	
	



THE WATERSHED

Drainage

White Bear Lake has a direct tributary area of 2,300 acres or about 90% the size of the lake’s surface. It is unusual for a lake in the metro area to have a watershed area smaller than the surface area of the lake. Most runoff from this area enters the lake via storm sewers, which provide drainage to about 37 small sub-watersheds around the lake. As noted earlier, the quality of runoff entering White Bear Lake is good compared to metro norms.

An additional 5,250 acres can potentially contribute runoff to the lake, but only in extremely wet years. As urbanization occurs in this area, it is possible that more of this area could be routed to the lake by drainage systems ordinarily provided for urban development.

Land Use

The predominant land use in the watershed of White Bear Lake is comprised of single-family residential and multi-family residential dwellings. The main commercial corridor is along Highway 61. Wetlands and open space make up a large portion of the watershed, especially in the indirect drainage area.

Population

The population of White Bear Lake increased from 3,646 in 1950 to 23,290 by 1970. Since that time, the city’s population has become more or less stable.

The population growth of the seven municipalities around the lake began to accelerate in the 1980s and is anticipated to continue until about 2000.

Finally, population growth in the metro area will slow from a rate of about 15% per decade in the 1980s and 1990s to a rate of about 9% per decade through the year 2020.

LAKE USES

The large open lake provides opportunities for recreational boating of all types - sailing, canoes, power boats, pontoons, fishing boats, personal watercraft, even ice boating in the winter. White Bear Lake also provides several public and private beaches for swimming; public and private boat ramps, private and municipal docks; city parks and a county park; and areas for bicycling and walking along the lakeshore. The lake supports a diverse fishery, enjoyed by anglers year-round. Many area residents enjoy the lake’s aesthetic qualities such as large expanses of clear water and its wildlife inhabitants which have recently included a nesting pair of bald eagles.

White Bear Lake is clearly a focal point of the community and is important for area businesses because it attracts people from near and far. The lake’s recreational, environmental, cultural, historical and commercial value to the community is of great significance.

THE LAKE

The Basin

White Bear Lake has a surface area of 2,590 acres and a maximum depth of 83 feet - large and deep for metro lake norms. The lake has three distinct basins: the north basin which has a maximum depth of about 30 feet and an extensive littoral area (area where rooted plants grow); the west basin which is shallow with a maximum depth of 22 feet, and the southeast basin has a maximum depth of 83 feet.

Lake Level

Because of its large surface area and its small tributary watershed, lake levels in White Bear Lake fluctuate. Fluctuations of up to 2½ feet in one year and up to 7 feet over the lake’s history have been observed. The impact of lake level changes is magnified because small changes in vertical elevation result in large changes in the horizontal extent of the lakeshore. When lake level changes are extreme, many problems occur. During high water levels, flooding and shoreline erosion increase; and during low water levels, docks and piers are high and dry, navigation is hindered, and recreation is diminished.

Ramsey County installed and operated wells to augment White Bear Lake water levels from the early 1900s until 1977, when these operations were discontinued. The use of groundwater for lake level augmentation is no longer allowed in Minnesota. As well, it has been discovered that the level of White Bear Lake is closely connected with the level of the groundwater aquifer, which means that it is necessary to fill up the aquifer to effectively fill up the lake. The four wells have been or soon will be abandoned, so they are no longer available for lake level augmentation.

An outlet control structure, located near the Ramsey County Park, allows water to leave White Bear Lake when the elevation exceeds 924.37 feet (above sea level). A fixed outlet elevation ‘controls’ lake level to the extent that it holds water back until it reaches the outlet elevation. Except for the outlet control structure, there is no plan or program in place at this time to control or manage White Bear Lake level.

