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 1 

 INTRODUCTION 

 

During 1989-1991, a survey was conducted by the Wisconsin Geological and 

Natural History Survey (WGNHS) in cooperation with the Commission on Ground Water 

Protection of the International Association of Hydrogeologists (IAH) to determine the 

current status of vulnerability mapping in the United States.  Questionnaires (Appendix 

A) were sent to all state departments of environment, health, or natural resources 

(Appendix B); state geological surveys (Appendix C); the U.S. Geological Survey 

(USGS) district offices (Appendix D); the U.S. Environmental Protection Agency (EPA) 

regional offices (Appendix E); and several individuals.     

The respondents were asked to give their opinions on the value of vulnerability 

mapping and on the purposes, uses, and misuses of vulnerability maps; to summarize 

activities in their states and parameters used in mapping; and to enclose examples of 

maps and reports.  The initial response to questionnaires was excellent; 75 percent of 

state departments, 60 percent of state surveys, 50 percent of USGS offices, and 40 

percent of EPA offices responded as of September 30, 1991.  In December 1991, 

follow-up letters were sent to all agencies that did not respond to improve the response. 

Their responses are briefly summarized in this report by state and responding 

organization, listing the opinion on vulnerability maps, mapping activities, and examples 

of maps and reports.  Each state is included on a separate page so that additional 

comments or follow-up survey results can be added with ease.  The excerpts are not 

direct quotes; they were extracted from the responses by the author, who takes full 

responsibility for any unintentional out-of-context quotes. 

This report is a companion volume to "Groundwater Vulnerability Mapping 

Practices in the United States" published separately by the Wisconsin Geological and 

Natural History Survey as                                                . 
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****************************************************************************** 
ALABAMA 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of Environmental Protection 
****************************************************************************** 
 
Department of 
Environmental 
Protection 
(11/2/90) 
Contact: 
F. Mason 
 

  
Opinion: 
Vulnerability maps and accompanying reports are necessary 
in regulatory programs such as UST, RCRA, waste site 
selection and siting. 
 
Activity: 
Comprehensive program to protect aquifers from surface 
contamination.  The first phase of the  program is the 
vulnerability assessment contracted with the U.S. Geological 
Survey. 
 

   
Geological Survey 
of Alabama 
(9/18/89) 
Contact: 
E.A. Mancini 
 

 Opinion: 
Manufacture and use of vulnerability maps is vitally 
important in the decision-making process.  Comprehensive 
and usable data must be portrayed in such a manner that 
will be understood by the non-technical individual. 
 
Activity: 
County environmental atlases include landfill suitability 
maps; parameters used: depth to bedrock and to water. 
 
 

U.S. Geological 
Survey 
(8/15/90) 
Contact: 
J.C. Scott 
 

 Activity: 
Series of studies, contracted by the Alabama Department of 
Environmental Protection, to define areas susceptible to 
contamination (13 study areas covering the entire state). 
 
Products: 
Susceptibility maps at a scale of approximately 1:500,000; 
based on recharge areas, active solution activities (sink-
holes), and closed contour depressions. 
 

U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region IV (see Georgia). 
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****************************************************************************** 
ARIZONA 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of Environmental Quality 
****************************************************************************** 
 
U.S. Geological 
Survey 
(6/29/90) 
Contact: 
R.D. Hutchison 
 
 

 No activity in vulnerability mapping. 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region IX (see California). 
Note: 
DRASTIC maps have been produced by the Arizona 
Department of Environmental Quality. 
 



 
 4 

****************************************************************************** 
ARKANSAS 
****************************************************************************** 
Responsibility for 
groundwater quality protection:  
****************************************************************************** 
 
Department of 
Health 
(7/26/91) 
Contact: 
R. Cordova 
 

 Opinion: 
Vulnerability maps are only as good as the knowledge and 
experience of the preparers and as the information upon 
which they are based.  Verification of maps in field should be 
an integral part of a map-making program. 
 
Activity: 
In the process of constructing maps at the scale of 
1:500,000 based on geologic factors, soil characterizations, 
and depth to water. 

   

Department of 
Pollution Control 
and Ecology 
(1/4/91) 
Contact: 
R.H. Desmarais 
 

 Opinion: 
Vulnerability maps are useful guides, but final decisions can 
only be made after site-specific assessments have been 
made. 
 
Activity:   
None. 
 
  

Arkansas Soil and 
Water 
Conservation 
Commision 
(3/5/92) 
Contact: 
D.T. Fugitt 

 Opinion: 
Maps of groundwater vulnerability to contamination are an 
essential tool for the protection and management of 
groundwater resources.  In addition to hydrogeology, other 
factors must be considered: timing in relation to monitoring 
and contaminant presence, contaminant fate and mobility, 
groundwater flow system, affected population density, and 
the quantity and quality of available data. 
 
Activity: 
An Agricultural DRASTIC map for the state at a scale of 
1:500,000.  The map was produced at an intracountry-level 
using data coverages digitized into a GIS. 
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Arkansas 
Geological 
Commission 
(1/4/91) 
Contact: 
N.F. Williams 
 

 No activity in vulnerability mapping. 

   

   
U.S. Geological 
Survey 
(7/9/90) 
Contact: 
E.E. Gann 
 

 Opinion: 
Development of guidelines for uniform vulnerability mapping 
is an invaluable task that would make a significant 
contribution to ground water hydrology.  A uniform and 
acceptable title, explanation (legend), and description of a 
map could provide some degree of safeguard against blatant 
misuse. 
 
Activity: 
None. 
 
Product: 
Potential for contamination indirectly shown on a statewide 
map (1:2,000,000) of recharge zones, which is based on 
permeability of surficial materials. 
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****************************************************************************** 
CALIFORNIA 
****************************************************************************** 
Responsibility for groundwater 
quality protection: State Water Resources Control Board 
****************************************************************************** 
State Water 
Resources Control 
Board 
(8/19/91) 
Contact: 
J.M. Diaz 
 
 

 Opinion: 
Generic vulnerability maps can be valuable tools for 
purposes such as local land use zoning, ground water 
recharge, or identification of areas susceptible to pollution 
but may not be as suitable for specific constituents. 
 
Activity: 
Few generic maps for the assessment of potential pesticide 
contamination have been constructed based on soil 
permeability.  EPA constructed a site specific vulnerability 
map for one of the two sole-source aquifers in California. 
 

   
Department of 
Water Resources 
(9/3/91) 
Contact: 
J.V. McDaniel 
 
 

 Activity: 
Few unpublished, preliminary maps for isolated areas. 
 
 

U.S. 
Environmental 
Protection 
Agency, Region IX 
(11/3/90) 
Contact: 
S.M. Ihnen 
 
 
 
 
 
 
 
 
 
 
Other 

 Opinion: 
The fundamental concept of vulnerability - that some surface 
areas easily contribute to ground water contamination and 
others don't - is an important one.  Unfortunately, the 
methods for assessing the degree of vulnerability are poor.  
In particular the DRASTIC methodology is scientifically 
dubious in concept and nearly worthless in application.  
County-wide averaging of DRASTIC scores, such as has 
been done in California to refute vulnerability as a regulatory 
tool, is a misapplication of that (already questionable) 
method. 
 
Activity: 
Of the four states in the EPA Region IX (Arizona, California, 
Hawaii, Nevada) only Arizona and California have produced 
any vulnerability maps. 
 
A demonstration DRASTIC map (approximate scale 
1:150,000) of the Yolo County was prepared by the National 
Water Well Association for testing the DRASTIC system. 
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****************************************************************************** 
COLORADO 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of Health 
****************************************************************************** 
 
Office of the State 
Engineer, Water 
Resources 
Division 
(1/14/91) 
Contact: 
S. Lautenschlager 
 

 No activity in vulnerability mapping. 
 

   
   
U.S. 
Environmental 
Protection 
Agency, Region 
VIII 
(4/8/91) 
Contact: 
M. Wireman 
 

 Opinion: 
Vulnerability maps are derivative maps that show 
quantitatively or qualitatively characteristics which determine 
vulnerability of ground water to contamination. 
 
Activity: 
DRASTIC methodology tested in several states of the EPA 
Region VIII (Colorado, South Dakota, Utah, Wyoming); maps 
on scale 1:100,000. 
 
Publication: 
Assessment of Vulnerability of Shallow Ground-Water 
Resources in the Greater Denver Area.  
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****************************************************************************** 
CONNECTICUT 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of Environmental Protection 
****************************************************************************** 
 
Department of 
Environmental 
Protection 
(1/30/91) 
Contact: 
A. Freund 
 

 No activity in vulnerability mapping. 
Connecticut concentrates on wellhead protection. 

   

U.S. Geological 
Survey 

 Included in the New England District  
(see Massachusetts).  

   
   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region I (see Massachusetts). 
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****************************************************************************** 
DELAWARE 
****************************************************************************** 
Responsibility for groundwater Department of Natural Resources and 
quality protection: Environmental Control     
****************************************************************************** 
 
Department of 
Natural Resources 
and Environmental
Control 
(8/12/91) 
Contact: 
A.J. Farling 
 

 No activity. 
 

   
 

Delaware 
Geological Survey 
(9/14/89) 
Contact: 
K.D. Woodruff 
 

 Activity: 
Maps of potential for ground water recharge (1:24,000) used 
to determine land suitability for septic systems and landfills.  
Potential for recharge based on lithology and thickness of 
Quaternary deposits, lithology of subcropping sediments, 
and the water table configuration.  Maps are used routinely 
to regulate land use and septic system development. 

   
 
 

  

U.S. 
Environmental 
Protection Agency 

 Included in EPA Region III (see Pennsylvania). 

   

Other  A demonstration DRASTIC map (1:125,000) of the New 
Castle County was prepared by the National Water Well 
Association for testing the DRASTIC system. 
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****************************************************************************** 
FLORIDA 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of Environmental Regulation 
****************************************************************************** 
 
Department of 
Environmental 
Regulation 
(1/28/91) 
Contact: 
G. Maddox 
 

 Opinion: 
Vulnerability maps can be a useful general tool for planning 
purposes, but cannot directly help in site-specific instances.  
They have value as an acceptable first-round screening tool. 
 Text explaining the limitations of maps, and how to use and 
not misuse them, should accompany the maps. 
 
Activity: 
Statewide vulnerability mapping initiated in 1986; DRASTIC 
methodology is used.  Scheduled to be completed by June 
1991.  Verification of DRASTIC maps is being done by 
comparing them to sampling results from a background 
monitoring network. 
 
Publication: 
Application of DRASTIC Ground Water Pollution Mapping 
Methodology (J.W. Herr, South Florida Water Management 
District, 1990). 
 
 

Florida Geological 
Survey 
(1/16/92) 
Contact: 
W. Schmidt 
 

 Opinion: 
Vulnerability maps can provide a first-cut planning tool, but 
cannot replace detailed, site-specific studies in responsible 
decison making. 
 
Activity: 
DRASTIC maps for the Suwannee River Management 
District (scale 1:250,000) as a subcontract for the Florida 
Department of Environmental Regulation. 
 

U.S. Geological 
Survey 
(2/3/92) 
Contact: 
C.B. Hutchinson 
 

 Opinion: 
Vulnerability maps are very general and not accurate. 
 
Activity: 
Map of potential for contamination of the Upper Floridan 
aquifer; scale:  1 inch = 20 miles. 
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U.S. 
Environmental 
Protection Agency 

 
Included in EPA Revion IV (see Georgia). 
 
 

 
 
Other  Demonstration maps for surficial and confined aquifers of the 

Lake County (approximate scale 1:190,000) were prepared 
by the National Water Well Association for testing the 
DRASTIC system. 
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****************************************************************************** 
GEORGIA 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of Natural Resources 
****************************************************************************** 
 
Georgia Geologic 
Survey, DNR 
(9/29/89) 
(8/1/91) 
Contact: 
J.A. Lineback 
 

 Opinion: 
Vulnerability maps are valuable derivative maps, which 
geologists can provide to environmental regulators and local 
planners.  They are one of the more beneficial tools that the 
applied hydrogeologists can produce, but they in no way are 
a substitute for site-specific investigations.  It is far better to 
provide the best interpretation of the existing data that is 
possible with present capabilities than have done nothing out 
of fear of potential misuse. 
 
