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Chapter Ⅰ 

1.1 Introduction 

Brownfield redevelopment has received a lot of attention in the past few years, 

and has become a popular topic in the landscape architecture realm. Brownfields are 

generally defined as abandoned and underutilized industrial properties that are known 

or suspected to be contaminated (Russ 4). 

During past decades, changing policy and markets, growing awareness of living 

environments and advancing technologies have accelerated the process of 

deindustrialization across the globe. Increasing amounts of abandoned post-industrial 

sites do not presently perform any value or functionality in the city’s area. These vacant 

lands not only adversely impact people’s lives, but they also restrict local economic 

growth and neighborhood development. 

The term ‘brownfield’ first emerged in the 1990s, when researchers and 

practitioners started paying attention to regulating environment protection. “As a side 

effect, limiting reuse, cleanup, and redevelopment of former industrial sites attracted 

focus of research and public” (Hollander, Kirkwood and Gold 1). Almost at the same 

time, the EPA (U.S. Environmental Protection Agency) became the official agency to 

engage in brownfield issues across the country. They defined a brownfield “as a 

property, the expansion, redevelopment, or reuse of which may be complicated by the 

presence or potential presence of a hazardous substance, pollutant, or contaminant” 

(EPA “Brownfield Overview”). “According to the US Environmental Protection Agency 
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(2010a), there are between 500,000 and 1 million brownfields in the USA, which are 

mostly present in industrial and commercial sites that are abandoned or underutilized 

and have contamination, either real or perceived” (Solitare, & Karen 462).Transforming 

these abandoned post-industrial sites can contribute to urban development and can 

positively affect the regional economy.  This is especially true of those sites that are 

located at the core area of the city and that therefore have a lot of opportunities to 

motivate economic development and improve the life quality of surrounding 

communities. 

Most post-industrial sites share problems which include contaminated soil, 

impermeable pavement, reduced vegetation cover and isolation from surrounding 

contexts. Since we have the intention of reusing and redeveloping these brownfields, 

and because sustainable development must address both environmental concerns and 

cultural values, emphasizing heritage is an integral part of sustainability (Luis & loures 

462). In response to these needs, landscape architects are paying more attention to 

aesthetics and environmental benefits, such as improving environmental quality, 

restoring natural habitats, and enhancing recreational opportunities and urban 

appearance. As an added bonus, recent research has also shown that greening 

improves the social well-being of city residents in a variety of ways (De Sousa). 

This creative project addresses a community-based brownfield in Muncie, IN. This 

project demonstrates post-industrial brownfield redevelopment that can improve 

community life and environment quality. Muncie is a typical Midwest-town with a history 

of industrial development and subsequent abandonment. Therefore the selected site is 

able to be an example for other community-based brownfield projects in similar cities. 
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1.2 Research questions 

The major question that this creative project addresses is “What landscape 

architectural planning and design principles can be applied to restore and reuse urban 

brownfield sites in ways that reconnect these sites to the community?” 

Sub-questions that need to be answered so as to address this major question are: 

a. How can abandoned brownfield sites achieve a sustainable level of 

performance? 

b. What are the planning and design actions that will help to reconnect an 

abandoned brownfield site to its surrounding communities? 

c. How to reduce the negative environmental and economic impact in the 

community? 

d. How can the redevelopment project motive local economic performance? 

1.3 Hypotheses 

Through the redevelopment project, the GM site will change the present negative 

impact on the surrounding community. It will provide a sustainable site which improves 

local ecological and economic performance. The redevelopment project will improve the 

life quality of the surrounding community. 

1.4 Assumptions 

This project has three assumptions: 



4 
 

▪ The project site will be treated by cleaning up contaminated material or covering 

with clay cap to achieve standards of residential land use. 

▪ The contaminants treatment process will be achieved after this project has been 

designed and will create the proposed landform for development as designed. 

▪ The project assumes that local government and community will support the 

redevelopment through laws and financing strategies. 

