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Abstract

 Brownfields offer a unique opportunity for infill development.  The use of these sites addresses 
the same issues as vacant lots and also addresses the cleanup of environmental hazards.  The use 
of these sites also allows for improvements in the economic base of a city and the social fabric of a 
community.  
 The aim of this research is to develop a means for determining which vacant lots in a town or 
city are most developable and for what general purpose they will be used (e.g. housing).  The availability 
of such a procedure for determining site capabilities and site use would allow neighborhoods to 
quickly assess which sites are most developable and focus incentive money where it is needed most.  
Development of such sites would allow the community to manage vacant lots, improve the housing 
stock, and use existing utilities and streets.  This research addresses the Indiana Housing Finance 
Authority’s main goal of affordable housing for low and middle income families, as many brownfield 
sites are located in low income neighborhoods and would be excellent sites for infill housing.
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Purpose

 Brownfields offer an opportunity for infill development.  Some brownfields exist 
in areas that might be valuable for housing.  Understanding planning and management 
strategies for brownfield sites is important, as brownfields bring the problems associated 
with vacant lots as well as their own set of environmental hazards.  The problems 
associated with brownfield sites can be placed into three main categories:  
environmental, economic, and social. 
 Environmental problems associated with brownfield sites have a 
substantial impact on a community.  Contamination is the most common 
brownfield problem.  In some cases, leaking underground storage tanks 
exist on the site but are undiscovered or deemed too expensive to clean 
up.  Development often occurs on the fringe of a town when it could 
occur on these sites.  This leads to greater environmental degradation in 
the form of urban sprawl.  This is either to replace land lying vacant 
or to distance a new development from the eyesores or brownfields.  By 
investigating and implementing strategies for site clean-up and new 
development, each of these problems could be addressed, and new 
housing opportunities could be pursued.
 The existence of vacant lots and brownfield sites is also an 
economic problem for a community.  Existing utilities and streets go 
unused while new ones are built along sprawling edges of a community.  
A city or town also continues to loose property taxes as more brownfield 
sites are left abandoned.  Even the private sector is influenced, as 
properties adjacent to brownfields are left unmaintenanced due to the 
condition of the brownfield properties and falling property values.  By 
developing the brownfield sites, the existing utilities could be used, 
property tax revenues would go up, and the private sector would have the incentive to 
develop more infill housing.
 Social problems also arise in a community with brownfield sites.  The vacant lots 
result in disconnected communities.  Children sometimes play on the sites which contain 
harmful materials and/or are structurally unsound.  As more vacant lots and brownfield 
sites appear, aesthetic issues also begin to further cause communities to decline.  Infill 
housing in these neighborhoods would attract residents resulting in full and vibrant 
communities.  Aesthetic issues would be improved, and children would be unable to play 
on the unsafe lots.
 This research addresses the Indiana Housing Finance Authority’s main goal of 
affordable housing for low and middle income families, as many brownfield sites are 
located in low income neighborhoods and would be excellent sites for infill housing.  This 
research also addresses some of the other goals of the Indiana Housing Finance Authority: 
job creation, community growth, and overall quality of life.  Jobs would be created by 
brownfield cleanup programs, and some sites may be best developed as commercial or 
business locations.  The revitalization of the vacant lots would also create ties within 
the community.  Undoubtedly, the quality of life of neighborhood residents would be 
improved by creating more healthy living environments and stronger communities.  

Definition:
Brownfields.“…real 
property, the expansion, 
redevelopment, or reuse of 
which may be complicated 
by the presence or potential 
presence of a hazardous 
substance, pollutant, or 
contaminant.” (Comprehensive 
Environmental Response, 
Compensation, and Liability 
Act of 1980 §101(39)).    

Definition:
Urban Sprawl.  The 
unplanned, uncontrolled 
spreading of urban 
development into areas 
adjoining the edge of a city.
Source:  www.dictionary.com
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Goals and Objectives

 The goal of this research is to provide town and city officials, as well as the private 
sector, essential early information that will encourage the development of brownfield 
properties.  To do this, a means of determining which vacant lots and brownfield sites in 
a town or city are most developable and for what general purpose is presented.  This will 
take the form of a logic model and point system that can be used to evaluate individual 
brownfield sites in a town or city for ranking purposes.
 The results of the assessment model are intended to serve two main functions.  
First, towns and cities will be able to allocate resources to sites which have a high 
ranking and whose use serves a goal the city is aspiring to reach (e.g. increase stock 
of affordable housing by allocating resources to residential uses where developers are 
planning affordable housing).  Second, interested members of the private sector can use 
the information as a means of narrowing their site choices, thereby helping them decide 
where to allocate further assessment and development funds.
 The system created through this research will then be applied to three sample sites 
in Muncie.  These sample sites will help those using the model understand all of the steps 
involved, as well as display the model’s overall uses.  
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Creation of Brownfield Sites

 To understand how brownfields developed, it is helpful to first understand 
the definition of a brownfield site.  The legal definition of a brownfield site is, “…real 
property, the expansion, redevelopment, or reuse of which may be complicated by the 
presence or potential presence of a hazardous substance, pollutant, or contaminant.” 
(Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
§101(39)).  This definition has several important components which should be examined.  
First, brownfield sites, although often abandoned, do not necessarily have to be fully 
out of use to be considered brownfields.  This is why many experts’ definitions will 
characterize these sites as either abandoned or under-utilized.  Second, even the potential 
for contamination allows a site to be classified as a brownfield.  This is important because 
the public’s perception of the contamination of a site, whether true or misguided, can 
influence whether or not a site is successfully developed.  Lastly, the legal definition of a 
brownfield does not define types of site uses (i.e. residential, commercial, industrial, etc.) 
which can be considered brownfields.  Many researchers casually label brownfield sites 
former commercial or industrial properties where there is a threat of contamination, but 
the actual definition is not so narrow.  The definition of a brownfield site is quite broad and 
can include a site with virtually any type of use that has only a threat of contamination.  
The many types of brownfield sites which fit under the definition have many different 
causes.  One simple example of a cause of contamination on residential property is that 
of underground tanks used to store heating fuel, mostly found on properties built before 
natural gas was widely used.
 Commercial properties are also sites where contamination can be found.  There 
are many different types of businesses which have the potential to cause contamination.  
Several of the most common include dry cleaning facilities, gas stations, and auto repair 
shops.  Contamination on these sites is often found to be from the use 
of underground storage tanks.  For instance, dry cleaning facilities often 
store hazardous chemicals, such as perchloroethylene, in underground 
tanks and gas stations have underground tanks for gasoline and diesel 
fuel (Indiana Department of Environmental Management [IDEM] 
2000).
 The reason for a large number of the brownfield sites in the 
Midwest traces back to one of the most frequent sources of brownfield 
sites, former industrial and manufacturing facilities.  The Midwest, until 
de-industrialization began in the 1970s, was a booming industrial region.  
With de-industrialization, however, came the abandonment of many 
facilities.  These abandoned industrial facilities are what most people 
imagine when they think of a brownfield, even if “brownfield” is not the 
term they would use.  The list of facilities that fall under this category is 
expansive, but a few commonly known types of facilities are coal plants, 
incinerators, and plastic and chemical manufacturing plants.  The threat 
of contamination is so great for the three uses just mentioned that each 
type of facility has over a ninety percent probability of contamination 
(Noonan and Vidich qtd. in Fitzgerlad and Leigh, 1992).

Example of an underground 
storage tank at a gas 
station Source:  Indiana 
Department of Environmental 
Management
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Growing Effects of Brownfield Sites

 The effect of the growing number of brownfield sites have on neighborhoods and 
communities is far reaching, often impacting areas that are not visible to the general public.  
Most people, for instance, recognize the aesthetic effects of brownfields, as these sites are 
often abandoned and have become eyesores in communities.  What is not always visible, 
however, is the hidden pollution and contamination, lost taxes, missed opportunities 
for job growth, wasteful use of infrastructure, as well as secondary impacts, such as 
sprawling development.  The problems associated with brownfield sites can be placed into 

three main categories for further examination:  
environmental, economic, and social.

