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PREFACE 

? hc results presented in this rcport are intended to s e n e  as a starting point 
for the development of a management plan for Lake Beulah. hluch of the data 
includrd her<! can be updated to serve a5 a basis for future studies. Parts of this 
rcport nil1 rlt.ecI t u l ~ e  expanded, while additional information will be required in other 
areas to develop a comprehensicc lakc management plan. 

1:unding for thc project was providud by a grant from the Lake Protet-lion Grant 
Program, admitlistertd by the Ct-isconsin Department of Satural Resources. The Lake 
Bvulah hlanagrment District (formerly the Lake Beulah Sanitary District # 1 )  and the 
I.ake Rculah Protecti1.e and Improvement Association provided local funding for the 
projtm. 

During the past several y e u s  a variety of plans, programs and efforts have 
becln en~ployed to tlliminate or control the spread of undesirable exotic plants in 
Lake Beulah, partirl~l arly ~ ~ v r i o p h j ~ ~ l i u n t  Spit-utum, Eurasian \Vat er hlilfoil. This repurt  
was  prvparerl ~ i t h  T W O  major purposes jn ~nind. The fjrst is lo sumn~arizc the 
numerous efforts that have bcen uscd ovcr the years to maintain the lake and to 
identify which approaches or procedures have provided the brst results. 'The 
second purpose is to provjdc recommendations that caIl be used to maintain the 
hcalth and  beauty of our natural resource. Controlling the spread of various exoric 
invaders is just par7 of thr? solution,  how\,:^\ tr 7 hr 11eveI~)pnl~nt and rnainrcnani.ri of 
a heahhy, diverse population of natural plants IS an essential ingrehent of any plan 
that  is designcd to prutect and enhance the ecosystem of a lake. The 
rrcommcndations are broad in scope and require the cooperation and teamwork of a 
number of organizations as well as individuals. The newly created Lake Beulah 
?ianagcrnent District, the Lak~ Beulah Pro1 ective and Improvemen[ .Association, the 
Slare of Wisconsin's Llepartment of Natural Resources, the Town Board of East Troy, 
the citizens of East Troy, the riparian owners and anyone who uses the Lake ail have 
an imporrant role to play and should share a cornmon goal to protect the Lake so that 
it  can be kepf as a valuable natural rcsourcc to bc enjoyed hy f u t ~  i r ~  generations. 
This report was writ ten w.i~h the layman in mind. l'echmcaI materjals and data rvrre 
kept to a minimum. The sampling methods and resulting statistics derived froti ; hkj 
field information are included as background for the recorntnctndations presented. 
:I sample of tbach plant fol~nrl r l~~r ing  thc study period w a s  dry mountcd and placed in 
a protective plastic shtct protector. color copy of each sample is included in the 
appendix oP ths report. 
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A Q U A T I C  P L A N T  

M A N A G E M E N T  P L A N  

FOR 

L A K E  B E U L A H  

WALWOKTH COUNTY, WISCONSIN 
1996 

' t  ('\ . Y  " , [ is a valuable natural resource that serves 
2 2 4- r', - -L -r-LL 2- 

the recreational needs of the population 

of Southeastern Wisconsin and the rrlany visitors that come to the area each ).ear. 
I t  is located in the Xortheast comer of iyalworth County in the Town of East Troy. (see 

Xlap 1) . In earlier years it was known as Crooked Lakc 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 whte  pines, were linked with a fourth lake, 

known as hIil l  Lake. The name 31iH Lakc originated from the fact that the onIy ~nrll in 
tht: area was located on a small waterfall a t  the outler end of rhe lake. Dams werr 

constructed to  establish charnets and to maintain the water level in the ntwly created 

l a k ~  to permit the navigation of steam powered launches behveen all of its parts. 

Legislation was enacted in 1894 that defined the approprlatc water lel'el of the lake 
and prohibited tampering nith the dams. 