1.5 Delimitations 

▪ Project focuses on the application of landscape architecture planning and 

design principle on the brownfield site to achieve sustainable site goals. 

▪ Project does not involve the specific contamination remediation technologies, 

but will have demonstration for education of purposes. 

▪ Project will not provide a maintenance program. 

▪ Project site will be treated and capped by others in a manner that would allow 

this project to be built as designed without adversely affecting any capped areas 

of the site. 

1.6 Definition of terms 

For a better understanding of this project, the following terms are operationally 

defined. 

EPA: Environmental Protection Agency 

APA: American Planning Association 
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CBOs: Community-based Organizations, allows neighborhood residents to play 

a stronger role in the project for community development and neighborhood 

revitalization. 

BMPs: best management practices for water management, is a term used in the 

United States and Canada to describe a type of water pollution control. BMPs 

may refer to a principal control or treatment technique as well. 

Bio-swales: Bio-swales are landscape elements designed to remove silt and 

pollution from surface runoff water. 

Green infrastructure: Green infrastructure is an approach to water management 

that protects, restores, or mimics the natural water cycle. Green infrastructure is 

effective, economical, and enhances community safety and quality of life. 

Rain garden: A rain garden is a planted depression that allows rainwater runoff 

from impervious urban areas, like roofs, driveways, walkways, parking lots, and 

compacted lawn areas, the opportunity to be cleaned and absorbed. 

1.7 Significance 

This creative project aims to improve the quality of living environments and to 

spur the economic development of surrounding neighborhoods. The abandoned site 

adversely impacts its surrounding communities through being an eyesore, having a high 

crime rate, its existing contaminated condition, reduced bio-diversity, stormwater issues, 

and so on. This creative project changes the brownfield to a mixed land use which 

includes parks, sport fields, green-tech demonstration center, affordable housing, new 
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commercial development and an urban farm. In this way, this redevelopment project 

can spur community revitalization.  

This creative project shows how the abandoned auto industrial site could achieve 

three goals: 

First, improve the natural environment quality, protect public health and enhance 

natural habitat through sustainable design solutions. 

Second, develop new affordable housing and commercial opportunities which 

can motivate community economy development. 

Third, produce local food by implementing urban agriculture practices to increase 

fresh food access. 
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Chapter Ⅱ 

This literature review identifies landscape architectural planning and design 

principles which can be applied to reuse and redevelop community-based brownfield 

sites in ways that re-connect these sites to the community. It also identifies sustainable 

ways to reuse the post-industrial land as new roles in the community. This chapter 

explores several parts: the current situation of brownfields in the USA, brownfield 

redevelopment and environmental reclamation. 

2.1 Brownfields in the USA 

Since the early 1990s brownfields movement, communities have started to 

recognize that the fear and uncertainty associated with potential environment 

contamination has harmed their reuse as urban area re-development (Bartsch 3). This 

is a major problem. As EPA states there are more than 100,000 brownfields in the USA. 

As the public is paying more attention to these brownfield issues, many official 

organizations have started playing a crucial role in brownfield redevelopment. These 

organizations include the Environmental Protection Agency (EPA), the Economic 

Development Administration (EDA), the Army Corps of Engineers, the Department of 

Housing and Urban Development (HUD), etc. These organizations have launched 

series programs and actions that have contributed to a decade of remarkable results, 

involving hundreds of communities establishing local brownfield programs. Forty-nine 

states have voluntary cleanup programs, more than 700 local communities have been 

founded by the EPA brownfield initiative (Bartsch 4). The following section provides 

background of how these have come to be. 
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2.1.1 Emergence of brownfields 

In the mid-20th century, industrial sector decline, deindustrialization, and 

suburbanization combined to produce brownfields (APA 20, 21). As the traditional 

industrial sector moved out or shut down, many post-industrial sites were left behind. It 

was decided that brownfield redevelopment needed to face the liability of the cleanups 

of contaminated properties that was mandated by federal laws. The cost and 

complicated conditions impeded the usual development on those post-industrial sites. 

