Seminary site, and
trucked to local farms where it is used as a fertilizer. Because it is not possible to pick
up all weed fragments with the machine during the cutting process, riparian
homeowners are asked to rake the areas in front of and around their piers and pile the
fragments along the shoreline. The harvested material should be placed in an arca that
will prevent it or it's run off from getting back into the lake | especially when EWM is

- present. Within a day or two the transport operator will return and load the piles of
plants onto the truck to be hauled away.

The normal harvesting season requires 2 to 3 complete cuttings of the

_ harvesting areas. Some “het spots” may occur because of rapid plant growth and may
require cutting as many as 4 or 5 times during the summer The harvesting season
usually ends during the last week in August or the first week in September. The
equipment is cleaned thoroughly, inspected for worn, damaged, or missing parts,
lubricated and prepared for storage. The District stores the equipment for the winter
in its own building at the former commercial site at the end of Mill Lake (Figure 1, p.4).
- The following daily log is completed by the machine operators and is

submitted every two weeks as a time sheet. The "AREA " harvested each day is shown
. by a line on a map of the lake, using a different color for each day of the week. The

“TYPE" represents the predominant type of plant that is harvested on a given day. In

addition, there is space on the form to record various machine costs such as, fuel

costs, repairs and downtime,

Date . JUNE 2,1996

DAY NUMBER OF AREA TYPE HOURS WORKED
LOADS

The Sanitary District has maintained harvesting data since the mid- 1960’s.
- Total hours worked, machine costs such as fuel and repairs, and loads of plants
removed, are recorded ecach time the harvester goes out. Data is also collected to

- permit the estimation of the amount of phosphorous in the lake each season.
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The areas harvested, the type of equipment used, the methods used, and the
intensity of harvesting vary from season to season. The amoun! of material removed
from the lake fluctuates from year to year, depending on climatic factors that affect
the growth of the plants. During an average season approximately 100 acres of lake
surface are harvested.

A formal plan is needed to address the problems facing the lake and to outline
a strategy to prevent wide spread growth of undesirable plants, especially EWM. At
the same time, native plant growth must be protected and even encouraged, so that
the lake remains healthy and able to continue to provide an environment that will
suppart fish and wildlife. In addition, the recreational and aesthetic values of Lake
Beulah need to be kept in mind in such a plan. The purpose here is to provide several
recommendations to be the foundation of that a plan.

Today, Lake Beulah has eight areas with significant stands of Furasian
Warer Milfoil (Map 5) . Some of the areas have been chemically treated, another has
been exposed to a bottom barrier, and hand pulling has been used in other areas. The
success of these varied treatments has ranged from poor, with a return of most of the
Eurasian Water Miifoil, to very good with the return of mostly native plants and less
than 10% return of EWM.

Demonstrating an ongoing partnership, the Lake Beulah Protective and
Improvement Association and the Sanitary District applied for and were awarded a
grant to develop this Aquatic Plant Management Plan {or Lake Beulah. The two groups
provided the necessary local funds that were matched by the grant from the Wisconsin
Department of Natural Resources and the Wisconsin Stewardship Program.

Furthermore, at the end of 1995, with the support of the Lake Beulah Protective
Association and the existing Sanitary District, the Town of East Troy established the
Lake Beulah Management District to replace the Sanitary District. A lake management
dgistrict is a governmental unit established to maintain, protect, and improve the
guality of a lake and its watershed. The lake district will include all riparian property
owners and all off-lake property owners that benefit from the lake or affects its
watershed. A lake management district is an example of participatory government
that allows all permanent residents as well as, out of town property owners to have a

- voice in matlers affecting the district. The Management District has authority to make
contracts, purchase property including conservatory easements, assess fees, dishurse

- money, apply for and accept grants. The board consists of five members, three that

_ are elected by the public, one is appointed by the County and one by the Town Board.
Its activities are governed by Chapter 33 of the Wisconsin Statutes. All property
owners in the lake management district share in the costs of management functions
performed by the District.
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AN AQUATIC PLANT MANAGEMENT PLAN

PHYSICAL
CHARACTERISTICS

An Aquatic Plant Management
Plan requires a base or a reference
point from which to begin. Assess-
ments of various key physical
attributes of Lake Beulah were
completed during the late summer
of 1995. Those physical attributes
include, shoreline development or
land use, shoreline structure, lake

bottom features, inventory of
aquatic plants, and water clarity.
Each of these attributes is described
below.

Land immediately adjacent
to the lake is primarily all residential
as shown in Map# 6. The one major
exception is the large strip of shoreline
that stretchs between Camp Edwards,
on the North and the Seminary
on the South, which is zoned
rural-agricultural. However, a
large part of that area is

either steeply sloped or is part
of one of the sensitive areas

(Sensitive Area #6, defined a umber6 Land Use Plan

earlier) that is made up of Rural Residential

wetlands and marsh and is Residential
not suitable for either

agricultural or residential use.

Agricultural- Rural

Opportunities for any new | - : Exclusive
Agriculture

development around the lake ]

are very few.

Derived from Map 5, p. 22 Camiros, Ltd.
Land Use Plan, Town of East Troy
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Wetlands on navigable waters that may be affected by activities such channel
construction, filling or grading adjacent to wetlands are protected by state law. See
Map #7 for the location of wetlands around Lake Beulah. Much of the shoreline
remains in a natural state or consists of rip rap. Sea walls and bulkheads can also be
found along the shores, but in only a few places, as shown on Map #8.

Bottom covering, shoreline stabilization, and limited draw down are defined as
physical aquatic plant control procedures. The bottom covering method used at the
Dunn farm area, mentioned earlier, demonstrated how cumbersome and difficult this
procedure is and how the procedure destroyed native as well as exotic plants, In
addition, it also showed that when all vegetation is destroyed, the first plants to
return are the exotics, especially EWM. Bottom covering may be effective in some
small areas or areas around piers and docks, but it must be put down with great care,
or a new stand of EWM may result,

Rip rap used as shoreline protection and/or aquatic plant control closely
resermbles a natural shoreline. However, it is a form of bottom cover and several
regulations govern the use of rip rap. The amount of land reclaimed is limited to the
amount lost by erosion or ice push from a singie storm or event. The existing
shoreline must be followed with minimum encroachment into the water. The slope of
the rip rap, the size of rocks, the type of filter fabric and the actual placement of the
rip rap all have specifications that must be met to have an approved installation.

Concrete and treated wood sea walls have been traditional methods of
providing shoreline protection. These methods have several unique disadvantages
and their use is generally discouraged. They inhibit the movement of wildlife and
amphibians that travel from the water to the land or from land to the water during
their life cycle. The wave action against the walls creates barren areas near the shore
that will not support the growth of plants or insects, Consequently, fish will not
spawn ot live in areas that do not provide them with protection or a food supply.
Aesthetically, sea walls and bulkheads are not as attractive as the natural shoreline.

The lake bottom consists primarily of sand or a sand/gravel mix around most
of the shoreline. This is especially true for areas that are shallow (3 feet or less) at
the shoreline that gradually drop to 5 or 10 feet. Generally, the hottom becomes
heavily weeded at the 10 to 15 feet depth and then it becomes muck. These features
are illustrated on Maps #9 and #10.
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Draw down has had limited success as a means of aguatic plant control. The
method consists of a temporary lowering of the water level in the lake to expose
plants to seasonal temperature extremes. A number of conditions must exist hefore
this approach can be successful. First, the draw down must occur over a four to six
month period to allow for a complete summer or winter season to be effective. The
large demand for recreational use of Lake Beulah prevents a summer shut down and
subsequent drying out of plants or a winter period to allow for the freezing of ali
plants. Limited draw down is not a selective approach. All plants both native and
exolic are destroyed in either season. Finally, there is no operable dam on Lake
Beutah so draw down is really not a feasible approach.

AQUATIC PLANT INVENTORY

An aquatic plant inventory was taken during the summer of 1995, Forty eight
sites were selected around the lake, The sites were chiosen to include representative
samples of plant growth. from the entire the lake, including the Sensitive Areas
defined by the DNR.(see page 7). A point on the lake was selected and a compass
heading from that point to an identifiable landmark on shore were recorded. An
imaginary line between the point on the lake and the landmark formed a transect, The
transects used are defined in Table | and are shown on Maps #11 and #12.

