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The Heaver Dam Lake Management District has established both general and specific APM goals for the 

lake. The specific goals are dividcd into 2 categories, goals for an annual maintenance prograln and goals 

Tor a long-term improvcment program. 

Thc Beaver Dan1 Lake APM Plan outlines ~nanagemcnt scenarios lo attain and sustain the lake's beneficial 

uses. The APM is dividcd into 2 seclions: 

Annual Maintenance Program 

Long-Term Improvement Program 

Thc annual maintenance program uses herbicide treatment to maintain navigation channels and clear 

vegetation from boat landings, swimming areas, atid around the fishing picr. Thc annual maintenance 

program is a nuisa~ice relicf program and is not expccted to result in long-term changes. 

The long-term i~nprove~nent prograln is expected to result in long-tenn changes. The program is comprised 

of: 

AlS Managemenl 

Pondweed and Water Lily Harvesting 

Water Lily Management 

The treatment of AIS within Beaver Darn Lake is co~nplex and requires a co~nplex prograln. Five types of 

treatment were identified for this program. Treatment types include ( I )  early spring treatment with 2,4-D 

using thc maximum allowable dose and a split treatrncnt to maximize contact time (2) early spring 

treatment using a combination of low rates of 2 herbicides, each individually effective in the treatment of 

EWM at higher application rates (3) spring treatment with the maximum allowable dose of 2,4-D (4) late 

season treatment with 2,4-D using the maximum allowable dose and a split treatment to maximize contact 

time and (5) treatment with lime slurry. Native vegetation is not expected to be harmed by the AIS 

treatment. The treatment prograln will, at a minimum, prevent increased coverage and density of AIS i n  

the lake, and at a maximum, greatly reduce current levels of coverage and density. 

A long-term improvement program was identified to treat problemalic areas of pondweed and water lily 

growth. Harvesting will occur in selected portions of these problemalic areas during late June through 

September I. The harvesting pattern used in selected arcas will be "spokes oo a wheel" pattern. Removal 

of nutrielits translocated by plants from sediments during plan1 growth is expected to result in  a long-term 

iii 



~educrion of sediment fertility due to harvesting effects. Regrowth of pondwecd and water lilies in 

harvested areas is cxpccted to be less prolific because of harvesting effects. 

A herbicide treatment program has been chosen to atlain long-term iniprove~nent in  selected areas of 

problematic water lily growth. A portion of the selecled areas will be treated annually with a glyphosatc 

based herbicide during the late summer. 

An annual monitoring program will determinc the results of APM Plan implementation. The program is a 

duplication of the 2005 monitoring program. Monitoring results will be evaluated and :I report issued 

annually. 
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1 .O Introduction 

Beaver Dam Lakc in Barron County, Wisconsin is valued by lakeshore property owners, area residents, 

Banon County, and the Wisconsin Department of Natural Resources (WDNK) l i~ r  its fisheries (northern 

pike, walleye, largemouth bass, s~nallmouth bass, and panfish) and for recreational use. The lake has a 

surCace area of 1,169 acres, a maximum depth of 106 feet, and a mean depth of 32 feet (See Figure I). 

Beaver Dam Lake is thc deepest lake in Rarron County and the sixth deepest lake in Wisconsin. Beaver 

Dam Lakc is d~vided by IIighway 63 into Beaver Dam Lakc (West) and Beaver Dam Lake (East). The 

West lake notes a surface area of 848 acres and the East lake notes a surface area of 321 acres. The lakc 

has five boat landings, fivc swimming beaches, and one fishing pier. 

Eurasian water~nilfoil (EWM) was introduced into thc lake during the 1990's. EWM is a nuisance non- 

native species that typically replaces native vegetation. It has a canopy style growth pattern that causes 

heavy growth near the surface, making it  more visible and a greater nuisance for boaters and fishermen. 

EWM has spread throughout the lake's littoral region and caused problematic macrophyte conditions in  

many arcas of the lake. Because of concern for Beaver Dam Lake, the Bcaver Dam Lake Management 

District co~npleted a niacrophytc survey in 1999 and a Macrophy~c Ma~iagemcnt Plan during 2000. 