So these abandoned sites began accumulating in urban and suburban areas. 

2.1.2 Brownfield definition 

The term “brownfield” was first used on June 28, 1992 (EPA “Brownfield 

Overview”). Researchers and practitioners started paying attention to the regulation of 

environment protection. As a side effect, limited reuse, cleanup, and redevelopment of 

former industrial sites started to attract researchers and a public focus (Hollander, 

Kirkwood and Gold 1).  According to the EPA definition, a brownfield 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” (EPA 

“Brownfield Overview”). In the APA (American Planning Association) definition, 

“Brownfields” are used to describe those abandoned, underused sites, or real property 

where redevelopment or reuse is complicated by the presence or perceived presence of 

contamination (APA 20).  Under these definitions, the abandoned site and its 

contamination are primary impediments to implementing reuse and redevelopment 

processes. As this occurs, an abandoned site is devalued itself and devalues the 
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surrounding community. These abandoned brownfield sites can scar communities, 

making them undesirable to investors and new residents (APA 20).  Additionally, 

contaminants including substances such as gasoline, heavy metals, acids and other 

hazardous materials can also impose environmental and public threats. 

On the other hand, as land resources, brownfield redevelopment has positive 

impacts to the surrounding neighborhood. Reusing brownfields can save land resources 

and improve land values. In many successful previous projects, redevelopment has 

transformed former gas stations, contaminated industrial sites, or similar sites into 

affordable housing, parkland and open spaces, as well as community centers and even 

community gardens and other forms of urban agriculture (APA 20). 

2.1.3 Brownfield community impacts 

APA states that brownfield impacts are based on the property’s size, location, 

and level of contamination (APA 9). APA also indicates that due to historical and 

deindustrialization reasons, brownfields are located at dense urban areas and 

residential communities brought series negative impacts both of the economy and 

residents’ daily lives. “This was one of the most pressing environmental and economic 

issues that faced their cities” (“Recycling America's Land” 10). Meanwhile, brownfields 

also often have many of the following environmental problems due to contamination:   

▪ Pollution: Contamination is a key characteristic that defines brownfields. It also 

impedes development and building for new purpose. Contaminants in 

brownfields can also pollute soil, air, and water resources both on and off- site 

(APA 22). 
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▪ Safety: Abandoned sites and buildings are able to threaten surrounding 

communities, because of illegal and dangerous activities in those sites. Also, 

scraps of metal and glass can harm children (APA 23). 

▪ Public health: Pollution of soil, air and water has serious negative effects on the 

health of nearby residents. In addition, some pollution substances can spread 

beyond property boundaries due to underground water and above-ground water 

and air flow (APA 23). 

▪ Economy: Abandoned sites generate no tax and value, and brownfields can 

negatively affect surrounding property values due to hazards and criminal activity 

(APA 23). “Additionally, the uncertainty surrounding if and to what extent a 

brownfield is contaminated acts as a major disincentive for investment in low-

income communities” (APA 23). 

▪ Community Morale: The series problems mentioned above can decline 

community morale. It can be hard for people to take pride or to invest in the 

community with a brownfield. As a result, residents will be penalty due to 

decreasing property value (APA 23). 

2.1.4 Advantages of brownfields redevelopment 

Brownfield redevelopment is a sustainable planning strategy for reducing sprawl, 

preserving open spaces, reducing greenhouse-gas emissions, and reinvesting in 

urbanized areas and their community (Hollander, Kirkwood and Gold, 2). According to 

the National Report on Brownfields Redevelopment, fifty cities said that $309 million in 



11 
 

additional local tax revenues was generated from 654 redeveloped brownfield sites, 

bringing 161,880 jobs opportunities since 1993 (“Recycling America's Land” 10). 

According to “UNLOCKING BROWNFIELDS: Keys to Community Revitalization”, 

brownfield redevelopment programs have brought huge benefits for local government 

and communities. These benefits include the following: 

▪ Protection of Public Health and the Environment: Brownfield redevelopment has 

been involved in contamination clean-up and treatment that have decreased or 

dispelled the threat of public health and the environment (Bartsch 14). 