Three plant samples were taken at depths of three, five, ten, and fifteen feet
along each transect, providing 192 sample points for the survey. As each new type of
plant was identified, a sample was dry mounted and placed in a plastic sheel protector.
Twenty eight species of aquatic planis were identified during this study. Muskgrass
(Chara spp.), found at 93 sample points was the most common plant in the survey.
Native milfoil (Myriophylium heterophyllum) and Sago pondweed ( Potamogeton
pectinatus) were next in abundance, each occurring at 71 sample points. Eurasian
Water Milfoil (Myriophyllum Spicatum) was found at 23 sample points while Purple
Loosestrife (Lythrum saslicaria), another exotic nuisartce was found at only one sample
point. A complete list of all aquatic plants identified during this survey is provided
in Table 2. Table 3 lists the aquatic plants and the occurrences of each (column B).

Several additional statistics are also shown in Table 3. These statistics are
derived from calculations based on formulas and definitions contained in a DNR

memorandum prepared on February 4, 1994 , by Stan Nichols. The formulas used are
shown in Table #4.
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Table Number 1

TRANSECT LOCATIONS

LAKE BEULAH
JULY/AUGUST 1995

Transect Compass Residence Physical Landmark
Number Heading Number

1 55° NE W1575 Na

2 295° NW N9554 Bird house paole

3 205° S-SW NA Boat ramp

4 180° S N9384 Single cedar tree

S 890° E N9497 Flag pole

6 255 W-SW NA Sensitive area-large dead tree
7 105° E-SE N9409 Flag pole

8 15° N N9363 Dead cotton wood with sign

9 45° NE NO459 House door

10 270° W N9368 Flag pole

11 270° W w1739 Peak of two story white boathouse
12 225" SW w1799 Basketball standard

13 270" W NA Flag pole

14 220° SW NA Wood duck nest box

15 255° SW N9328 Fiag pole

16 210° SW . W1596 Steps of Aspin home

17 200" SW W1522 Fiag pole

18 135°SW N9139 Birch tree

19 240° W NA1G2 Steps to residence

20 75° NE N9228 Dockside TV antenna

21 75° NE N9365 Trellis over walk

22 30° E w1759 Dead birch tree

23 180° S W1645 Flag pole

24 130° SE N8899 Camp Edwards boat bay

25 225° SW NS080 Boat house peak B-67

26 300°NW N3202 Small sand beach

27 3TS°NW N9288 Very large oak tree

28 320° NW N9103 Yellow house

29 135° SE NA Center of second island

30 330" NW W1i965 Dead eim tree on point

31 270° W w1901 Old tog cabin

32 255 SwW° W1933 East end of brick home

33 330° N W1961 Telephone pole behind home

34 310° NW w2035 Large willow tree in front of lodge
35 320° NW W2a071 Smalt beach house

36 335° NW W2135 Flag pole

37 315° NW w2189 White pump house

38 330° NW w2243 Steps

39 360° N NA Oid bridge north side of channel
40 240" SW W22406 Steps on deck

41 180° S NB684 Widow walk on top of house

42 150° SE NA Largest tree on northern most istand
43 235° SW N8728 Large four story house

44 180° SW NA Flag pole on top of hiif

45 155" SE w2032 Flag pole

46 135° SE w1964 Trolley track

47 200° § N8855 Boat house

48 30° NE NA Stumps left of small willow tree
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Table Number 2

AQUATIC PLANTS

LAKE BEULAH
JULY/AUGUST 1885
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COMMON NAME
Muskgrass; Attached-erect Algae

Perch Weed:Stonewort

Wild Celery; Eel Grass (plant)
Wild Celery; Eel Grass
Coontail

American Elodea

Eurasian Water Milfoil

Native Milfoil

Brittle Naiad, Spiny naiad
Naiad

Whitestem pondweed
Largeleaf pondweed
Floating leaf pondweed
Curly leaf pondweed
Flatstem pondweed

Sago pondweed

Variable pondweed

leafy pondweed

Bladderwort

Burreed

Water Bulrush

Arrowhead (underwater leaf)
Arrowhead (emergent leaf)
White water lily, fragrant water lily
Yellow water lily, spatterdock
Wild rice

Sedge

Bulrush

Cattail

Purple Loosestrife

Water willow, swamp loosestrife
Marsh mitkweed

SCIENTIFIC NAME
Chara spp.

Nitella spp.

Vallisneria Americana
Vallisneria Americana
Ceratophyilum Demersum
Elodea Canadensis
Myriophyllum Spicatum
Myriophyllum heterophylium
Najas marina

Najas spp.

Potamogeton praelongus
Potamogeton ampilifolius
Potamogeton natans
Potamogeton crispus
Potamogeton zosteriformis
Potamogeton pectinatus
Potamogeton gramineus
Potamogeton foliosus
Utricularia spp.
Sparganium spp.

Scirpus subterminalis
Sagittaria spp.

Sagittaria spp.
Nymphaea spp.

Nuphar spp.

Zizania aquuatica

Carex comosut

Scirpus spp.

Typha spp.

Lythrum salicaria

Decodon verticillatus
Asclepias incarnata
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FORMULA
AQUATIC PLANT SURVEY
LAKE BEULAH

JULY/AUGUST 1995
Table Number 4

1. FREQ {frequency) = Number of occurrences of a species
Number of sampie points with vegetation

2. RFREQ (relative frequency) = FREQO of a species
Total frequency of all species

3. ADEN(average density) = Sum of density ratings for a species
Number of Sample points with Vegetation

4. IV (Importance Value} = RFREQ*ADEN*100

5. SIMP =1 - sum {RFREQ)2 is an index of community diversity

Formulas 1 and 2 are standard Frequency and Relative Frequency calculations
used in traditional statistical analysis. Forty- eight transects were selected from
around the lake, to provide representative samples of plant growth from all areas of
the lake. A point on the lake was selected and a compass reading from that point to an
identifiable landmark was recorded. An imaginary line between that point on the lake
and the landmark formed the transect. Along each transect three samples were taken
at depths of 3, 5, 10 and 15 feet. The transect sites are defined in Table 1 and are
shown on Maps numbered 11 and 12.

The number of times each plant was selected was recorded and its frequency
and relative frequency were calculated using Formulas 1 and 2. The results are listed
in columns B and C (Table #3). Table 5 shows the 11 most frequently observed plants.
Muskgrass (Chara spp.) appeared in 93 of the 192 sample points giving it a relative
frequency of .484. Eurasian Water Milfoil (Myriophyllum Spicatum), was the 11th most
frequently found plant with a frequency of 0.119.

Formula 3, is the Average Density value for each plant type. This value was
derived from the density ratings assigned to each sampie as it was taken. Density
ratings are from 1 to 3, with 5 being dense and 1 is sparse. The total density of all
species is shown in Table 3. Table 6 lists the twelve plants with the highest densities.
Again, Chara spp. with a density of 439, compared to 37 for EWM, is the most
dominant plant in the lake.
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FREQUENCY
AQUATIC PLLANT SURVEY
L AKE BEULAH
JULY/AUGUST 1995
Table Number 5

Ranked by Frequenccy (FREQ)
Name Freguency Qccurences

1. Muskgrass 0.484375000 93
2. Native Milfoil 0.369791667 71
3. Sago Pondweed 0.369791667 71
4. Wild Celery 0.302083333 58
5. Bladderwort 0.296875000 57
6. Bushy Naiad 0.239583333 46
7. Large L eaf Pondweed 0.182291667 35
8. Brittle Nalad 0.171875000 33
9. Fleating Leaf Pondweed 0.161458383 3
10. Variable Pondweed 0.151041667 27
it EURASIAN WATER MILFOIL (.119791660 23

A comparison of Tables 5 and 6 shows little variation in the ranking of the
plants using f{requency or density.The sums of the density ratings for each plant are
shown in Column J of Table 3. Table 5 lists the 1} mos! dominant plants based on the
frequency of occurrence and the density of the plants The average density is
determined by dividing the total density for each species by the number of sampie
poings. This value provides an indication of the significance of a species based upon
frequency of occurrence and the density of the plant in the samples taken.

