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IntroductIon
Numerous substances may enter surface and ground-

water and make the water unsuitable for drinking or cause 
ecological damage. Common  contaminants include salts, 
suspended solids, chloride, nitrate, arsenic, heavy metals,  
pathogenic organisms, and a wide variety of organic chemi-
cals including pesticides, petroleum compounds, and sol-
vents (U.S. Environmental Protection Agency 2004a). 
Contamination sources can be natural (e.g., arsenic dis-
solved from aquifer materials) or human, in which case the 
contamination is referred to as pollution. Pollutants can en-
ter the environment and natural waters via point sources, 
where a single point can be identified, or non-point sources, 
where the pollution occurs over a large area. This chapter 
discusses pollutants in Illinois arising from human sourc-
es, focusing on those that pollute groundwater resourc-
es. However, because all water resources are inextricably 
linked in the hydrologic cycle (see Chapter 18, Aquifers), 
surface water and atmospheric pollution are also discussed.

ExtEnt of WatEr PollutIon  
In IllInoIs

In Illinois, most contamination of aquifers comes from 
natural sources, such as elevated arsenic concentrations in 
sand and gravel aquifers in central Illinois, the presence of 
radium and barium in the deep bedrock aquifers of northern 
Illinois, and elevated concentrations of sodium and chlo-
ride in both shallow and deep aquifers from localized seeps 
or regional movement of basin brines into fresh groundwa-
ter. Shallow unconfined aquifers are the most susceptible 
to human sources of pollution. These shallow aquifers are 
generally sand and gravel but include shallow bedrock aqui-
fers. The Illinois Environmental Protection Agency classi-
fies the state’s aquifers into four main categories: (1) sand 
and gravel, (2) shallow bedrock down to 500 feet (152.4 
m), (3) deep bedrock, and (4) mixed sand and gravel and 
bedrock. The Illinois Environmental Protection Agency 
(2002a) reported that groundwater quality was unchang-
ing or slightly improving, based on decreasing numbers of 
contaminant detections in three of the four major aquifer 
groups. Based on data collected from 1990 through 2000, 
only wells in shallow bedrock aquifers showed a slight up-
ward trend in the number of contaminant detections. 

The susceptibility of shallow groundwater to pollution 
depends on the geological and hydrologic conditions. The 
most well-protected shallow aquifers in Illinois are primarily 
in west-central and southern Illinois where fine-grained 
glacial deposits overlie shale. These deposits and rocks 
have low permeability, and liquids flow through them very 
slowly, essentially trapping them for many thousands to 
tens of thousands of years. During that time, toxic chemi-
cals can degrade into less harmful compounds and become 
dispersed throughout these sediments and rocks. Disposal 
of hazardous waste should be avoided in areas where sand 
and gravel or bedrock aquifers are within 300 feet (91.4 
m) of land surface and thus lack this long-term filter. Such 
shallow aquifers exist mainly in northern Illinois and above 
deep glacially filled bedrock valleys in central and east-cen-
tral Illinois (Berg et al. 1989). 

Table 29-1 lists sources of contamination that have 
impaired streams in Illinois. Most are point sources, such 
as hydromodification (channelization), municipal sources, 
and resource extraction. The most important source, agri-
culture, is primarily a non-point source.

Table 29-1 Sources of use impairment in Illinois streams based 
on data collected through 2000 (Illinois Environmental Protec-
tion Agency 2002a).

  Impaired 
 Source miles
 
 Agriculture 4,071
 Hydromodification 2,013
 Municipal point source 1,566
 Resource extraction 1,079
 Urban runoff and storm sewers 1,004
 Habitat modification  
   (other than hydromodification) 760
 Combined sewer overflow 368
 Industrial point source 348
 Contaminated sediments 325
 Construction 238
 Natural sources 127
 Highway maintenance and runoff  52
 Land disposal 28
 Collection system failure 26
 Wildcat sewer 18
 Atmospheric deposition 7
 Recreation activities 7
  