Environmental
 The Environmental Protection Agency 
estimates that there are now more than 
450,000 brownfield sites in the United States 
(Environmental Protection Agency [EPA], 2004).  
Each of these sites is potentially placing a strain 
on the environment in the form of pollution or 
contamination, as well as through the further 
encouragement of sprawling greenfield 
developments.
 Pollution is the most commonly discussed 
environmental impact of brownfields.  Former 
Senator Edmund S. Muskie wrote, “Pollution does 
not discriminate; it hurts all citizens, wherever 
they work or live, whatever their economic 

status” (Davies, 1970).  Although Senator Muskie  
is correct that pollution in the United States affects 
all Americans in some way, pollution is at times 
discriminatory.  When built, industries were often 
located in low income neighborhoods, not wealthy 
ones.  As a result, it is often the poor who suffer most 
from the lasting effects of the former industries that             

   are now decaying in our cites.
 Perhaps the tragedy of Love Canal is the best known example of 
the environmental effects of ignoring pollution and contamination.  The 
canal, used by a Hooker Chemical Company as a toxic waste dump for 
over thirty years, became the site of a new residential development.  
The development, however, was not built following a clean-up process.  
Instead, layers of dirt were all that existed to protect the new development 
from the hazardous materials that remained on the site.  Eckardt Beck, 
administrator of Love Canal’s regional EPA division at the time of the 
tragedy, writes,

 “Unlike Love Canal, few [chemical dumpsites] are situated so close to human  
 settlements.  But without a doubt, many of these old dumpsites are time bombs  
 with burning fuses – their contents slowly leaching out.  And the next victim  
 could be a water supply, or a sensitive wetland.

The aesthetic improvements made by redeveloping a 
brownfield site are clearly seen in the above photo.
Source:  New Jersey Department of Environmental 
Management

Definition:
Greenfield.  A piece of 
usually semi-rural property 
that is undeveloped except 
for agricultural use, especially 
one considered as a site for 
expanding urban development.
Soruce:  www.dictionary.com
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The presence of various types of toxic substances in our environment has become 
increasingly widespread – a fact that [former] President Carter has called ‘one of 
the grimmest discoveries of the modern era.’” (Love Canal Tragedy, 2004). 
 The pollution problem of brownfields is widespread, and there is no 
easy escape from the problem, as the developers of Love Canal discovered.  
Fortunately, legislation that has passed since 
the Love Canal incident would not allow 
the development of residential homes on a 
brownfield site which had not been through a 
stringent clean-up process.  Many resources 
now exist to track contaminants on sites, such 
as lists of Underground Storage Tanks (USTs) 
and Leaking Underground Storage Tanks 
(LUSTs) and facts from the Comprehensive 
Environmental Response, Compensation, and 
Liability Information System (CERCLIS) data.    

 Another environmental impact related to 
brownfields is sprawl.  Sprawl is an environmental 
problem for several reasons.  The most commonly 
accepted problem with sprawl is the increased vehicular 
pollution that results from heavy commuting to and from 
suburbs (Fields 2002).  Sprawl is also an environmental 
problem because it wastefully deserts buildings, lots, and 
infrastructure within cities while consuming large quantities of the green space which 
surrounds them.  The American Farmland Trust estimates that between 1982 and 1992, 
just under fourteen million acres of land was converted to urban use, and they further 
estimate that United States farmland is being lost at an approximate rate of two acres per 
minute (Browner,  1998). 
 The environmental effects of brownfields can no longer be ignored. 
Although the cost of cleaning up these sites is sometimes staggering, the 
cost of the environmental damage being done is likely higher.  Clean-
up costs can be estimated in real dollars, while it is difficult to place a 
cost on environmental effects, such as increased vehicular air pollution 
that goes with commuting to and from sprawling development.  For this 
reason, the direct economic effects of sprawl must also be considered.

Economic
 The direct economic consequences of unremediated brownfield properties are lost 
property taxes, underutilized infrastructure, and falling property values for adjoining sites.  
The costs of these economic effects have been estimated by many, and these researchers 
have come up with many dollar amounts.  They all prove, however, that the cost of leaving 
these sites unused is high, and they further prove that much of the cost burden falls on the 
local governments in the towns and cities with brownfield properties.
 A survey conducted by the Conference of Mayors examined thirty-three cities 
which contained brownfield properties and found that lost tax revenues in these cities 
was between $121 million and $386 million each year.  The group concluded that local 
governments across the United States “could be losing billions of dollars each year in 
local tax receipts resulting from their failure to restore brownfields to economic viability” 
(Browner,  1998).

This now fenced off area of Love Canal 
once held a school and homes.  The lasting 
environmental effects have left this area 
unfeasible to use.
Source:  University of Buffalo 25 Years Later

Sprawl.  Haphazard growth 
or extension outward, 
especially that resulting from 
real estate development on the 
outskirts of a city. 
Source:  www.dictionary.com

Definition:
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 Added to the cost of lost taxes is the cost of failing infrastructure.  Many towns 
and cities are faced with failing infrastructure that must be replaced in districts that no 
longer have tax revenue from businesses to support the costs.  At the same time, many of 
the communities are determining whether or not to annex property outside their current 
town and city limits to increase tax revenues.  By annexing these sprawling areas, towns 
and cities are also increasing the amount of infrastructure that they must be responsible 
for maintaining in the future. 
 Even though most of the cost burden from abandoned brownfield properties falls 
on local governments, private property owners do not fully escape.  Spreading disinterest 
in neighborhoods containing brownfields has lowered the property values of many living 
in the communities.  There is a disincentive for property owners to maintain their own 
properties when adjoining properties are so badly decaying. 

Social
 The social effects of brownfields are less concrete than the economic effects and 
often include things that are difficult to place an exact value on.  Some of the social issues 
that result from the abandonment of brownfields are increased crime, disconnected 
communities, and discriminatory behavior called environmental injustice.  The 
remediation of brownfield properties has the potential to lower crime rates by removing 
abandoned properties which are destroying the sense of community pride that would 
otherwise encourage citizens to “take back” their neighborhoods.  
 Environmental injustice is one of the most disturbing social aspects of brownfield 
sites.  A 1990 study of Indianapolis found that people making under $25,000 per year had 
an increased likelihood of living within two kilometers of a toxic release inventory site.  
The study also found an increased likelihood of living near the sites for African Americans 
(Christopher, 2004).  This study is evidence that pollution does discriminate, as it most 
often affects the poor and minority populations.

Barriers to Brownfield Development

 Most experts agree that barriers to brownfield development exist.  What 
constitutes a barrier, however, differs from one expert to another.  Several issues seem to 
be of universal concern to all writing on the topic.  These issues include:
• Public Opposition
• Liability
• Cost
• Demand for Redeveloped Sites
• Information

Public Opposition
 Public opposition toward the redevelopment of brownfield sites occurs for 
several reasons.  Davis and Margolis cite several concerns of community members 
involved in the redevelopment process including economic development, gentrification, 
environmental justice, and community health and clean-up standards (1997).  These 
issues can often arise from lack of discussions with community members, who may not 
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fully understand the process of developing brownfields.  Developers, towns, and cities, 
working with community members, must ensure the right types of economic development 
are considered, that existing residents are not pushed out of the redeveloped area, that 
past errors in discriminatory industrial placement will not be repeated with the new 
development, and that clean-up on the site will not further jeopardize neighborhood 
health and safety.  Simply put, the best way to overcome public opposition to a brownfields 
project is to involve area residents in every step of the process.

Liability
 Another major concern in the redevelopment process is that of legal liability.  In 
the case of brownfields, previous and current owners can be held legally responsible for 
the contamination on a site.  For this reason, many old industrial sites are kept “locked up” 
by their previous owners.  These owners may guard information about the site and may 
be unlikely to sell in an effort to protect themselves from lawsuits.  Even when an owner 
is willing to sell, buyers may be hard to find due to the liability they themselves could be 
taking on.  In the State of Indiana, those entering the Voluntary Clean-up Program can 
receive a  Covenant Not to Sue, which protects the owner after the clean-up process has 
been completed (Geltman, 2000).  This Covenant Not to Sue, however, is limited in its 
protection, as it does not ensure that the federal government will not sue.