The Importance Value (IV-Formula 4) indicates the inportance of each rype of plant
relative to the community in which it is found. This measure is calculated using the
RFREQ value and the ADEN values, Based on theses numbers (hara spp. has an
importance value of 31.4 compared 10 an 11.8 for EWM. Using both the {requency and
density should provide a more reliable statistic to use when comparing plants within
the comumunity.
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Formula 5, Simpson's Diversity, provides an index of the diversity of plants in a
community. The closer this value is to ane (1) the greater is the diversity of plants.
The Simpson's Diversity value from this study is 0.9265, indicating that Lake Beulah
has a very good diversity of aguatic plants. As mentioned earlier in this report, the
greater the diversity of plants and the heaithier those plants are the easier it is to keep
unwanted exotic plants from getting a foothold in the lake .

Because statistics are not available for earlier periods it is difficult 1o judge the

effectiveness of past plant management programs using these results alone.
However, as suggested in the Nichol's memo, a second round of sampling should be
done 1o validate the results of this study, to provide period to period comparisons of
the statistics, and to provide data that can be used to determine if any trends are
developing.,  Local trends are important for the management of the aguatic plant
population in the lake. The data will be useful for comparisons and analyses of

aquatic plant conumunity parameters on a state wide basis.

IMPORTANCE VALUE

AQUATIC PLANT SURVEY
LAKE BEULAH
JULY/AUGUST 1995

Table Number 6

Ranked by importance Value (IVAL)
Name importance Value Density

1. Muskgrass 31.40925037 439
2. Native Milfoil 11.79837518 216
3. Wild Celery 5.176021664 116
4. Bushy Naiad 2.724950763 77
5. Bladderwaort 2.280280650 52
6. Large Leaf Pondweed 1.534084284 57
7. Brittle Naiad 1.302162482 52
8. Sago Pondweed 1.099864944 107
9. Fioating Leaf Pandweed 1.073209000 45
10. White Water Lily 0.877031019 60
11. Variable Pondweed (0.825486214 37
12. EURASIAN WATER MILFOU. 0.654959963 37
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WATER TESTING

The clarity of the water in a lake is an aesthetic characteristic that nearly
everyone can see and enjoy. Cool, clear water is more inviting than warm, cloudy water.
Water clarity provides an overall indication of water quality in a lake. The are two
main clements of water clarity. The first is its true color which is determined by the
materials that are dissolved in the water. Second is its turbidity which is the materials
that are suspended in the water such as algae and silt. "The algae population is usually

the largest and most variable (‘omponent."'l

Water clarity is measured using a device known as a Secchi disc. It is a weighted
disc, eighl inches in diameter that is painted black and white. The disc is lowered into
the water until it just disappears from sight. That depth is noted and the disc is then
raised until it appears again. The second depth is also recorded. The average of these
two readings is recorded as the Secchi Depth. Table 7suminarizes Secchi Depths
recorded for Lake Beulah for the past six years. The readings were taken six times
cach year at five different sites as shown on Map #7 (page 2 ). The values shown in
the table are averages of the readings at all sites for each year. The Secchi disc
readings for the periods shown indicate consistent water clarity for Lake Beulah.
Readings will vary with algae growth, water temperature and the volume of
recreational traffic on the lake. Secchi depths recorded over a number of years is an

inexpensive way to monitor long-term changes in water quality.

SECCHI DEPTHS
LAKE BEULAH

1990-1995
Table Number 7.
YEAR STATION AVERAGE DEPTH
1990 1-5 08.75 ft.
1991 1-5 08.55 ft.
1992 1-5 11.29 ft.
1993 T-5 08.80 fr.
1994 1-5 08.79 ft.
1995 1-5 08.51 ft.

Source:Glenn Kreinbrink
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The Sanitary District has recorded this data for several years as a participant in
the "Self-Help Monitoring Program for Lakes", that is sponsored by the Wisconsin
Deparument of Natural Resources. The District has historical data showing the
amount of dissolved oxygen in the water and water temperature, along with the Secchi
disk readings. Water testing is part of the DNR's expanded TSI (Trophic State Index)
Program. The historical data files need to be reviewed and put into a mechanized
format or data base that can be more easily accessed. The data needs to be reviewed
to determine if it is complete . If not, what is missing? Can the missing data bhe
added? Does it exist somewhere? If historical data is not available what needs to be
done to make the files more complete for future analysis? Obtaining answers to these
questions would be a worth while project for the District to consider, as it would be an
important resource for future studies and comparisons.

ADMINISTRATION

In the late 1960’s Sanitary District #1 was formed to assist in the maintenance
of the quality of the lake and its surrounding area. Both the Lake Beulah Protective
and Improvement Association and the Sanitary District have actively pursued common
goals related to maintaining the quality of the lake. A primary goal of the two
organizations has been to monitor, preserve and protect Lake Beulah. As stated in the
bylaws of the Protective Association, "The objective of this association shall be the
general improvement and protection of Lake Beulah and the streams and waters
adjacent thereto,... and the promotion of taking action tending to the improvement and

L

safe enjoyment of the Lake, its streams, and natural resources and habitat thereof.

Until 1996 the harvesting program was directed by the Lake Beulah Sanitary
District, a three person board. With the consent of both the Improvement Association
and the East Troy Town Board, the Sanitary District was converted to the Lake Beulah
Management District. A five member board, made up of a Town Board representative,
a representative from the County Board, and three elected riparian owners,will assume
the responsibilities of the Sanitary District, plus other lake related activities. All
riparian owners will have a voice in matters affecting the lake and its waiershed. As
the lake and its surroundings undergo change, it is important for these organizations.
as well as all interested groups, to remain flexible and continue to be partners in their
efforts to maintain the quality of Lake Beulah and its watershed.
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One of the first considerations of the new organization should be to establish a
new District position, Harvesting Supervisor. The main responsibility of this position
would be to oversee the complete harvesting operation. The position shouid be
occupied by a non-Board individual and should be a paid position. The Board should
cdevelop a job description and then conduct a job search to find an individual to fill the
position.

INSURANCE

Al the present time the District maintains sufficient insurance to cover the
piant management operations. The cost of liability insurance for the plant harvesting
operations should be the responsibility of the Lake Beulah Management District.
Policies in force include :

Commercial Marine

Commercial Property
Commercial General Liability
Commercial Automobile Liability
Workmen's Compensation

It is important for the Management District to review its insurance coverage each year
so that necessary adjustments can be made to meet any changes that occur in the
value of the property or the equipment it owns and operates.

EQUIPMENT

At the present time the district is operating a D and D 620 Harvester, a
matching transporter, and a shore convever, all of which are nine years old. The
normal life expectancy of equipment of this type is ten years. Regular routine
maintenance has prolonged the life of these machines by another three to five years.
Since this equipment was purchased, harvesting requirements and practices have
undergone change. The amount of open water harvesting has been reduced and the
depth of harvesting has decreased. There has been a steady increase in the number of
larger and more elaborate pier structures around the fake. Each of these factors
changes the requirements that must be mert by the harvesting equipment. The
present equipment does not fully satisfy theses new requirements. Larger machines

have served the district well during the past nine years, but that is no longer the case.




Current needs indicate that a smaller machine, which would be more
maneuverable and more efficient, should be considered. A smaller machine would
make harvesting around piers and other structures much easier. The folowing table
provides a comparison of three different sized machines. The harvesting estimates are

based on the following assumptions:

1. The harvesting period generally is from mid-June until the

end of August, providing about 8 weeks of harvesting, depending on
the weather and the growth rate of the plants.

2. Actual cutting time is estimated to be five {3)hours per day.

3. Actual harvesting area is between 85 and 100 acres.

4. The harvesting depth will be 5 feet.

Table 8 shows that a harvester with a 7' cutting bar , a capacity of 440 cubic feet or
8500 pounds would be the best fit to meet the requirements of Lake Beulah.

