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USING TRACE METAL ANALYSIS TO DETERMINE POLLUTION SOURCES IMPACTING LAKE ALTOONA, 
WEST-CENTRAL WISCONSIN. 

Background:  
Lake Altoona is an impoundment created as a result of the damming of 
the Eau Claire River, in West Central Wisconsin, in the town of Seymore, 
in 1938.  The lake is used for �shing and recreation, and several 
hundred landowners reside within its district.  Most of these homes 
have onsite septic systems.  Lake Altoona has historically exhibited 
eutrophication and sedimentation problems.  Water �ow is very quick, 
with a residence time of 2-15 days (James et al., 2000).  River input has 
therefore been the main focus in e�orts to minimize nurtient in�ow.  It 
was hypothesized that septic e�uent via groundwater transport could 
be a source of nutrients for Lake Altoona, and that there may be 
discernible di�erences in concentrations of major ions or metals from 
septic e�uent that could be useful in characterizing this input.  

Methods:
Surface water samples were collected from various sites within Lake 
Altoona and upstream and downstream on the Eau Claire River (see 
Figure 1).  Samples were also collected in the winter where springs 
produced open-water along the shoreline.  These samples were taken 
to represent the composition of groundwater input.  The samples 
were �ltered and analyzed for major cations and trace metals using 
Inductively Coupled Plasma-Mass Spectrometry at the University of 
Wisconsin-Eau Claire.  Major anionic analysis was conducted using Ion 
Chromatography at Northern Illinois University. 

Conclusions: 
 There is an observed similarity of geochemical parameters amongst 
the lake samples (see Figures 2-5), which indicates that the lake is 
well-mixed.  There are some minor di�erences in water from the “bay” 
in the northeast, which lean towards the spring values, and may 
indicate an increased in�uence of groundwater input, possibly due to 
reduced circulation, and thus river in�ow, in this area.  Even though the 
spring samples showed more variation than the lake samples, they are 
still distinguishable from lake samples.  Parameters that showed 
di�erences relative to the water’s origin (eg. Fe, Pb, Al, Mn, Cl) may be 
useful in distinguishing groundwater input to the lake.  Estimated mass 
balances were conducted for Cl and Zn and each yielded a value of 
8.6% for groundwater input vs. 93.4% river in�ow.  Although 
groundwater �ow is relatively low, it could be a signi�cant contributor 
of nutrients into the lake if improperly treated septic e�uent is a 
component of the groundwater.  This is of potential concern given the 
history of lake eutrophication and the presence of septic systems of 
varying ages in the area.  Increased phosphorus levels were not 
observed in groundwater samples relative to surface lake water 
samples.   There were elevated nitrate levels in spring samples 
compared to the lake samples.

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0 100 200 300 400 500 600 700

Pb
 (p

pb
)

Fe (ppb)

Pb vs. Fe

Lake

Spring

0

100

200

300

400

500

600

700

0 0.02 0.04 0.06 0.08 0.1

Fe
 (p

pb
)

Al (ppm)

Fe vs. Al

Lake

Spring Acknowledgements:
Jill Ferguson, Material Science Center, University of Wisconsin-Eau 
Claire
Niklas Wagner, Department of Geology and Env. Geoscience, 
Northern Illinois University
Funding provided by O�ce of Research and Sponsored Programs, 
University of  Wisconsin-Eau Claire.
Mr. and Mrs. Heards,Township of Seymore, WI

N

Figure 2: Di�erences between lake and spring samples can be seen in aluminum and 
chloride concentrations.  The lake samples are grouped together for both parameters, 
while spring samples are not as obviously grouped.

Figure 4:  Di�erences in iron and lead concentrations can be seen between the lake and 
spring samples.   The lake  samples show grouping of iron concentrations.

Figure 3: There is some di�erence between lake and spring manganese concentrations evident.  
The “bay” yielded the two highest zinc and two lowest manganese lake sample values, suggesting 
increased groundwater signature in this area due to their similarity to groundwater values.

Figure 1: Map of the Lake Altoona region with the locations of 
the sampling sites as marked.
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Lake Altoona, WI.  Eau Galle Aquatic Ecology Laboratory.
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Figure 5: Di�erences between lake and spring samples are evident here, as well as another 
example of the grouping of lake samples.  There is more variation amongst the spring samples.
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