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ISWS Upcoming Report Line-Up 

• Rock River Region Report – out this month
• Lower Illinois Report – out this month
• Supply and Demand Report – coming soon!
• Model Update Report – coming soon!
• Lake County Report  
• Sugar Grove Sampling Report – out this fall
• 2021 Synoptic Water Level Report – out this fall
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• Data from 30 monitoring wells
• Data from 13 community wells
• Looking into past ISWS water 

quality reports in the county 
from 1935 and 1976 

 

Lake County

3Figure credit: Michael Krasowski, ISWS 
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Past  ISWS
Results 



• In 1976 chloride was 
beginning to be 
elevated in the sand 
and gravel

• Sulfate and sodium are 
higher in the dolomite

• Nitrate observations at 
background except for 
a few outliers above 3 
mg/L

• Median hardness 
higher in the sand and 
gravel aquifers
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1976 Results 
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Lake County Groundwater Use
Reported to IWIP

Figure credit: Cecilia Cullen and Vlad Iordache, ISWS 
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Glacial Drift Thickness (ft)

Figure credit: Michael Krasowski, ISWS 
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Transmissivity Distribution (ft2/day)

Figure credit: Daniel Abrams and Michael Krasowski, ISWS 
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Land Use 

Figure credit: Michael Krasowski, ISWS (data from Dewitz and U.S. Geological Survey, 2021) 
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Geology and Land Use 
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Process 

• The wells we sampled were in 
forest preserves and other 
natural areas

• These were drilled by the Illinois 
State Geological Survey (ISGS) 

• Wells do not have pump or 
electricity, so we had to bring our 
own submersible pump and 
generator

• Most wells in Lake County, some 
in McHenry and Cook Counties 

Photo credit: Allan Jones, ISWS 



To collect a sample 
that represents 
aquifer conditions, 
purging the well is 
critical
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13Figure credit: Michael Krasowski, ISWS 
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Nitrate Distribution

Figure credit: Michael Krasowski, ISWS 
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Chloride Distribution

Figure credit: Michael Krasowski, ISWS 



Chloride, nitrate, phosphorous (common IL 
surficial contaminants) are low

17Figure credit: Michael Krasowski, ISWS 



The abundant silts and clays seal out 
surficial contaminants 

Nested well example 
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Sodium Distribution

Figure credit: Michael Krasowski, ISWS 



Sodium is sometimes high 
where chloride is low

This was also observed in 1935 and 1976 ISWS studies AND in Racine 
County directly north in Wisconsin in two of their studies.
Some of the high sodium is natural (geogenic). 

Data from Woller and Gibbs 1976

20Figure credit (left): Walt Kelly, ISWS 



Sodium can increase with depth at a site

Nested well example 
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One site had arsenic higher than 
10 ppb (the EPA standard)

Higher arsenic appears to occur 
in a sand/gravel unit called the 
Beverly Tongue
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Community Results (anions only) 
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Overall Results 

• The clay/silt layers in areas of low
transmissivity keep chloride in the aquifer
low even when land use is urban

• Sodium and sulfate are naturally elevated in
some wells

• Arsenic concentrations are observably
higher in the Beverly Tongue sand/gravel
outwash layer

• Nested well sites show that water quality
can vary at depth in interesting ways
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Also anticipated to be in the report 

• Results of PFAS analyses at eight of the wells (not back from
the lab yet)

• Water isotope results can commentary on timing of recharge of
groundwater in Lake County

• More figures, maps, interpretations
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New Questions 
• What is the source of elevated sodium in the dolomite?

This has long been a mystery
• Is arsenic high in homeowners wells open to the Beverly

Tongue? This is first ISWS study in Lake County that was able
to look into arsenic. In Central Illinois, Walt led a study that
found high arsenic in a glacial sand/gravel outwash unit. How
pervasive is this in homeowners’ wells?

• Are chloride and nitrate concentrations in groundwater
problematic are wells in the highly transmissive BACOG
area? In early talks with BACOG leaders about the possibility of
exploring this question more
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Thank you for your attention NWPA

Questions? (email me at 
ccullen3@illinois.edu)

We are trying to find a home for this report, so let us know of 
people who would be interested in being emailed a copy once 
published, thanks!  
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