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Groundwater contamination occurs when man-made products
(such as gasoline, salts, and other harmful chemicals) infiltrates
groundwater causing it to become polluted and making the
water unsafe for consumption. The sources of groundwater are
created from infiltration of water by rain, snow, and by
permeation from some lakes. These sources can pick up
contaminates that can be transferred into groundwater, this
would then be considered nonpoint source pollution (Subra and
Waters, 1996).
Vulnerability of soils to contaminants was determined using
Geographic Information Systems (GIS) with Soil Survey
Geographic (SSURGO) data. A map was created using variables,
such as: ponding frequency, dominant drainage class, hydrologic
group, runoff rate, hydric class, and taxonomical order. All of
these were then used to determine the potential risk of
groundwater to contaminants by nonpoint source pollution.

The data for this project was obtained from the SSURGO soil online database. All
watersheds were downloaded for the state of Michigan and any that crossed the
state border into Michigan. The watersheds were then saved as individual map
layers and clipped to fit within the state. Every individual layer had to then be
edited to merge 4-5 layers at a time. This was done due to the mass amount of
information that goes with the layers. Using raster math, values were given to the
different variables and added together to form a scale that shows the minimum
and maximum for the potential of contamination. This gave values from 6 for the
least likely to subjected to nonpoint source pollution while values up to 33
represented areas that have high potential for contamination. This is shown in
Figure 1. If there was missing data from certain layers for the variables tested a
value of zero was given. Any layers that had missing data and that had a value
less than 6 are indicated below, this includes areas that are water.

Most of Michigan is at a medium high to high potential risk
for contamination based on soil properties used. The lowest
potential is near equivalent to that of areas that have no
data. Graph 1 shows the representation of range from lowest
to highest levels .

Graph 1. Percent risk of contamination for different levels.

Introduction
Groundwater quality is important because it is the main source
of drinking water for more than half of the United States.
Groundwater is a contributor to the water system through
wetlands, rivers, and streams. Today, groundwater can be a
reliable resource for many places. This is why risk assessments
should be conducted on groundwater supplies to keep it a
sustainable and renewable resource (Subra and Waters, 1996).
Contamination of groundwater has become a huge issue within
recent years due to the increased use of fertilizers and
pesticides to help crop production. Nonpoint source pollution is
a type of pollution that can occur because of fertilizers and is
caused by the movement of water (such as rainfall or snowmelt)
that can carry pollutants to multiple sources of water, normally
this cannot be pinpointed to a specific source. When dealing
with this type of pollution, soils play an important role in
protecting living organisms from having to deal with
contaminated waters (Subra and Waters, 1996).
The goal of this project was not to find the specific source of
pollution but to find the soils that are more likely to lead to
contaminated wells. The map that was created shows the areas
that are more susceptible to contamination by pollution for
Michigan.

Conclusion
Overall, this gives a good representation of contamination by
nonpoint source pollution when the analysis is done only on
soil variables. To get a more representative map, vegetation
type and density should be added. This is due to the quality
of different plants and how much pollution they taking up
before it is able to make it into underground water storage.
It would also be beneficial to add where farms that use
pesticide are located as well as where snow runoff is
happening and the location of large impermeable surfaces
in reference to the closest water system.
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