The 2000 Reaver Dam Lake Aquatic Plant Management Plan (APMP) identified effective macrophyte 

management activities and reco~~i~nended a phased approach to accomplish the District goals for plant 

management. 

Phase I-Primary Plan-annual herbicidc treatment ofswimming beaches, boat landings, the fishing 

piel-, and boat passageways. 

Phase 2Sccondary Plan-herbicide treatment of Eurasian watern~ilfoil growth areas not included in 

Phase I 

Phase 3-Tertiary Plan-herbicide treatment of Eurasian watcrmilfoil growth areas not included in the 

primary and secondary plans. 

The District implc~iiented the 3 phases of the lake's Macropliyte Management Plan during 2000 through 

2005. From 129 to 200 acres were treatcd annually with hcrbicide. The herbicide Reward was used Lo 

annually treat swimming bcachcs, boat landings, the area around thc fishing pier, and boa1 passageways. 

Thc herbicidc 2,4-D was used to treat Eurasian walermilfoil growth areas. 
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2.0 Overview of Macrophvte Growth in Lakes 

The basis of the followi~ig text on macrophyte growth in lakes is Minnesota Deportment of Natural 

Kcsources (MDNK) A Gi~ide lo Aqualic Plrrnls Idor~tification and ~~nr~rrg~lnerlt (I 994). 

2.1 Location of Aquatic Plant Growth Within Lakes and 
Impoundments 

Within a lake, pond, or impoundment, aquatic plants grow in thc area known as the littoral zone-the 

shallow transition zone between dry land and the open watcr area of the lake. The littoral zone extends 

from the shore to a depth of about 15 feet, depending on watcr clarity. The littoral zonc is highly 

productive. The shallow water, abundant light, and nutrient-rich sediment provide ideal conditions for 

plant growth. Aquat~c plants, in turn, provide food and habitat for many animals such as fish, fi.ogs, birds, 

muskrats, turtles, iusects, and snails. Protecting the littoral zone is important for the health of a lake's fish 

and other animal populations. 

The width of the littoral zone often varies within a lakc and among lakes. In places where the slope of the 

lake bottom is steep, the littoral area niay be narrow, extending several feet from the shoreline. I n  contrast, 

if the lake is shallow and the bottom slopes gradually, the littoral area may extend hundreds of feet into the 

lake or may even cover it  entirely. Impoundments frequently note extensive littoral areas in the upper 

portion due to sedirnentatio~i and shallow depths. In contrast, the lower portions of impoundments may 

have little littoral area. 

Cloudy or stained water, which limits light penetration, may restrict plant growlh. In lakes where water 

clarity is low all summer, aquatic plants will not grow throughout the littoral zone, bul will be I-estricted to 

the shallow areas near shore. 

Other physical factors also influence the distribution ofplants within a lake or pond. For example, aquatic 

plants generally thrive in shallow, calm water pi.otected from heavy wind, wave, or ice action. However, if 

the littoral area is exposed to the frequent pounding of waves, plants may be scarce. In a windy location, 

the bottom may be sand, gravel, or large boulders-none of which provides a good place for plants to take 

root. In areas where a stream or river enters a lake, plant growth can be variable. Nut~ients carried by the 

stream may enrich the scdimcnts and promote plant growth; or, suspended sediinents may cloud the water 

iind inhibit growth. 



2.1.1 Categories of Aquatic Plants 

Aquatic plants are grouped into four major categories: 

Algae have no true roots, stems, or leaves ancl range in size from tiny, one-celled organisms to large, 

multi-celled plant-like organisms, such as Chara. Plankton algae, which consist of rice-floating 

microscopic plants, grow throughout both the littoral zone and the well-lit surface waters of an entire 

lake. Other forms of algae, including Clzoru and some stringy fila~nentous types (such as Cludophorn), 

are common only in the littoral area. 

Submersed plants have stems and leaves that grow entirely underwater, although some may also have 

floating leaves. Flowers and sceds on short stems that extend above the water may also bc present. 

Submerged plants grow from near shore to the deepest part of the littoral zone and display a w~de 

range of plant shapes. Ilepending 011 the species, thcy may form a low-growing "meadow" near the 

lake bottom, grow wilh lots of open space between plant stems, or form dense stands or surface mats. 