1 





As a result, Lake Beulah consists of five distinguishable basins or bowls. The 

Northcrn most basin continues to be kriown as Mill Lake, w h c h  is separated from the 

second basin and the remainder of the Iakt by Jesult Island. A narrow*, canal-like 

charnel on the Western end of the Island and a shorter, narrower c h a n n ~ l  on irs 
Eastern end crrtate rhe lsland and provide passagp betwqeen hiill Lake and the 

remaining basins. 'The next two basins appear to be one because they are connected 
b y  a passage that is wider a n d  Inure open than the others. '1-he t h r d  and fourth basins 

are conn~cted by another channel that passes through a marsh area lined with lily 

pads and other emergent vegetation. There are a number of subrrlerg~d tree stumps 

near each end of t h s  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 mother. less clearly defined c h a m ~ l .  

The lake consists of approsimately 831 acres of navigable water h i t  h an average 

depth of 1 7  feet. The deepest point in rhe lake is estimated to be 58 feet. Recause its 

~rregular shape includes many inlets and small bays, the lake has over 1 5  miles of 

shoreline. Lake Beulah is known for its clean, clear water that provides escellent 
recreatiol~al oppurrul~ries for the public. Fishng, boating, sailing, swimming, and 

water skimg, are popular summertime activities, whilc winter activities including, ice 

fishing, ictb skating, ice boating, cross country shjng and snowrnnhiling, help lo make 

the lake a popular place throughout the vear. 

Over time, various problems have surfaced to threaten thta health and 
curl[ irruetl usefulness of the lake. Larger numbers of people using the lake, growing 

residential construction and an increasing number of summer cottages [hat are being 

converted to year round lakefront homes, haw placed growing pressures an the 

ecological rvell being of the lake. Another factor that requires attention is the rhe role 

that aquatic plants play in the development and protection of the natural ecosystem 
of the lake. " A  herter understanding of aquatic plants and the role they play in a lake 

1 
ecosystem is essential to the future of our idand lakes.'' 

Even though there are lawc 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 [hat the lake is properlj. cared for in the future - a pian rhat is designed to 

protect the lake to maintain its aesthetic environment and the recreational 
I 
I - opportunities for which it is known. Careful planning, to determine actions to be 

C - taken now and in t h ~  near flitme, M ~ U  d~t~rmine how well thc lake survives and how 

I d  long it w l l  continue to meet the needs of the public. The Aquatic Plant >lanagernen[ 

t - -  

Plan that follows is intended to be one srep toward the development of a 

curnpre hqnsive lake management plan. 



Kvsr a1ir~111: dnri ;inr,thcbr et Fred's 'l'&9p. lucitt t:d ~ t t  tht- lojimcr t . 1 1 i l  (>I' I h r  I;t'w prc:n 1rl1lr.l 

;ic~crt~ss I o thtl l.ahtt. In aclrlition t o  i hosra loceal ifins. S C L - P T ~ ~  ( 'at~lps o n  the /aka.>, i i ~ ( - l ~ . i ( [  i nl: 
I a s  'I . i n  thr I < t # l ) ~ . r  C.ai~ip a r ~ d  .4lirfl ('hilstrr C ' a ~ l p ,  11al:h pr-o\-idrx 

r.c-ltrtlklr or1 Ihr Iahv i,~,hii>h also 11;1.; onl). liinitrrl boat ar.c.ess, (St>c. !:ig. I )  

i r l  t l ~ r ~  t > , ~ l - l ?  l9cJo-s. S n ~ a I l  fishing Fot-tne~' f1c Dockside 

hotit c . i r t ~  st 111 hv rvnted and Commercial Site 
l d c i r ~ c  !it!ci a[ I he Docksicle 

Ilcst auran t anrl at I:rckci's I'ap. 

I'hv public. 511 t1 at M ~lnlci-s Lrobr. 

prcl\'idec! nearIj ~ l l  of the public. H f l  
Camp Edwards 

ti(7ctJsi. t111t parkir;g i n  thr  arra Beber 

rvas not sufriritant to mtvt the 
Camp 

needs of t-he public. 