HARVESTING MACHINE CAPACITIES

LAKE BEULAH
JUNE/JULY 1995

TABLE NUMBER 8.

Cutter 1 Rated | Actual 8 Kveeks
Width | Capacity | Capacity 200 | hours
Acres/Hr | Acres/Hr
5 61 30 122 60
7 85 425 170 85
9 1.21 62 242 124 |
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All units are manufactured by Aguarius Svstems, North Prairie, Wi.

One H-420-Harvester and one TR-12 Trailer $73,215
One T-12 Transporter and one TR-12 Trailer 560,000
TOTAL $135,715

A relatively small cost would be incurred to modify the old elevator so it would
match the new machine, The present equipntent has some market value which would

help defray some of the costs of new equipment. The present equipment has an
estimated current value of between $20,000 and $30,000, which lower the outlays for
the new eguipment. With an Aquatic Plant Management Plan in place, the District can
apply to the Wisconsin Waterways Commission for financial assistance to purchase
new equipment. A significant reduction in the total outiay by the district would be
realized. Therefore | it is the recommendation that the Lake Management IJistrict
purchase new equipment as soon as possible.

EWM MANAGEMENT

Managing Eurasian Water Milfoil in Lake Beulah is a concern of the Management
District, the Lake Beulah Protective and Improvement Association, riparian owners and
others concerned about the well being of the lake. When EWM was first discovered, the
Improvement Association formed an Aquatic Plant Committee. The Comumittee is
made up of an Assgciation member, a Management District member, a riparian owner
and a represenlative from the DNR. The purpose of the committee continues to be to
seek out methods to treat EWM infestations found in the lake, Thus far the committee
has been very helpful to the District both in determining the appropriate method to

use and then helping implement it. The committee has also helped by distributing

news rejeases, about EWM, via the Associalion's newsielter and other publications.
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Table # O lists alternative methods used for treating EWM. The methods are
placed in order of effectiveness in dealing with EWM and in the order that should be
used to keep EWM growth under control. It is necessary to understand that cach
individual infestation of EWM requires individual evaluation and that cach area is likely
to require a different method of treatment; i.e., one single procedure cannot be used in
all areas.

Table Number 9

MILFOIL MANAGEMENT METHODS

LAKE BEULAH
JULY/AUGUST 1996

TYPE OF INFESTATION TREATMENT RESPONSIBILITIES

Shallow water, near
obstructions
Riparian/District/Contract Hand removal Everyone
Density ievel low-moderate
Water- 3 feet or deeper
Little or no obstruction _
Density level -heavy Mechanical District
Any depth of water
Obhstruction/No obstiruction
75% EWM-major infestation Chemical, 2-4-D District/Contract
Seasonal reoccurring & spreading
Shallow water

Very High Density Bottom barrier District/Riparian
Area of less than 200sq. 1.

When machine harvesting or other mechanical means of removing EWM are
used, it is extremely importanl Lhat all floating fragments be removed (rom the lake to
prevent the spreading of FWM. Hand raking of the shoreline by riparian owners
and/or District employees is always extremely helpful.
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EDUCATION

The IBPIA and the District have produced and distributed newsletters and
other materials to keep the community informed about the Jake and the various
problems it faces. Those materials include descriptions of the programs being
instituted to address lake problems and how individuals can take part in those
programs. Informational meetings and discussions have also been held for the
public. The dissemination of information, regardless, of the format, is a very worth
while tool that should be continued and , where possible, expanded. Information
about rouline harvesting, EWM treatment, other future concerns, and lake ordinances
all need to be publicized so that the entire lake community is aware of what is taking
place. A good working relationship between the District, the LBPIA and the DNR
should be maintained and nurtured for the benefit the entire lake comrmunity.

RECOMMENDATIONS

I. The Lake Beulah Management District should retain as its

primary objective the protection Lake Beulah and its watershed.

2. The Lake Beulah Management District, the Lake Beulah

Protective and Improvement Association, the Town Board of Easl Troy
and the Wisconsin Department of Natural Resources must continue as
partners and work together as a team to promote the well being of all
aspects of Lake Beulah. The existing Aguatic Plant Commitree should

be maintained

3. The "team’ should develop a job description for the position of
Harvesting Supervisor, and hire a full time person to perform those
dulies for the May through September time [rame.

4. The District should obtain the necessary approvals and complete the
paperwork Lo purchase anew harvester and trailer. They should arrange

to have the necessary modifications made to the present elevator so that
it is compatible with the new harvester. Finally they should oversee the

sale of the existing equipment that is no longer needed.
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5. In conjunction with Item 4, a grant application should be prepared
and submitted to the DNR to obtain funds to assist in the purchase of
the new harvesting equipment in the Spring of 1997.

6. Harvesting operations need to be modified to accomodate the change
in the amount of materials being removed from the lake. The present
operation involves one operator driving the harvester while the second
operator mans the transporter and the truck. Since harvesting has
become more selective, and the amount of material removed from the lake
has declined, the transport operator should collect the plants that are
accumulated by homeowners. A weekly schedule or (some regular
schedule} should be established for the collection of these plants. The
operators should continuously survey the lake for floating EWM
fragments and remove them from the lake.

7. Current aquatic plant management practices to control EWM
should be continued, using the methods summarized in Table #9.

8. The recommendations made in the Sensitive Area Study should be
followed as closely as possible:
a. Avoid mechanical harvesting in the Sensitive Areas.
b. Prohibit dredging or any activity that might involve
major disruptions ro the lake bottom.
¢. Use herbicides or other chemicals only in well controlled areas.
d. Continue mechanical harvesting only in predetermined areas
and at specific depths to avoid disturbing the lake bottom.

9. The District and the Association should participate regularly in
programs, seminars, workshops and discussion groups, sponsored by the
DNR and other lake associations.

10. Water testing activities should be continued, including Secchi depth

readings, oxygen content, waler temperatures and other measures as
recommended by the DNR.

11. The District should arrange to have its historical data organized and
displayed in a more usuable format.




12. Existing publications, public education materials and informational
sessions should be continued and regularly reviewed for ideas and
suggestions about aquatic plant management techniques. This includes
making others aware of successes and failures of the Lake Beulah team.

13. Stay alert for other exotic nuisances that may attempt to enter the
lake and create problems; i.e. purple loosestrife, zebra mussels etc.

14. Plan to update the Aquatic Plant Management data during 1997-
especially the aquatic plant inventory, and report on the progress of all
efforts to control/eliminate EWM, including the Herbivore Weevil testing
program currently underway by the DNR. Even though Lake Beulah

was not selected as a test site for the current experiments with the
weevil, review the results produced by that trial and use as appropriate.

15. All watercraft (power boats, jet skis, canoes, sailboats etc.}

entering and leaving the lake should be thoroughly inspected for EWM
fragments, evidence of zebra mussels, and other exotics. Fragments
should be removed and the boats thoroughly washed. A washing
station, with a high pressure hose should be installed at the upper leve],
public parking area in the Wilmers Grove location for this purpose. Signs
should be instatled and maintained at all launch sites stating

these requirements,

16. Pay careful attention to all shoreline development, especially
new construction and or other proposed modifications of the
shoreline, to insure that all requirements are being met,

17. Conduct a review of construction/building permit requicments that
have an impact on the lake. Are permits being obtained when they
should be 7 Are activities taking place today that do not require
permits that should require permits ? Are permits being granted when
they should not be ? Are permits being granted today that are based on
"0ld" reasons ? When permits are obtained, what organization is
responsible for enforcing the requirements of that permit ? What
recourse is available when illegal activities have taken place without a

permit ?
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CONCLUSIONS

The list of recommendations summarizes and repeats, in some cases, key
concerns and activities that need to be considered, and undertaken by the
organizations responsible for the well being and future good health of Lake Beulah.
They are repeated in order to emphasize their importance.