Cost
 The cost of assessment and remediation of a brownfield site can severely impact the 
feasibility of a project.  The cost of clean-up is often difficult or impossible to determine at 
the start of a project, as the actual type and level of contamination are often determined in 
later stages of assessment.  It is the increased costs, of both assessment and remediation, 
which make it difficult for a brownfield site to compete with a Greenfield site.  For this 
reason, grant programs are crucial in the goal of increasing the clean-up and development 
of brownfield sites.  One way to provide necessary financial incentives is through loans and 
tax breaks.  Indiana has two such pieces of legislation, the Brownfields Revitalization Zone 
Tax and the Environmental Remediation Revolving Loan Program.  The zone tax allows 
owners to apply for an “assessed calculation deduction” and also tax abatement while 
the loan program allows eligible owners to apply for loans and other financial assistance 
(Geltman, 2000).  

Demand for Redeveloped Sites
 Lack of demand for remediated brownfield sites is also and issue.  There are many 
reasons that there is still a demand for new sites but not for remediated brownfield sites.  
Davis and Margolis mention poor location of sites, crime rates in areas where sites exist, 
and decaying infrastructure (1997).  Another major cause is the availability of greenfield 
sites, where much less risk exists.  The financial incentives listed above, as well as 
informational assistance, are two ways towns and cities can attempt to overcome the draw 
of greenfield sites.  

Information
 Lack of information, perhaps the biggest barrier to brownfield development, is the 
focus of this report.  The types and levels of contamination, remediation strategies, and 
costs of clean-up are all areas where information is lacking.  It is a lack of information that 
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further elevates the influence of all other barriers to development.  Public opposition is 
higher with a lack of knowledge of the project and actual levels of contamination.  Often, 
protection against liabilities requires knowledge of the types and levels of contamination 
that exist.  Costs are based on not only the types and levels of contamination but also on 
remediation technologies, which are ever-changing and difficult to keep up on.  Even the 
demand of brownfield sites can be tied to information, as many developers prefer greenfield 
sites because their past history of use is known.  By providing helpful information about 
a site’s history, towns and cities can alleviate a significant portion of the problems arising 
from all other barriers to development.
 As it is often early information that can encourage or discourage the development 
of a site, the goal of this report will be to provide an early assessment system that towns and 
cities can use to categorize and rank brownfield sites.  This information is then intended 
to be shared with all interested parties in the public and private sectors to encourage the 
further development of brownfield sites.
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Getting Started:  Site Categorization
 
 The need for a ranking system to overcome the challenges of brownfield 
development was determined in the preceding section of this report.  One purpose of 
the system is to overcome the lack of information, which is one of the main barriers to 
brownfield development (Fitzgerald and Leigh, 2002).  Although information necessary 
for redevelopment on a site specific basis is often lacking, the number of brownfield sites is 
not.  In 2001, one study determined that ten percent of the United States population lived 
within four miles of a hazardous waste site (Zarcadoolas, Timm, Bibeault, 2001).  There 
is a need for communities to have some way to allocate their scarce resources so that they 
have the most effective impact.  This section will show how a ranking system can be a 
useful tool for communities facing this challenge.

The Model as an Early Tool for Redevelopment
 The model for categorizing and ranking sites was developed to be easy to use and 
understand in a relatively short period of time.  Those using the model can first follow the 
process through a flow chart and then refer back to the text for specific information about 
each step.  The ranking system also follows the format of an easy to follow chart that refers 
back to the text for specifics.
 The model establishes a way for communities to decide what 
things are most important to them and allows room for subjectivity.  It 
does so by incorporating not only statistical information but also the 
comprehensive plan of the community and the views of its residents.
 In particular, this model allows for both logic and point system 
evaluations to handle the complexities involved with brownfield 
redevelopment.  The logic portion of the model not only helps to 
determine a feasible end use for the site, but it also takes into account 
the factors that can cause a project to be unsuccessful.  The point system 
that follows the logic model helps the user to rank the sites in order to 
determine which sites a community should be most focused on supporting.

Process Boundaries
 The process that follows is based on data that will be collected during the Informal 
Phase I Site Assessment.  It is important to note that the information gained from the 
site assessment and the model is to be used as preliminary data for towns, cities, and 
developers.  If the redevelopment of a particular site is undertaken, it will be necessary 
to have an official site assessment performed by a certified professional.  The information 
found here, however, may be useful to those deciding whether or not to allocate funds to 
begin the process of an official assessment.

Informal Phase I Site Assessment

 The first step to categorizing a site through the model is to perform an Informal 
Phase I Site Assessment.  The purpose of this assessment is to gain the necessary 
information for completing the categorization and ranking system steps in this model.  
This information should not replace an actual Phase I Site Assessment by a certified 

 

The model’s flow chart and 
ranking system provide easy 
to follow guides that refer 
the user to detailed textual 
explanations for each step.  To 
view the model and flow chart, 
see page 32.

See Also:
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professional if the site is chosen to undergo development.  The information collected here 
will be a tool for towns, cities, and developers to use to determine to which sites further 
money should be allocated for assessment and remediation; it is an early information 
system only.  It is recommended that the information for this assessment be collected 
by the local planning department, a local economic development group, or another 
government organization.
 The information needed for this Informal Phase I Assessment is fairly basic.  The 
items that will need to be collected include:
• Address of site
• Total size of site
• Current zoning classification
• Current owners
• Desired end-use of site
• Support level of neighborhood residents
• Sites location on an UST, LUST, or CERCLIS list
• List of previous uses of site
• Percent probability of contamination (based on previous uses)
• Surrounding land uses
• Pictures of the site
• GIS maps (if available)
• Aerial photos (if available)

 Although the address of the site is usually posted on the building, the addresses 
for large industrial sites or vacant lots may be hard to find.  If GIS maps are available in 
the town or city where the site is located, the address of the site should be available in 
these files.  The GIS files can also be helpful in determining the total size of the site, the 
zoning classification, and the current owners.  Determining the desired end-use of the site, 
the support level of neighborhood residents, and the sites location on an UST, LUST, or 
CERCLIS list are each discussed in a later sections of this report.  
 Finding the list of all of the previous uses of the site can be a bit more difficult.  If 
possible, this list of uses should go all the way back to when the land was first developed.  
The Sanborn Fire Insurance Maps are the major resource available for finding this 
information.  The advantage to using these maps is that they often date back to the early 
years of a town or cities development.  In Muncie, these maps began in 1867 and were 
continued through 1950 (Cole, 2004).  These maps are often very thorough and are likely 
the best source of the information needed for this portion of the assessment.  The maps 
do, however, have several drawbacks.  The major drawback with the maps is that they are 
expensive, which means there are not many groups or individuals holding licenses to use 
the maps.  The Minnetrista Cultural Center in Muncie does hold a license to use the maps, 
and depending on the intended use of the information, their licensed map expert may 
be able to help interested parties gain information on Indiana towns and cities for which 
Sanborn Maps exist.  Another limiting factor in using the maps is the information that 
was lost due to the pasting of layered information during the later years of production of 
the map.  Instead of entirely reproducing the maps, the company began to paste changes 
to the maps on top of the hard copy information.  This, of course, served the purposes 
of the insurance company that was only interested in current uses.  It makes the jobs 
of historians difficult, however, because it is hard to see through the pasted layers.  In 
Muncie, this occurred between 1911 and 1950 (Cole, 2004).
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 Once the list of previous uses for the site is created, this information can be used to 
determine the probability of contamination.  The following charts, created by Noonan and 
Vidich, should be used to estimate contamination.  