▪ Infrastructure advantages: Most brownfields are served with existing 

infrastructure, which has often been upgraded and improved during redeveloping 

(Bartsch 14). 

▪ Economic / tax base development: New residential and commercial projects 

have often served as catalyst for local economic development and expansion of 

working opportunities (Bartsch 14). 

▪ Job creation: Brownfield redevelopment has been able to create new job 

potential in the brownfield redevelopment process (Bartsch 14). 

▪ Sprawl deterrent: Brownfield redevelopment in dense urban area has created 

more spaces for city growing so that can decrease the expansion of city fringe to 

greenspace (Bartsch 15). 
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▪ Environmental Justice: Brownfield are often located in low-income and poor 

condition communities. Redevelopment has improved the value and income of 

these neighborhoods (Bartsch 15). 

▪ Community amenity promotion: Successful redevelopment has led to 

promotions such as “Brownfields revitalization can help localities build on their 

assets and emphasize the character of the community” (Bartsch 15). 

2.2 Brownfield reclamation 

2.2.1 Introduction 

Following the wave of deindustrialization in the mid-20th century, as many as 1 

million so-called "brownfield" properties were identified crossing the nation (Bartsch12). 

“The existence of many brownfield sites can be traced to the strict liability provisions of 

the Comprehensive Environmental Response, Compensation and Liability Act 

(CERCLA), a federal law more commonly known as the “Superfund” law” (“Recycling 

America's Land” 9). In the 1990s, EPA established the Brownfields Redevelopment 

Initiative and Brownfield Program (1995). According to the EPA, “The Brownfields 

Program empowers states, tribes, communities, and other stakeholders to work 

together to prevent, assess, safely clean up, and sustainably reuse brownfields” (EPA. 

"Land Revitalization Basics"). Since that date, an increasing number of programs and 

supporting laws have been released at the federal level to state levels.  In 2002, the 

Small Business Liability Relief and Brownfields Revitalization Act was passed (EPA, 

“Brownfields Program Achievements”). At state level, The Indiana Brownfields Program 
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was created in 2005 legislation which merged the brownfield financial and technical 

review programs ("Indiana Finance Authority"). Through this program, federal and state 

government have collaborated with local government to provide series technical 

supports and grants for brownfield site cleanup and redevelopment. 

This effort has been recognized as providing noticeable accomplishments. The 

EPA Brownfield Program, for example, has created many benefits to communities. 

“Projects leveraged $17.79 per EPA dollar expended, leveraged more than 97,000 jobs 

nationwide, and can increase residential property values 5.1 percent - 12.8 percent near 

Brownfield sites” (EPA “Brownfield Overview”). 

Chart credit: EPA  https://www.epa.gov/brownfields/brownfields-program-accomplishments-and-benefits 

2.2.2 Conventional redevelopment and reclamation 

Brownfields can be found in almost every community in the USA. They occur in a 

variety of sizes and shapes, including size as small as a single lot to as large as multi 

acre post-industrial sites (APA 9). Additionally, brownfields have their special 

characteristics and presence.  Redevelopment of any specific brownfield has significant 

differences in the way redevelopment concerns compared to other non-brownfield 

projects (Hollander, Kirkwood and Gold 1). Each single brownfield site has its distinct 

history, function, and context. Diverse schemes and projects for different type 

brownfields are proposed to face any site’s special conditions and purposes. 

https://www.epa.gov/brownfields/brownfields-program-accomplishments-and-benefits
https://www.epa.gov/brownfields/brownfields-program-accomplishments-and-benefits
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Brownfield reuse and redevelopment provides an opportunity to reclaim land for 

use by new multi-purpose projects, for a range of private individual, company, or public 

uses. On the other hand, redevelopment can elevate land value and whole-community 

value. At the same time, “the brownfield project can potentially alter the land uses 

adjacent to and surrounding the site” (Hollander, Kirkwood and Gold 52). 