During 1993 and 1 !J94 thr 
CampAlice -,m \ Scm~nary 
Chester 

1'ott.n of East Tro+, in cooperation 

k t - t t t ~  t hr M I wonsin Ileparr l n ~ n t  
w u b l i c  Boat 

Launch 
of h a  rural Hesourrtls ant i  w i t h  thta Fred's Tap + 
sugpurt  of 11 ~scons~n ' s  Stewardstup \ublic Park 

C i r a r ~ ~  l ' rogram, p ~rc.11as1.d land In 

I hr Stilrnrr's G r m r ~  area . .! nerv 

p a r b ~ n g  at-(la rvas rrraled, and the 
F igu re  7 .  

ilsisr ing 1ai1nc.h sir(> t%,as corr lpl~tcly r ebu~ l t .  r h ~  1auult.h site l'r~aturcs ,I forv fr)ot pirr 

rvith concrete pacis along each sidc for 1aunchlr.g boats. The  right siclv of thr I;~urlc.h 

icas mr,iiifit>d to arcomodatr  t h r  en1 1.): and tb.Gr jrig 01' r hc  Distric.1 ' s  nrrtl hark-est ~ n g  

r q u i  pnl tkni  I'hv lot\,er par kin;: \ \ -as ~ t l l a r g t d  ancl r t~surf i ic r~d.  1'0 r ~ ! t ~ o t  I ! ~ t ?  

~ . t k q i ~ i r e r l ~ ~ n  t \ of tlw . A r n ~ r i c - a ~ ~ s  Dtsah~lit ic~s ,\c. t, parking spa res  adlaven t I o t h p  launch 

si lri ar.d a rilnlp on to  Ihra pier are provided. Yortal->le roilrtt fatulitirs arr> al s r ~  a! i ~ l l a l ~ l e .  

l ' h ~  parking l o t  on rhc  ~1p17t'r Itj~:el, dtlsigned and I;indsc.aprd t o  hlrnd 111 i v i r  h I l ~ c  

su r r r~unr l~ng  artl;l, pro\ iclrs ~ l , i r k  ing spact3s for  251 rnr- t railc-rr. 



The launch site and the parking lot are  maintained by rhe Tott-n of East Troy. It 

prokldes attendants to control the parking lot and to collect the fees. The town public 

works staff maintains the buildings arid grounds and thr police departnler~t enforces 

the rules and regulations on the lake.  Fees to use the  facility are established to be 

comparable to those at state parks and rjthrr similar facilities locat-ed throughour 

tt'isconsin. The parking area was budt to specificat ions and guidelines provided by the 

Dcpartment of Natural Resources to provide appropriate public access to the lakc and 

to  mcet the requirements of the ,\merican Disabilities Act. 

11 small public park, in the M'ilmers Grove area, has heen established for public 

ust!. I t  prowdes a walking pach to the lake with only limited access for sinall car top 

rvarrr crat t such as canocs or rubber rafts. I t  serves as  an observation point to ciew 

Ilalurp and i \ i ld l i fe Pound in this part of thtl lakc. 

P,4ST AQUATIC PLANT MANAGEMENT ACTIVITIES 

l 'hr L alur  of I ake Heulah as  an asset to the rommunity was recognized cart)., as 

evidrnr t~d  by the  creation of the Lake Beulah Protective and Improvement .lssociatir~n 

in 189.1. The .Association's early role was to help maintain thc quality ol the lake and 

lo regulate acti~ities rclated lo thc dams that con~rnltcd the i%ater lcvcl of the lake. 

In the early 1960's the Improvement ':\ssoriarion and several riparian arvners 

determined that certain areas of the lake were so had1~- ~nf'ested 11-i th aquatic plants 

that thcy iwre no longer usable for recreational ac t i~ i ty .  ;in outside r<ater treatment 

firm was cantrartrd to spra>- those areas with a herbicjrfe to e l i n l i n a t ~  the planrs. 

In 1968, the Town Board of East Troy established Sanitary1 District Numbcr 1 to 

monitor the lake to prei*t.nt any degradation of its r-jualiry. That r rsponstb~l j ty  

includcd ~hcl managtment of thc plant growth in the lake tn insure that the "rvtteds" 

did not interfere with the public use of the lake for sr\,jmrning, fishing and boating. 