Activity: 
DRASTIC maps at the 1:100,000 scale are being prepared 
by means of a GIS; first for the identified significant recharge 
areas, and later for the entire state. 

   
   
U.S. 
Environmental 
Agency, Region V 
(1/14/92) 
D. Froneberger 
 

 No systematic activity in the region (Alabama, Florida, 
Georgia, Kentucky, Mississippi, North and South Carolina, 
Tennessee). 
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****************************************************************************** 
HAWAII  
****************************************************************************** 
Responsibility for groundwater 
quality protection:  
****************************************************************************** 
 
Department of 
Land and Natural 
Resources 
(8/5/91) 
Contact: 
M. Tagomo 

 No activity. 

   
   
   
U.S. Geological 
Survey 
(7/16/90) 
Contact: 
W. Meyer 
 

 Opinion: 
Vulnerability maps are, at best, transient in value, and 
judgmental in nature.  Unless they are updated annually, 
they can be misinterpreted and misused. 
 
Activity: 
None. 

   
U.S. 
Environmental 
Protection Agency 

 Included in EPA Region IX (see California). 
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****************************************************************************** 
IDAHO 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of Health and Welfare 
****************************************************************************** 
 
Department of 
Health and 
Welfare 
(2/14/91) 
Contact: 
M.G. Rupert 
 

 Opinion: 
Fundamental concept of vulnerability maps is that they do 
not represent absolute vulnerability of a particular map area 
to ground water contamination.  They only show relative 
vulnerability of certain areas in relation to other locations in 
the study area.  Vulnerability mapping is a very important 
component in the prioritization of ground water protection 
and monitoring programs.  The best way to avoid the misuse 
of maps is through education of potential users, and by 
making sure that the standard warnings and caveats are on 
all maps. The major potential misuse of the maps is applying 
site-specific problems to a map generated for regional 
planning.  Standardized maps are not essential because 
users often do not desire the same information. 
 
Activity: 
DHW initiated a cooperative Idaho Ground Water 
Vulnerability Project.  The first vulnerability map for the 
Snake River Plain was completed  in January 1991 (scale 
1:250,000).  The Idaho project uses three main parameters, 
which were deemed to be most important for evaluating 
vulnerability and for which there was the best data coverage: 
 soils, depth to water, and recharge.  The factor maps were 
compiled at a scale of 1:250,000 for soils and 1:100,000 for 
the other two parameters.  Preliminary verification of the 
maps was made by comparing them with data obtained from 
a statewide monitoring program, and the areas of high 
vulnerability correlated well with known high occurrences of 
pesticides, nitrates, and VOCs. 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region X (see Washington). 

Other  A demonstration map of the Minidoka County (1:125,000) 
was prepared by the National Water Well Association for 
testing the DRASTIC system. 
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****************************************************************************** 
ILLINOIS 
****************************************************************************** 
Responsibility for groundwater 
quality protection:  
****************************************************************************** 
 
Illinois 
Environmental 
Protection Agency 
(1/24/91) 
Contact: 
R. Clarke 
 

 No activity in vulnerability mapping. 

   
Illinois State 
Geological Survey 
(10/5/89) 
Contact: 
R.C. Berg 
 

 Opinion: 
Vulnerability maps are a useful planning tool that can help 
planners and regulators make knowledgeable decisions 
regarding land use.  They can be used for regional screening 
and evaluation of contamination potential, which allows one 
to direct emphasis to areas of highest priority.  Information 
should be provided in a simple and understandable format.  
Standardized maps are not essential because users often do 
not desire the same information.  The primary misuse of the 
maps is in attempting to extract site-specific information.  
The emphasis on regional mapping is not necessarily the 
preferred type of contamination potential mapping.  Rather, it 
is the opinion of some that detailed site-specific vulnerability 
mapping should be the number one priority. 
 
Activity: 
Involvement for about 25 years.  First, land suitability 
analysis for landfilling for specific counties (1:62,500); later 
statewide map of susceptibility to contamination (1:500,000). 
 Parameters used: depth to the uppermost aquifer and 
properties of the aquifer and its overlying and underlying 
units. 
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U.S. Geological 
Survey  
(7/19/90) 
Contact: 
K.L. Warner 
 

 Opinion: 
Vulnerability maps are good screening tools for testing areas 
which may need more detailed study.  There is often 
confusion in the nomenclature of vulnerability mapping; the 
"working definition" needs to be explicit. 
 
Activity: 
None. 
 

U.S. 
Environmental 
Protection 
Agency, Region V 

 No EPA activities within Region V (Illinois, Indiana, Michigan, 
Minnesota, Ohio, Wisconsin). 
 

(1/9/92) 
Contact:: M. Didier 
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****************************************************************************** 
INDIANA 
****************************************************************************** 
Responsibility for groundwater 
quality protection: 
****************************************************************************** 
Department of 
Environmental 
Management 
(2/21/92) 
Contact: 
S. Roush 
 
 
 

 Activity: 
Statewide vulnerability map at a scale of 1:250,000 
published in 8 sections. 
 

Department of 
Natural 
Resources, 
Division of Water 
(1/24/91) 
Contact: 
J.N. Simpson 
 

 Opinion: 
Vulnerability maps could be useful for education, 
protection, and pollution prevention activities. 
 
Activity: 
Indiana does not have a vulnerability mapping program, 
per se, but it does have programs that address the ground 
water vulnerability to some extent: ground water 
availability maps, aquifer system maps. 
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Department of 
Natural Resources, 
Geological Survey 
(11/6/89) 
(11/11/91) 
Contact: 
T. Fleming 
 

 Opinion: 
The methodology for evaluating vulnerability is still very 
much in a state of evolutionary flux, and much remains to 
be seen as to whether any "standardized" system can be 
effectively applied to the diverse continuum of 
hydrogeologic environments.  Most of the current 
"standardized" systems for constructing vulnerability maps 
are so oversimplified that they tend to blur important 
physical distinctions between adjacent hydrogeologic 
settings.  Currently available standardized systems appear 
to be best suited for only the most large-scale, general 
screening purposes and should be used only as a last 
resort for more local studies. 
 
Probably the biggest factor leading to potential misuse of 
vulnerability maps is lack of familiarity by the map user 
with the method of map construction and subsequent 
limitations.  The maps should be directed at a particular 
audience and that audience should be an active participant 
in the process of designing map format, scale, and 
application.  This will help ensure that the final product is 
easily interpreted by the intended users, and will certainly 
help the users understand the limitations. 
 
Activity: 
Past activities - maps of suitability for waste disposal 
(1:100,000) included in county-scale environmental 
geology reports; and a series of maps covering the entire 
state (at a scale of 1:250,000) showing suitability for solid 
and hazardous waste disposal sites. 
 
Ongoing activities include mapping the potential for 
contamination in two counties (at a scale of 1:48,000).  
Basic approach is a three-dimensional mapping down to 
the bedrock surface (deep-stacking). 
 
Note: 
Indiana Department of Environmental Management is 
working on a statewide vulnerability map (contact:  Marty 
Risch, Chief, Ground Water Section). 
 
 
 

U.S. Environmental 
Protection Agency 
 

 Included in EPA Region V (see Illinois). 
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****************************************************************************** 
IOWA 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of Natural Resources 
****************************************************************************** 
 
Department of 
Natural 
Resources, 
Geological Survey 
(8/5/91) 
Contact: 
B. Hoyer 
 

 Opinion: 
It is difficult to define what vulnerability maps are.  The 
subject is very complex; and there is little or no 
standardization. 
 
Product: 
Map of ground water vulnerability regions of Iowa at a scale 
of 1:500,000, based on the depth to aquifer and aquifer type.

   

U.S. Geological 
Survey 
(7/9/90) 
Contact: 
J.J. Majure 
 

 Opinion: 
Vulnerability maps are often misunderstood and misused.  
Developing meaningful standards would be useful. 
 
Activity: 
None. 
 
 

U.S. 
Environmental 
Protection Agency 

 Included in EPA Region VII (see Kansas). 
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****************************************************************************** 
KANSAS 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of Health and Environment 
****************************************************************************** 
 
State Board of 
Agriculture 
(2/4/91) 

 No activities in vulnerability mapping. 
DRASTIC state map has been prepared by Department of 
Health and Environment. 

   
 
Kansas Water 
Office 
(7/25/91) 

  
No activities in vulnerability mapping. 

   
   
Kansas Geological 
Survey 
(9/8/89) 
Contact: 
D.O. Whittemore 
 

 Opinion: 
Vulnerability maps are useful for general locations of areas 
appropriate or not appropriate for selected activities.  They 
are useful as guides to planning for scientists and non-
scientists.  The actual locations should be based on detailed 
site work.  The reliability of maps is only as good as the 
reliability of the data.  Computer automation of the mapping 
procedure using a GIS is very valuable. 
 
Activity: 
Automation of the DRASTIC methodology in a GIS (the 
ERDAS system) and construction of a county map 
(1:24,000). 
 

   
Other 
 

 A demonstration map of the Finney County (approximate 
scale 1:400,000) was prepared by the National Water Well 
Association for testing the DRASTIC system. 
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U.S. 
Environmental 
Protection 
Agency, Region 
VII 
(3/13/92) 
Contact: 
J. Patrick Costello 
 

 No vulnerability maps constructed for this region (Iowa, 
Kansas, Missouri, Nebraska). 
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****************************************************************************** 
KENTUCKY 
****************************************************************************** 
Responsibility for groundwater Natural Resources and 
quality protection: Environmental Protection Cabinet 
****************************************************************************** 
 
NREPC,  
Division of Water 
(2/4/91) 
Contact: 
J.A. Wilson 
J.A. Ray 
 

 Opinion: 
Vulnerability maps would probably be more valuable if a 
universal set of assessment criteria could be established.  
The data contained in the maps are subject to 
misinterpretation and misrepresentation by the 
inexperienced. 
 
Activity: 
A pilot DRASTIC demonstration project in four areas of 
diverse geologic settings.  The maps were constructed at the 
scale of 1:24,000.  DRASTIC proved to be not applicable in 
karst terranes.  Work began on a statewide groundwater 
sensitivity map at a scale of 1:500,000 based on potential 
groundwater velocity. 
 

   
Kentucky 
Geological Survey  
(11/13/90) 
Contact: 
J. Dinger 
 

 Opinion: 
Maps need to be done on a 1:24,000 scale to be effective. 
 
Activity: 
Statewide map of the suitability for solid waste disposal 
(1:1,000,000). 
 

   
U.S. Geological 
Survey 
(7/12/90) 
Contact: 
J. Starn 
 

 Opinion: 
The usefulness of the vulnerability mapping that is currently 
being done is questionable.  More focused, use-based 
approach is needed.  County-wide maps are useful in a 
vague way for planning, but open to misuse.  The 
vulnerability of deeper aquifers (below the water table 
aquifer) needs to be addressed. 
 
Activity: 
None. 
 

   
U.S. 
Environmental 
Protection Agency 

 Included in EPA Region IV (see Georgia). 
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****************************************************************************** 
LOUISIANA 
****************************************************************************** 
Responsibility for groundwater 
quality protection: 
****************************************************************************** 
 
Department of 
Environmental 
Quality, Ground 
Water Protection 
Division 
(2/5/92) 
Contact: 
L.K. Levy 
 

 Activity: 
Compilation of the aquifer recharge potential maps of 
1:250,000 quadrangles; statewide map compiled at a scale 
of 1:750,000.  Maps are based on soil characteristics, 
surface slope, and surface runoff. 
 
 

DNR, Office of 
Conservation 
(7/22/91) 
Contact: 
J.P. Batchelor 
 
 

 No activity. 
 

   
Louisiana 
Geological Survey 
(8/19/91) 
Contact: 
B.C. Hanson 
 

 Opinion: 
Vulnerability maps are very useful as long as the user 
understands the criteria upon which they were developed. 
 
Activity: 
Assessment of aquifer vulnerability for a sole-source aquifer 
study in the capitol region (scale 1:250,000). 
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****************************************************************************** 
MAINE 
****************************************************************************** 
Responsibility for 
groundwater protection:  
****************************************************************************** 
 
Department of 
Environmental 
Protection 

 No activity in vulnerability mapping (7/24/91). 