2.2.3 Redevelopment approaches 

Brownfields are often located in dense urban areas or even in city cores in which 

infrastructure and transportation are maturely developed (APA 9). These urban sites 

often have huge potential for reuse, such as affordable housing, outdoor recreation and 

open spaces, light industrial, commercial and retail, and restoration of habitat.  

▪ Housing: Private and public housing development projects are often important 

new uses for former brownfield lands (Hollander, Kirkwood and Gold 52). Based 

on existing infrastructure and transportation access, those brownfields are often 

able to attract new land uses that revitalize neighborhoods and provide a variety 

of accommodation from affordable housing units to high-end cooperatives and 

townhouses (Hollander, Kirkwood and Gold 52). 

▪ Recreation and open space: People in dense urban areas often expect more 

green and open spaces. Transforming brownfields into outdoor recreation and 

open spaces can therefore contribute to city development and to efficiency of 

land use (Hollander, Kirkwood and Gold 54). 

▪ Light industrial: Brownfield redevelopment can still keep the former land use as 

industrial. In this case, new proposal development is able to be altered from an 
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older polluting heavy industry to a cleaner and community-friendly industry 

(Hollander, Kirkwood and Gold 54). 

▪ Commercial and retail: Many previous successful projects of brownfield 

redevelopment are mixed land projects. Commercial and retail uses become 

possible to be proposed in some large scale brownfield redevelopment projects 

(Hollander, Kirkwood and Gold 54). 

▪ Restoration of habitat: Among many other benefits, planting trees and other 

vegetation in the urban landscape provides shade for cooling, cleans the air, and 

creates pleasant spaces (“Sustainable Urban Site Design Manual” 19). Wildlife 

species can be attracted, and can thereby contribute local bio-diversity, so the 

natural habitat where they live and survive should be protected and restored. 

▪ Urban agriculture: Many communities also adopt the use of urban agriculture 

and community gardens for neighborhood revitalization in brownfield 

redevelopment project (EPA “Brownfields and Urban Agriculture” 1). In addition, 

more and more people focus on using brownfields as urban agriculture sites. 

Because of the often convenient location of these sites, on these sites it is 

desired to implement “current brownfield and contaminated land risk-based 

cleanup approaches that establish cleanup levels based on proposed reuses.” 

(EPA “Brownfields and Urban Agriculture” 1). 

2.2.4 Community-based brownfield redevelopment 

“Brownfields located within a dense urban community often have long-term 

negative effects on a neighborhood” (APA 22). These potential community-based 
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brownfield redevelopment sites need community supports and engagement. 

Communities often join in these projects by holding community wide public meetings. 

Here has an alternative way - Community-based organizations (CBOs). “Community-

based organizations (CBOs) can play one of three roles in the redevelopment 

process—as community advocate, collaborator, or primary developer” (APA 30).  This 

means residents are able to play an important role in the redevelopment process, in 

which people can contribute to decision-making processes and redevelopment activities. 

First, many CBOs recognize that redevelopment or revitalization of surrounding 

neighborhoods is part of their mission (Solitare and Keren 462). Second, CBOs can 

directly and effectively represent community needs and ideas. They also can contribute 

innovative ideas for those redevelopment projects (Solitare and Keren 462). Third, 

those CBOs are often trusted by communities, so that they can build a reliable 

relationship between the community and project to promote democratic decision-making 

through enabling local voices in the brownfield redevelopment process (Solitare and 

Keren 462). 