Controlling plant growth at this time was primarily to maintain the lake for its 

rccrtational valuc and preserve the habitats of various specitts of rvildlife found in the 

area. An independent contractor was hired to hanvest and remove a specified number 

of arrcs of plants from the lake each spason. The Lake Beulah Protective and 

Improvem~nt .-\ssc~riatlon and Sanitary District began to share the mutual goal, of 

monitoring and c a m g  for thc proper use and development of !he lake. 



In 1970 the Sanitary District purchased equipment and assumed the 

responsibility for the annual hawesting of &weds in Lake Beulah. The prevajling 

philosophy at that time, was thar there was a direcr relarionshp behceen the volume 

of rvetlds and materials removed from the lake. and the quality of the water in Lhe 

Take, i.e., the more weeds removed the higher the qualiry of water. Consequ~ntly,  

weeds rverp h a n ~ s t e d  from all areas of the lake, and during the first several years of 
op~ration, over 300 machine loads ur 300 tons of plants were removed from the lake, 

mually. 
In the early 1 9 8 0 ' ~ ~  the District's phdosophy changed regarding the volume and 

locations of the harvesting. It was learned that a health)?, diverse stand of native 
plmt growth u7as needed ro maintain the Iake's high qualirl; of water and the excellent 

habitat for the variety of fish it 

.,,, J o ': supports. The Districx changed 
, to a practice of more selerriv~ . . 

J.6 - /' J6--?&pT' , & . . 1. 
. , - . , P '  - , ; q*' .. - 

.(-... - cutting i.e., cutting only where 
, ,- .; ; 

4. the weeds were a nuisance or a 

hindrance to navigation. ,As a 
. ; result the amount of plant 

.Mudef s Cove j materials removed from the lake 
was reduced by more than SO%, 

. , 
of the amounts removed in the 

earlier days. 

During the summer of 

I 1990, the first s ipficant  

I ' %, infestation of Eurasian h'ater 
\ 

1 ,  '".? ". 
+,-Dunn Farm 
'7  Bottom 

Milfoil (ITrh'bl) was dececwd. 

(Brown's Say, SPP Figure 2 )  

Eurasian Water bhlfoil is a 

submersed aquatic plant that 

F~gure 2 has an inexplicable abilty to 
regenerate itself. I[ allowed to Rrow without int~n'cncion i t  will inhibit the groruth of 

native plants that are essential to the lake ecostructure. I.arge stands of t h s  ~ x n t i c  

plant can develop that will greatly inhibit the use of the lake for srvimnling and boating 

activities. The control or eliniinarion of tl.t'h.1 became a major objective of the 
Improvement Association and the Sanitary District. The District at tempred to stress 

the plant ~hrough the use of an aggressiv~ harvesting plan. The w e ~ d s  were hanlcstcd 
each week and were cur as close to the bottom as possible for the next tsvo summers. 
Cnforturld[cIy, the results rvclre more negative than positive. 



By the end of 1991, EM31 began to appear in other areas of the lake, as well. 

liost of the newly infested areas were those that had been exposed to dredging or 

some rrther major bottom disturbance during the previous 2 - G years. The disturbance 

of existing native plant growth in those areas provided open spaces for the milfoil to 

take hold and flourish. 

During the ~ l n t  er of 1992-93 the Sanitary District, the Lake Beulah Prot~ct ive  

and Improvement Association, and the Department of Natural Resources farmed a 

cornmitree to deireiop a plan to eliminate the mhf from the L.ake, or at least to conrrol 

i t  ro keep i t  from spreading into other parts of the Lake. Their combined efforts 

developed an EM,'M Demonstration Control Project to be irnplemented iri the summer of 
1993. 't'he project consisted of three components or phases. 