Appendix 3.1:  Probability of Environmental Contamination, by Industrial Land      
                               Use Categories

Industrial Land Use Category Probability of Contamination (%)

Former Coal Gas Plants 99%

Fuel Distributors 99%

Chemical Distributors 99%

Incinerators 99%

Plastic Manufacturing 95%

Refining 95%

Metal Plating 90%

Chemical Manufacturing 90%

Metal Finishing/Tool and Die 90%

Heavy Industrial Manufacturing 88%

Paper Manufacturing 88%

Tannery 87%

Circuit Board Manufacturing 85%

Metalworking and Fabrication 83%

Machine Shops 80%

Electronics Assembly Facility 80%

Agricultural Mizers/Formulators 80%

High-Technology Manufacturing 80%

Electronics Manufacturing 79%

Industrial Parks 75%

Automotive Assembly Facility 75%

Light Industrial Manufacturing 75%

Textile Printing and Finishing 65%

Fabric Dyeing Establishments 50%

SOURCE: Noonan and Vidich qtd. in Fitzgerlad and Leigh

Appendix 3.2:  Probability of Environmental Contamination, by Transportation       
                                Facility, Utilities, and Storage Facilities Land Use Category

Transportation Facilities, Utilities, and 
Storage Facilities Land Use Category

Probability of Contamination (%)

Electric Utility 95%

Hazardous Waste Storage/Transfer 95%

Oil and Other Petroleum Storage 92%
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Appendix 3.2 Continued

Landfills 90%

Power Plants 88%

Tank Farms 85%

Waste Treatment Plants 85%

Railroad Yards and Rights-of-Way 82%

Vehicle Maintenance Facility 82%

Refuse Recycling Facility 80%

Trucking Terminal 65%

Resource Recovery Facility 60%

Highways 40%

Warehouses 35%

Gas Utilities 35%

SOURCE: Noonan and Vidich qtd. in Fitzgerlad and Leigh
 

Appendix 3.3:  Probability of Environmental Contamination, by Commercial Land
                               Use Category

Commercial Land Use Category Probability of Contamination (%)

Auto Salvage Yard 95%

Gas Stations 88%

Furniture Repair and Stripping 85%

Junkyards 79%

Dry Cleaning 74%

Auto Repair 72%

Electrical/Plumbing/HVAC Service 60%

Auto Dealership 53%

Photographic 50%

Retail Property 25%

SOURCE: Noonan and Vidich qtd. in Fitzgerlad and Leigh

Appendix 3.4: Probability of Environmental Contamination, by Location of Vacant
                             Land

Vacant Land Category Probability of Contamination (%)

Urban Vacant/Abandoned Land 85%

Rural Vacant Property 20%

SOURCE: Noonan and Vidich qtd. in Fitzgerlad and Leigh
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Appendix 3.5:  Probability of Environmental Contamination, by Residential               
                                   Properties and Offices

Residential and Office Land Use Category Probability of Contamination (%)

Residential Property 20%

Office (Nonmanufacturing) 13%

SOURCE: Noonan and Vidich qtd. in Fitzgerlad and Leigh

Appendix 3.6:  Probability of Environmental Contamination for Hospitals,                 
                                    Laboratories, and Research Facilities

Hospital/Lab/Research Land Use Category Probability of Contamination (%)

Chemical Research Facility 70%

Pharmaceutical Establishments 50%

Research Facilities 40%

Hospitals 20%

SOURCE: Noonan and Vidich qtd. in Fitzgerlad and Leigh

 As you can see, these charts list many common types of site uses and the likelihood 
that each use results in contamination.  If a site has had several uses, which is likely, 
the use with the highest probability of contamination should be used for estimating 
purposes.  These charts are the only known source for simple estimation of the likelihood 
of contamination, as no other source has examined data on types of site uses and 
contamination as Noonan and Vidich have done.
 In addition to this information, the surrounding land uses should be determined.  
This information should be collected from both an on-site visit and, if available, from GIS 
maps.  The general type of use (i.e. commercial, industrial, and residential) should be 
collected as well as the more specific information (i.e. single-family housing).
 Finally, pictures should be taken of the site during the on-site visit.  These should 
include as much of the site as possible.  If available, aerial maps may also be helpful.  In 
addition to photos, GIS maps, if available, can be useful throughout this process.
 The following pages contain the flow chart and ranking system.  The information 
from the Informal Phase I Site Assessment should be used to complete the chart, which 
contains text references to further explain each step.
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Begin by determining the 
desired general end-use 
of the site.  Example:  
Residential, Commercial, 
Industrial

Based on the extent of 
contamination probable 
on the site, determine 
how the cost of clean-up 
is likely to compare to the 
gains of the end-use.

Could this site be feasibly 
developed for commercial 
or industrial uses, even if 
this was not the original 
desired end-use?

A brownfields project 
is not feasible at this 
time under current 
circumstances.

Does the current/
amended zoning 
classification fit the 
specified end-use of the 
project.

Is the site a probable 
candidate to be rezoned 
for the specified end-use 
of the project?

Are surrounding land 
uses compatible with the 
project, and are nearby 
residents likely to be 
supportive?

Would additional design 
guidelines and/or 
community meetings 
be likely to correct the 
conflicts?

Continue on to the 
ranking system using the 
specified end-use of the 
project.  Note:  this use 
may have changed from 
the original desired end-
use.

Continue

High 
Cost

No

Low to 
Moderate 
Cost

Yes No

No

Yes Yes

Yes Yes

No No

Brownfield Site 
Categorization and 
Feasibility Model

See Page 33

See Page 34 See Page 34 See Page 35

See Page 34 See Page 34

See Page 35 See Page 35

See Page 35
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Brownfield Point and 
Ranking System

Criterion 1:  Is the site on an UST, LUST, or 
CERCLIS list?
See Page: 36
Weight:  _______ 
 1 Point(s):   Not found on lists
 2 Point(s):   Not found on lists, but   
                       likely should be
 3 Point(s):   Found on one or more         
                                    of the above specified 
           lists
Points____ x Weight____ = _____
 
Criterion 2:  What is the probability of 
contamination based on previous uses?
See Page: 37
Weight:  _______
 1 Point(s):    0% to 33%
 2 Point(s):   >33% to 66%
 3 Point(s):   >66% to 99% 
Points____ x Weight____ = _____

Criterion 3:  Estimate the market value of the 
site based on its intended use.
See Page: 37
Weight:  _______
 1 Point(s):  Market value will likely         
                                   greatly exceed the cost
          of remediation
 2 Point(s):  The cost of clean-up 
           and remediation are 
          likely to be comparable
 3 Point(s):  Cost of clean-up likely
          to far exceed the market
          value of the site
Points____ x Weight____ = _____

Total Weighted Points= _____

Logic Model Steps and Procedure

Determining Desired End-Use of the 
Site
  After the informal site assessment 
is complete, the first step to categorize a site is 
to determine a desired end-use for the site being 
examined.  This may seem strange considering 
that the first portion of the model, the logic model, 
is set up to determine the general type of use (i.e. 
residential, commercial, industrial) the site is best 
suited to support.  It may be even further confusing 
considering that this model is being built for towns 
and cities who are characterizing sites that they 
themselves may not be developing.  The need to have 
some idea of the general end-use of the site, however, 
occurs for several reasons.
  The ability to rank brownfield sites 
creates a “chicken-and-egg” situation with regards 
to end-use.  For a city to create a database that 
catalogs and ranks developable brownfield sites 
that is useful to those who may wish to develop, 
informal site investigations and a ranking system 
are needed to provide information that takes some 
of the guessing or risk out of the early site selection 
process.  To categorize a site after the preliminary 
site investigation, however, the desired end-use 
must be known to determine whether redevelopment 
for the desired purposes is feasible.  For example, 
a town or city may plan on a specific brownfield 
site being redeveloped for residential uses.  Early 
site investigations, however, may result in a high 
estimated clean-up cost, often due to the stringent 
level of clean-up necessary for a residential use.  The 
likely high clean-up costs could cause remediation 
to be too expensive to recoup these costs if the site 
is developed for residential uses.  At this point, 
the entity analyzing the site will have to determine 
whether another end-use, which may have less 
stringent levels of clean-up guidelines and be better 
able to recoup the clean-up costs, such as commercial 
development, would be acceptable.
  It is important to note that this model 
is not determining whether a site should ultimately 
be developed for a particular use.  The model is 
attempting to provide early estimates to those who 
may be developing land in an effort to overcome a 
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main barrier to the redevelopment of brownfield sites, the risk associated with the lack 
of information.  Although the model is not a final deciding factor on the ability of a site 
to be developed, it does create a system of ranking the sites most likely to be successfully 
developed for several categories of land use.  This is meant to assist government entities 
in making secure investments when allocating their resources to assist redevelopment 
projects.