Floating-leaf plants are often rooted in the lake bottom, but their leaves and flowers float on the water 

surface. Water lilies are a well-known example. Floating leaf plants typically grow in protected areas 

where there is little wave action. 

Emergent plants are rooted in the lake bottom, but their leaves and stems extend out of the water. 

Cattails, bulrushes, and other emergent plants typically grow ill  wetlands and along the shore, where 

the water is less than 4 feet deep. 

2.1.2 Value of Aquatic Plants 

Aquatic plants are a natural part of most lake colnmunities and provide many benefits to fish, wildlife, and 

people. In lakes, life depends-directly or indirectly-on water plants. They are the primary producers in 

the aquatic food chain, converting the basic chemical nutrients in thc water and soil into plant matter, which 

bcco~nes food for all oilier aquatic life. Aquatic plants serve many important fi~nctions, including: 

IJrovinefish food-More food for fish is produced in areas of aquatic vegetation than in areas where 

there are no plants. Insect larvae, snails, and freshwater shrimp thrive in plant beds. Sunfish eat 

aquatic plants besides aquatic insects and crustaceans. 

Offerfish shelter-Plants provide shelter for young fish. Because bass, sunfish, and yellow perch 

usually nest in areas where vegelation is growing, certain areas of lakes are protected and posted by the 



DNR as fish spawning areas during spring a t ~ d  early summer. Northern pike use aquatic plants, too, by 

spawning i n  marshy and floodeii areas in  early spring. 

lnlyrove water qnnlity-Certain water planis, such as rushes, can actually absorb and break down 

polluting chemicals. 

l'rotect shorelirzes and Iake bottoms-Aquat~c plants, especially rushes and cattails, dampen the force 

of waves and help prevent shoreline erosion. Submerged aquatic plants also weaken wave action and 

help stabilize bottom sediment, 

Provide food arid shelter for waterfowl-Many subrncrged plants produce seeds and tubers (roots), 

which are eaten by waterfowl. Bulrushes, sago pondweed, and wild rice are especially important duck 

foods. Submerged plants also providc habitat to many insect species and other invertebrates that are, 

in turn, important foods for brooding hens and migrating waterfowl. 

Irnprove aesthetics-The visual appeal of a lakeshore often includes aquatic plants, which are a 

natural, critical part of a lake community. Plants such as water lilies, arrowhead, and pickerelweed 

have flowers or. leaves that many people enjoy. 

Provide ecorioniic value-As a natural component of lakes, aquatic plants support the econonlic value 

of all lake activities. Wisconsin has a huge tourism industry centered on lakes and the recreation they 

support. Residents and tourists spend large sums of money each year to hunt, fish, camp, and watch 

wildlife on and around the state's lakes. 



3.0 Compilation and Assessment of Existing 
Information 

- 

3.1 Water Quality 

Water quality studies of Beaver Dam Lake have includcd dala collcction by the Wisconsin Department of 

Natural Rcsources (WDNR), water qirality studies by the Beaver Dam Lake Management District, and 

sample collection by a volunteer as a part of the WDNR Self-Help Lake Monitoring Program. 

WDNR data collection occurred during 1975 lhrough 1979 and during 1981 through 1987 at several 

stations. However, in  many years only one sample was taken from a lake station and often only during the 

Fall, Winter, or Spring. 

During 1992, the Beaver Dam Lake Management District, with assistance from Shtrrt Elliot Hendlicksori 

Inc., completed a lake monitoring program during the lake's growing season (i.e., May through August). 

Sarliplcs were collected bom seven sample locations. The study resulted in the t'ollowir~g conclusions 

(Short Elliot Hendrickson Inc. 1995): 

Temperature profiles of Heaver Dam Lake indicated strong verlical stratification in all of the bays 

except Cemetery Bay. Thc lack of stratification in Cemetery Ray was due to its shallow dcptli. 

Approximately 13 percent of the volume of the hypolirnnion (water column portion below the 

thermocline) was depleted of dissolved oxygen in Bcaver Darn Lake (Wesl), excluding Kabbit Island 

Bay and Library Ray. 

Approximately 86 percent of thc volume of the hypolimnion was depleted of dissolved oxygen in 

Rabbit Island Bay of Beaver Dam Lake (West) during June, July, and August of 1992. 