In the first phase, the chemical 2,4-D was applied by professional, licensed 

applicators from ht arine Rlo-chemists Inc. to trvo carefully selected areas. The 

chemical 2,4-D was chosvn because it is a simple organjc acid that has a structure that 

IS not suggestive of anlo carcinogenic activiry. "......the use of 2,4-11 in lakes and rivers 

.,., is quite coml-rlon for the concroi of Eurasian 14-ater 31ilfoil and ....( i t j  is among thy safest 

herbicides h o u n  and is suited to use in aquatic situations because i t  IS highly water 

... 
soluble and quickly undergoes phoyolysis- that is, i t  is broken down (primariiy to 

carbon dioxide and water) by the sun's rays. Research indicates that i t  does not 

accumulate In living nssue, either human or in fish." 2 The control arcas were small 
- - 

tmclos~d coves (Frirz's Ray and MueUrrls Covr-See Figure 2 )  [hat could be isolated from 

t h e  rest of the lake by barriers constructed of heavy plastic, wooden posts, and sand 
A bags. h'ater inside and ourside of the barrier was closely monitored by the DNH 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 

- barrier/cover to a separate, heavily infested area of about 8/10 of an acre in size 

( D m ' s  Farm). Concrete blocks and reinforcing bars were placed on the plastic to hold 

it in place. El l  M in a fourth area w-as extensively harvested by the Sanitary District as  - 
the third part of the plan. In addition to the physical actiklty on the lalie, renewed 

efforts were made t o  increase public knowledge about the EKhI problem and 
- enmurage lakeside horneow~ers to be on the look out for the plant and its fragmenls. 
- Ymlphlets were distributed, signs were placed a t  launch sites and a public inforrnatjon 

- meeting was held. Homeowners were encouraged to hand harvest where possible. 

LlNR personnel and volunteer SCUBA divers manually removed plants found in other 

parts of the lake. 



The results of this program were nkwd. Over 90% of the Rlilfoil was eliminated 
in the chemically treated areas nith no observed adrnerse affects on thc natr~aI  plants 

or wildlife in the area. The bottom barrier trial p r o v ~ d  to be very labor intensive as i t  

took most of thc swnmer to fully implement. The results were marginal, because there 

was as much damage done to thc native plants as there was ro the EM'h1. The results of 

the final part of the program are more difficult to evaluare, because no records were 
kept uf how much EWbi was removed by individual homeowners, how nluch was 

removed from boats before entering the Iake, or what other measures rvwe taken by 

inditiduals. Overall results of the study continue to be e17aluated today. 

Throughout the sunmer of 1993 additional information about EWhI was 
pro~idcd to riparian owners to make them aware of the DVJf problem and to inform 

them of efforts underway to curb its growth. In addition, homeowners were asked tn 

do their part in the effort to minimize the impact of this intruder. A workshop was 

h d d  to demonstrate how the plant can be ident i f i~d and how it should br removed 

from the Lake. 

During the summer of 1993 an extensive s u n 1 q  was undertaken b y  the DNR 

and the Sanitaq7 District to deternunc i f  there were any new areas infested with 

Eurasian Water biilfoil. Based on that study, the DNR produced a report ~ntitled, Inrke 

Beulah Sensitive Area Assessment, in which they identified and describ~d eight areas 

of the Lake that should he rnnsidered as Sensit iv~ Arcas. See Map 2 .  

"Each of these areas possess characteristics which are benefirial to  the lake as a 
whole. Their protecrjon will help presene the quality of water in Lake Beulah .... 
thesc areas support a diverse community of native aquatic plants with limced 
areas of Eurasian water rnilfoil." , . Thy areas were detemned by a team of 
scrcnrists from the Wisconsin Department af haturd Resources.. ."3 

The "sensitive areas" are valuable to the lake for \he following reasons, accordmg to 
the Report: 

(I) 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 r l ~ a r  

(5)  they help protect against shoreline erosion. 



k Sensitive Area 2 

Sensitive Area 7 

Sensitive Area 6 

3ensitive Areas 
LAKE BEULAH 



'Thc eight sensitive areas arc described inmore detait in the SensiriviQ*Reprt, 

~ h l c h  also includes site desrriptions, resource assets of cach arca, and management 

r~commendatlons for each area. Generally, these areas are to be undisturbed and left 

in their natural state. Chemical trearment or mechanical han7esting; of  an)' h d  is 

generally not permitzed in these designated areas. (except for nalgation purposes) 

Further obsewations of t h ~  botron~ barrier area from the 1993 trial showed 
reinfestation of Eurasian IVater Milfoil with onIy a marginal rcturn of native plants to 

the area, even though at tempts were made to transplant native plants to the area 
after the barrier was removed. Durtng the winter of 1993-1994 a decision was made to 

introduce a second chemical application to the firsr infested area found in 1990. 'The 
appliration was made early in Ma): uf l99-I. 

