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Appendix C
Hydraulic Calculations
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Appendix E
Additional Water Quality Studies  

Below The BEllaire Dam
The Additional Water Quality Studies list follows this page.



Arnold, J. et al. Estimates of Groundwater Entering Torch Lake plus Cedar River Watershed and 
Land Use. Bellaire, Michigan. 
 
Bailey, Keenan et al. 2004. Torch Lake- Flow Rates of Rivers and Tributaries.  Bellaire, 
Michigan. 
 
Belanger, J. et al. 2006. Analysis of Hydrolab Profiles for Torch Lake, Lake Bellaire and Clam 
Lake in Antrim County, Michigan. Bellaire, Michigan. 
 
Bohannon, W. et al. 2008.Lake Bellaire Shoreline Survey Summary Report. Bellaire, Michigan. 
 
Bretz. 2006. Torch Lake Historic Water Quality Data: A Compilation of Known Data on Torch 
Lake. Eastport, Michigan. 
Conkle, Sarah et al. 2004. A Shoreline Algal Survey of Torch Lake, Clam Lake and Lake 
Bellaire. Bellaire, Michigan. 
 
Hoadley, A. et al. Clam Lake Shoreline Survey Summary Report. Bellaire, Michigan. 
 
Long, D. et al. 2000. Inland Lakes Sediment trends: Sediment Analysis Results in Five Michigan 
Lakes, Final Report 1999-2000: Cass Lake, Elk Lake, Gratiot Lake, Gull Lake, Higgins Lake. 
Lansing, Michigan. 
 
Michigan Clean Water Corps. 2004. Cooperative Lakes Monitoring Program Annual Report. 
Lansing, Michigan. 
 
______________________. 2005. Cooperative Lakes Monitoring Program Annual Report. 
Lansing, Michigan. 
 
______________________. 2006. Cooperative Lakes Monitoring Program Annual Report. 
Lansing, Michigan. 
 
Nelson, Michael. 2005. Piezometric Determination of Groundwater Flux and Phosphorus 
Loading of Torch Lake. Bellaire, Michigan. 
 
Oswald, R. et al. 2003. Summary of North Torch Lake- Eastport Creek Contamination 
Investigation. Bellaire, Michigan. 
 
The Watershed Center- Grand Traverse Bay. 2008.Torch Lake Shoreline Greenbelt Survey 
Summary Report. Traverse City, Michigan. 
 
Walton, Derek. 2005. Total Phosphorus Input and Output of Torch Lake plus the Watershed 
Boundary of Shanty Creek. Bellaire, Michigan. 
 
Yamaguchi, Howard.2005. Delineation of Land Use in the Butler, Cedar, Cold, Dewey, Finch, 
Shanty-Maury, and Spencer Creek Watersheds. Bellaire, Michigan. 
 
Yohn, S. et al. 2003. Inland Lakes Sediment Trends: Sediment Analysis Results in Six Michigan 
Lakes, Final Report 2002-2003: Houghton Lake, Hubbard Lake, Imp Lake, Round Lake (N. 
Manistique), Torch Lake, Witch Lake. Lansing, Michigan. 
 
 



Appendix F
Fish Population Data

 
Species  

(Length in inches)

Age (Years)

1 2 3 4 5 6 7 8 9 10 11

Brook trout (streams) 2.7 5.7 8.2 10.4 13.9 16.7          
Brown trout (streams) 3 6.4 9 11.5 15.1 18.8 21.3 23.9      
Yellow Perch 3.1 4.6 6.1 7 8 9 9.9 10.7 11.3 11.8 12.3

Bluegill 2.3 3.4 4.4 5.5 6.4 7 7.5 7.9 8.6 8.8 9.1

Pumpkinseed 2.8 3.3 4.4 5.2 5.9 6.4 6.9 7.3 7.8    

Rock bass 1.5 3.1 4.5 5.6 6.5 7.4 8.2 8.9 9.6 9.9 10.1

Largemouth Bass 3.6 6.1 8.6 10.5 12.2 13.6 15.1 16.7 17.7 18.8 19.8

Smallmouth Bass 3.4 6.1 9.2 11.3 13.3 14.9 15.7 16.8 17.5 18.5 19.2

Walleye 7.1 9.5 13.3 15.2 17.2 18.6 19.2 19.6 21.6 21.4 25.2

Muskellunge 6.8 15.7 19.9 25.1 31.9 34.7 36.8 39.2 41.1 45.3 48.7

Northern pike 10.2 15.6 19.4 22.2 24.6 26.5 28.9 32.7 33.4 38.7 39.6

White sucker 3.5 8.6 12 14.3 16.3 16.9 18.1        

Average Age-Growth (in inches) Relationships for Selected Michigan Fish Species  
(Source: MDNR 1985)
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Population by Length and Species - Elk Lake 
1990
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