   
 
 

  

Department of 
Conservation, 
Maine Geological 
Survey 
(11/16/90) 

 Opinion: 
Vulnerability maps have their place when talking about 
regional differences in vulnerability but they cannot 
substitute for site-specific investigations because of their 
implicit generalization. 
 
Activity: 
Attempts at vulnerability mapping using DRASTIC 
methodology were made to provide a tool for planners and 
regulatory agencies. 
 

   

U.S. Geological 
Survey 
 

 Included in the New England District 
(see Massachusetts). 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region I (see Massachusetts). 
 

   
Other 
 

 A demonstration map of the Cumberland County (1:62,500) 
was prepared by the National Water Well Association for 
testing the DRASTIC system. 
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****************************************************************************** 
MARYLAND 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of the Environment 
****************************************************************************** 
 
Department of the 
Environment, 
Water 
Management 
Administration 
(2/14/91) 
Contact: 
N. Lazarus 
 

 Opinion: 
Vulnerability maps are a good planning tool and provide a 
method which allows local and state agencies to set priorities
to address ground water pollution problems. 
 
Activity: 
None. 
 

   
Department of 
Natural 
Resources, 
Maryland 
Geological Survey  
(12/12/90) 
Contact: 
E.T. Cleaves 
 

 Opinion: 
Vulnerability maps are necessary and needed applied 
geology products which help translate the technical product 
into a more usable form for non-specialists. 
 
Activity: 
Mapping of individual factors (such as land slope, depth to 
water, etc.) and constraints on installation of septic tanks 
(scale 1:24,000). 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region III (see Pennsylvania). 
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****************************************************************************** 
MASSACHUSETTS 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of Environmental Protection 
****************************************************************************** 
 
Department of 
Environmental 
Management 
(9/20/91) 
Contact: 
Susan Ziegler 
 
 

 No activity in vulnerability mapping. 
 

   
Office of 
Environmental 
Affairs, Geological 
Survey 
(1/3/92) 
Contact: 
J.A. Sinnott 
 

 No activity in vulnerability mapping. 

   
   
U.S. Geological 
Survey, New 
England District 
(7/9/90) 
Contact: 
J.C. James, II 
 

 No vulnerability mapping done in the New England District 
(Connecticut, Maine, Massachusetts, New Hampshire, 
Rhode Island, Vermont). 
 

   
U.S. 
Environmental 
Protection 
Agency, Region I 
(1/14/92) 
Contact: 
D. Heath 
 
 

 No activity in vulnerability mapping in the region 
(Connecticut, Maine, Massachusetts, New Hampshire, 
Vermont).  The DRASTIC system has been used in Maine 
with limited success to examine potential impacts from 
agricultural fertilizers and pesticides. 
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****************************************************************************** 
MICHIGAN 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of Natural Resources 
****************************************************************************** 
 
Department of 
Natural Resources 
(2/1/91) 
Contact: 
M. Beaulac 
 

 Activity: 
Revision of a preliminary aquifer vulnerability map of 
Michigan contracted with the Michigan State University at 
East Lansing (Dr. David Lusch).  Aquifer protection maps are 
being developed for some selected counties on an 
experimental basis by the Western Michigan University (Dr. 
Richard Passero).  A new aquifer protection model (called 
AQUIPRO) is used for this map development process. 
 

   
Department of 
Natural 
Resources, 
Geological Survey 
(11/26/90) 
Contact: 
R.C. Reed 
 

 No activity in vulnerability mapping. 
 

   

U.S. Geological 
Survey 
(6/28/90) 
Contact: 
T.R. Cummings 
 

 Activity: 
Map of the susceptibility of ground water to contamination 
(1:62,500) was prepared for a report on Kalamazoo County 
(WRIR 90-4028) in 1990, using the DRASTIC agricultural 
index. 
 

   
U.S. 
Environmental 
Protection Agency 

 Included in EPA Region V (see Illinois). 
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****************************************************************************** 
MINNESOTA 
****************************************************************************** 
Responsibility for groundwater 
quality protection: 
****************************************************************************** 
 
Department of 
Natural 
Resources, 
Division of Waters 
(11/30/90) 
(8/23/91) 
Contact: 
J. Falteisek 
 

 Activity: 
The Minnesota Ground Water Protection Act of 1989 
mandated protection of sensitive ground water areas, and 
directed DNR to develop criteria for mapping of such areas.  
The criteria and guidelines for assessing sensitive areas 
were developed by a work group in 1990.  The methodology 
is based on the vertical permeability of the subsurface 
materials and estimates of time of travel.  Mapping is done 
by other state agencies. 
 
Product: 
Criteria and Guidelines for Assessing Geologic Sensitivity of 
Ground Water Resources in Minnesota, DNR, 1991. 
 

   
Minnesota 
Pollution Control 
Agency  
(1/22/91) 
Contact: 
E. Porcher 
 
 

 Opinion: 
Vulnerability maps can be a useful tool for setting priorities 
for ground water protection efforts.  Map uniformity is 
desired; with the development of different vulnerability 
assessment methods comes the risk of inconsistent results. 
 
Products: 
A statewide 1:500,000 map on ground water contamination 
susceptibility in Minnesota was prepared in 1989, using four 
components: aquifer materials, recharge potential, soil 
materials, and vadose zone materials. 
 
Publication: 
Ground Water Contamination Susceptibility in Minnesota (E. 
Porcher, 1989) - includes page-size maps of the 
susceptibility map and the four components. 
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Department of 
Health 
(9/20/91) 
Contact: 
B. Olsen 
 
 

 Opinion: 
Vulnerability maps are very useful for educating the public 
and decision makers. 
 
Activity: 
Maps of the susceptibility of near-surface water based on 
vertical permeability (various scales: 1:24,000, 1:100,000, 
1:250,000). 

   
Minnesota 
Geological Survey 
(10/13/89) 
Contact: 
K. Harris 
 
 

 Opinion: 
Vulnerability maps are intended to provide guidelines to the 
general public and local, state, and federal government 
agencies as to the susceptibility of ground water to pollution.
 
Activity: 
County geologic atlas series includes maps at 1:100,000 
scale on the susceptibility of ground water systems to 
pollution. 
Parameters used: Permeability of surface and subsurface 
materials and depth to the water table. 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region V (see Illinois). 
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****************************************************************************** 
MISSISSIPPI 
****************************************************************************** 
Responsibility for groundwater 
quality protection:  
****************************************************************************** 
 
Department of 
Natural 
Resources, 
Bureau of Geology 
(9/14/89) 
Contact: 
M.B.E. Bograd 
 
 

 Opinion: 
The danger of misuse or misrepresentation of maps is 
outweighed by the possibility that good or proper decisions 
will be made.  An important problem of vulnerability maps is 
scale. 
 
Activity: 
Sanitary landfill suitability maps (1:62,500). 
 

   
U.S. Geological 
Survey 
(6/25/90) 
Contact: 
M.W. Gaydos 
 
 

 Opinion: 
Concern about the possible misuse of vulnerability maps. 
 
Activity: 
None. 
 

   
U.S. 
Environmental 
Protection Agency 

 Included in EPA Region IV (see Georgia). 
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****************************************************************************** 
MISSOURI 
****************************************************************************** 
Responsibility for groundwater 
quality protection:  
****************************************************************************** 
 
Department of 
Natural 
Resources, Water 
Resources 
Program 
(1/22/91) 
Contact: 
S. McIntosh 
 
 

 Opinion: 
Vulnerability maps should be used as guidelines only or as a 
first step to show what types of site-specific data are 
needed. 
 
Activity: 
Attempt of compiling county-size maps (1:250,000) and state 
maps (1:500,000 - 1:1,000,000). 
 

   
Department of 
Natural 
Resources, 
Division of 
Geology and Land 
Survey 
(9/19/89) 
Contact: 
J.H. Williams 
 
 

 Opinion: 
Vulnerability maps should provide constraint or limitation 
information that would assist regulators to make decisions. 
 
Product: 
Geologic limitations for siting hazardous-waste isolation 
facilities (map 1:500,000). 
 

   
U.S. Geological 
Survey 
(6/25/90) 
Contact: 
L.A. Waite 
 

 No activity in vulnerability mapping. 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region VII (See Kansas). 
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****************************************************************************** 
MONTANA 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of Health and Environmental Sciences 
****************************************************************************** 
 
Department of 
Health and 
Environmental 
Sciences 
(1/18/91) 
Contact: 
J.L. Arrigo 
 
 

 Activity: 
No activity in vulnerability mapping.  Plans are in progress 
for a ground water prioritization map, which considers water 
as ranking criterion. 
 

   
Department of 
Natural Resources 
and Conservation 
(1/14/91) 
Contact: 
M. Shapley 
 
 

 No activity in vulnerability mapping. 
 

   
U.S. Geological 
Survey 
(6/27/90) 
Contact: 
J.A. Moreland 
 
 

 Opinion: 
Scale problems limit usefulness of vulnerability maps and 
make them subject to misuse. 
 
Activity: 
None. 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region VIII (see Colorado). 
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****************************************************************************** 
NEBRASKA 
****************************************************************************** 
Responsibility for groundwater 
quality protection:  
****************************************************************************** 
 
Department of 
Environmental 
Control 
(7/29/91) 
Contact: 
D. Ehrman 
 
 

 Opinion: 
Vulnerability maps are a useful tool as long as the user 
thoroughly understands their limitations; for example, scale, 
assumptions used. 
 
Activity: 
DRASTIC maps of various locations at the scale of 1:24,000.
 

   
University of 
Nebraska, 
Conservation and 
Survey Division 
(9/11/89) 
Contact: 
P.B. Wigley 
 
 

 Activity: 
Statewide vulnerability mapping using the DRASTIC method. 
 The data layers were digitized using a GIS and mapped at a 
scale of 1:250,000.  The maps were combined to yield a 
state map with a 1:1,000,000 scale. 
 
Product: 
Groundwater Vulnerability to Contamination in Nebraska, 
1:1,000,000. 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region VII (see Kansas). 
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****************************************************************************** 
NEVADA 
****************************************************************************** 
Responsibility for groundwater 
quality protection: 
****************************************************************************** 
 
Department of 
Conservation and 
Natural Resources 
(1/18/91) 
Contact: 
R.M. Turnipseed 
 
 

 No activity in vulnerability mapping. 

   
Nevada Bureau of 
Mines and 
Geology 
(1/6/92) 
Contact: 
J.G. Price 
 

 No activity in vulnerability mapping. 
 

 
 
U.S. Environmental      Included in EPA Region IX (see California). 
Protection Agency 
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****************************************************************************** 
NEW HAMPSHIRE 
****************************************************************************** 
Responsibility for groundwater 
quality protection: 
****************************************************************************** 
 
Department of 
Environmental 
Services, Water 
Supply Division 
(1/13/92) 
Contact: 
S. Pillsbury 
 

 Opinion: 
Vulnerability maps are useful because they allow local and 
state agencies to prioritize their efforts. 
 
Activity: 
Groundwater hazard maps (1:24,000) showing existing and 
potential contamination sources and their proximity to public 
water supplies. 
 

   
Department of 
Environmental 
Services, 
Geological Survey 
(10/2/91) 
Contact: 
M.E. Dowse 
 

 No activity in vulnerability mapping. 
 

   
U.S. Geological 
Survey 
 

 Included in the New England District (see Massachusetts). 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region I (see Massachusetts). 
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****************************************************************************** 
NEW JERSEY 
****************************************************************************** 
Responsibility for groundwater 
quality protection:  
****************************************************************************** 
 
Department of 
Environmental 
Protection, 
Geological Survey 
(11/6/89) 
Contact: 
G. Carter 
 
 

 Opinion: 
Vulnerability maps are very useful; however, they are data-
density and scale dependent.  What may be considered a 
"vulnerability map" is highly dependent upon the definition 
used to describe them.  The term "vulnerability" implies the 
map depicts this degree of risk. 
 