During the Spring of 1994, 2,4-D was appIied for the first time to  the 3/4ths of 

an acre area designated as Brown's Ray, (Figure 2 )  following the plan established 

earlier. A major rirffercnce between rhs application and the earher ones, was that this 

area was not easily isolated from the rest of the Lake, so it w-as not poss ih l~  to 

construcl a harrier sirmlar to those used earlier. The application resulted in a 75% 

reduction of hMhi in the area with no significant impacr on flsh or ~vildllfe. Sorne of 

the Nymphueu s p p  and Nuphar spp.  Nhite and yellow water lily pads} in the 

~rnrnediate area displayed a slight curling of their outer edges. The affect was not 

permanent, as the pads re turned their normal appearance w i t h i  a few weeks. 

The summer of 1994 served a s  an observation period to determine the 

effertiv~ness nf the various approaches introduced to control the gro~: th  of the EWR,!. 

Nn further treatment was used d u r i ~ g  this period, whle  the D S R  and the Sanitaq 

District monitured the infested areas to determin~ r h ~  progress of existing programs. 

However, hand pulling was encouraged whenever t h h l  was sighted. Later in the year, 

the cornnlittee developed a program to address the problems and concerns expressed 

b y  property owners. That program called for the application of ?,-I-D to five areas. 

One of the areas was treated in 1993 with a success rate of 75%. (iclueller's Cove). 

.4so in 1993, a bottom barrier was tried in a second area, one which had become 

heavily reinfested with EU'M (Dunn Farm.) The other three areas -the Dockside, the 

Bebrr Camp and Camp Ldwar'ds -were new infestations that had cieveloped during the 

prpvious fSYO )rears. 

In rhe spring of 199.5 concerns were esprcsscd by some r i p a i i u  uwilers who 

Livecl near one of the areas proposed for chen~icd Dearmenr. They felt that rhe use of 

chemicals of any kind would be harmful to the lake. Follnivine; much discussior~ the 

D u r n  Farm area was not treated at this time. Thp remaining three areas were treated, 

uslng t e c h q u e s  developed during earlier applications of 2 ,-I-D . Ovcrall results 

indicated that approximately 75% of the EWnl was destroyed. 



MECHANICAL H A R V E S T I N G  PROCEDURES 

The Lake Beulah Sanitary District has been involved with mechanical plant 

harvesting since 1968. The district owns and operates four basic pieces of harvesting 

equipment. I t  has a ?lode1 620 Harvester, a matching Transporter, an Elevator, and a 

f i v ~  >,ard dump truck. Harvesting techniques change with the growh pattern of the 

plants and the needs of the riparian owners. One of the original goals of the 

harvesting program was to remove a s  much nutrient plant material from the lake as 
possible. The District believed that this was the best way slow the eutropkrcation 

procc-ss of the take. .\ctually, preserving a diverse population of native aquatjc plants 

helps prevclnt the encroachment of undesireable foreign plants, such as Eurasian 

Water hiilfoil and p i ~ p l e  loos~strifc and provides better fish and wildlf i~ habitat. 

ConsequentI?, , rhe 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 kx-eekin June. Two or three days are spent servicing the equipment to prepare 

it for the upcoming season. .4Iter the equipment has been serviced the harvester and 
transportpr are put into the water at the public launch site and are moved to the shore 

a t  the Diklne M'ord Seminar)'. 'The elevator is installed at the Seminary whch  serves a s  

the District's base oP operation for the summcr. In 1990 the District acquired 

lakefront property at the S .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 w h c h  is preferred 

because it is more centrally located. 

- - 

Plant harvesting operations are performed by two full time, seasonal - 
employees, srlpercised by one of the District Board Members (an unpaid volunteer). 