The entire volume of the hypolimnion was deplcted of dissolvcd oxygen in Norwegian Bay of Beaver 

Dam Lakc (Easl) during June, July, and August of 1992. 

Beaver Dam Lake (West), excluding Rabbit Island Bay and Library Ray, noted a trophic state of 

oligotrophic (low nutrients, crystal clear). 



Rabbit Island Bay of Bcavet* Dam Lake (West) noted a trophic state of mesotrophic (moderak 
nutrienls) 

Library Bay of Beavcr Dam Lake (West) noted minor aesthetic impacts due to algae, but extensive 

emergent and submergcnt macrophyte growths. 

Norwegian Bay of Beaver Dam Lake (East) was considered to be in a highly productive trophic state 

with a range of recreational suitability impacts of minor to swimming impaired. 

Cemetery Bay of Beaver Dam Lake (East) was cclnsidered to be in a highly procluctivc trophic state 

with recreational suitability of swimming being impaired or eliminated. 

A downward trcnd in total phosphorus concentrations in  Beaver Darn Lake (Easl) was confirmed. The 

[wason for the trend is believed to be the diversion of the City of Cumberlancl's wastewater treatment 

plant discharge to Cemetery Bay. The discharge was discontinued in 1981. 

The lake modeling of Library Bay of Beaver Dam Lake (West) indicatcd that urban runoff sources 

contribute 86 percent of its annual total phosphorus loading. 

Lake modeling of Norwegian Bay of Beaver Dam Lakc (East) indicated that the Cumberland Ditch 

contributcs approxi~nately 17 percent o r  the phosphorus loading on an annual basis. 

During 1994, the Beaver Dam Lake Management District, with assistance from Short Elliot I-lendrickson 

Inc., completed a lake monito~.ing program during the lake's growing season (i.e., May through 

Scpternber). Samples were collectcd from seven sample locations. The study resulted in the following 

conclusions (Short Elliot Hendrickson Inc. 1995): 

Temperature profiles indicated vertical stratification occurred by mid-May in all seven bays except 

Cemetery Bay in Heaver Dam Lake (East). Stratification did not occur in Ccmetery Bay because of its 

shallow depth. 

Oxygen depletion was observed in the hypolimnion at all stations, but was less severe than noted in 

1992. 

The trophic state of Beaver Dam Lake (West), excluding Rabbit Bay and Library Bay, was 

oligotrophic (low nutrients, crystal clear), thc samc trophic state noted in 1992. 



The trophic state of Rabbit Island Bay of Beaver Dam Lake (Wcst) appeared to improve slightly since 

1992. The bay was still considered mesotrophic (moderate nutrients). 

The quality of Library Bay of Beaver Dam Lake (West) did not change significantly and was 

considered mesotrophic, but contained extensive emergent and submergent weed growth. 

The quality of Cemetery and Norwegian Bays of Beaver Dam Lake (Easl) continued to exhibit high 

productivity as a result of the City of Cumberland wastewater treatrrlenl works discharge. Both bays 

are considered eutrophic, but the physical appearance has improved from definite algae in 1992 to 

some algac in 1994. 

The downward trcnd in total phosphorus in Beaver Dam Lakc (Wcst) determined in 1992 was 

st~.cngthencd with the addition of the 1994 data, but may still be an artifact of improved laboratory 

analytical procedures and not actual waler qi~ality improvements. 

The downwal-d trend in total phosphorus concentration in Beaver Dam Lake (East) was also 

strengthened with the addition of the 1994 data and is the result of the diversion of the City of 

Cumberland's wastewater treatment plant discharge to Cemetery Bay. 

Oxygen prediction modeling indicates the hypolimnetic oxygen deplction occurrrng in late summer in 

the bays of Beavcr Dam Lake (West) may not bc the resul~ of basin morphotnetry, but from internallor 

external nutrient loading. 

The oxygen prediction modeling confirmed that Beaver Dam Lake (East) continues to bc influcnccd by 

intcrnal nutrient loading from residuals in the bottom sediments from past waslewater treatment works 

discharges. 

The quality of the remaining portion of Beaver Dam Lake (East) continued to show improvement 

apparcnt since the rcnioval of the wastewater treatment works discharge in I98 I. 














































































































































































