2.2.5 Urban agriculture in brownfield redevelopment 

At the present time, communities adopting the use of urban agriculture and 

community gardens for revitalizing neighborhoods are not news (EPA “Brownfields and 

Urban Agriculture” 1). Greening vacant land in communities by implementing urban 

agricultural practice is able to benefit a neighborhood in many different ways. Firstly, it 

can increase surrounding property values, beautify vacant properties, increase a sense 

of community, and provide recreational and cultural uses (EPA “Brownfields and Urban 
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Agriculture” 1). Secondly, greening those vacant sites can increase infiltration of 

rainwater, reduce stormwater overflows and flooding, decrease erosion and topsoil 

removal, improve air quality, and reduce waste by reusing food and garden wastes as 

organic material and compost (EPA “Brownfields and Urban Agriculture” 1).  Finally, 

urban agricultural practices on brownfield sites can increase physical activity and 

educate new gardeners on the many facets of food production such as food security, 

nutrition, and preparation of fresh foods (EPA “Brownfields and Urban Agriculture”  1). 

For the policy level, governments can also focus on urban agriculture practices 

on brownfield redevelopment projects. “U.S. Environmental Protection Agency (EPA) 

Brownfields and Land Revitalization, in cooperation with programs within the Office of 

Solid Waste and Emergency Response (OSWER), and State and Tribal program 

counterparts from around the country, are working with communities on many of these 

on-the- ground redevelopment projects” (EPA “Brownfields and Urban Agriculture” 2). 
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Credit: EPA BROWNFIELDS AND URBAN AGRICULTURE: Interim Guidelines for Safe Gardening 

Practices   

The challenge to implement urban agriculture in brownfield projects primarily 

includes problems of existing known contamination, soil type, previous activities, 

potential for unknown pollutant, etc. (EPA “Brownfields and Urban Agriculture” 5).  



19 
 

2.3 Sustainable reclamation of brownfield redevelopment 

Sustainable reclamation is a considerable issue in brownfield redevelopment. 

This part will introduce two approaches for enhancing the sustainability of brownfield 

projects: stormwater management, and vegetation community restoration. 

Stromwater in brownfield areas have a high risk to relocate contaminants and to 

bring contaminants from the site into adjacent areas. Stormwater management focuses 

on mitigating stormwater runoff, maximizing infiltration of clean water, on limiting 

contaminated stormwater infiltration, and stormwater clean-up. Abandoned brownfields 

are characterized by limited vegetation and low biodiversity conditions due to their 

former industrial or commercial activities. Restoration of vegetation communities aims to 

improve the vegetation cover of brownfield sites so as to reduce the heat island, 

mitigate stormwater runoff and increase local biodiversity. 

2.3.1 Brownfield stormwater management 

Stormwater management involves stormwater capture, conveyance (through 

ditches or sewers), and treatment (EPA. “Design Principles” 2). As the use of green 

infrastructure in stormwater management become better known to the public, more and 

more communities are enhancing the ability for municipal management to control the 

discharge of pollutants from their separate stormwater and sewer systems (EPA. 

“Design Principles” 1). 

Green infrastructure is an appropriate approach to satisfy the need of many 

communities who are seeking to implement sustainable stormwater management. 

Green infrastructure of stormwater management includes rain gardens, bioswales, 
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permeable pavements, and so on. These approaches provide multiple benefits, 

including reduced stormwater infrastructure costs, increased groundwater recharge and 

decreased pollutant loads in stormwater runoff (EPA. “Design Principles” 2). These 

stormwater management programs usually require implementation of Best Management 

Practices (BMPs) that reduce pollutant discharges and control stormwater runoff (EPA. 

“Design Principles” 1). 

Brownfield stormwater management is typically different from stormwater 

management for other types of sites, because of contaminants and prior activities. To 

prevent pollutants from infiltrating into underground water, there are two different 

approaches for brownfield stormwater management: “with infiltration” practices and 

“without infiltration” practices. 

2.3.2 Brownfield stormwater management with Infiltration 

A major goal of stormwater management is to decrease storm water volume by 

infiltrating stormwater into underground water storage. For brownfield redevelopment 

projects, this practice needs carefully consideration due to the potential for this water to 

spread pollutants from the site to surrounding areas. Appropriateness of implementing 

infiltration practices are decided by present contaminants location and type (EPA. 