-. 
'I'he ~ceek after the equipment is put into the water is used to train new operators and 

review the harvesting plans for the summer. The operators receiire training on the use 
and operation of the cquipmcnt, safety, and all matters concerning specific harvesting 

techniques required at different locations around the lake. Harvesting takes place 
- eight hours each da) ,  ?ionday rhrough Frjday, for approximately ten rzreeks. N o  

A harvesting is done on weekends or holidays. Hanoesting arcas for the entire lake are 

- shown on Maps 3 and 4. Maps 3a, 3b, and 4a provide more details jn some of the 

sensitive areas. 
d 
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y I Harvesting Path ( I -. ?%,< . -I 

Sensitive Area M, 
located on a southern 
shore of the lake is also 

referred to as Muder's 
Cove. The diverse native 
plant growth found there 
serves as an effective 

nutrfent and sediment 
trap that reduces the 
amount of nutrients in the 
water and helps maintah 
the clarity of the water 
while preventing wide 
spread growth of exotic 

plants. The area contains 
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, 
bluem and large mouth bass. The vegetation in thls area also helps protect the 

shoreline from erosion. Wildlife, including ducks, great blue heron, muskrats, 
raccoons and opossum can be found here thmughout the year. This cove was one of 
the test areas used to determine the effectiveness of 2,4-D iu 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 bani- 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 sr&ht curling of the leaves of some of 
the natural plants. Fish and other d u e  were not adversely affected by the chemical. 

Sensitive Area #5, or Browni 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. Qnce 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 b run along the west side of the Muder'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 treatment is not to be used at either of these, sites 
unless the growth of EWM is cansidered to be growhg at a threatening rate. lkedghg 
or fiIling (addition of 8and or pea gravel) are not permitted. 



The detailed harvestmg 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 
n a h d  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 dmps 
off very quickly along this entire shorehe. 

Sensitive Area #2 is a very small area on the other side of the channel. The 
hamester 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 p d t t e d .  

iquipm-ent 
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Map 4a shows the harvesting paths that are followed the end of the Long Lake 
and Sensitive Area #7. There is a large, tbick weed bed here that includes a variety of 
native plants which have effectively restrained the growth of exotic plans includhg 
EWM. "Fish Channels" are cut tbrough the weed bed that are about 10 feet wide and 20 
feet apart. This technique has been used in other lalces to improve the fish habitat 
characteristics of the arm. 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 "isIandsv are harvested very "lightly. 

Sensitive Area #8 is next to the public boat launch. The harvesting path 
=dudes the entire smsitive area. However, sped4 attention should be given to this 
area, because it is adjacent to the public launch. Exotic plants hcluding EWM and 
small creatures me [he zebra mussels are often transported Prom lake to Iake when 
plant Ragmats and mussels attach themselves to a boat in one lake and are carried 
to the lake. Each boat owners should carefully inspect hisher boat, memaUy and 
i n t e d y ,  (includjqg the bilge area), when they leave a lake, to make sure that they are 
not transmitting weed fragments or small creams to the next lake they visit. Boats 
should be washed down after they are removed from the lake and allawed 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. 



Figure. Number 3 
Sensittve Area # 6 



Figur~ 3 is an aerial view of Sensitive Area #G. This sensitive area includes rhe 

channel and large areas of nlarsh/srs-amp on each side and on each end of the channel. 

The chamei connects two major parts of the Iake. It is a SLO\V/NO M'.- zone 

through out its entire length. Boat traffic through the c h m e l  is sufficient to control 

t he  aquatic plants found there. The channel itseIf is only 3 to 5 feet deep and is not 

an appropriate area for harvesting. The harvesting that is dune 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 mid& portion of 
the photo. Although not shown there are a number of submerged trec stumps on the 

right slde 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 Ieft to right in the picrurtrl. Care 

must be exerased to avoid the stumps as one travels through the area. 