Standardization is most important as it pertains to 
establishing "standard" methods to evaluate vulnerability.  Of 
secondary importance is the format of the map.  The 
purpose of the map is important in determining its ultimate 
format and composition.  For instance, a regional planning 
map should avoid sharp line boundaries to preclude 
enlarging the map for use in determining on which side of 
the line a particular piece of land is located.  The optimum 
way to prepare a vulnerability map is through the use of a 
GIS. 
 
Activity: 
No vulnerability maps per se, only ground water impact area 
maps (1:24,000). 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region II (see New York). 
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****************************************************************************** 
NEW MEXICO 
****************************************************************************** 
Responsibility for groundwater 
quality protection:  
****************************************************************************** 
 
New Mexico 
Health and 
Environment 
Department, 
Ground Water 
Bureau 
(1/18/91) 
Contact: 
S. Castle 
 
 

 Opinion: 
Vulnerability maps are a necessary tool in making 
environmentally sound land use decisions.  The indices must 
be readily obtainable and scaled to suit local conditions. 
 
Activity: 
None at the state level.  A GIS capability is being developed 
and vulnerability mapping will be one anticipated application 
of the system. 
 
Note:  The city of Albuquerque is in the process of 
developing vulnerability maps. 
 

   
U.S. Geological 
Survey 
(6/27/90) 
Contact: 
D.W. Wilkins 
 
 

 No activity in vulnerability mapping. 
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****************************************************************************** 
NEW YORK 
****************************************************************************** 
Responsibility for groundwater 
quality protection:  
****************************************************************************** 
 
Department of 
Environmental 
Conservation, 
Division of Water 
(3/11/91) 
Contact: 
J.D. Gary 
 
 

 Opinion: 
A vulnerability map should be based on time of travel data 
derived from detailed aquifer parameters, water table 
gradient, and depth to the water table.  A lesser effort would 
be a gross qualitative effort open to misinterpretation and 
misuse.  Even a vulnerability map based on highly 
quantitative data will still be subject to site specific 
exceptions. 
 
Activity: 
Vulnerability has not been specifically mapped, but a number 
of maps of individual parameters at a 1:24,000 scale are 
available and can be used for constructing vulnerability 
maps. 
 

   
New York State 
Geological Survey 
(1/10/92) 
Contact: 
R.H. Fakundiny 
 

 No activity in vulnerability mapping. 
 

   
U.S. 
Environmental 
Protection 
Agency, Region II 
(11/19/90) 
Contact: 
D. LaPosta 
 

 No activities in vulnerability mapping in the region (New 
Jersey, New York). 
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****************************************************************************** 
NORTH CAROLINA 
****************************************************************************** 
Responsibility for groundwater Department of Environment,  
quality protection: Health and Natural Resources 
****************************************************************************** 
 
Department of 
Environment, 
Health, and 
Natural 
Resources, 
Ground Water 
Section 
(11/27/91) 
Contact: 
P.F. Nelson 
K.C. Matson 
 

 Opinion: 
There is a conceptual value to groundwater vulnerability 
maps on a regional and national scale.  However, reliable 
maps are difficult to produce and substantiate.  There is little, 
if any, statistical support for the DRASTIC method.  
 
Activity: 
Vulnerability mapping of the state under way using the 
DRASTIC method to assist in locating monitoring wells for a 
statewide interagency pesticide study.  Approximate scale of 
county maps 1:200,000. 
 

   
Department of 
Environment, 
Health, and 
Natural 
Resources, 
Geological Survey 
(1/13/92) 
Contact: 
C.H. Gardner 
 

 Opinion: 
Vulnerability maps may be useful for regional planning or 
assessment, but have limited application to site-specific 
problems. 
 
Activity: 
None. 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Retion IV (see Georgia). 
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****************************************************************************** 
NORTH DAKOTA 
****************************************************************************** 
Responsibility for groundwater 
quality protection: 
****************************************************************************** 
 
Department of 
Health, Division of 
Water Quality 
(2/1/91) 
Contact: 
L.D. Glatt 
 
 

 Opinion: 
Vulnerability maps can prove to be a useful tool in decision-
making process relating to land use planning.  However, the 
maps are not intended to replace a detailed site-specific 
hydrogeologic assessment. 
 
Activity: 
The North Dakota Weed Control Association in cooperation 
with the U.S. Soil Conservation Service and Department of 
Health completed a series of county ground water protection 
maps based on soil type and shallow ground water.  Due to 
limited scope of the maps, they are intended only as an 
education tool. 
 

   
North Dakota 
Geological Survey 
(12/4/89) 
Contact: 
E.C. Murphy 
 
 

 Opinion: 
Vulnerability maps are extremely useful and are one of the 
more effective ways for scientists to communicate with non-
scientists. 
 
Activity: 
Statewide map of suitability for solid waste disposal is being 
constructed at the scale of 1:1,000,000.  The map is based 
on the characteristics of surficial sediments and aquifer 
materials. 
 

   
U.S. Geological 
Survey 
(7/13/90) 
Contact: 
S. Cates 
 
 

 No activity in vulnerability mapping. 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region VIII (see Colorado). 
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****************************************************************************** 
OHIO 
****************************************************************************** 
Responsibility for groundwater 
quality protection:  
****************************************************************************** 
 
Ohio 
Environmental 
Protection Agency 
(8/14/91) 
Contact: 
M.G. Baker 
 
 

 Opinion: 
Vulnerability maps are of limited use. 
 
Activity: 
None.  The Ohio Department of Natural Resources is 
working on DRASTIC maps (Contact: Rebecca Petty, 
Ground Water Resources Section). 
 

   
Department of 
Natural 
Resources, 
Geological Survey 
(9/18/89) 
Contact: 
T.M. Berg 
 
 

 Activity: 
Not directly involved with the preparation of vulnerability 
maps; provides the basic geology maps for the state 
DRASTIC program. 
 

   
U.S. Geological 
Survey 
(6/25/90) 
Contact: 
S.M. Hindall 
 
 

 No activity in vulnerability mapping. 
 
Note: 
The Ohio Department of Natural Resources, Division of 
Water, has prepared county pollution potential maps using a 
DRASTIC system.  Almost all the state is completed. 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region V (see Illinois). 
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****************************************************************************** 
OKLAHOMA 
****************************************************************************** 
Responsibility for groundwater 
quality protection: 
****************************************************************************** 
 
Oklahoma Water 
Resources Board 
(1/21/92) 
Contact: 
R. Fabian 
 

 Opinion: 
Vulnerability mapping can be an important tool in assisting in 
the prioritization of groundwater resources. 
 
Activity: 
Several maps are in the process of being developed using 
the DRASTIC system (one county map at the 1:250,000 
scale and one at 1:24,000 scale). 
 

   
Department of 
Health 
(1/9/91) 
Contact: 
J.K. Leavitt 
 

 Activity: 
Not directly, mapping contracted with the Oklahoma 
Geological Survey. 
 

   
Oklahoma 
Geological Survey 
(3/12/92) 
Contact: 
K.S. Johnson 
 

 Have not prepared any vulnerability maps. 
 
Note: 
EPA funded vulnerability mapping project conducted by the 
Oklahoma State University (W.A. Pettyjohn). 
 

   
   
U.S. Geological 
Survey 
(9/4/90) 
Contact: 
R.L. Hanson 
 
 

 No activity in vulnerability mapping. 
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****************************************************************************** 
OREGON 
****************************************************************************** 
Responsibility for groundwater 
quality protection:  
****************************************************************************** 
 
Department of 
Environmental 
Quality, Ground 
Water Section 
(9/10/91) 
Contact: 
D. Terra 
 
 

 Opinion: 
Vulnerability maps are a tool for managers to focus priorities 
for allocation of staff and resources. 
 
Activity: 
With assistance from the Oregon Ground-Water Vulnerability 
Task Force, a pilot demonstration project was initiated in 
June 1990.  This project will map general, statewide ground-
water vulnerability and detailed ground-water vulnerability in 
two study areas.  The objective is to develop, test and 
demonstrate the utility of ground-water vulnerability 
assessment using the DRASTIC methodology.  In addition, a 
GIS Ground-Water Data Base for Oregon is being 
developed, which will facilitate future vulnerability mapping. 
 

   
Water Resources 
Department 
(8/16/91) 
Contact: 
K. Lite 
 
 

 No activity. 
 

Department of 
Geology and 
Mineral Industries 
(1/6/92) 
Contact: 
D.E. Wermiel 
 

 No activity. 
 

   
U.S. Geological 
Survey, Tacoma, 
WA 
(7/23/90) 
Contact: 
N.P. Dion 
 
 

 Activity: 
In the near future the Oregon Office of the Pacific Northwest 
District will begin a project designed to formulate a 
methodology by which a three-dimensional ground-water 
flow mode, a DRASTIC analysis, and information on current 
and potential contaminant loading can be used conjunctively 
to answer questions concerning ground-water vulnerability. 
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U.S. 
Environmental 
Protection 
Agency, Region X 
(11/8/90) 
Contact: 
K. Youenes, 
Seattle, WA 
 
 

 Opinion: 
See Washington 
 
Activity: 
The Oregon Ground-Water Vulnerability Task Force was 
formed in 1989.  This multi-agency work group is working on 
the assessment of general, statewide susceptibility of ground 
water to contamination, using a modified form of DRASTIC. 
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****************************************************************************** 
PENNSYLVANIA 
****************************************************************************** 
Responsibility for groundwater 
quality protection:  
****************************************************************************** 
 
Department of 
Environmental 
Resources 
(1/9/92) 
Contact: 
J.E. McSparran 
 

 No activity in vulnerability mapping. 
 

   
Pennsylvania 
Geological Survey 
(1/17/92) 
Contact: 
M.E. Moore 
 

 Opinion: 
With proper disclaimers, vulnerability maps can be useful 
tools for planners.  Too often, though, they are viewed as 
"the last word" when, in fact, they are living documents. 
 
Activity: 
None. 
 

   
U.S. Geological 
Survey 
(7/23/90) 
Contact: 
D.E. Click 
 
 

 Opinion: 
Vulnerability maps need definition of their purpose.  
Generalization of multi-factor data summaries may be 
misleading and wrong for the applied use. 
 
Activity: 
None. 
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U.S. 
Environmental 
Protection 
Agency, Region III 
(11/30/90) 
Contact: 
P.A. Weber 
 
 

 Opinion: 
Vulnerability maps are essential for protecting ground-water 
sources of drinking water.  The biggest constraint is the 
quality of data. 
 
Activity: 
Identification of areas, within the region, which are most 
susceptible to ground-water contamination using the 
DRASTIC system.  Thirty most vulnerable counties have 
been identified within this 5-state region (Delaware, 
Maryland, Pennsylvania, Virginia, West Virginia).  The 
vulnerability formula includes groundwater users, known and 
potential contamination sources, and risk to affected users.  
Map scales:  1:2,000,000 for multi-state assessment; 
1:500,000 for Pennsylvania groundwater risk assessment; 
1:100,000 for county DRASTIC evaluation; and 1:24,000 for 
a pilot county assessment. 
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****************************************************************************** 
RHODE ISLAND 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of Health and Environmental Control 
****************************************************************************** 
 
Department of 
Environmental 
Management 
(1/9/92) 
Contact: 
M.D. Bradley 
 

 Opinion: 
Vulnerability maps are useful for generalized application. 
 
Activity: 
No activity in vulnerability mapping.  Only mapping for the 
classification of groundwater.  The major component is the 
critical portion of the recharge area to the groundwater 
reservoir (state map 1:420,000). 
 

   
Office of the State 
Geologist 
(1/10/92) 
Contact: 
J.A. Cain 
 

 No activity in vulnerability mapping. 
 

   
U.S. Geological 
Survey 
 

 Included in the New England District (see Massachusetts). 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region I (see Massachusetts). 
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****************************************************************************** 
SOUTH CAROLINA 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of Health and Environmental Control 
****************************************************************************** 
 
Department of 
Health and 
Environmental 
Control 
(8/22/91) 
Contact: 
P. Stone 
 
 

 Opinion: 
Vulnerability maps are useful for ground water professionals 
to help determine the relative degree of concern and effort 
needed for evaluations of actual or potential ground water 
contamination.  Otherwise, such maps are subject to severe 
misuse in the decision - making process. 
 