As Lake Beulah changes so will its surrounding areas. Urban spraw! is beginning
fo encroach upon the lake community, It is imperative that the organizations
involved, look toward the future to determine what is good not only for the lake but
the entire environment surrounding it. The Management District should spearhead an
effort to apply to the DNR for assistance to complete a Lake Management Plan. This
document is intended to be the first step. A comprehensive Lake Management Plan
requires looking at and analyzing the entire Lake Beulah watershed. In the future, the
District may conclude that its current boundaries need to be expanded and not limited
to just the riparian owners.

Old problems, such as lake dredging, building code violations, and careless
boating activities may re-emerge and will need to be dealt with. Purple Loosestrife
needs to be carefully watched and its spread needs to be stopped before it starts. The
harvesting process needs to be monitored, analyzed and modified as circumstances
dictate. Communication with other Lake Districts and the DNR is essential and can be
maintained by aftending workshops, conventions and seminars. Many outside
organizations have a variety of materials that can be helpful to us as we continue to

strive Lo Keep our valuable resource ... V ALUABL E‘ '
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The following report is an update to An Aquatic Plant Management Plan for
Lake Beulah that was prepared in June 1996 for the Lake Beulah Management District
and the Lake Beulah Protective and Improvement Association.

The earlier report was the first format study developed to identify the aquatic
plant life in Lake Beulah and present a plan to track and control the growth of plants
in the lake. The plan was developed as a starting point to create a database that
could be updated in the future to provide an ongoing history of the “health” of the
lake and how it responds to the various tools and techniques employed to manage
and maintain its quality.

The research team that coilected the data for the earlier study used the same
methodologies for gathering, analyzing and presenting the data for this update. Lynn
Carlson and Glen Kreinbrink conducted the field studies to gather the data. Phil Davis
prepared the statistics and all three team members participated in the analysis of the
data and the preparation of the final report.

After reviewing the new data and comparing it to the results of the earlier
study, recommendations for future courses of action and supporting activities are
proposed. In addition, progress made with respect to the recommendations made in
the first report are summarized {(See Appendix A at the end of this report).

The acknowledgements and reference materials cited in the first report

continue to play an important role in the preparation of this report. They are shown

on page 23.




DATA COLLECTION AND ANALYSIS

During the summer of 1999, the 48 transect points, shown on Map 1, were
revisited and samples of aguatic plants were obtained. Table 1 lists the name of
each species found, the number of occurrences of each, and the densities of each
sample. The sample data was used to calculate the statistics shown in the table as
defined at the bottom of the table.

Twenty-nine different aquatic plant species were identified, with the greatest
growth concentrations at the three and five feet depths. It should be noted that
three species found in 1995 were not found in 1999; Curly Leaf Pondweed, Purple
Loosestrife, and Narrow Leaf Pondweed. Similarly, there were three species found in
1999 that did not appear in the 1995 samples; Duckweed, Filamentous Algae and
Spike Rush.

The Simpson’s Diversity Factor (defined in an internal memo from the
Department of Natural Resources dated February 4, 1994, from Stan Nichols to
various staff members, regarding “An Analysis of Macrophyte Data for Ambient
L akes-Dutch Hollow and Redstone Lake”, } provides an indication of the relative
diversity of the plant population in a lake. The diversity of plant growth in a population
increases as the Simpson’s value approaches 1. The latest value for Lake Beulah of
9178 is not significantly different from the 1995 value of .9265, indicating that Lake
Beulah continues to have an excellent diversity of plant growth.

Data in Tables 2 and 3 were extracted from Table 1 to demonstrate several
specific points. Table 2 lists the most common species identified in the 1999 study
based on the frequency of each plant . The frequency is calculated using the number

of occurrences of each species divided by the total number of observation points.

The frequency of Muskgrass, or Chara moved from 7th place in 1995 to 1stin
1999. Native Milfoil and Sago Pondweed moved from the top spot in 1995 to 2nd
and 4th, respectively. Eurasian Water Milfoil maintained its 5th place status. The
number of occurrences of Chara, Eurasian Water Milfoil, Whitestem Pondweed, and

Yellow Water Lily were all higher in 1399, while the remainder of this subset declined.
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Table 2

FREQUENCY/OCCURRENCE RANKING

AQUATIC PLANT 1999 1995 1999 1995
FREQUENCY FREQUENCY | OCCURRENCE| OCCURRENCE
Muskgrass | 0.58854166667]0.0484375 113 93
Native Milfoil 0.24479166667[0.369791667 47 71
Wild Celery, Eel Grass 0.2447916666710.302083333 37 58
Sago Pondweed 0.203125 0.363791667 47 N
Eurasian Water Milfoil 0.19270833333/0.11979166 39 23
Whitestem Pondweed 0.1458333333310.067708333 250 13
Floating Leaf Pondweed 0.13020833333/0.161458383 | 24 31
Yellow Water Li!y,Spatterdock'tm3020833333'0.161458333 19 15
Bladderwort 0.125 0.296875 28 57
Large Leaf Pondweed 0.109375 0.182291667 .oy 35
Variable Pondweed 0.09895833333]0.151041667 25 27

Table 3 ranks the most common plants according to their respective

1999 Importance Value, which includes both the frequency and the density of the

plants and gives an indication of the dominance of a species in the lake community.
(See Appendix B for pictures of these plants.) When comparing the 1999 ranking

with that of 1995 it can be seen that Muskgrass, Native Milfoil, Wild Celery and Sago

Pondweed maintained their positions from one study to the next.

TABLE 3 IMPORTANCE VALUE RANKING

AQUATIC PLANT | 1999 IMPORTANCE VALUE | 1995 IMPORTANCE VALUE
Muskgrass 49.881843618 31.40925037
Native Milfoil 6.6640199637* 11.79837518

Wild Celery, Eel Grass

3.2526088%29*

5.176021664

|Sago Pondweed

3.2431563823

2.724950763

Eurasian Water Milfoil

2.7279945554

0.654959963

Whitestem Pondweed

1.5832955233

0.170020926

Floating Leaf Pondweed 1.2023593466 1.073209

Yellow Water Lily,Spatterdock 1.1135057471 0.392355982
Bladderwort 1.0586811857* 2.280228065
Large Leaf Pondweed 1.0520644283* 1.534084284

Variable Pondweed

0.87435722928

[

0.825486214

* declined in importance Value from 1995 study




The Importance Value of the following species

Muskgrass

Sago Pondweed
Eurasian Water Milfoil
Increased |Whitestem Pondweed
Floating Leaf Pondweed
Yellow Water Lily
Variable Pondweed

while these
Native Milfoil
X decreased |wild Celery
Bladderwort and

Large Leaf Pondweed

Although, Eurasian Water Milfoil experienced a significant increase in Importance
Value, it dropped from 5th place to 7th in the ranking, while Whitestem Pondweed
dropped from 6th to 9th following its decline in importance value. While the values
decreased, from their earlier levels, the positions of Native Milfoil and Wild Celery did
not change. In another case, Bladderwort jumped from 9th to Sth as its importance
value declined.

Because survey techniques were consistent between the two study
periods, basic comparisons of data collected at various transect points are
reasonable. Table 4 highlights specific transect points and several plant species that
appear to have undergone the most significant changes in density between 1995 and
1999.

(1)  There has been some decline in the density of EWM in

areas that received chemical treatment in 1999 { see

Map 1 that shows areas that received treatment during 1999.)
(2) Some of the areas experiencing a decline in EWM are

showing a corresponding increase in the density of chara

and wild celery.
(3) Most of the significant changes that were observed

took place in either 3' or 5’ of water.
(4) Two of the transects were not treated in 1999.