Level and Type of Contamination Probable vs. the Level of 
Remediation Cost Associated with this Contaminant
 Although it is virtually impossible to determine the exact cost of clean-up before 
remediation, it is possible to make some early, very general estimates.  Much like 
estimating market value (page 37), estimating the cost for this section is not estimating a 
dollar value but a category of either extremely high or reasonable to low cost.  In Ranking 
Hazardous Waste Sites for Remedial Action, the National Research Council discusses 
the special costs that are incurred with hazardous waste sites (1994).  The presence of 
hazardous wastes on a brownfield site can cause remediation costs to skyrocket.  For this 
reason, this step asks those following the model to consider whether or not hazardous 
wastes are likely to be found on the site.  If the site is located on the national CERCLIS 
database, with the presence of hazardous wastes, the site should be considered to have 
relatively high remediation costs.  Also, if there are visible reasons to believe the site has 
hazardous wastes, such as hazardous waste barrels,  the site should be considered to have 
relatively high remediation costs.  The purpose of this step is to weed out those brownfield 
sites which need much more funding and expertise than a town or city using this model 
may be able to offer.

Developing the Site for Commercial or Industrial Uses
 If remediation costs are expected to be high for a particular site, the costs associated 
with cleanup may be better recouped by developing the site for commercial or industrial 
uses.  If the desired end-use of the site is already commercial or industrial, proceed to the 
next step of the model, zoning classifications.
 If the original desired end-use was residential, local officials must decide whether 
they would support the development of the site for a commercial or industrial use 
instead.  In making this decision, local officials should look at the site’s land use on the 
comprehensive plan and zoning map, as well as consider the implications of developing 
this site for businesses or industry.
 It is important to note that a project which is considered, by the community, to be 
unfeasible if developed as commercial or industrial will not necessarily go undeveloped.  
The end goal of this model is to create a catalog of brownfield sites that provides preliminary 
information to those interested in development and to assist communities in deciding to 
which sites to allocate their resources.  If a developer has an interest in the specific site, 
he/she may wish to have further assessment done on the site or even suggest a plan for its 
redevelopment on his or her own.

Role of Zoning in the Redevelopment Process
 Determining whether or not the general use of the site being considered matches 
current or amended zoning regulations is relatively simple.  Refer to the town or city’s 
current zoning map to determine whether or not the project fits the zoning classification.  
If the project does fit zoning regulations, proceed to the next step in the model, surrounding 
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land uses.  If the zoning map calls for a use that is different than that being considered 
for the site, local officials must determine whether the site is a probable candidate for a 
rezone.
 Whether or not a site is likely to be rezoned will vary greatly from one site to 
another, and will also vary from one town to another.  Ultimately, local planning officials 
and the zoning board will be the best resource for determining the likelihood of having the 
area rezoned.

Compatibility of Surrounding Uses and Community Support
 Just as it is important for Greenfield development to fit the character of the area 
in which it is being developed, so must brownfield development.  The compatibility 
of surrounding land uses and the support of neighborhood residents is essential for a 
redevelopment project to run smoothly and to ultimately be successful, as the community 
can be considered a stakeholder, of sorts, in the project.  If a brownfield project met 
the earlier criteria of the model, has support from the community and fits in with the 
existing character of the area, the site is a good candidate to continue through the site 
characterization and ranking process.  
 Some brownfield projects may be rejected by the communities they are in, 
especially if the general type of development being proposed does not match the use of the 
surrounding area.  For example, a former industrial site which has been abandoned for 
many years.  The site may now be surrounded by residential homes.  These residents may 
feel threatened by redevelopment if they believe it will bring a new industrial development 
to their neighborhood and may even be threatened by the clean-up process.  They might 
suggest the site should be developed for residential housing, or they may even want the 
site to be left as it is.  At this point, local officials may wish to begin the model again, this 
time assuming the desired end use is residential.  Redeveloping the site for residential 
uses, however, may not be feasible if the contamination on the site is too severe, causing a 
complex remediation process that may be too costly.
 Past experiences and a general feel for the beliefs of neighborhood residents 
may help a town or city to determine, preliminarily, whether the redevelopment of a 
brownfields project is likely to be accepted in a neighborhood.  If local officials doubt that 
a brownfields project would be readily accepted, they must determine whether additional 
design guidelines and/or community meetings would likely be capable of correcting the 
conflicts.
 
Two Possible Results:  Project Moves on to Ranking System or 
Dead-End
 Completing this section of the model will result in two possible outcomes.  It will 
either be suggested that a brownfields project is not feasible under current circumstances, 
or that the user should continue on to the ranking system.
 If it is indicated that a brownfields project is not feasible under current 
circumstances, the evaluation process ends for a town or city.  It is important to note 
that this model determines that it is not in the best interest of the town or city to allocate 
resources to the site.  It is still possible that someone from the private sector may wish to 
further evaluate the site or even create a plan for its redevelopment.  It is also possible 
that changing circumstances, such as a new comprehensive plan or changing community 
opinion, may warrant a re-evaluation of the site by the community in the future.  
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 The second outcome of the model is an indication to proceed to the ranking 
system.  In this next step, a point system based on three items is used.  The first item 
is whether or not the site is currently listed as having and underground storage tank, a 
leaking underground storage tank, or is found on the Comprehensive Environmental 
Response, Compensation, and Liability Information System.  The second consideration 
is the probability of contamination, which is found by comparing previous site uses to a 
chart estimating the likelihood that sites with specific uses will be contaminated.  The final 
consideration is an estimated market value of the site.  By creating a point system to deal 
with these three areas, sites will be ranked according to the sites’ general indicated use.  
For example,  residential sites will be ranked among other residential sites. 

Point System Steps and Procedure
 
 After the sites are divided into their land use categories (e.g. residential, 
commercial, industrial), the point system should be used to rank the sites in each category.  
This means that residential sites will be ranked against other residential sites, commercial 
against commercial, and so on.  
 The point system not only assigns points for each of its three categories, it also 
allows a town or city to choose to weight one or more of the categories.  This ability 
to weight certain categories lets each town or city place an emphasis on what is most 
important to their particular community.
 To complete the ranking process, the points in each section should be multiplied 
by the weighted average chosen for the individual category.  The point totals from each of 
the three categories should then be added, giving each site a point total.  The sites which 
have the least points are ranked the highest, while those with the most points are ranked 
the lowest.

Sites Location on an UST, LUST, or CERCLIS List
Determining whether or not a site is located on an underground storage tank (UST) 
list, leaking underground storage tank (LUST) list, or is found in the data from the 
Comprehensive Environmental Response, Compensation, and Liability Information 
System (CERCLIS) is fairly easy to determine.  The lists and data sets for these pieces of 
information are collected by the state and federal government and are available to the 
public.  Simply consult these lists for the addresses and, if the sites are commercial or 
industrial, company names of the sites being assessed.
 Although it is easy to determine whether or not a site is on a list, some cities have 
done a better job than others at aggressively seeking out sites that should be on these 
lists.  If an early site assessment reveals visual evidence of a problem that should lead a 
site to be on this list even though it is not currently, this information should be reported 
immediately.
 If the site being ranked is found on one or more of these lists, three points should 
be assigned in this category.  If the site is not found on the list but there is reason to believe 
that it might be if investigated (e.g. visual evidence makes this questionable), then two 
points should be assigned in this category.  If the site is not found on any of these lists and 
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there is no reason to believe it should be, one point should be assigned to the site.

Probability of Contamination Based on Previous Uses
 For this step, recall the Noonan and Vidich charts discussed in the Informal Phase 
I Site Assessment section.  The estimated probability of contamination from these charts 
is based on the previous use of the site being examined.  The percent of contamination 
likely to be found on the site will be used to assign points in this section.
 If the site has a probability of contamination that is greater than 66%, three points 
should be assigned.  If the probability of contamination is estimated to be greater than 
33% or up to 66%, then two points should be assigned.  If the site’s percent likelihood of 
contamination is under 33%, one point should be assigned.