Activity. 
None.  The Department has purposely resisted producing 
vulnerability maps, and prefers the selection of proper 
assessment criteria and the inclusion of professional people 
in planning and decision making. 
 

   
South Carolina 
Geological Survey 
(9/18/89) 
Contact: 
N.K. Olson 
 
 

 No activity in vulnerability mapping. 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region IV (see Georgia). 
 

   
Other 
 

 A demonstration DRASTIC map (1:125,000) of the 
Greenville County was prepared by the National Water Well 
Association for testing the DRASTIC system in 1985. 
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****************************************************************************** 
SOUTH DAKOTA 
****************************************************************************** 
Responsibility for groundwater 
quality protection:  
****************************************************************************** 
 
Department of 
Water and Natural 
Resources, 
Geological Survey 
(10/30/89) 
Contact: 
L.S. Hedges 
M. Jarrett 
 

 Activity: 
No one in the state is engaged in aquifer vulnerability 
mapping.  Vulnerability assessment of all public water supply 
systems is under way. 
 

   
U.S. 
Environmental 
Protection Agency 

 Included in EPA Region VIII (see Colorado). 
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****************************************************************************** 
TENNESSEE 
****************************************************************************** 
Responsibility for groundwater 
quality protection:  
****************************************************************************** 
 
Department of 
Health and 
Environment, 
Division of Water 
Supply 
(11/19/90) 
Contact: 
D.R. Rima 
 
 

 Activity: 
No activity in ground water vulnerability mapping.  
Vulnerability maps of wellhead protection areas will be 
developed in cooperation with the U.S. Geological Survey. 
 

   
Tennessee 
Division of 
Geology 
(1/27/92) 
Contact: 
E.M. Foust 
 

 Vulnerability maps are not produced by any state agency. 
 

   
U.S. Geological 
Survey 
(7/2/90) 
Contact: 
W.R. Barron, Jr. 
 
 

 No activity in vulnerability mapping. 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region IV (see Georgia). 
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****************************************************************************** 
TEXAS 
****************************************************************************** 
Responsibility for groundwater 
quality protection:  
****************************************************************************** 
 
Texas Water 
Commission 
(8/5/91) 
Contact: 
M. Hart 
 
 

 Opinion: 
Vulnerability maps serve several purposes, including the 
need to evaluate local and regional ground water problems, 
and the distribution of limited resources for addressing these 
problems.  Maps can also be used to educate the public 
about aquifers as part of a larger interconnected system, 
which is affected by human activities.  The greatest worry is 
the misuse of the maps by well-meaning but uneducated 
individuals or groups with little understanding of 
hydrogeology or ground water contamination. 
 
Activity: 
Aquifer pollution potential mapping of Texas on a county by 
county basis using the DRASTIC system.  The objective is to 
develop two maps for each county; one showing general 
vulnerability to ground water contamination, the other aimed 
at contamination from agricultural sources (scale 1:250,000). 
 By July 1991, 10 of 254 counties were completed.  
Verification of vulnerability maps is being carried out with 
sampling programs in 6 counties where detail mapping is 
completed.  Results should be released during FY 92. 
 
Product: 
Two statewide DRASTIC maps, general and agricultural, at a
scale of approximately 1:2,000,000 were published in 1989. 
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University of 
Texas, Bureau of 
Economic 
Geology 
(9/11/89) 
Contact: 
C.W. Kreitler 
 
 

 Opinion: 
Vulnerability mapping needs to be flexible so that the user 
can customize the maps to his own specific needs.  Too 
much quantification is not always good.  If too many 
variables are factored into one final numerical index (such as 
DRASTIC), critical parameters may be subdued by other 
parameters not important for vulnerability assessment of a 
particular setting. 
 
Activity: 
No vulnerability maps per se, only a series of environmental 
geology maps, which are an important precursor to 
vulnerability mapping. 
 

 

U.S. Geological 
Survey 
(6/29/90) 
Contact: 
L.F. Land 
 
 

 Opinion: 
Assigning a numerical index to a range of values causes 
vulnerability maps to be suspect. 
 
Activity: 
None. 
 

   
Other 
 

 A demonstration DRASTIC map (1:125,000) of the Gilespie 
County was prepared by the National Water Well Association
for testing the DRASTIC system in 1985. 
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****************************************************************************** 
UTAH 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of Environmental Quality 
****************************************************************************** 
 
Department of 
Environmental 
Quality 
(1/21/92) 
Contact: 
K.L. Alkema 
 

 Opinion: 
At this point, vulnerability maps should only be used as an 
educational tool until inconsistencies in map design and 
content are removed. 
 
Activity: 
Cooperative vulnerability study of the Salt Lake County 
(expected completion:  June 1992).  Modified DRASTIC 
method is being used for mapping deep, semi-confined 
principal aquifer.  In 1991 the Utah Department of 
Agriculture, in cooperation with the Utah State University, 
developed a state agricultural DRASTIC map to determine 
sensitive agricultural lands. 
 

   
Department of 
Natural 
Resources, 
Division of Water 
Resources 
(8/19/91) 
Contact: 
N.S. Stauffer, Jr. 
 
 

 No activity in vulnerability mapping. 
 

   
Department of 
Natural 
Resources, Utah 
Geological and 
Mineral Survey 
(1/16/92) 
Contact: 
G.E. Christenson 
 

 No activity in vulnerability mapping. 
 
Product: 
Geologic suitability for wastewater disposal in bedrock, 
Duchesne County, Utah, 1:100,000 (Plate 3, UGMS Special 
Study 72, 1990). 
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U.S. Geological 
Survey 
(6/29/90) 
Contact: 
J.S. Gates 
 
 

 Opinion: 
Vulnerability maps should be carefully thought out and their 
meaning and degree of reliability fully explained.  Cookbook 
approaches such as DRASTIC can be misleading. 
 
Activity: 
Maps of susceptibility to contamination based on recharge 
areas, vertical hydraulic gradient, and ground-water velocity.

   
U.S. 
Environmental 
Protection Agency 

 Included in EPA Region VIII (see Colorado). 
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****************************************************************************** 
VERMONT 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Agency of Natural Resources 
****************************************************************************** 
 
Department of 
Environmental 
Conservation 
(DEC), 
Groundwater 
Management 
Section 
(1/10/91) 
Contact: 
D. Butterfield 
 
 

 Opinion: 
We agree with the concept of vulnerability mapping provided 
there are enough data to construct a useful map. 
 
Activity: 
None. 
 

   
 
DEC, Water 
Supply Division 
(7/29/91) 
Contact: 
W. Ladue 
 
 

 Opinion: 
Value of vulnerability maps depends on their quality. 
 
Activity. 
None. 
 

   
U.S. Geological 
Survey 

 Included in the New England District (see Massachusetts). 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region I (see Massachusetts). 
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****************************************************************************** 
VIRGINIA 
****************************************************************************** 
Responsibility for groundwater 
quality protection:  
****************************************************************************** 
 
Department of 
Health, Division of 
Water Supply 
Engineering 
(1/7/91) 
Contact: 
R.B. Taylor 
 
 

 Activity. 
Virginia is in the beginning stage of looking at vulnerability 
mapping. 
 

   
Virginia 
Geological Survey 
(9/11/89) 
Contact: 
R.C. Milici 
 

 No activity in vulnerability mapping. 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region III (see Pennsylvania). 
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****************************************************************************** 
WASHINGTON 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of Ecology 
****************************************************************************** 
 
Department of 
Ecology, Water 
Quality Program 
(4/29/91) 
Contact: 
R. Palmquist and 
J.D. Spina 
 

 Activity: 
Washington State is addressing ground-water protection 
through various programs including the EPA Ground Water 
Vulnerability Project, which is designed to develop feasible 
criteria for assessing ground-water vulnerability.  A Task 
Force was formed in 1989 and a pilot study was initiated in 
1990 to evaluate the DRASTIC models developed for 
portions of Thurston and Franklin Counties before a state 
vulnerability map will be generated. 
 

   
Department of 
Natural 
Resources, 
Division of 
Geology 
(9/11/89) 
Contact: 
R. Lasmanis 
 
 

 No activity in vulnerability mapping. 
 

   
U.S. Geological 
Survey, Pacific 
Northwest District 
(7/23/90) 
Contact: 
N.P. Dion 
 
 

 Activity: 
As a test of the capabilities of a GIS software, a vulnerability 
map of a small project area was produced using the 
DRASTIC parameters.  Another vulnerability project included 
a county project in Clark County. 
 
Other Products: 
Statewide maps of factors for the selection of sites for the 
land disposal of waste at a scale of 1:750,000 (USGS, WRIR 
84-4279, 1986). 
 

   
Intergovernmental 
Resource Center 
(1/13/92) 
Contact: 
R. Swanson 
 

 Opinion: 
The biggest difficulty with vulnerability maps is explaining 
that despite technical limitations, there are many good 
applications of them.  They are best when considering 
specific risks such as fertilizers, types of point sources, etc. 
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Activity: 
A DRASTIC map of Clark Couinty (1:72,000).  Cooperatively 
working with the USGS to develop a method to assess 
vulnerability using GIS loading maps, the regional 
groundwater flow model, and susceptibility mapping.  
Compiling a literature review of conjunctive use of flow 
models and vulnerability mapping. 

   
U.S. 
Environmental 
Protection 
Agency, Region X 
(11/8/90) 
Contact: 
K. Youenes 
 
 

 Opinion: 
The EPA Region 10 conceptually defines ground-water 
vulnerability as the sum of hydrogeologic susceptibility and 
contaminant loading potential.  In order to assess ground-
water vulnerability, or the risk of ground-water 
contamination, it is assumed that it is necessary to consider 
the potential for introducing contaminants, at or near the 
surface, as well as the fate and transport of these 
contaminants once they are introduced. 
 
Activity: 
The EPA Region 10 is directly, or indirectly, involved with 
eleven separate ground-water vulnerability mapping projects 
in Idaho, Oregon, and Washington, involving local, state, and 
other federal agencies.  These projects are part of the 
Ground-Water Vulnerability Project.  In general, these 
projects are developing modified forms of DRASTIC to 
assess hydrogeologic susceptibility, and are developing a 
variety of methods for assessing contaminant loading 
potential.  All projects are using ARC/INFO GIS to store and 
analyze data. 
The Ground-Water Vulnerability Project is a multi-agency 
effort, involving local, state, and federal agencies in Idaho, 
Oregon, and Washington.  The overall purpose of the project 
is to provide critical information to environmental managers 
for protecting vulnerable aquifers from contamination.  The 
project has three basic goals:  (1) develop feasible and 
credible criteria for assessing ground-water vulnerability; (2) 
develop a sound and defensible ground-water Geographic 
Information System (GIS) database for assessing ground-
water vulnerability and related uses; and (3) ensure 
consistency and cooperation among local, state, and federal 
agencies, in assessing ground-water vulnerability and 
managing ground-water resources. 
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Other 
 

 A demonstration DRASTIC map (approximate scale 
1:200,000) of the Pierce County was prepared by the 
National Water Well Association for testing the DRASTIC 
system in 1985. 
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****************************************************************************** 
WEST VIRGINIA 
****************************************************************************** 
Responsibility for groundwater 
quality protection:  
****************************************************************************** 
   
Division of Natural 
Resources, Water 
Resources Section 
(1/28/91) 
Contact: 
P.W. Campbell 
 
 

 Opinion: 
Vulnerability maps are useful only in making "first-cut" 
decisions.  It is important that disclaimers appear on these 
types of maps informing the user of the map limitations. 
 
Activity: 
The DNR, in cooperation with EPA, produced in 1990 the 
DRASTIC map of Jefferson County at the scale of 
1:100,000, as part of a demonstration project "Pesticides in 
Ground Water".  Mapping of this karst area indicated many 
limitations of the DRASTIC system. 
 

   
Division of Natural 
Resources, Waste 
Management 
Section 
(9/12/91) 
Contact: 
L. Baker 
 
 

 Opinion: 
Vulnerability maps are useful for prioritizing statewide efforts. 
 They should be recognized as highly exaggerated models. 
 
Activity: 
A very preliminary statewide map at a scale of 1:500,000, 
based on the DRASTIC methodology. 
 

