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Big Green Lake Watershed


12-digit HUC name: 	Big Green Lake
12-digit HUC code: 	040302010902
12-digit HUC acres: 	30,726
County:	 		Green Lake County
	
Impaired Waters:  			Roy Creek, Hill Creek, and Wuerch’s Creek,
Impairment/Pollutant(s):  	Degraded Habitat caused by Sediment/Total Suspended Solids and Phosphorus (Roy Creek and Hill Creek); Low DO, Elevated Water Temperature, and Degraded Habitat caused by Total Phosphorus and Sediment/Total Suspended Solids (Wuerch’s Creek)

From the Green Lake County 2011 Land & Water Resource Management Plan:
The watershed was a priority watershed from 1981 until 1992 under the Wisconsin Nonpoint Source Water Pollution Abatement Program. Traditionally, Green Lake was considered to have good water quality. However, long term trend monitoring indicated the lake was moving toward a more nutrient rich tropic state. The eutrophic trend was traced to high annual sediment loading from direct runoff and surrounding tributaries. The primary objective of the project was to reduce sediment and nutrient loading to Green Lake by installing and implementing Best Management Practices (BMPs). These practices helped reduce agricultural impacts, though dense forests with abnormally high concentrations of Buckthorn and other invasive vegetation along with roadside gullies continue to significantly impact Green Lake. The program did not attain all of its goals, but it did result in a significant improvement in the level of nonpoint source control. It is an excellent example of how state, local, and federal agencies along with partners from the private sector, can work together to achieve common goals. 

The GLSD is conducting Biotic Indexing for all of Green Lake’s tributaries with a number of years worth of data on stream health. This information will need to be analyzed and prepared into a report for future use. 

Hill Creek (2 miles) is listed as a 303(d) water not currently meeting water quality standards (Wisc. Dept. of Natural Resources). It is an outlet of Little Twin Lake that flows in a northeasterly direction into Green Lake. The stream contains clear, hard water often polluted with barnyard drainage. Bank erosion is responsible for serious fish and game habitat destruction. Hill Creek, while containing no permanent fishery, allows fish to occasionally enter Green Lake from the Twin Lake system. The 1992, WDNR stream analysis listed this creek as having “fair” water quality (Appendix Two). DNR plans to study this stream in the 2012 - 2013 time period. 

Roy Creek (8 miles) is listed as a 303(d) water not currently meeting water quality standards (Wisc. Dept. of Natural Resources). It is a tributary to Green Lake containing clear, hard water. The stream contains no fish other than a few forage minnows. The streambank consists of upland hardwoods, farm pasture, and cultivated crops. The stream supports little in the way of wildlife. Many Native America antiquities are located near the creek indicating its importance to the pre-white era inhabitants of the region. The WDNR rated Roy Creek as having “Poor” water quality in 1992. (Appendix Two) 

Spring Creek (3 miles) originates at Spring Lake and flows through the County Park marshland before it empties into the southwest end of Green Lake. Canada geese use the area as a rest stop during spring and fall migration. Spring Creek is 2.2 miles long and receives water from open meadows, gullies and agricultural croplands. In 1992, the WDNR reported the water quality as “poor” upstream of highway K. (Appendix Two) A steep gradient in the reach downstream of highway K allows for swift sediment transport to Green Lake. 

White Creek (one mile) is a spring fed creek and is classified as a class I trout stream. The stream flows northwest into Green Lake at a gradient of 114.4 feet per mile from a watershed of 3.05 square miles. Indian burial mounds, effigy mounds, and ancient food caches are common along the streambank. Watercress is also present. The creek receives drainage from woodland, cash cropping and barnyard/feedlots. Some agricultural BMPs have been implemented in portions of the White Creek sub-watershed. 

USGS data shows White Creek as having one of the highest rates of sedimentation for monitored rural streams in southeast Wisconsin. The monitoring station near the outlet of the creek has recorded mean sediment delivery rates of 338 tons per square mile. This may be due to an intermittent tributary that enters White Creek from the South near the lower reaches. Siltation has been a problem in the lake near the outlet of White Creek and dredging has been conducted in 1988 and 1998-99. Dredging was also conducted in 2002 and 2005. The WDNR classified White Creek as “fair” in their 1992 water quality analysis. (Appendix Two) Since the installation of a sediment basin in 2005 dredging has not occurred on White Creek. 

Wuerchs Creek (6 miles) is listed as a 303(d) water not currently meeting water quality standards (Wisc. Dept. of Natural Resources). It is also listed as a high priority 303(d) stream. It is a continually flowing stream that enters the Green Lake County Park marsh area. A small number of cattle are pastured in the immediate stream area and row cropping occurs near the stream course in some upstream areas. The upstream impacts of nutrient input and streambank degradation caused the WDNR to classify this creek as “Poor” in its 1992 stream system habitat report. (Appendix Two) 

Green Lake has an area of 7346 acres and it is the deepest natural inland lake in Wisconsin with a maximum depth of 236 feet. The lake varies from mesotrophic to eutrophic and supports both cold and warm water fisheries (two-story fishery). The water has a residence time of 21 years (Donahue study, 1978), though a recent study by Panuska (1999) estimates it to be 17 years. Various individuals throughout the years have monitored Green Lake, so fortunately, a good source of historical data exists. 

Green Lake is situated in a large pre-glacial valley formed by the action of some forgotten river. The Cary glacier scoured this valley depositing a large recessional moraine across its western end and was successful in damming a glacial river causing it to flood. A dam built in the late 1890’s on the outlet maintains the water level about five feet higher than the natural lake basin. The installation of the dam on the lake still continues to wreak havoc on the natural ecosystem functions of the lake. 

The watershed of Green Lake is mostly in agriculture. Habitat assessments indicate that BMPs have substantially reduced sediment and nutrient loading to the lake. The Green Lake Priority Watershed Project resulted in control of cropland soil erosion and a high reduction of nutrient runoff from barnyards. By 1988, five sub-watersheds had fully achieved or exceeded their nonpoint source pollution reduction goals. The habitat assessment and soil analysis revealed additional sources of nutrients and sediments, including bare forest floors resulting from dense forest canopies, extensive intermittent gully systems, and down-cutting through the rich silt loam topsoil causing streambank erosion. In addition, observation of geese made from 1967 to 1994 have ranged from an estimated few to 275,000 (waste from 200,000 geese is estimated to equal 1000 cattle). They too contribute to phosphorus loading. These problems should be addressed in the future. 