The lake level in White Bear Lake has fluctuated up to 2½ feet in one year and 7 feet over the lake’s history. Extreme high and low water levels can cause property damage, hinder navigation and impair recreational activities. Pumping from groundwater, which had been done to augment low lake levels, has been discontinued since 1979 and is no longer an option. Low water levels will likely occur in the future, but there is no plan to manage that eventuality. 
Because of a change in state policy, the option of augmenting lake levels from groundwater sources no longer exists. Furthermore, the wells that had been used have been or are being sealed to bring them into compliance with the state well code. This is being done in an effort to eliminate them as potential pathways for aquifer contamination sources. 
The Minnesota DNR has conducted a detailed study of the White Bear Lake and groundwater system (MN DNR 1998). Principal findings include: 
· Lake level fluctuations are strongly correlated with aquifer fluctuations. 

· Groundwater augmentation resulted in increased lake levels. 

· Groundwater augmentation increased water loss from the lake to the aquifer. 

· Groundwater augmentation is not 100% efficient, and may be as low as 14% efficient. In the extreme, this means that for every 100 gallons pumped into the lake, 14 gallons stay in the lake. 

· Increases in lake levels from pumping are short-lived, about one year. 

A lake level control structure at the lake’s outlet has been modified since the early 1930s or 1940s to maintain higher lake levels. 
Lake level augmentation appeared to provide some benefit in terms of short-term lake level increases during low water levels. However, because of a change in state policy that prevents lake level augmentation from groundwater aquifers as well as the lack of any other feasible solutions, the prospect of lake level augmentation should not be further considered at this time. 
The recharge area - the area that supplies the aquifer - for the aquifer supporting the level of White Bear Lake extends beyond the surface watershed, especially to the north and east of White Bear Lake. Future urban development of the recharge area could pose a threat to the lake’s water supply if there are significant water withdrawals from the aquifer. Constructing new wells as well as the increase in hard surface which usually accompanies urbanization would reduce recharge of the aquifer thereby exacerbating lake level fluctuations. Because of these concerns, it makes sense to identify the critical recharge areas and work to assure that they are protected as before urbanization occurs. 
Water Quality

Eutrophication is a process by which lakes become enriched with nutrients - usually phosphorus - that cause an increase in the amount of algae and plants produced in the lakes. Eutrophication is often a concern because the manifestations of over-fertilization are perceived as nuisances. In the extreme, highly eutrophic lakes become filled and are plagued by persistent algae blooms, abundant aquatic plants, and unhealthy fish communities - all of which diminish the recreational use and environmental value of the lake.

Several indicators that are commonly used to track eutrophication and its manifestations. They are:

Indicator Significance

Nutrients Phosphorus is considered the limiting nutrient in most lakes. This means that it is the element in shortest supply relative to the growth needs of algae. Phosphorus is measured from lake water collected in the middle of the lake. Sometimes nitrogen can also limit algae growth.

Algae Algae are microscopic plants that float in lakes. Algae become nuisances when they become abundant. A particular kind of algae - blue-green algae - are a particular nuisance because they form scums. All algae become more abundant as the level of nutrients in the water increases. The level of algae is determined by measuring chlorophyll - a green pigment - in lake water.

Clarity The transparency of lake water is readily observed by everyone. As the level of algae increases, the water clarity decreases. Clarity is measured using a Secchi disk, which is a 8-inch white or black-and-white disk lowered over the side of a boat until it disappears.

Urban lakes are affected by many factors, which can include runoff, seepage, rainfall, air deposition, over-use, artificial alterations of their basins, manipulation of plants and animals, the introduction of exotic species. To the extent that these factors lead to undesirable results, they may be called pollution.

MN DNR survey of residential moored watercraft conducted on 25 July 1994 
	Watercraft Type 
	Numbers 

	Fishing/utility 
	486 (35%) 

	Runabout 
	338 (24%) 

	Sailboat 
	222 (16%) 

	Pontoon 
	206 (15%) 

	Canoe 
	89 (6%) 

	Paddle boat 
	30 (2%) 

	Personal watercraft 
	13 (1%) 

	Wind surfboard 
	13 (1%) 

	Inflatable raft 
	7 -- 

	TOTAL 
	1,404 
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