Market Value of Site
 The market value of a site, compared to its expected clean-up costs, is a good 
determinant of the feasibility and likely success of a project.  Canada’s National Roundtable 
on the Environment and the Economy provides an excellent system for evaluating the 
market value versus clean-up costs of a brownfield site.  Their report creates the following 
tier system for evaluating prospective redevelopment projects:
  

In the top tier are sites whose market values greatly exceed the costs of 
remediation, and which account for perhaps 15 to 20 percent of contaminated sites 
in the country. Redevelopment of these brownfields is often driven by market forces 
and, because they tend to be very profitable, they do not remain abandoned or idle for 
long. That is why many former industrialized sites are redeveloped without any special 
attention or outside assistance.

In the bottom tier, and representing another 15 to 20 percent of all contaminated 
sites, are properties where the cost of cleanup far exceeds the value of the land after 
remediation. Together, high cleanup costs and uncertainty far outrun any market interest. 
Many such sites are in rural or remote areas or in smaller urban areas. These properties 
have no realistic prospects for redevelopment in the foreseeable future.

The middle tier, with perhaps 60 to 70 percent of Canada’s contaminated sites, is 
the most intriguing and complicated group. Cleanup costs are high for these sites, but so 
too is the potential for redevelopment. These brownfields are likely to be in established 
urban areas and along transportation corridors, where municipal services are readily 
available. The market value of the land itself, once cleaned up, may be slightly above or 
slightly below the combined cost of land and cleanup. The sites sit idle because they face 
too many hurdles for conventional market forces to overcome. All the other potential 
social, environmental and economic benefits are therefore lost. Under these conditions, 
the brownfields remain in limbo, with little prospect of remediation or reuse without 
strategic intervention to address the barriers. (National Round Table on the Environment 
and the Economy, 2004)

 Borrowing from this model, sites which estimated cleanup costs will very likely 
exceed the market value of the site will be assigned three points.  If the estimated cleanup 
costs and market value are expected to be relatively similar, two points should be assigned.  
Sites which cleanup costs are expected to be lower than the market value of the site should 
be assigned one point.
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End Result of Logic Model and Point System
 After a site has been assessed using both the logic model and the point system, 
it should have a specified desired end-use category and a ranking number in this 
category.  Towns, cities, and developers can then use this early information to encourage 
development.  For instance, a town or city wishing to focus on housing needs should 
allocate funds to the sites which have a residential desired end-use.  If several projects are 
available to choose from, the city can use the rank of the sites to help determine where to 
allocate funds.  
 This information should also be shared with all interested members of the public 
and private sector.  As the reason for creating the model is to encourage the redevelopment 
of brownfield properties, freely sharing the model with as many groups and individuals as 
possible will only further help to encourage development.
 The applied use of the model will be the subject of the final section of this report.  
This section should be a useful tool for those interested in applying the model to sites in 
their own towns or cities, as it will take the reader through this process with four sample 
sites in the City of Muncie.
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Brownfields in Muncie, Indiana

 Although Delaware County was opened for settlement in the early 1800’s, it wasn’t 
until the natural gas discovery of the 1880’s that Muncie began to industrialize.  Within a 
year of the natural gas discoveries, the first Sanborn Fire Insurance Maps were drawn for 
the City of Muncie, providing clues into land use 
in Muncie from the 1867 until the 1950s.  One 
limitation of the maps is that development did 
exist in Muncie before the maps’ creation, but as 
most industrial development took place after the 
maps were drawn, the maps are a quite reliable 
source for determining historical land uses for 
the purpose of determining contamination.
 Three sites were chosen to be run 
through the categorization process as examples.  
These sites are located in and around downtown 
Muncie.  Each site, as each contains more 
than one parcel, is actually made up of several 
addresses.  For the purpose of this report, the 
sites will be named by a centrally located address, 
and the actual site boundaries will be drawn on 
the maps.  
 The first site is in downtown Muncie and 
is located at 614 S. Walnut Street.  This site was chosen because it is 
located just south of the downtown area that has undergone renovations 
and façade improvements, and it seems to be a logical site for future 
revitalization efforts.  A portion of the site is made up of abandoned lots, 
while two buildings do exist on one portion of the site.  The second site 
is located at 1400 S. Brotherton Street.  This site was chosen because of 
the large amount of abandoned land available and its location next to a 
residential neighborhood.  The site still has several buildings standing.  
The third site is located at 1301 W. 2nd Street.  It was chosen because it is 
currently for sale and is also located next to a residential section of the 
Old West End Neighborhood.
 Each of these sites will follow the assessment process outlined 
in the categorization and ranking section of this report.  The following 
pages will detail the results found during the assessment phase.  Finally, 
each of the sites will be assessed using the categorization and ranking 
process as examples.

Source:  www.mapquest.com

614 S. Walnut Street.  
Located in downtown 
Muncie, just south of current 
revitalization efforts.

1400 S. Brotherton 
Street.  Located near the 
intersection of Macedonia 
Avenue and 8th Street.  This 
property is adjacent to the Ball 
Corporation.

Site One

Site Two

1301 W. Second Street.  
Dobrow Industries site located 
just off of Kilgore on 2nd Street 
and adjacent to functioning 
railroad tracks.

Site Three
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 The first site being 
examined is located at 614 South 
Walnut Street in Muncie, Indiana.  
As the site outline on the aerial 
photo shows, the site is actually 
comprised of several lots on both 
sides of Walnut Street.  This site is 
being considered as one but with 
the understanding that Walnut 
Street would remain intact.  
Therefore, it is being considered 
as a site where development 
would take place on both sides of 
the street, thereby making each 
property more appealing.  

Site One:  614 S. Walnut Street
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Recall that the first step to 
categorizing and ranking a 
site is an Informal Phase I Site 
Assessment.  See Page 27.

See Also:Site Assessment Results
Site Size:  Approximately 2.2 acres
Current Owners:  Milereg Muncie Ventures LLC, Walnut and 
Charles LLC, and City of Muncie Indiana Redevelopment
Zoning Classification:  CB
Desired End-Use:    
Residential
Support Level of 
Neighborhood Residents:  
Unknown (Hypothetical 
Example)
Site’s Location on UST, 
LUST, or CERCLIS List:
Site not found on lists
Previous Site Uses:  Urban 
vacant/abandoned land, auto 
repair, retail, theatre, hotel, 
livery, residential, office 
(Sanborn Fire Maps, 1867-1950)
Percent Probability of 
Contamination:  85%
Surrounding Land Uses:   
YMCA, Mounted patrol, 
Restaurant, Railroad, Near the 
Muncie Children’s Museum
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 The second example site is located 
at 1400 S. Brotherton Street in Muncie, 
Indiana.  This site is rather large and is 
located on both sides of 8th Street.  Again, 
it is assumed that 8th Street would 
remain intact after development.  The 
boundaries of this site can be seen in 
both the aerial photo on the left and the 
GIS map below.   

Site Two:  1400 S. Brotherton

Site Assessment Results
Site Size:  Approximately 25.6 acres
Current Owners:  Sandi Corporation and Muncie Castings Specialties Inc.
Zoning Classification:  II                                                                           
Desired End-Use: Residential
Support Level of Neighborhood Residents:  Unknown (Hypothetical Example)

Site’s Location on UST, 
LUST, or CERCLIS List:
Yes, a portion of the site 
where the foundry was located 
(north of 8th street) is located 
on the CERCLIS list as a 
site with potential to release 
hazardous substances into the 
environment.
Previous Site Uses:  Window 
glass factory, bottle factory, 
Rebar Inc., metal foundry
(Sanborn Fire Maps, 1867-1950)
Percent Probability of 
Contamination:  90%
Surrounding Land Uses:   
Residential, Ball Corporation, 
RTW Industries Inc.
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Site Three:  1301 W. 2nd Street