   
West Virginia 
Geological and 
Economic Survey 
(10/6/89) 
 

 Activity: 
Suitability maps for municipal landfill siting. 
 

   
U.S. Geological 
Survey 
(6/29/90) 
Contact: 
D.H. Appel 
 
 

 No activity in vulnerability mapping. 
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U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region III (see Pennsylvania). 
 

   

Other 
 
Contact: 
S. Carpenter, SCS 
 

 The U.S. Soil Conservation Service constructed a GIS 
vulnerability map of Jefferson County using the SEEPAGE 
model.  It is interesting how much this map differs from the 
DRASTIC map produced by the EPA.  It illustrates the 
contamination potential much better. 
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****************************************************************************** 
WISCONSIN 
****************************************************************************** 
Responsibility for groundwater 
quality protection: Department of Natural Resources 
****************************************************************************** 
 
Department of 
Natural 
Resources, Water 
Resources 
Management 
(7/26/91) 
Contact: 
D. Lindorff 
 
 

 Opinion: 
Vulnerability maps can be a useful tool in making land use 
decisions.  They are, however, only as good as the data 
used to prepare them. 
 
Product: 
Groundwater Contamination Susceptibility in Wisconsin, 
1987 (map 1:100,000 and report). 
 

   
Wisconsin 
Geological and 
Natural History 
Survey 
(4/8/91) 
Contact: 
A. Zaporozec 
 
 

 Opinion: 
Vulnerability assessment is the first step toward the 
protection of ground water.  Vulnerability mapping should 
include both the susceptibility to contamination and 
contaminant loading potential.  The main problem associated 
with vulnerability mapping is testing the validity of maps in 
field and how to include the dynamic character of 
vulnerability. 
 
Activity: 
Criteria and guidelines for assessing contamination potential 
of ground water in Wisconsin are being developed; 
completion anticipated in 1992.  County mapping of the soils' 
ability to attenuate contaminants is in progress (scale 
1:100,000).  By 1991, 14 out of 72 counties have been 
mapped. 
 
Other Products: 
A map of Rock County showing potential of subsurface 
materials to attenuate contaminants at the scale 1:100,000, 
based on depth to water, depth to bedrock, and character of 
rocks.  Groundwater contamination potential of Barron 
County (1:100,000), using a modified form of DRASTIC. 
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U.S. 
Environmental 
Agency 
 

 Included in EPA Region V (see Illinois). 
 

   
Other 
 

 A demonstration DRASTIC map (1:125,000) of the Portage 
County was prepared by the National Water Well Association
for testing the DRASTIC system in 1985. 
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****************************************************************************** 
WYOMING 
****************************************************************************** 
Responsibility for groundwater 
quality protection:  
****************************************************************************** 
 
Department of 
Environmental 
Quality, 
Groundwater 
Pollution Control 
(1/31/91) 
Contact: 
K.D. Frederick 
 
 

 Opinion: 
Vulnerability maps are useful as prediction and planning 
tools. 
 
Activity: 
Wyoming is in the process of initiating DRASTIC vulnerability 
mapping for state agricultural areas subject to agricultural 
chemical application. 
 
Product: 
Statewide Class V, injection well vulnerability map at the 
scale of 1:500,000, using DRASTIC methodology. 
 

   
Geological Survey 
of Wyoming 
(1/6/92) 
Contact: 
G.B. Glass 
 

 No opinion and no activity at this time. 
 

   
U.S. 
Environmental 
Protection Agency 
 

 Included in EPA Region VIII (see Colorado). 
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****************************************************************************** 
OTHER RESPONSES 
****************************************************************************** 
 
U.S. Geological 
Survey, Reston, 
VA 
(9/22/89) 
Contact: 
P. Cohen, 
Chief Hydrologist 
 
 

 Opinion: 
The U.S. Geological Survey does not have particular 
reservations on the use of vulnerability maps, so long as 
they are recognized as screening tools and not decision-
making tools, and that they are accompanied by sufficient 
documentation to fully describe the assumptions and 
methodologies used.  In practice, the mapping of aquifer 
vulnerability entails the same technical elements that would 
be evaluated in any basic reconnaissance of a ground-water 
system.  While the number of hydrogeologic variables 
evaluated would logically be a function of the complexity of 
the system, vulnerability maps are commonly based on only 
a limited number of hydrogeologic characteristics, principally 
the character of the soil, the unsaturated zone, and the 
depth to water.  The Environmental Protection Agency 
DRASTIC Index evaluates seven variables, including the net 
recharge, and is intended to be compared on an area-by-
area basis to identify areas that are relatively more 
susceptible to ground-water contamination.  The principal 
characteristic of vulnerability mapping systems, or the use of 
DRASTIC, is that they are based on a characterization that 
is essentially static in time, which tends to be heavily 
weighted toward the properties of the rocks, and which is 
principally a one-dimensional estimate of the ease with 
which a surface contaminant can move downward to the 
water table. 
 

   
Ralph C. Heath, 
Consultant, 
Raleigh, NC 
(9/11/89) 
 

 Opinion: 
One of the most important factors in vulnerability 
assessment has never been considered and that is proximity 
to streams and ground-water discharge areas.  Ground 
water in such areas, where natural gradients have not been 
reversed, is least subject to contamination.  To worry about 
the misuse of vulnerability maps, and not to release them for 
this reason, is useless because humans are capable of 
misusing everything. 
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U.S. 
Environmental 
Protection 
Agency, 
Washington, DC 
(1/21/92) 
Contact: 
M. Ginsberg 
 

 Opinion: 
The major concerns about vulnerability maps are: their 
development through the use of methods that were not field 
tested or were field tested, but are not appropriate to all 
areas; their development at a scale not appropriate to the 
data; their development by personnel lacking the necessary 
expertise; and the not infrequent detection of contamination 
in areas mapped as low vulnerability. 
 
Activity: 
Development of a technical assistance document on 
methods for assessing the sensitivity and vulnerability of the 
groundwater reservoir to contamination by pesticides. 
 
Product: 
The 1990 National Pesticide Study contains county 
assessments of sensitivity to pesticide contamination of 
groundwater based on agricultural DRASTIC.  The 1991 
report "Regional Assessment of Aquifer Vulnerability and 
Sensitivity in the Conterminous United States" (Pettyjohn 
and others, 1991) contains small-scale state maps of aquifer 
vulnerability to contamination from shallow (Class V) 
injection wells. 
 

   
Ontario Ministry of 
the Environment 
(1/21/92) 
Contact: 
G.M. Hughes 
 

 Opinion: 
Numerical rating systems, such as DRASTIC, are of little 
value and may be harmful.  They are intended to allow 
people not competent in hydrogeology to make 
hydrogeologic decisions without responsibility. 
 
Products: 
Map of susceptibility of ground water to contamination in 
Ontario (1:1,000,000).  The large-scale (1:50,000) 
groundwater susceptibility maps for planning purposes in the 
southwest region. 
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  APPENDIX A. SURVEY QUESTIONNAIRE 
 
 QUESTIONNAIRE ON VULNERABILITY MAPPING 
 

We hope that you are willing to answer the following questions and contribute thus 
to the success of our efforts.  Thank you. 
 
1. What is your opinion on the maps of ground-water vulnerability 
 (susceptibility) to contamination (or contamination potential maps)? 
 
 
2. What types of vulnerability maps have been constructed by you or your office and 

on what scale? 
 
 
 
3. To what goals were the maps made? 
 
 
 
4. Which parameters in general were used, and did you have reliable values? 
 
 
 
5. Who are users of the maps and are hydrogeologists involved in the applications of 

the maps? 
 
 
 
6. Can you give examples or case histories of the use and the misuse of maps 

or examples of the verification of vulnerability maps in field? 
 
 
 
7. Do you know of other organizations (here or abroad) which developed vulnerability 

maps? 
 
 
 
8. Can you send copies of the existing types of vulnerability maps with explanatory 

notes; can you give references to literature on vulnerability mapping or names of 
hydrogeologists working in this field? 

 
 
Please send your answers and comments to:       
 Respondent's Name and Address: 
Dr. Alexander Zaporozec                                  
Wisconsin Geological Survey                                     
3817 Mineral Point Road                                      
Madison, WI  53705                                    
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 APPENDIX B. 
 
 STATE ENVIRONMENTAL/NATURAL RESOURCE AGENCIES 
 
 
Fred Mason 
Water Division 
Dept. of Environmental Management 
1751 Congressman W.L. Dickinson Dr. 
Montgomery, AL 36130 
 
Larry Dietrick, Director 
Division of Environmental Quality 
Dept. of Environmental Conservation 
P.O. Box O 
Juneau, AK 99811-1800 
 
Wayne Hood 
Ground Water Unit 
Office of Water Quality 
Dept. of Environmental Quality 
2005 North Central Ave. 
Phoenix, AZ 85004 
 
Robert Cordova 
Division of Engineering, Slot #37 
Arkansas Dept. of Health 
4815 W. Markham St. 
Little Rock, AR 72205-3867 
 
Ralph H. Desmarais 
Water Division 
Dept. of Pollution Control and Ecology 
8001 National Dr., P.O. Box 9583 
Little Rock, AR 72219 
 
D. Todd Fugitt, P.R.G. 
Hydrogeologist 
Arkansas Soil and Water 
Conservation Commission 
101 East Capitol, Ste. 350 
Little Rock, AR 72201 
 
Jesse M. Diaz, Chief 
Division of Water Quality 
State Water Resources Control Board 
901 P St., P.O. Box 100 
Sacramento, CA 95812-0100 
 
 
James U. McDaniel, Deputy Director 

Department of Water Resources 
1416 Ninth St., P.O. Box 942836 
Sacramento, CA 94236-0001 
 
Thomas M. Vernon, M.D. 
Executive Director  
Department of Health 
4210 E. 11th Ave. 
Denver Co. 80220 
 
Adrian Freund, Chief 
Bureau of Water Management 
Dept. of Environmental Protection 
State Office Bldg., 165 Capitol Ave. 
Hartford, CT 06106 
 
Alan J. Farling, Administrator 
Division of Water Resources 
Dept. of Natural Resources 
and Environmental Control 
89 Kings Highway, P.O. Box 1401 
Dover, CT 19903 
 
Gary Maddox 
Ground Water Quality Monitoring 
Section 
Dept. of Environmental Regulation 
2600 Blair Stone Rd. 
Tallahassee, FL 32399-2400 
 
Nolton Johnson, Chief 
Water Resources Management Branch 
Dept. of Natural Resources 
Floyd Towers East, 205 Butler St. 
Atlanta, GA 30334 
 
Angel B. Marquez 
Director, Drinking Water Program 
Environmental Protection Agency 
IT&E Harmon Plaza 
Complex Unit D-107 
130 Rojas St. 
Harmon, Guam 96911 
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Manabu Tagomori, Deputy Director 
Div. of Water and Land Development 
Dept. of Land and Natural Resources 
P.O. Box 373 
Honolulu, HI 96809 
 
John C. Lewin, Director 
Department of Health 
1250 Punchbowl St. 
Honolulu, HI 96813 
 
Michael Rupert 
Div. of Environmental Quality 
Dept. of Health and Welfare 
1410 N. Hilton 
Boise, ID 83706 
 
Donald R. Vonnahme, Director 
Division of Water Resources 
2300 S. Dirksen Pkwy. 
Springfield, IL 62764 
 
Robert Clarke 
Illinois Environmental Protection Agency 
2200 Churchill Rd. 
Springfield, IL 62706 
 
John Simpson, Head 
Division of Water 
Dept. of Natural Resources 
2475 Directors Row 
Indianapolis, IN 46241 
 
Steve Roush, Acting Chief 
Ground Water Section 
Dept. of Environmental Management 
105 S. Meridian St. 
Indianapolis, IN 46206-6015 
 
Darrell McAllister, Chief 
Surface and Groundwater Protection 
Bureau 
Department of Natural Resources 
E. Ninth and Grand Ave., Wallace Bldg. 
Des Moines, IA 50319-0034 
 
 

 
David L. Pope 
Chief Engineer-Director 
Division of Water Resources 
901 S. Kansas Ave., 2nd Fl. 
Topeka, KS 66612-1283 
 
