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1. Sediment Phosphorus Evaluation 
 
Lake studies done by USGS in 2001 and 2005 produced a phosphorus budget for the Little St. 
Germain Lake.  The phosphorus budget  included input values for precipitation, stream inflow, 
groundwater inflow, and septic tanks.  USGS identified internal sediment loading as a potential 
source of phosphorus but had no input values available to use with the phosphorus budget.  
Internal loading occurs as phosphorus contained in the sediment is released back into the water 
column.  This release takes place under aerobic and anoxic conditions.   
 
The Little St. Germain Lake Protection District received a WDNR Lake Planning Grant to study 
internal phosphorus loading to the lake.  This work was completed by the United States 
Geological Survey (USGS) in 2005.  The intent of this work was to identify the internal 
phosphorus loading to the lake and determine if this loading would reduce the effectiveness of 
chemical treatment to remove phosphorus.   
 
Sediment core samples were collected in the summer of 2005.  Figure 1 shows the sample 
locations.  The core samples were sent to the State Lab of Hygiene for analysis.  Core samples 
were incubated under aerobic or anoxic conditions.  The water above the sediment cores was 
sampled for soluble reactive phosphorus on a daily basis.  The results were calculated in a 
phosphorus release rate (mg/m2/day).   
 
The sediment core test results are shown in Attachment 1.  USGS found the maximum 
phosphorus release rate to be 1 mg/m2/day and occurred under anoxic conditions.  This release 
rate was applied to the upper East Bay in the area that experiences anoxic conditions (below 10 
feet water depth).  This area is 44,000 square meters.  Over a 60 day period (approximately equal 
to a winter anoxic period) the phosphorus release from the Upper East Bay is estimated at 5.8 
pounds.  The measured aerobic release rate was near zero.   
 
The result of the study shows that with a total lake phosphorus input budget of over 1,000 
pounds of phosphorus per year, the relative input from sediment release is small.  With the Upper 
East Bay as a model for the other three bays that experience anoxic conditions, the total internal 
phosphorus release is approximately 25 pounds per year.   
 
Based on this study, the internal phosphorus loading is less than 3% of the overall phosphorus 
loading.  Chemical treatment to remove phosphorus in Muskellunge Creek can be effective and 
internal phosphorus loading will have little impact on the effectiveness of the chemical 
treatment.  


















































































































































































































