 The third and final example 
site is located at 1301 W. 2nd Street in 
Muncie, Indiana.  This site is located 
on both the north and south sides 
of 2nd Street; however, the largest 
portion of the site lies to the south of 
2nd Street.  The southern boundary of 
the site is formed by a set of railroad 
tracks which are still in place.
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Site Assessment Results
Site Size:  Approximately 5.7 acres
Current Owners:  D&M Leasing Inc. & Dobrow Industries Inc.
Zoning Classification:  II
Desired End-Use:    
Residential
Support Level of 
Neighborhood Residents:  
Unknown (Hypothetical 
Example)
Site’s Location on UST, 
LUST, or CERCLIS List:
Site not found on lists
Previous Site Uses:  Coal 
company, glass company, metal 
products, tile yard
(Sanborn Fire Maps, 1867-1950)
Percent Probability of 
Contamination:  99%
Surrounding Land Uses:   
Residential and Railroad
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Categorizing Site Examples

Site One
 Recall from the categorization flow chart that the first step to categorizing a site 
is to determine its desired end-use.  For this site, residential was chosen as the desired 
end-use for several reasons.  First, the site has a fairly large amount of space available, 
2.2 acres.  Second, the site is located just south of the renovation work on downtown 
businesses.  While this area used to be built up with businesses, 
it is not highly likely that the downtown could support enough 
commercial development to again use the sight as an extension 
of the central business district.  Finally, one key element missing 
to the downtown is residents.  Nighttime safety of the downtown 
would be increased if the area became, once again, a twenty-four 
hour location.  This site’s location further makes it a feasible  
site for affordable housing, as it is located so close to the central 
business district and has added amenities, such as nearby 
public transit and proximity to the cultural opportunities like 
the Children’s Museum.   By locating affordable housing near 
these amenities, the unfortunate pattern of finding housing far 
from opportunities would be broken.
 Although the likelihood of contamination on this site is 
relatively high, 85%, the types of contaminants likely to be found 
on this site are not likely to have high cleanup costs relative to 
other brownfields.  This is because the previous uses of the 
site (auto repair, retail, residential, office, livery, vacant land, 
theatre, and hotel) are not the types of sites where extremely 
hazardous chemicals are found.  More importantly, this site 
is not located on an UST, LUST, or CERCLIS list, meaning it 
is less likely than sites on the lists to incur the high costs of 
remediating hazardous waste or underground tanks.  For this 
reason, it is estimated that the cleanup costs would fall in the 
low to moderate category for this site. 
 Next, zoning is considered.  This site is currently zoned 
CB (central business district).  Although it may be possible to 
rezone this site, it is not really neccessary.  This is because residential 
housing is a permitted use under the central business district zoning 
classification (City of Muncie, 2004).  
 The next step is to examine whether or not the surrounding 
uses are compatible.  The YMCA, Children’s Museum, and the nearby 
downtown shops and housing are compatible uses for an urban housing 
development.  The railroad tracks to the south of the site are less 
compatible, but with additional guidelines to increase safety, the tracks 
are not enough to warrant changing the site use.  Nearby residents in the 
downtown would likely support a housing development on the site, as 
the downtown is currently trying to draw in more residents to make the 
downtown an twenty-four hour location.  

Recall the categorization flow 
chart and point system chart 
created earlier in the report.  
The charts are followed, as 
described in earlier sections, to 
categorize and rank sites one, 
two, and three.  See page 32.

See Also:

The two abandoned buildings which 
exist on site one are shown in the photo 
above, while the empty lot facing the 
buildings is shown below.
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 After progressing through the model, the initial desired end-use, residential, has 
been determined to be a good fit for this site.  The next step for  this site is to continue on to 
the ranking system.  To rank the site, however, other sites will be needed as comparisons.  
For this reason, each of the three sites will be put through the categorization system, and 
then all three will be ranked in the following section.   

Site Two
 The same process that was used for Site One will now be applied to the second 
example site.  This site is much larger than the first, consisting of approximately 25.6 acres 
of land.  The desired end-use chosen for this site is again residential.  The site is located 
adjacent to two separate neighborhoods, as well as the Ball Corporation.  The site is being 
considered for residential development because of the two neighborhoods it is located 
next to and also because there is a large amount of space available for a fairly large-scale 
project.  
 The type of contamination is, in this case, more than probable.  The site has 
been placed on the CERCLIS (Comprehensive Environmental Response, Compensation, 
and Liability Information System) list because it has the potential to release hazardous 
substances into the environment.  This listing is a result of Frank Foundry, which is 
located on the piece of the site which is north of 8th Street.  This type of contamination 

makes it likely that the site will be too expensive to develop for 
residential purposes.  Furthermore, this model is based on the 
idea that towns and cities can provide early information to the 
public sector, and possibly funding assistance, to increase the 
chances of developing brownfield sites.  Because of this sites 
placement on the CERCLIS list, it is unlikely a single town or 
city would take on the project on its own.  Instead, this site is 
likely one that would be considered with the federal brownfields 
program.  For this reason, the site assessment concludes that 
a brownfields project is not feasible at this time under current 
circumstances.
 Unfortunately, there are some sites that will need more 
assistance and expertise than this model can provide.  This site 
is one example.  There is another option for this site, however, 
which is to consider splitting the site into two separate sites 
at 8th Street.  If this is done, the circumstances that ruled out 
the southern portion of the site along with the northern will 
change.  The city will then have the option of re-running the 
southern portion of the site through the model on its own to see 
if proceeding with a development on just that portion of the site 
is feasible.

Site Three
 The third site is approximately 5.7 acres in size.  A desired 
end-use of residential is again chosen, as this site forms the 
southern boundary of the mostly residential Old West End 
Neighborhood.  The southern boundary to this site is a set of 
railroad tracks, but this should be able to be addressed through 
buffering, still allowing a residential use.   

The above photo shows some of the 
buildings located on the southern 
portion of the site.  Below, another 
building is shown with its high fence 
and no trespassing signs.  These are the 
views local residents have of the site.
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 This site is not located on a CERCLIS list as a source of hazardous waste pollution.  
Although there is a high probability of contamination, 99%, there is not a significant 
reason to believe the cost of clean-up would be drastically higher than the value of the 
site.  Even so, the site’s location and surroundings ensure that the market value will not 
outweight the clean-up costs.  For this reason, the site is considered to have a moderate 
cost of clean-up versus market value.
 The current zoning, II, is not consistent with the desired end-use of the site.  The 
current zoning classification calls for intense industrial development (City of Muncie, 
2004).  The site, however, is a likely candidate for a rezone because the desired use, 
residential, is a use on adjacent properties.  Furthermore, as more industries leave the 
area, some of the land devoted to industrial purposes will need to be converted over to 
another use.  
 It is likely that neighborhood residents would support both the rezone and the 
conversion of the site to a residential use because the current 
site is an industrial eyesore.  As remediation for residential 
purposes would clean-up the site and transfer the use to one 
compatible with the nearby residential uses, it is not likely that 
residents would remonstrate.
 Based on the above assessment, the original desired 
end-use, residential, has been determined to be a good fit for 
this site.  The two sites which progressed through the logic 
portion of the model will now proceed to the ranking system.

Ranking Site Examples

 After completing the logic model portion of the 
categorization and ranking system, Sites One and Three are 
capable of proceeding on to the final section of the model, 
ranking.  Recall that Site Two has been temporarily set aside 
and will not proceed to the ranking process.  Both Site One and 
Site Two have desired end-uses which are residential, so these 
sites will be ranked against each other.  Although there are 
no site examples in the commercial or industrial section, the 
ranking process is the same as that used for residential sites.  
The only difference is that residential sites are ranked against 
other residential sites, while commercial is ranked against 
commercial and industrial against industrial.
 The first step to the ranking process is to determine a 
weight for each of the three criteria.  If a city is not pursuing 
a particular goal that makes ranking one of the criteria more 
important, they can be ranked equally.  If, however, a town or 
city is focusing a an overall goal, weighting the categories may 
be important.  For example, if a town or city is just starting 
a brownfields project, it may be necessary to achieve early 
visible success so that the project gains support and can move 
on to more complicated projects.  In this example, the market 
value criterion might be given a strong weight compared to the 

The Dobrow Industries building (above) 
still stands on the site.  The remainder 
of the site (below) can only be viewed 
through fencing but appears to have 
been used as a dump site by some.