Ron Fox, Director 
Bureau of Environmental Quality 
Kansas Dept. of Health and                   
Environment 
Forbes Field, Bldg. 740 
Topeka, KS 66620-0002 
 
Stephen A. Hurst 
Kansas Water Office 
109 SW Ninth St., Suite 300 
Topeka, KS 66612-1249 
 
Jack A. Wilson, Director 
Division of Water 
Dept. for Environmental Protection 
Natural Resources and Environmental  
Protection Cabinet 
18 Reilly Rd. 
Frankfort, KY 40601 
 
Louis R. Johnson, Administrator 
Ground Water Protection Division 
Dept. of Environmental Quality 
P.O. Box 82215 
Baton Rouge, LA 70884-2215 
 
J. Patrick Batchelor, Commissioner 
Office of Conservation 
Department of Natural Resources 
P.O. Box 94275, Capitol Sta. 
Baton Rouge, LA 70804-9275 
 
Cheryl W. Fontaine 
Dept. of Environmental Protection 
HMSWC State House Station #17 
Augusta, ME 04333 
 
David Braley 
Division of Health Eng. 
Dept. of Human Services 
State House Station #10 
August, ME 04333 
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Donovan Bowley 
Division of Water Supply 
Dept. of Environmental Protection 
1 Winter St. 
Boston, MA 02211 
 
Richard Thibedeau, Director 
Water Resources 
Dept. of Environmental Management 
100 Cambridge St. 
Boston, MA 02202 
 
Norman Lazarus 
Water Management Administration 
Department of the Environment 
2500 Broening Highway 
Baltimore, MD 21224 
 
Dennis J. Hall, Chief 
Land and Water Management Division 
Department of Natural Resources 
Box 30028 
Lansing, MI 48909 
 
Jan Falteisek 
Division of Waters 
Dept. of Natural Resources 
500 Lafayette Rd. 
St. Paul, MN 55155 
 
Bruce Olsen 
Water Supply and Well Management 
Section 
Department of Health 
925 Delaware St., SE 
Minneapolis, MN 55459-0040 
 
Eric Porcher 
Div. of Ground Water and Solid Waste 
Minnesota Pollution Control Agency 
520 Lafayette Rd. 
St. Paul, MN 55155-3898 
 
Charles T. Branch, Director 
Bureau of Land and Water Resources 
Dept. of Environmental Quality 
Southport Mall, P.O. Box 10631 
Jackson, MS 39289 
 
 
Steve McIntosh, Director 

Water Resources Program 
Department of Natural Resources 
P.O. Box 250 
Rolla, MO 65401 
 
Division of Environmental Quality 
Truman Bldg. 
301 High St. 
Jefferson City, MO 65101 
 
John Arrigo 
Water Quality 
Dept. of Health and Environmental 
Sciences 
Cogswell Bldg., Room A206 
Helena, MT 59620 
 
Gary Fritz, Administrator 
Water Resources Division 
Dept. of Natural Resources and 
Conservation 
1520 East Sixth Ave. 
Helena, MT 59620-2301 
 
Dick Ehrman 
Water Quality Division 
Dept. of Environmental Control 
301 Centennial Mall South 
Lincoln, NE 68509-8922 
 
R. Michael Turnipseed, State Engineer 
Division of Water Resources 
Dept. of Conservation and Natural 
Resources 
Capitol Complex, Nye Building 
201 S. Fall St. 
Carson City, NV 89710 
 
Icyl C. Mulligan 
Water Quality Planning 
Division of Environmental Protection 
Dept. of Conservation and Natural 
Resources 
123 W. Nye Lane 
Carson City, NV 89710 
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Sarah Pillsbury 
Dept. of Environmental Services 
6 Hazen Dr., P.O. Box 95 
Concord, NH 03301 
 
Eric Evenson, Acting Director 
Division of Water Resources 
Dept. of Environmental Protection 
401 E. State St., CN 029 
Trenton, NJ 08625-0029 
 
Stuart Castle, Chief 
Ground Water Bureau 
Environmental Improvement Division 
Health and Environment Dept. 
1190 St. Francis Dr., H. Runnels Bldg. 
Santa Fe, NM 87503 
 
Salvatore Pagano, Director 
Division of Water 
Dept. of Environmental Conservation 
50 Wolf Rd. 
Albany, NY 12233 
 
Perry F. Nelson, Chief 
Ground Water Section 
Dept. of Environment, Health 
and Natural Resources 
P.O. Box 27687 
Raleigh, NC 27611-7687 
 
L. David Glatt 
Division of Water Quality 
Department of Health 
1200 Missouri Ave., Box 5520 
Bismarck, ND 58502-5520 
 
Rebecca Petty 
Ground Water Resources Section 
Division of Water 
Department of Natural Resources 
Fountain Square, Bldg. E 
Columbus, OH 43224-1387 
 
Michael G. Baker 
Division of Ground Water Protection 
Ohio Environmental Protection Agency 
P.O. Box 1049, 1800 Watermark Dr. 
Columbus, OH 43266-0149 
 
Joan K. Leavitt, Commissioner 

State Department of Health 
P.O. Box 53551, 1000 NE Tenth 
Oklahoma City, OK 73152 
 
Robert S. Fabian 
Oklahoma Water Resources Board 
600 N. Harvey, P.O. Box 150 
Oklahoma City, OK 73101-0150 
 
Doug Terra 
Ground Water Section 
Dept. of Environmental Quality 
811 SW Sixth Ave. 
Portland, OR 97204 
 
William H. Young, Director 
Water Resources Department 
3850 Portland Rd., NE 
Salem, OR 97310 
 
Daniel Drawbaugh, Director 
Bureau of Water Quality Management 
Dept. of Environmental Resources 
Fulton Building, 11th Fl. 
P.O. Box 2063 
Harrisburg, PA 17105-2063 
 
John E. McSparran, Director 
Bureau of Water Resource Management 
Dept. of Environmental Resources 
Fulton Building, 9th Fl. 
P.O. Box 8761 
Harrisburg, PA 17105-8761 
 
Margaret D. Bradley 
Groundwater Section 
Dept. of Environmental Management 
291 Promenade St. 
Providence, RI 02908-5767 
 
Peter Stone 
Ground-Water Protection Div. 
Dept. of Health and Environmental 
Control 
2600 Bull St. 
Columbia, SC 29201 
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Mark E. Steichen, Director 
Div. of Water Resources Management 
Dept. of Water and Natural Resources 
Joe Foss Office Building 
Pierre, SD 57501 
 
Donald R. Rima 
Division of Water Supply 
Dept. of Health and Environment 
150 9th Ave. N 
Nashville, TN 37247-3411 
 
Margaret Hart 
Ground Water Section 
Texas Water Commission 
P.O. Box 13087, 1700 N. Congress Ave. 
Austin, TX 78711-3087 
 
Kenneth Lee Alkema, Director 
Dept. of Environmental Quality 
288 North 1460 West 
Salt Lake City, UT 84116 
 
Norman E. Stauffer, Jr. 
Division of Water Resources 
Dept. of Natural Resources 
1636 W. North Temple 
Salt Lake City, UT 84116-3156 
 
Utah Department of Health 
288 North 1460 West 
Salt Lake City, UT 84116 
 
David Butterfield 
Water Quality Division 
Dept. of Environmental Conservation 
Agency of Natural Resources 
Waterbury Complex, 10 South 
Waterbury, VT 05677 
 
Scott Stewart 
Div. of Environmental Health 
Dept. of Health 
60 Main St., P.O. Box 70 
Burlington, VT 05402 
 
 
 
 
 
Gerald Seeley 

Ground Water Programs 
Virginia Water Control Board 
2111 N. Hamilton St. 
Richmond, VA 23230 
 
Eric Bartsch, Director 
Division of Water 
Department of Health 
Room 400, James Madison Bldg. 
109 Governor St. 
Richmond, VA 23219 
 
Ginny DeLuca 
Virginia Water Project 
P.O. Box 6659 
Roanoke, VA 24017 
 
James D. LaSpina 
Water Quality Program 
Department of Ecology 
MS PV-11 
Olympia, WA 98504-8711 
 
Rod Swanson 
Intergovernmental Resource Center 
1351 Officers' Row 
Vancouver, WA 98661 
 
Virginia Sterns 
Department of Health 
MS LD-11 
Olympia, WA 98504 
 
Patrick V. Campbell 
Water Resources Section 
Division of Natural Resources 
1201 Greenbrier St. 
Charleston, WV 25311 
 
Lewis Baker 
Waste Management Section 
Division of Natural Resources 
1356 Hansford St. 
Charleston, WV 25301 
 



 
 73 

Gary Viola 
Office of Environmental Health 
Division of Health 
Capitol Complex, Bldg. #3, Room 550 
Charleston, WV 25305 
 
David E. Lindorff 
Water Resource Management 
Dept. of Natural Resources 
101 S. Webster St. 
Madison, WI 53703 
 
Kevin D. Frederick 
Groundwater Pollution Control 
Dept. of Environmental Quality 
Herschler Building, 122 W. 25th St. 
Cheyenne, WY 82002 
 
Wyoming Dept. of Health 
Hathaway Bldg. 
2300 Capitol Ave. 
Cheyenne, WY 82202 
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 APPENDIX C. 
 
 STATE GEOLOGICAL SURVEYS 
 
Ernest A. Mancini 
Alabama Geological Survey 
P.O. Box O 
Tuscaloosa, AL 35486-9780 
 
Thomas E. Smith (Acting) 
Alaska Geological Survey 
794 University Ave., Suite 200 
Fairbanks, AK 99709-3645 
 
Larry D. Fellows 
Arizona Geological Survey 
845 N. Park Ave., Suite 100 
Tucson, AZ 85719-4816 
 
Norman F. Williams 
Arkansas Geological Survey 
3815 West Roosevelt Rd. 
Little Rock, AR 72204 
 
James F. Davis 
California Geological Survey 
Division of Mines and Geology 
Department of Conservation 
1416 9th St., Room 1341 
Sacramento, CA 95814 
 
John W. Rold 
Colorado Geological Survey 
1313 Sherman St., Rm. 715 
Denver, CO 80203 
 
Richard C. Hyde 
Connecticut Geological Survey 
Department of Environmental  
 Protection 
Natural Resources Center  
165 Capitol  Ave., Room 553 
Hartford, CT 06106 
 
Mr. Robert R. Jordan 
Delaware Geological Survey 
University of Delaware 
DGS Building 
Newark, DE 19716 
Walter Schmidt 

Florida Geological Survey 
Gunter Building  
903 W. Tennessee St. 
Tallahassee, FL 32304-7700 
 
William H. McLemore 
Georgia Geological Survey, EP 
Natural Resources, Room 400  
19 Martin Luther King Dr., S.W. 
Atlanta, GA 30334 
 
Manabu Tagomori 
Hawaii Geological Survey 
Division of Land and Water 
Development 
Dept. of Land and Natural Resources 
P.O. Box 373 
Honolulu, HI 96809 
 
Earl H. Bennett 
Idaho Geological Survey 
Morrill Hall, Room 332 
University of Idaho 
Moscow, ID  83843 
 
Morris W. Leighton 
Illinois Geological Survey 
121 Natural Resources Building 
615 East Peabody Dr. 
Champaign, IL 61820 
 
Norman C. Hester 
Indiana Geological Survey 
611 N. Walnut Grove 
Bloomington, IN 47405 
 
Donald L. Koch 
Iowa Geological Survey 
Department of Natural Resources 
123 N. Capitol St. 
Iowa City, IA 52242 
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Lee C. Gerhard 
Kansas Geological Survey 
1930 Constant Ave., West Campus 
The University of Kansas 
Lawrence, KS 66047 
 
Donald C. Haney 
Kentucky Geological Survey 
228 Mining and Mineral Resources 
 Building 
University of Kentucky 
Lexington, KY 40506-0107 
 
Charles G. Groat 
Louisiana Geological Survey 
P.O. Box G, University Station 
Baton Rouge, LA 70893 
 
Walter A. Anderson 
Maine Geological Survey 
Dept. of Conservation 
State House Station #22 
Augusta, ME 04333 
 