Sensitive .Area #6 js the largest of the eight sensitive areas in the lake. It, like 
the other sensitive areas, supports a large diverse population of natlve aquatic plants; 

inclucilng: Decodon vertiailla~us (swamp loosestrife), I-ypha spp. (Cat tail), Kyrnphueu 

spp. (wh te  water lily) and kuphur spp. (yellow water lil>?). The comnlon submergent 

plants include. Putumogeton pectinatus (sago pond--eed), (Charu spp.) muskgrass, 

Elodrlr  anad ad ens is (Amerjcan elodea), and Yotamogrton natuns (Floating leaf 

ponctweed). 

.In excellent fish spauming habitat, a high qualiq wildlife feeding area, a hlgh 

qualiry habitat for a variety of birds, and a hlgh quality nesting habitat area, are all 

descriptive terms that fit the area. 'I'he aquatic plants also serve as a nurrient and 

sediment trap, which promotes water clarity by limiting the amount of nutrients 

released inta the lake. The healthy,, diverse stand of native plants keeps exotic plants 

from having a place to start. - - 

T h s  unique area needs to be protected, (as do the other sensitive areas) from all 
- types of exotic invasion, such as Eurasian M ater Milfoil, Purple Loosestnfe, zebra 

mussells and some that we don't eicen know about. .All users ui' the lake. whether 

they are local or horn out of the area, should be made aware of the rrnportance of the 

need to protect this (and the seven other areas ) area of the lake. This area's physlcal 

location, on a marn channel connecting two major basins of the lake, make Sensitive - 
.Area +6 more susctaprible to abuse. The SL0M'fiK.l \ItTAKE zone should followed by all 

+ 

-. 
lakc users and should be strictly enforced by the lake patrol. 



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 lo& for and avoid spawning beds. At a 
later date, after the spaliming period is oi.er the). return to those areas to complete the 

har\vstjng. :Is noted above, harvesting procedures have changed from ~hosc of earlier 

?ears. Nu harvesting is done any closer than one foot from rhe bottom of the lake or 

in l%.attbr 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 
nat i \  r plants to avoid the creation of bare spots for nVhI  and other exotics plants to 

get a start.  Protecting the native plants helps them to regenerate and i~laintain their 

dominance rvhich in turn limits the spreading of unwanted plants. 

Clperatnrs are instructed to observe the number of fish picked up hy thy 

llarirester, and how to safely return large fish and rurtlcs to the lake. \2'hen large 

ntmbtrs (I€  fish arc encountered, harvesting is temporarily stopped in that area unti l  

the fish have moved on. The operators begin harvesting parallel to the shoreline and 

in front of pit*rs. After the areas in front of the piers have been cut, the uperators 

then cut bet\\-een the piers, but usually not btfore June 15. ['he District has becn 

experimenting rzith fish habitat management in the large plant bcd at the south end ot 

I.ong Lake. l ' l ~ e  hanesters cut fish cha~lrlcls through the weed bed that arc about ten 
feet \ride and twenty feet apar t ,  ro pruvjde a home for the fish population. (Map 4 

and 4a). This practjce has pro\ en to be succvssful in other lakes with heavy plant 

growth and it is hnpcd that it  rill beneficial in Lake Beulah, as well. 

The ollerators arc trained to recognize EtZ.?bl and to document any significant 

stands they encounter during their harvesting activities. A s  infcsted areas are 

harvested, thc operators make an extra effort to pick up floating plant fragments to 

prcvcnt further spreading of the EM'hI. As a further precaution, the machines are 

cleaned thoroughly after being esposed to large amounts of Milfoil. 

After harvesting is completed in the southern basin, the operators move on lo 

othcr parts of the lake and follow the same cutting procedures. The first complete 

cutting of the lake is usually donc by July 4th. .After the first cycle is completed, the 

operators return to the southern basin and begin ~ h c  proress over again. -4s indicated 

earlier, mechanical harvesting t~chniques have changed 1\11 h respert to the depth and 

amount of cutting, especially in the more heavily infesled areas. Han-est ing has been 

modified in order 10 preservc and promote the growth of natj\-e plants. Very limited 

hamesting takes place in the Sensitive Areas, as  shoun in Maps 3a, 3h and 4a . 
















































































































