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Ms. Swan Herlevi 
Village Clerk 
P.O. Box 517 
Lake Nebagamon, Wisconsin 54849 

Dear Ms. Herlevi: 

This letter describes the progress on the evaluation of the water quality of Lake Nebagamon 
according to the data collected from October 1991 to September 1 992 as stated in our 
agreement. Please read the enclosure, "U.S. Geological Survey Lake Monitoring Program in 
Wisconsin", before proceeding with this letter. 

In a brief summary, based on the f 992 data: 

The water quality of Lake Nebagamon is fair to good and can be classified as a meso- 
eutrophic lake or one with moderate to many nutrients. The water quality of the lake is similar 
at all three monitoring sites. 

Algal growth appears to be dependent upon the amount of available phosphorus rather than 
nitrogen. 

In July and August, during summer stratification, oxygen disappears from the bottom portion 
of the lake which is then unable to support a fish population. 

During the summer anoxic (devoid of oxygen) period, there are minor an~ounts of phosphorus 
being released from the bottom sediments. 

The data enclosed herein are provisional until published. 

Lake Nebagamon has a surface area of 91 4 acres (1.43 square miles) and a drainage area at 
the outlet of 40.9 square miles for a drainage areallake size ratio of 28.6: I .  Lakes with 
drainage areallake size ratios of greater than 10: 1 tend to develop water-quality problems. 
(Uttormark, Paul D., and Mark L. Hutchins, 1978, Inputloutput models as decision criteria for 
lake restoration. University of Wisconsin-Madison, Wisconsin, Water Resources Center 
technical report No. 78-03, 61 pp.). 

Three sites were sampled in Lake Nebagamon. The site in the Southeast Bay is located at the 
deepest spot in the lake at a depth of about 52 feet and is the site where most of the water- 
quality data were collected. Only surface samples were collected from sites in the Northeast 
Bay at a 40-foot depth, and the West Bay at a 20-foot depth. 
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The data for this report are found in the following tables and figures: 

Table 1 . Lake-depth profiles for Lake Nebagarnon, Southeast Bay, at Lake Nebagamon, 
Wisconsin, 1992 water year 

Table 2. Lake water-quality data for Lake Nebagamon, West Bay, and Lake Nebagamon, 
Northeast Bay, at Lake Nebagamon, Wisconsin, 1992 water year 

Table 3a. Water clarity and water-quality analyses and their associated Trophic State lndices 
(TSI) for Lake Nebagamon, Northeast Bay, at Lake Nebagamon, Wisconsin, I992 
water year 

Table 3b. Water clarity and water-quality analyses and their associated Trophic State Indices 
(TSI) for Lake Nebagamon, Southeast Bay, at Lake Nebagamon, Wisconsin, 1992 
water year 

Table 3c. Water clarity and water-quality analyses and their associated Trophic State lndices 
(TSI) for Lake Nebagamon, West Bay, at Lake Nebagamon, Wisconsin, 1992 water 
year 

Table 4. lake stages for take Nebagamon at Lake Nebagamon, Wisconsin, 1992 water year 

Figure 1. Location of sampling sites and staff gage on Lake Nebagamon at Lake Nebagamon, 
Wisconsin 

Figure 2. Lake water-quality data for Lake Nebagamon, Southeast Bay, at Lake Nebagamon, 
Wisconsin, 1992 water year 

Figure 3a. Trophic state indices for Lake Nebagamon, Northeast Bay, at Lake Nebagamon, 
Wisconsin 

Figure 3b. Trophic state indices for Lake Nebagamon, Southeast Bay, at Lake Nebagamon, 
Wisconsin 

Figure 3c. Trophic state indices for Lake Nebagarnon, West Bay, at Lake Nebagamon, 
Wisconsin 

All the water-quality samples collected were anaIyzed by the Wisconsin State Laboratory of 
Hygiene at Madison, Wisconsin. The water-quality data is published in our annual publication, 
"Water Resources Data for Wisconsin, 1992". 

LAKE-STAGE FLUCTUATIONS 

Lake-stages were read by Edward Gini, near his residence. He should be commended for the 
excellent job he did. Lake-stage data are listed in table 4. Lake stages fluctuated 3.11 feet and 
ranged from 86.77 feet on March 3 to 89.88 feet on April 23. 
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LAKE-DEPTH PROFILES 

Profiles of water temperature, dissolved oxygen, pH, and specific conductance at the deep hole 
are listed in table 1 and shown in figure 2. No abnormalities in the data are apparent. Among 
our sampling dates, incomplete water-column mixing was observed on all dates. The lake 
chemically and thermally stratifies during summer. The maximum stratification was reached on 
August 18 when depths greater than 27 feet were anoxic (devoid of oxygen) and were unable 
to support fish. The levels of pH are within acceptable limits to support aquatic life. Because of 
the buffering capacity of the lake water, Lake Nebagamon is not susceptible to the effects of 
acid rain. 

SELECTED ANALYSES 

Analyses of selected constituents for May 12 for samples collected at 1.5- and 51 -foot depths 
are listed in figure 2. The lake was not completely mixed on this date. The water-quality values 
for color, chlorophyll a, chlorides. calcium, magnesium, pH, alkalinity, total nitrogen, and total 
phosphorus are within regional values for this area as described by Lillie and Mason in 
"Limnological Characteristics of Wisconsin Lakes," 1983, Technical Bulletin No. 1 38, 
Department of Natural Resources. 

To compute the nitrogen-phosphorus ratio, only the sample collected from the 1 -5-foot sampling 
depth for May was used. This depth was used because algae grow in the upper part of the lake 
rather than at the bottom. The ratio of total nitrogen to phosphorus was calculated as 24:1 and 
suggests the lake is phosphorus-limited. This means algal growth appears to be dependent on 
the amount of available phosphorus rather than nitrogen. 

MAY. JUNE, JULY AND AUGUST WATER QUALITY 

The data for total phosphorus, chlorophyll a, and Secchi-depth readings, are listed in table 2 
and on figure 2. The water quality of the lake is similar at all three sites. 

Total B~OSE)~OFUS: Total phosphorus concentrations sampled at a 1 -5-foot depth range from 
0.014 mglL in August to 0.022 mg/L in July. All values fall within the regional values previously 
referenced. 

Concentration of total phosphorus 1.5 feet above the lake bottom ranged from 0.044 mglL in 
May to 0.1 19 mglL in June. These concentrations are indicative of minor phosphorus release 
from the bottom sediments during anoxic (absence of oxygen) periods. 

Chlorophyll a: Chlorophyll a concentrations, which indicate algal biomass, ranged from 4 pg/L 
in June to 14 WglL in July. These data are within the regional values. 

Secchi disc: Secchi-disc depths, which indicate water clarity, ranged from 5.6 feet in May to 6.9 
feet in June and July. These data are within the regional values. 










































































