Table 4
PLANT DENSITY COMPARISONS
DATE | TRANSECT NUMBER SPECIES DEPTH
IN FEET
Mill Lake-Skotarzak
Area 3 5 10 15
1995 2 Native Milfoil S 3 B 0
1999 2 5 2 0 0
1995 2 Muskarass (Chara) 1 3 5 5
1999 2 Z 3 S 5
1995 2 Eurasian Water Milfoil 1 0 0 0
1999 2 1 0 0 0
7 Treated Soring 1999 * | Chara | only
Bay near Howard
Bindrim's Residence
1995 14 Muskarass (Chara) 0 0 n/a n/a
1999 14 0 2 n/a_| n/a
| 1995 | 14 Eurasian Water Milfoil 0 2 n/a n/a
1989 | 14 2 2 n/a n/a
1995 14 Wild Celery 3 5 n/a n/a
1999 14 3 0 n/a n/a
1995 14 | Saao Pondweed 3 1 n/a n/a
1999 14 _ 0 2 n/a n/a
1995 14 Whitestem Pondweed 0 0 n/a n/a
1 1999 14 2 0 n/a n/a
14 Jreated Soring 1999
Steps at Aspin
Residence
1995 16 Muskarass (Chara) 5 S n/a n/a
199% 16 S 5 | n/a n/a
1995 16 Eurasian Water Milfoil 1 0 | n/a | n/a
1999 16 2 1 n/a n/a
1995 16 Wild Celery 0 1 n/a n/a
1999 16 4 1 n/a n/a
16 Treated Sprina 1999
Flagpole on Patricia
Porter Property
1995 17 Native Milfoil 3 0 0 0
1999 17 3 3 0o | 0 |
1995 17 Muskarass (Chara) 3 4 HV__,_Q,._
1989 i 3 5 0 0
1995 17 Eurasian Water Milfoil 1 0 0 0
1999 17 1 1 0 1 -
1995 17 Wild Celery 1 0 0 0
1999 17 3 0 0 0
?




Table 4 (cont.)

PLANT DENSITY COMPARISONS

- DATE TRANSECT NUMBER SPECIES DEPTH
IN FEET
- Dackside Area
3 S 10 15’
. 1995 20 Muskarass (Chara) 3 0 4 3
1999 20 ) 0 0 0 5
1995 20 Eurasian Water Milfoil 0 2 0 0
. 1999 20 1 3 5 2
1995 20 Wild Celery 2 0 0 0
. 1998 20 S 3 i 0
Dunn's Farm Area
. 1995 27 Muskarass (Chara) 0 0 n/a n/a
1999 27 3 B n/a n/a
. 1995 27 Eurasian Water Milfoil 4 3 n/a | n/a
1999 27 3 0 n/a n/a
1995 27 Wild Celery 2 3 n/a | n/a |
. | 1999 27 3 0 n/a | n/a
—lt Treated Spring 1999 Dara | _only
Goat Island
. B Area
1995 36 Muskarass (Chara) 0 4 n/a n/a
| 1999 | 36 - 0 4 n/a n/a
- 1995 36 Eurasian Water Milfoil 0 2 n/a n/a
| 1999 | 36 1 3 5 n/a n/a
1995 36 _____Wild Celery 4 0 n/a n/a
- 1999, 36 0 5 n/a n/a
1995 36 Sago Pond Weed 3 2 n/a n/a
1999 36 - 0 2 n/a n/a
. 36 Treated Spring 1999
Boat Launch
Area
. 1995 44 Muskarass (Chara) 1 3 5 5
1999 44 5 4 0 0
. 1995 44 Eurasian Water Milfoif 4 0 0 0
1999 44 2 0 1 0
1895 44 Wwild Ceferv 0 0 0 0
. 1999 44 4 4 4 4
1995 44 Whitestem Pondweed 0 4 0] 3
1999 44 2 3 4 4
: 44 Treated Spring 1999
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The data in Table 4 from the 8 selected transect sites highlights significant
changes in Chara and Eurasian Water Milfoil. No observations were possible at the
10’ and 15’ levels at 4 of the transect locations

Transect #2, located in Mill Lake in front of the Skotarzak residence is an
example of a property owner maintaining the native plant population and minimizing
the opportunity for EWM to get a start. Chara was the only plant found at the 10’
and 15" depths. Chara is an excellent bottom stabilizer that appears to be a strong
deterrent to the establishment and spread of EWM. [t is also noted that Native
Milfoil maintained a dominant status at 3’ in this area.

Transect #14, located in the bay near the Howard Bindrim residence was also
identified as one of the lake’s sensitive areas in an earlier DNR study. Here we find
that numerous chemical treatments have resulted in a variety of species in the area.
Although not a sample point, this is the general area that has a stand of Purple
Loosestrife.

Transects #16 and #17, at the steps of the Aspin residence and the flagpole
near the Patricia Porter residence, exhibit further examples where a strong presence
of Chara appears to have inhibited the establishment of EWM.

Transect #20, the Dockside Area, is an area that has shown significant
growth in Eurasian Water Milfoil. It is a generally open water area that is not
conducive to chemically treatment because of so much wind and wave action and
heavy boat traffic. In addition, it is an area that is difficult to mechanically harvest
because of all of the piers in the area. This area must be closely monitored.

Transect #36, the Goat Island Area, is an area with some definite problems.
Aerators are keeping the water open in this area, which allows a fonger growth period
for EWM. No Chara was found at the 3’ level. There were significant increases in EWM
at both the 3’ depth { density from 0-3) and 5’ { density from 2-5) depth. EWM
also seems to have replaced the Wild Celery at the 3’ depth which dropped in density
from 4 to 0. However, Wild Celery was more prolific at the 5’ level where it’s density
level was recorded as 5.

I
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Transect #44, the Boat launch Area has experienced sustained growth in
chara at 3’ and 5’ along with significant increases in Whitestem Pondweed and Wild
Celery all all depths. The growth in these native plants is considered to be more
desirable than an invasion of EWM, which coincidentally has shown some decline in this
area at 3'.

The following Chart illustrates changes in densities of EWM and Chara at the
selected transect points. At 18 of the sample points chara density increased or
remained unchanged; it increased at 8 of the sites. Eurasian Water Milfoil decreased
or was unchanged at 12 points; it was less dense on 3 occasions. On the other
hand EWM density increased at 12 locations; in 10 of those locations chara was not
changed. There were 6 places where chara increased while EWM dropped or
remained unchanged. The most common increases in EWM were found at the 3'and 5°
levels. It is believed that fhe increase in these areas is attributed to the “floaters”
created during the harvesting operations.

Transed slte

14

i6

17

27

36

. A Change in density of Chara sample from 1995 to 1999

ﬁ Change in density of Eurasian Water Miifoil from 1995 to 1999.
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EURASIAN WATER MILFOIL

EWM has difficulty becoming established in lakes with diverse populations of
native plants. In some lakes Miifoil appears to coexist with native plants with little or
no impact on fish or other aquatic life. (t appears that a key factor contributing to
the spread of EWM is its ability to reproduce through stem fragmentation and
runners. A single fragment or “floater” is capable of taking root and creating an
entirely new colony. Fragments clinging to boats and trailers can spread the plant
from lake to lake. The mechanical clearing of aguatic plants from beaches, docks,
and landings creates thousands of new stem fragments. Removing natural vegetation
and or other activities that disturb the lake bottom creates a perfect habitat for the
EWM to take hold. Transect points showing significant EWM concentrations and
changes in the density: since the 1995 study are shown on Maps 2 and 3. Also
shown are the areas that received chemical treatment during the early part of 1999.
All of the areas shown received routine harvesting. The following chart shows the

general increase in the number of occurrences of EWM at different depths from 1995 to
1999.

7| Number of Occurrences of EWM 1999 [[] vs. 1995 o
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WATERSHED STUDY REPORT

The recent Watershed Study completed by Earth Tech provides a database
and a baseline that can be used as references for future studies. The most
significant parts of the study include the discussion of the groundwater flow direction
and the compilation of the lake water chemistry data. As shown by the data, the
quality of Lake Beulah’s water has been improving since the 1960’s. The amount of
dissolved oxygen found in the upper layer of the water (epilimnion) is better than the
State’s recommended water quality standard of Smg../l., i.e., 5 milligrams of oxygen
per liter of water. The standard is determined by the leve! of oxygen that will support
a good fish community.

The chlorophyll-a reading is a measure of the algae biomass found in the water
column. Lake Beulah's chlorophyll-a values are quite low resulting in good to very
good ratings in the State’s Water Quality Index.