The picture below shows some of the 
debris located on the site which was 
described above.
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probability of contamination and the UST/LUST/CERCLIS list.  A market value that is 
high relative to clean-up costs should allow a community to achieve the early success it is 
after.  It is important that the weighted scale chosen is applied the same to all categories.  
If market value is valued more highly than the other two criteria, it should be given the 
same weight for every site evaluated.  For the two sites evaluated here, the categories will 
be weighted evenly.

Site One
 Criterion 1 asks whether or not the site is located on an underground storage tank 
(UST), leaking underground storage tank (LUST), or Comprehensive Environmental 
Response, Compensation, Liability Information System list.  Site One is not located on 
any of these lists, and there is no visible reason to believe it should be.  One point will be 
assigned to site one in this category.
 The second criterion asks what the probability of contamination for the site is in 
percent form.  Recall that Noonan and Vidich (page 24) created charts based on historical 
data that give the probability a site is contaminated based on its previous use.  This site 
has an 85% probability of contamination, so it is assigned three points.
 The final criterion asks the user to estimate the market value of the site based on 
its intended use.  This is really a very early approximation of market value versus probable 
remediation costs.  This site is not on any hazardous wastes lists and likely shouldn’t be, 

so it is not likely the cost of remediation would be much 
higher than average brownfield remediation costs.  The 
site’s location does not warrant a high market value 
either, so two points will be assigned assuming that 
remediation costs lie somewhere near market value.
 The diagram on the right shows the point system 
used to evaluate Site One.  There are six points assigned 
to the site in total.  

Site Three
 This site is not located on a UST, LUST, or CERCLIS 
list.  Early site investigations also provide no reason to 
believe this site should be placed on one of the above 
lists; therefore, one point will be assigned.
 The probability of contamination for this site is 
99%, the highest estimated probability possible.  For 
this reason, three points will be assigned.
 An early approximation of the level of cleanup 
costs for this site compared to market value is high.  
This is not to say that cleanup costs are likely to be high 
relative to other costs of clean-up, but the site’s location 
and surroundings will likely mean a very low market 
value.  Because of the probable disparity between the 
cost of cleanup and the market value of the site, three 
points will be given to site three in this category.
 The diagram to the left shows a summary of the 
point selections and totals for this site.  Seven points are 
assigned to this site based on the criteria.

Criterion 1:  Is the site on an UST, LUST, 
or CERCLIS list?
Weight:  1 
 1 Point(s):  Not found on lists
Points 1  x Weight 1  = 1
 
Criterion 2:  What is the probability of 
contamination based on previous uses?
Weight: 1
 3 Point(s):  >66% to 99% 
Points 3  x Weight 1  = 3

Criterion 3:  Estimate the market value of 
the site based on its intended use.
Weight:  1
 2 Point(s):  The cost of cleanup 
            and remediation are 
           likely to be
           comparable
Points 2  x Weight 1  = 2

Total Weighted Points= 6

Brownfield Point and 
Ranking System Site One
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Final Site Example Results
 Two of the three sites which were picked to 
be evaluated proceeded to the point and ranking 
system.  Both sites were categorized in the residential 
use category.  Site one, located at 614 S. Walnut Street 
received six points, while site three, located at 1301 W. 
Second Street, received seven points.  Based on this, Site 
One is ranked number one on the residential list, while 
Site Three is ranked number two (see chart below).  If  
more sites were evaluated, they would be placed in the 
ranking system according to the numbers they received 
as well.  The same is true for sites classified as commercial 
and industrial.  This process could be completed for an 
unlimited number of sites in a town or city.  The end 
result should be an organized classification system that 
ranks sites not only for the purpose of allocating city 
funding but also to provide information to encourage 
further investigation and development by the private 
sector.
 

Criterion 1:  Is the site on an UST, LUST, 
or CERCLIS list?
Weight:  1 
 1 Point(s):  Not found on lists

Points 1  x Weight 1  = 1
 
Criterion 2:  What is the probability of 
contamination based on previous uses?
Weight: 1
 3 Point(s):  >66% to 99% 
Points 3  x Weight 1  = 3

Criterion 3:  Estimate the market value of 
the site based on its intended use.
Weight:  1
 3 Point(s): Cost of clean-up                
                                  likely to far exceed
         the market value
         of the site

Points 3  x Weight 1  = 3

Total Weighted Points= 7

Brownfield Point and 
Ranking System Site Three

Muncie Brownfield 
Site Ranking 

Land-Use Category Rank (#)

Residential

614 S. Walnut St. 1

1301 W. Second St. 2

Commercial

Industrial



References

Bibeault, L., Timm, E., & Zarcadolas, C. (2001).  Brownfields:  A Case Study in Partnering 
 with Residents to Develop an Easy-to-Read Print Guide. Journal of
 Environmental Health, 64.

Boulding, J.  (Ed.).  (1996).  EPA Environmental Assessment Sourcebook.  Chelsea, MI:
 Ann Arbor Press. 

Browner, C.  “Opening Comments at Brownfields ‘98.”  Sept. 2004.  Online Posting.
 <http://www2.gwu.edu/~eem/Brownfields/project_report/chapters-html.htm>.

Christopher, G.  “Social Equity and Environmental Justice Issues in Indianapolis,  
 Central Indiana, and Northwest Indiana.”  Sept. 2004.  Online Posting.  
 <http://www.napawash.org/aa_social_equity/SOCIALEQUITYENVIRONMENT 
 ALJUSTICEININ.pdf>.

City of Muncie.  Nov. 2004.  City of Muncie Comprehensive Zoning Oridinance. (Online).
 <http://www.co.delaware.in.us/Departments/PlanCommission2/INDEX.HTM>.

Cole, Dick.  Personal Interview.  8 October 2004.

Comprehensive Environmental Response, Compensation, and Liability Act. (1980). 
 §101(39).

Davies, C.  (1970).  The Politics of Pollution.  New York:  Western Publishing.

Davis, S. (2001).  Brownfields and Other Distressed Communities:  Assessing 
 Neighborhood Characteristics.  Journal of Environmental Health, 64.

Davis, T. & Margolis, K.  (1997).  Brownfields:  A Comprehensive Guide to 
 Redeveloping Contaminated Property.  Chicago:  American Bar Association.

Dictionary.com.  (2004).  Online Posting. <www.dictionary.com>.  Sept. 2004.

Environmental Protection Agency Website (2004). Brownfields Cleanup and 
 Redevelopment  Online Posting. <http://www.epa.gov/swerosps/bf/>. 
 (2004, March 24).

Field, B. & M.  (2002).  Environmental Economics:  An Introduction (3rd ed.).  New 
 York:  McGraw-Hill.

Fitzgerald, J. & Leigh, N.  (2002).  Economic Revitalization:  Cases and Strategies for
 City and Suburb.  Thousand Oaks, CA:  Sage Publications.

Geltman, E.  (2000).  Recycling Land:  Understanding the Legal Landscape of 
 Brownfield Development.  Ann Arbor:  University of Michigan Press.

Government Institutes, Inc.  (1994).  Book of Lists for Regulated Hazardous Substances.
 Rockville, MD:  Government Institutes, Inc.

54



References

Indiana Department of Environmental Management.  (2000).  Leaking Underground
 Storage Tanks:  You and Your Family.  

Kuhre, W.  (1995).  Practical Management of Chemicals and Hazardous Wastes.  
 Englewood Cliffs, NJ:  Prentice-Hall.

“Love Canal Tragedy, The.”  Sept. 2004.  Online Posting.  Sept. 2004.  <http://
 www.epa.gov/history/topics/lovecanal/01.htm>.

National Research Council.  (1994).  Ranking Hazardous Waste Sites for Remedial 
 Action.  Washington, D.C.:  National Academy Press.

National Roundtable on the Environment and the Economy.  Sept. 2004.  <http: 
 //www.nrtee-trnee.ca/Publications/HTML/Complete-Documents/SOD_
 Brownfield-Strategy_E/Ch2_Case-for-Strategy_e.htm

Sanborn Fire Insurance Maps.  Map.  Online Version.  (2004).  Proquest: 1867-1950.

United States Environmental Protection Agency. (2001).  Road Map to Understanding
 Innovative Technology Options for Brownfields Investigation and Cleanup. 
 Washington D.C.:  Environmental Protection Agency.

55