Kenneth N. Weaver 
Maryland Geological Survey 
2300 St. Paul St. 
Baltimore, MD 21218-5218 
 
Joseph A. Sinnott 
Massachusetts Geological Survey 
Executive Office of 
Environmental Affairs 
100 Cambridge St., 20th Floor 
Boston, MA 02202 
 
R. Thomas Segall 
Michigan Geological Survey 
Department of Natural Resources 
Box 30028 
Lansing, MI 48909 
 
Pricilla C. Grew 
Minnesota Geological Survey 
University of Minnesota 
2642 University Ave. 
St. Paul, MN 55114-1057 
 
 
 
S. Cragin Knox 

Mississippi Geological Survey 
Dept. of Environmental Quality 
P.O. Box 5348 
Jackson, MS 39296-5348 
 
James H. Williams 
Missouri Geological Survey 
Division of Geology and Land Survey 
Dept. of Natural Resources 
P.O. Box 250 
Rolla, MO 65401 
 
Edward T. Ruppel 
Montana Geological Survey 
Bureau of Mines and Geology 
West Park St. 
Butte, MT 59701 
 
Perry Wigley 
Nebraska Geological Survey 
Conservation and Survey Division 
University of Nebraska 
113 Nebraska Hall 
901 N. 17 St. 
Lincoln, NE 88588-0517 
 
Jonathan G. Price 
Nevada Geological Survey 
Bureau of Mines and Geology 
University of Nevada 
Reno, NV  89557-0088 
 
Eugene L. Boudette 
New Hampshire Geological Survey 
Dept. of Earth Sciences 
University of New Hampshire 
117 James Hall 
Durham, NH  03824-3589 
 
Haig F. Kasabach 
New Jersey Geological Survey 
Division of Science and Research 
Dept. of Environmental Protection 
and Energy 
P.O. Box CN-029 
Trenton, NJ 08625 
 



 
 76 

Mr. Charles E. Chapin 
New Mexico Geological Survey 
Bureau of Mines/Mineral Resources 
Campus Station 
Socorro, NM  87801 
 
Robert H. Fakudiny 
New York Geological Survey 
State Museum, Empire State Plaza 
3136 Cultural Education Center 
Albany, NY 12230 
 
Charles H. Gardner 
North Carolina Geological Survey 
Division of Land Resources 
Dept. of Environmental Health  
 and Natural Resources 
P.O. Box 27687 
Raleigh, NC 27611-7687 
 
John P. Bluemle 
North Dakota Geological Survey 
600 East Boulevard 
Bismarck, ND 58505-0840 
 
Mr. Thomas M. Berg 
Ohio Geological Survey 
Dept. of Natural Resources 
4383 Fountain Square Dr., Bldg. B 
Columbus, OH 43224 
 
Charles J. Mankin 
Oklahoma Geological Survey 
100 East Boyd, Room N-131 
Norman, OK 73019-0628 
 
Donald A. Hull 
Oregon Geological Survey 
Dept. of Geology and Mineral Industries 
910 State Office Building 
Portland, OR 97201-5528 
 
Donald M. Hoskins 
Pennsylvania Geological Survey 
Bureau of Topographic  
 and Geologic Survey 
Dept. of Environmental Resources 
P.O. Box 2357 
Harrisburg, PA 17105-2357 
 
J. Allan Cain 

Rhode Island Geological Survey 
Dept. of Geology 
Univ. of Rhode Island 
315 Green Hall 
Kingston, RI 02881 
 
Norman K. Olson 
South Carolina Geological Survey 
5 Geology Road 
Columbia, SC 29210-9998 
 
Merlin J. Tipton 
South Dakota Geological Survey 
Dept. of Water and Natural Resources 
USD Science Center 
Vermillion, SD 57069-2390 
 
Edward T. Luther 
Tennessee Geological Survey 
Dept. of Conservation 
Customs House 
701 Broadway, Room B-30 
Nashville, TN 37243-0445 
 
William L. Fisher 
Texas Geological Survey 
Bureau of Economic Geology 
The University of Texas at Austin 
University Station, Box X 
Austin, TX 78713-7508 
 
M. Lee Allison 
Utah Geological Survey 
2363 South Foothill Dr. 
Salt Lake City, UT  84109 
 
Dianne Conrad 
Vermont Geological Survey 
Division of Geology and Mineral  
Resources 
Agency of Natural Resources 
103 South Main, Center Building 
Waterbury, VT 05676 
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Robert C. Milici 
Virginia Geological Survey 
Division of Mineral Resources 
Natural Resource Building 
McCormick Road, P.O. Box 3667 
Charlottesville, VA 22903 
 
Raymond Lasmanis 
Washington Geological Survey 
Geology and Earth Resources Division 
Dept. of Natural Resources 
Mail Stop PY-12, 4224 Sixth Ave. SE 
Building 1, Row 6 
Olympia, WA 98504 
 
Larry D. Woodfork 
West Virginia Geological Survey 
Mont Chateau Research Center 
P.O. Box 879 
Morgantown, WV 26507-0879 
 
Ronald G. Hennings (Acting) 
Wisconsin Geological Survey 
3817 Mineral Point Road 
Madison, WI 53705 
 
Gary B. Glass 
Wyoming Geological Survey 
Box 3008, University Station 
Laramie, WY 82071-3008 
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 APPENDIX D. 
 
 U.S. GEOLOGICAL SURVEY WATER RESOURCES DISTRICTS 
 
John C. Scott 
520 19th Avenue 
Tuscaloosa, AL 35401 
 
Philip A. Emery  
4230 University Drive, Ste. 201 
Anchorage, AK 99508 
 
Robert D. MacNish 
375 S. Euclid Avenue 
Tucson, AZ 85719 
 
Ector E. Gann 
2301 Federal Building 
700 West Capitol Avenue 
Little Rock, AR 72201 
 
John M. Klein 
Federal Building, Rm. W-2234 
2800 Cottage Way 
Sacramento, CA 95825 
 
David J. Lystrom 
Box 25046, Bldg. 52 
Denver Federal Center, MS 415 
Lakewood, CO 80225 
 
Craig B. Hutchinson 
227 North Bronough St., Ste. 3105 
Tallahassee, FL 32301 
 
Timothy W. Hale 
6481 B Peachtree Blvd., Ste. B 
Doraville, GA 30360 
 
William Meyer 
677 Ala Moana Boulevard, Ste. 413 
Honolulu, HI 96850 
 

 
Jerry L. Hughes 
230 Collins Road 
Boise, ID 83702 
 
Kelly L. Warner 
Champaign County Bank Plaza 
102 E. Main Street, 4th Floor 
Urbana, IL 61801 
 
Jo Ann Macy 
5957 Lakeside Boulevard 
Indianapolis, IN 46278 
 
Mick Melcher 
P.O. Box 1230 
Federal Building, Rm. 269 
400 S. Clinton St. 
Iowa City, IA 52244 
 
Richard A. Herbert 
4821 Quail Crest Place 
Lawrence KS 66049 
 
Jeff Starn 
2301 Bradley Ave. 
Louiseville, KY 40217 
 
Darwin D. Knochenmus 
P.O. Box 66492 
6554 Florida Blvd. 
Baton Rouge, LA 60896 
 
Dave Grason 
208 Carroll Building 
8600 La Salle Rd. 
Towson, MD 21204 
 
Michael C. Yurewicz 
10 Causeway St., Rm. 926 
Boston  MA 0222 
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Cindi Barton 
6520 Mercantile Way, Ste. 5 
Lansing, MI 48911 
 
George Garklavs 
702 Post Office Bldg. 180 
E. Kellogg Blvd. 
St. Paul, MN 55101  
 
Michael W. Gaydos 
Federal Building, Ste. 710 
100 West Capitol Street 
Jackson, MS 39269 
 
Marvin G. Sherrill 
1400 Independence Road, MS 200 
Rolla, MO 65401 
 
Joe A. Moreland 
Federal Building, Rm. 428 
Helena, MT 59626-0076  
 
Michael Shulters 
Federal Building, Rm. 406 
Lincoln, NE 68508 
 
William J. Carswell, Jr. 
224 Federal Building, Rm. 224 
705 North Plaza Street 
Carson City, NV 89701 
 
Janice R. Ward 
Ste. 206, Mountain View  
Office Park 
810 Bear Tavern Road 
West Trenton Road 
West Trenton, NJ 08628 
 
David W. Wilkins 
Pinetree Office Park, Ste. 200 
4501 Indian School Road, N.E. 
Albuquerque, NM 87110 
 
L. Grady Moore 
P.O. Box 1669 
343 U.S. Post Office 
 and Courthouse 
Albany, NY 12201 
 

James F. Turner 
3916 Sunset Ridge Rd. 
Raleigh, NC 27607 
 
William F. Horak 
821 E. Interstate Avenue 
Bismark, ND 58501 
 
Steven M. Hindall 
975 W. Third Ave. 
Columbus, OH 43121 
 
Ronald L. Hanson 
202 N.W. 66 Street, Bldg. 7 
Oklahoma City, OK 73102 
 
Marvin O. Fretwell 
10615 S.E. Cherry Blossom Drive 
Portland, OR 97216-3159 
 
David E. Click 
P.O. Box 1107, 4th Floor 
Federal Building, 228 Walnut Street 
Harrisburg, PA 17108 
 
Allen L. Zack 
GPO Box 4424 
Bldg. 652 GSA Carmel Center 
Hwy. 28, Km. 7.2, Pueblo Viejo 
San Juan, PR 00936 
 
Rodney N. Cherry 
720 Gracern Rd. 
Stephenson Center, Ste. 129 
Columbia, SC 29210 
 
John R. Little 
Federal Building, Rm. 317 
200 4th Street, SW 
Huron, SD 57350 
 
Ferdinand Quinones-Marquez 
810 Broadway, Ste. 500 
Nashville, TN 37203 
 
Larry F. Land 
8011 Cameron Road, Bldg. 1 
Austin, TX 78753 
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Joseph S. Gates 
Administration Bldg., Rm. 1016 
1745 West 1700 South 
Salt Lake City, UT 84104 
 
Norman P. Dion 
1201 Pacific Avenue, Ste. 600 
Tacoma, WA 98402 
 
David P. Brown 
603 Morris Street 
Charleston, WV  25301 
 
Warren Gebert 
6417 Normandy Lane 
Madison, WI 53719 
 
James E. Kircher 
2617 E. Lincoln Way, Ste. B 
Cheyenne, WY 82001 
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 APPENDIX E. 
 
 U.S. ENVIRONMENTAL PROTECTION AGENCY REGIONAL OFFICES 
 
Robert Mendoza 
Office of Ground Water 
Water Management Division 
U.S. EPA, Region I 
JFK Building, Room 2113 
Boston, MA 02203 
 
Dore La Posta 
Office of Ground Water 
Water Management Division 
U.S. EPA, Region II 
26 Federal Plaza 
New York, NY 10278 
 
Peter Weber 
Office of Ground Water 
Water Management Division 
U.S. EPA, Region III 
841 Chestnut Street 
Philadelphia, PA 19106 
 
Ron Mikulak 
Office of Ground Water 
Water Management Division 
U.S. EPA, Region IV 
345 Courtland Street NE 
Atlanta, GA 30365 
 
Jerri-Anne Garl 
Office of Ground Water 
Water Management Division 
U.S. EPA, Region V 
230 S. Dearborn Street 
Chicago, IL 60604 
 
 

Erlece Allen 
Office of Ground Water 
Water Management Division 
U.S. EPA, Region VI 
1445 Ross Avenue 
Dallas, TX 75202-2733 
 
Patrick Costello 
Office of Ground Water 
Water Management Division 
U.S. EPA, Region VII 
726 Minnesota Avenue 
Kansas, KS 66101 
 
Mike Wireman  
Office of Ground Water 
U.S. EPA, Region VIII 
999 18th Street 
Denver, CO 80202-2405 
 
Steven Ihnen 
Office of Ground Water 
Water Management Division 
U.S. EPA, Region IX 
215 Freemont Street 
San Francisco, CA 94105 
 
Kurt Youenes 
Office of Ground Water 
Water Management Division 
U.S. EPA, Region X 
1200 6th Avenue 
Seattle, WA 98101 
 