Classification of lakes in Wisconsin is achieved through the use of a Trophic
Status Index (TSI). The index is calculated by measuwring spring phosphorous
concentrations in the lake, average Secchi disc readings, and average chlorophyli-a
amounts. Each lake is placed into one of three categories based on its TSI value.
The three categories are: oligotrophic, mesotrophic and eutrophic. All lakes evolve
through a natural aging process, progressing from the oligotrophic state through the
mesotrophic state and finally to the eutrophic category. The amount of time reguired
for that process can be kept under control and even extended by carefully
monitoring and reducing the amount of nutrients that enter the lake from lawn care,
agriculture, septic systems, storm drainage and other man-made sources. Lake
Beulah has consistently fallen into the mesotrophic range, which is probably the ideal
range for our type of lake. [t is an indication that, to date, Lake Beulah has not
experienced a significant influx of phosphorous from the surrounding watershed. The
State’s recommended level of phosphorous is 0.02 mg./l. Lake Beulah's reading in the
1970’s was at 0.03 ml../i. and by the late 1990’'s it had dropped to to 0.014 mg. /L

14



WATER QUALITY

Secchi readings measure water clarity and provide an indication of the amount
of suspended material in the water column. As shown by the yearly averages in Table
5 and the overall average for the past four years, Lake Beulah falls within the high
Mesotrophic category. Considering that Lake Beulah is in the Southeastern part of
the State, surrounded by high concentrations of people, sprawling developments of
homes and businesses, increasing traffic both on the highways and the lake, the
quality of Lake Beulah has been well maintained. These conclusions do not mean that
those people and organizations that have assumed an oversight responsibility for the
Lake can afford to sit back and relax. Maintaining good water quality is an ongoing
battle. The efforts of the entire lake community, including the Lake Beulah Protective
and Improvement Association and the Lake Management District are being
recognized. However, It is crucial that those organizations maintain their close
vigilance of the Lake and its surrounding environment to be aware of changes and be
prepared to implement any programs deemed necessary to maintain the high quality
of the Lake.

TABLE NUMBER 5 SECCHI DEPTHS LAKE BEULAH

1996-1999
YEAR | STATION | AVERAGE DEPTH
1996 15 7Sfe
L T
199 1 -5 B89 fu
1999 1-5 | 8.7 ft.

Average for the 1996-1999 pericd = 9.4 ft,
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Secchi readings during the summer of 1997 were considerably higher than
average, reaching 12.5 feet. During normal years, average readings are closer to 8 ft.
It is likely that several factors contributed to the higher 1997 average. During July
and August of 1997, the surface water temperature averaged only 70 degrees F. ,
which is 7 degrees cooler than the average for those same months during the years
just before and after 1997. Furthermore, the amount of dissolved oxygen in the
water was significantly lower when the lower temperatures were observed, indicating
that a reduced number of oxygen producing organisms, including algae, were
present. Generally, increased water clarity results from less suspended algae
growth in the water column. Another factor to consider is that cooler weather and
cooler water conditions usually means a decline in recreational water activities

(water skiing, jet skiing, and swimming) which reduces the disturbance of

suspended particles and improves the clarity of the water column.

ZEBRA MUSSELS

Zebra mussels usually grow in clusters containing numerous individuals and are
generally found in shallow, 6-30 feet of algae rich water. They are the only fresh
water mollusks that can attach themselves to solid objects. They can multiply very
rapidly in a single season. It is believed that after first being discovered in Lake
Michigan in 1991, they were transferred to inland lakes and streams when the larvae
became attached to pleasure boats, seasonal water craft and trailers. During the Fall
of 1999, a very small number of zebra mussels was found on Lake Beulah's
harvesting equipment which is kept at the Seminary site during the harvesting season.
Although their presence is of concern, only time will tell to what extent their numbers
increase. Since Lake Beulah has good water quality, that is low in algae content, it is
possible that the mussels will not become prolific. However, some recommendations
that should be considered are listed later in this report.

16



CORE SAMPLES

The preliminary results of the core samples taken from the bottom
of Lake Beulah by the DNR for the summer of 1929 seem to indicate that
there has been some type of increased nutrient loading during the past
ten years. This data is not consistent with cur own water quality data
for the same time frame, but it should be noted that since the DNR’s
analysis is not complete for the sample, the results are not conclusive.
When the analysis of that sample has been completed the District should
meet with the DNR {Mr. Wakeman) and obtain a complete explanation of

their results.

RECOMMENDATIONS

1. Existing harvesting technigues are good, but need be refined or improved
to eliminate the disturbance of beneficial bottom plants, such as Chara, and to
minimize the distribution of EWM floaters produced during the harvesting process. it
is the spreading of these floaters, especially to areas where the lake bottom has
been disturbed, that is a major contributor to the growth of EWM.

2. Consider working with the harvesting equipment manufacturer to develop a
mechanized means for collecting floaters created during harvesting.

3. Consider using part of the harvesting day to manually collect floaters along
the shoreline; paying special attention to areas of high EWM concentration, especially
immediately after cutting and taking wind direction into account.

4. Continue to educate and encourage residents to remove EWM from their
water front and put in their gardens, use it as a muich away from the lake or place it
so that it can be picked up by the harvester. Establish a regular schedule for dried
plant pickup and post it so residents know when they should have their collections
ready.

17



5. Establish a zebra musse! alert using newsletters and placing warning
signs at all appropriate locations. Perhaps a local version of the program recently
introduced in Waukesha County should be developed for Lake Beulah. Students from
several high schools in Waukesha County’s Lake Country region have been recruited
to participate in a pilot environmental program designed to teach fourth and fifth
grade students about the problems associated with the zebra mussel invasion and
what they can do to help reduce the spread of this invasive aquatic animal. The
program is being conducted by officials from the Department of Natural Resources,
the Waukesha County Department of Parks and Land Use, the Fox River Partnership
and the Wisconsin Sea Grant Program. An appropriation of $50, 000 was included in
the State budget for an anti-zebra mussel education program.

6. Monitor zebra mussel activity by establishing and maintaining a set of
traps at specific locations that are considered to be the most likely places for the
zebra mussels to become established, e.g. boat launch sites, the Seminary.

7. Maintain involvement with the Lake Beulah Protective and improvement
Association, the Town of East Troy and the Department of Natural Resources on
issues pertaining to the lake and the surrounding areas, i.e., watershed studies, land
use studies, zoning requirements, agricultural developments, land conservation,
waterway protection, etc.

8. Explore the possibility of developing an ordinance prohibiting the burning of
residences along the immediate lakeshore and/or areas close enough that would
result in the ashes, soot and other debris falling directly into the Lake or be washed
into the lake by surface water runoff, thereby reducing the phosphorous ioading into
the Lake.

9. Develop a process to update the water quality database that has been
created by Earth Tech. The data for 1999 is still on paper and needs to be put in
the data base.

10. Encourage and support the idea of establishing wash stations at all
launch sites, where practical, such as the Yacht Club so that all boats, including sail
boats, can be cleaned prior to entering or exiting the lake.

18
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11. Although Purple Loosestrife was not found in the lake at one of the
designated transect points at this time, residents need to be continually educated
that, even though considered to be pretty, it does exist in the immediate area and it
can be devastating to the health of the lake, especially in smaller bays and secluded
inlets. It needs to be treated and/or removed when as it appears.

CONCLUSIONS

The overall plant community of the lake has remained fairly static since the
survey in 1995. There are some exceptions as indicated in Table 4. The spread of
EWM continues most noticeably in the 3’ to 5’ depths. This most likely isn't the result
of the natural spreading of the plants but more likely is caused by “floaters” as they
move 1o the shoreline areas. Floaters generally originate from one of four sources:
(1) boating activity, (2) transmission from external sources on marine equipment, (3)
water fowl and (4) harvesting operations. Although harvesting may be the major
factor contributing to these floaters, the other sources cannot be ignored. Pegple
must continue to be reminded about the dangers of EWM and zebra mussels(as well
as all other exotic invaders that can be detrimental to the heaith of the Lake.)
Removal of plant fragments from boat trailers from other lakes needs to be
constantly emphasized

Wild celery has become very prolific in selected areas. It is not known at this
time whether the wild celery moved into the treated areas after the EWM was
treated, or whether it was present before the EWM existed and then reappeared
after the competitive EWM was killed. Wild celery is considered to have greater
wildlife value than EWM.
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Chara is doing very well and in areas where EWM has been treated there
seems to be an increase in the density of the chara. Evidence also shows that in
shallow areas where chara has been disturbed, EWM will take its place. Because
Chara is an excellent bottom stabilizer that inhibits the establishment and spread of
EWM extra care must be exercised to avoid disturbing existing beds (it is often
removed from swimming areas because it is a little rough to walk on and it has a
somewhat disagreeable odor) and to encourage its growth whenever open or
disturbed areas are spotted. Its benefits far out weigh its small inconvenience.

