Abstract

The DRASTIC method was applied in the state of Michigan in order to locate areas
of high risk of groundwater contamination. DRASTIC is a technique that uses EPA
protocol that is used to determine an area’s susceptibility to groundwater
contamination. The protocol examines seven factors that impact the DRASTIC
results. These seven different factors include: Depth to water table, net Recharge,
Aquifer media, Soil media, Topography, Impact of the vadose zone, and the
hydraulic Conductivity of the aquifer, which form the acronym for DRASTIC. In
order to analyze this area, seven different datasets were gathered through the
Michigan Geographic Data Library, Michigan Department of Environmental Quality,
and ArcGIS SSURGO Downloader. The final DRASTIC results indicate that the
Northwestern portion of the Lower Peninsula has the most vulnerability, which Is
confirmed by the Zonal Statistics.

Introduction

The Great Lakes Basin is home of millions of people that depend on the lakes for their
livelihood. Groundwater plays a very important role because they help to maintain water
levels in streams, especially during low precipitation season. In addition, approximately 40
percent of the population in the State of Michigan depend on groundwater wells to carry out
their daily activities.

The main objective of this project is to identify the most susceptible areas to groundwater
contamination to minimize potential impacts to human health.

Previous work has been done in Michigan to map vulnerability on a small scale, but this
project Is the first step to applying the DRASTIC model at the state level.

Methodology

Data was gathered for the state of Michigan from the Michigan Geographic Data Library
(MiIGDL), Michigan Department of Environmental Quality (MDEQ) , and Soil Survey
Geographic Database (SSURGO) as indicated in Table 1. MDEQ Layer consisted of over

200,000 wells which were interpolated using the Inverse Distance Weighting (IDW) method.

SSURGO soil layer combined approximately 50 watersheds with the dissolve tool.

Depth to Water Vector MDEQ
Net Recharge Vector MDEQ
Aquifer Media Vector MDEQ
Soil Media Vector SSURGO
Topography Raster MiGDL
Impact of the VVadose Zone Vector SSURGO
Conductivity of the Aquifer \ector MDEQ
Counties Vector MiGDL

Table 1. Table of variables used to for the DRASTIC model.
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Methodology

A Digital Elevation Model (DEM) was used to calculate percent of slope, then reclassified to reflect the
DRASTIC impact as shown in Figure 1. Table 2 shows the ratings associated with individual ranges. The highest
value represents an area more susceptible to contamination.
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Table 2: Ranges and ratings for Topography
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Similarly, the other variables were reclassified using ArcGIS. Finally a DRASTIC index weight was applied to each

Individual layer to determine the areas that are more vulnerable to contamination as indicated with the following
relationship:
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DRASTIC Map of Michigan Figure 4: Represents the final
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DRASTIC map using the seven
variables. This map indicates that the
Northwestern portion of the Lower
Peninsula has the highest risk of
vulnerability. Using the Zonal Statistics
tool in ArcGIS, the total DRASTIC
value for each county was estimated.
That value was normalized by county
area to find the most susceptible areas
to groundwater contamination. Table 3
shows the top five counties at the
highest risk for groundwater
vulnerability.
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Discussion

Table 1 shows data type and source, which are used to make the
maps. Figure 1 and Table 2 indicates the process for creating the
DRASTIC model. For the results, three different variations of maps
were created. Figure 2 1s a map using only Depth to Groundwater,
Net Recharge, and Topography. For Figure 3, Aquifer Media and
Hydraulic Conductivity were added to the data included on Figure
2. Figure 4 is the end result in which all seven variables were
used with labeled counties. This map shows that high vulnerability
of pollution is located in the Northwestern portion of the Lower
Peninsula and the Middle of the Upper Peninsula. However, the
main focus of concern is on the Northwestern part of the Lower
Peninsula due to population density and agriculture being greater in
this region comparatively. It Is also important to note that the
region by the thumb of Michigan has low vulnerability. This is
encouraging because this region is where farming in Michigan
occurs the most, but may be inaccurate. There are many different
possible errors that can occur with these models. For example,
some assumptions were made such as using the soils data to
estimate the impact of the vadose zone. Further analysis Is
recommended. Table 3 shows the zonal statistics based on the
DRASTIC model and area of the counties. The results were then
normalized by area; to allow for a more accurate representation.

L ake 573.84 38580 67.23
Benzie 326.74 21645 66.25
Crawford 578.88 37963 65.58
Kalkaska 540.29 35114 65.00
Manistee 550.58 35772 64.97

Table 3: Zonal Statistics of top five counties with the highest potential to
groundwater vulnerability.

Future Work: Based on the results, maps can be made to examine
point and non-point source pollution. Examination of different types
of land cover uses can be used to determine effects of land cover on
groundwater vulnerability. The land cover layer will help determine
the locations of agriculture land. This will tell us where pesticide
vulnerability will most likely occur as opposed to just municipal and
Industrial pollution.
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