The generally, good health of the aquatic plant community is related to two
major factors. The careful harvesting techniques employed by the Lake Management
District and the low amount of nutrients entering the water column. Since most
nutrients entering the lake come from the immediate shoreline and the surrounding
watershed, education is the best method for dealing with this problem. Because the
Lake Management District and the Lake Beulah Protective and Improvement
Association work closely together, the development of educational programs should
continue to be developed and made available to the public.

The Management District has done an excellent job maintaining and improving
the water quality and the overall desirability of Lake Beulah. Since the old Sanitary
District (now the lake Management District} was formed in the late 1960’s the water
quality has improved. This can be verified by viewing the newly organized water
quality data included in the Earth Technology Watershed Report. And, perhaps more
importantly, the District has implemented nearly all of the the suggestions made in
the 1995 Aquatic Plant Management Plan.

An Aguatic Plant Survey update should be considered every 2 to 3 years or
sooner if major changes are observed. The ongoing survey, as well as other water
guality parameters (Secchi Disc readings, Dissolved Oxygen content, etc.) will provide
the Management District with a historicat background to refer to when making future
lake management decisions.
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APPENDIX A

RECOMMENDATIONS FROM 1995 STUDY

1. Retain as primary objective the
protection of Lake Beulah and the
surrounding watershed.

2. The LBPIA, LMD, DNR, and Town of East
Troy should continue to work as partners to
promote the well being of Lake.

3. Develop job description for Harvesting
Supervisor, hire someone full time from
May to September for the position.

4. Purchase new harvester and trailer,
modify existing elevator as needed,
sell existing equipment

5. Apply for grant to assist with purchase
of new equipment.

©.Modify existing harvesting procedures to
make them more effective.

7. Continue practices described in
1995 report to continue to maintain
control of EWM.

8. Follow recommendations presented in
Sensitive Area study:
a. Avoid harvesting in sensitive
areas.
b. Prohibit all dredging in the Lake
¢. Use chemical treatment only in
well controlled areas.
d. Continue mechanical harvesting but
only in predetermined areas and at
prescribed depths to avoid bottom
disturbance.

9. Participate regularly in varicus external
educational programs sponsored by
the DNR and other lake associations.

10. Continue water testing program as
recommended /modified by the DNR.

STAT

1. Ongoing- Watershed Study and updated
Aguatic Plant Management Plan, are results
of the earlier recommendations.

2. Manage District and citizens attend local
and state meetings.

3. Management District prepared job
description and harvesting supervisor was
hired for the summer harvesting period.

4. Completed

5. Completed

6. Completed

7. Ongoing

8. Ongoing

9. Representatives do attend workshops and
meetings.

10. Ongoing
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APPENDIX A (cont.)

RECOMMENDATIONS FROM 1 TUDY

11. Have historical data organized and
displayed or made accessible in a
more user-friendly format than
currently exists.

12. Monitor existing publications,
public education materiais and other
informational media for ideas and
suggestions about plant management
techniques and progress elsewhere.

13. Be alert for new exotic nuisances
while maintaining vigilance over
known potential problems such as
Purple Loosestrife and zebra
mussels.

14. Update Aquatic plant Management
Plan , including update of plant
inventory and progress made using
other technigues to control EWM, i.e.,
Herbivore Weevil program.

15. Inspect all water craft entering
and leaving Lake Beulah. install signs
at faunch sites describing this
requirement.

Install a power wash station at the
upper level parking facility at the
boat launch.

16. Monitor all shore line
development, including new
construction and other activities that
could modify or impact the
shoreline.

17. Conduct a review of construction
and building permit requirements
that impact on the Lake and detenmine
how effective existing requirements
are and whether new or clarified
regulations might be warranted.

STATUS

11. The Earth Tech Report established a data
base.

12. This is being done in conjunction with
the LBPIA.

13. Ongoing.

14. This report is the result of this
recommendation.

15. Not known whether boat launch attendang
does inspections at this time. Signs have
been placed at launch sites. Washing station
has been considered but may not be practical
at this time.

16. Some efforts are in place to monitor this
activity.

17. There needs to be more discussion
between the Management District, the
LBPIA, the Town of East Troy and the
County regarding these matters. More
coordination is required.

22

s



N BB EEREEENENEENEREREEREREERRERERN

REFERENCE

Bach, Marcella M., Editor, Lake Beufah Yacht Club 1893-1993, Centennial
Publication, August, 1993.

Cario, Dr. George L, Letter from private Consultant, Member of the
Congressional Agent Orange Advisory Panel, August 31, 1993.
{attached to Memo from Dan Helsel, Department of Natural Resources,
RE: Draft 1994 EWM Control Pian, February 22,1994.)

Dionne, Kathi and Helsel, Dan, Lake Beulah Sensitive Area Assessment,:Final
Report, May 1994, Southeast District, Department of Natural Resources.

Dresen, Michael D. and Korth, Robert M., Life on the Edge...Owning Waterfront
Property, University of Wisconsin-Extension, March, 1994.

East Troy Town Board & Planning Commission and Camiros, Ltd. (Madison,
Wi.}, Land Use Plan Town of East Troy, adopted by the Town of East Troy, Board
of Supervisors, June 22, 1994.

Helsel, Daniel R., Gerber, D.T., and Engel, S., Comparing Low Dose Spring
Treatment of 2-4-D with Bottom Fabrics to Control Eurasian Water Milfoif,
Department of Natural Resources, 1995. (Unpublished paper, submitted for
publication.)

Kowalski, Wiliam L., County Conservationist, Lake Noquebay Rehabilitation
District. Aquatic Plant Management Plan for Harvesting, Marinette County, Land
Conservation Department, January 3, 1991.

Martino, Sam, Journal Sentinel Staff, "Zebra mussel warnings posted in Lake
Country," Milwaukee Journal Sentinel, September 29, 1999.

Martino, Sam , Journal Sentinef Staff, "Students to join fight against zebra
mussels," Milwaukee Journal Sentinel, October 1, 1999.

Martino, Sam , Journal Sentinel Staff, "Kids join battle against zebra mussels,”
Milwaukee Journal Sentinei, February 7, 2000.

Lake Views, A Publication of the Lake Beulah Protective and Improvement
Association, Volume 4, No. 1, January 1996, page 5.

23




Nichols, Stan, Wisconsin Department of Natural Resources, Letter RE: Analysis
of Macrophyte Data for Ambient Lakes, Dutch Hollow and Redstone Lakes,
February 4, 1994.

Proposed By-laws of the Lake Beulah Lake Management District, prepared by
Attorney Patrick J.Hudec, Hudec Law Offices, East Troy, Wi.

Shaw, Byron, Mechenich, Christine, and Klessig, Interpreting Lake Water Quality
Data: A Citizen’s Guide.

Southeastern Wisconsin Regional Planning Commission and Phantom Lakes
Management District, Aquatic Plant Management Plan for Phantom Lakes,
Waukesha County, Wisconsin, Memorandum Report Number 81, July, 1993.

Temte, Jo, Aquatic Plant Monitoring Procedures. Self Help Lake Volunteer
Training Manual, Draft July 5, 1994

Welsch, Jeff, Guide to Wisconsin Aquatic Plants, Wisconsin Department of
Natural Resources, PUBL-WR-173, 92 rev.

Protecting Lake Beulah's Water Quality: A Citizen's Handbook, produced by
Earth Tech, Madison, WI.

24