“Design Principles” 6) and how these contaminants are mitigated. “In planning to 

implement stormwater management at a brownfield site, the volume, location and 

thickness of contaminated areas should be reviewed” (EPA. “Design Principles” 8). 

Decision-making of infiltration practices at brownfield property must therefore 

take into account the remedial action taken for the site, such as contamination removal, 
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caping or just fencing to prevent access (EPA. “Design Principles” 10). For example, 

brownfields with impervious footprints cannot directly infiltrate stormwater into adjacent 

site without treatment. Doing so would introduce additional pollutant loads to 

groundwater and nearby surface waters (EPA. “Design Principles” 1). Also surface 

water cannot be allowed to penetrate the cap, as this would promote migration of 

pollutants below the cap.  

2.3.3 Brownfield stormwater management without Infiltration 

In those brownfield properties with extensive or unknown pollution underground, 

direct infiltration of stormwater into groundwater is not feasible (EPA. “Design Principles” 

11). Typically green infrastructure can be used including bioretention or biofiltration 

practices that not directly infiltrate stormwater into the underground water reservoir, but 

rather lead stormwater to other location (EPA. “Design Principles” 11). In this case, “The 

stormwater is treated or filtered by the soil and the plants, some water goes back into 

the air through evapotranspiration, and most of the water infiltrates into the soil”( EPA. 

“Design Principles”  11). on site that are not contaminated. It cannot infiltrate into 

contaminate area, because it will harm to adjacent non-polluted land due to pollutant 

transfer through water flow. 

2.3.4 Design consideration 

EPA’s “Design Principles for Stormwater Management on Compacted, 

Contaminated Soils in Dense Urban Areas”, provides several principles for brownfield 

stormwater management: 
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“Guideline #1: Differentiate between groups of contaminants as a way to better 

minimize risks. 

Guideline #2: Keep non-contaminated stormwater separate from contaminated 

soils and water to prevent leaching and spreading of contaminants. 

Guideline #3: Prevent soil erosion using vegetation, such as existing trees, and 

structural practices like swales or sediment basins. 

Guideline #4: Include measures that minimize runoff on all new development 

within and adjacent to a brownfield. These measures include green roofs, green walls, 

large trees, and rainwater cisterns” (3). 
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“Implementing Stormwater Infiltration Practices at Vacant Parcels and Brownfield Sites”, EPA 
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 2.3.5 Vegetation community restoration 

Brownfields are often located in dense urban area or even city cores where 

brownfields have afflicted these areas for a long time. Planting trees and other 

vegetation in the urban landscape provides shade for cooling, cleans the air and creates 

pleasant spaces (“Sustainable Urban Site Design Manual” 19). Restoration of  plant 

communities can not only provide more vegetation cover to reduce the heat island effect 

and solve stormwater issues, but can also attract more and more species to the site to 

enhance local biodiversity. As a result, benefits for restoring the vegetation community 

include habitat restoration, stormwater runoff mitigation, and reduced heat island effect. 

Restore habitat 

More planted areas, especially if they are linked or near others, attract and 

support birds, butterflies and wildlife (“Sustainable Urban Site Design Manual” 20). 

Especially valuable are the native plants that provide habitat for native insects, birds 

and other species, more species of native plants, and more species of animals 

(Douglas). Native plants can provide energy for things livings in the local habitat. 

Meanwhile, most insects use native plants as their only food source. If native plants 

decline, the number of insects will decrease, and then birds that depend on these 

insects as food resources will decrease (Douglas). Native plants interact with 

surrounding living things, and engage as collaborating patterns in the local ecosystem. 

Stormwater runoff mitigation 

Plants can also reduce the velocity and quantity of stormwater. Trees can reduce 

stormwater flow by intercepting rain water on leaves, branches and trunks, which then 
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allow the water to evaporate back into the atmosphere (“Sustainable Urban Site Design 

Manual” 19). The leaves and roots can absorb water and store it in the plant’s biomass, 

and then slowly evaporate this water into the air. On the other hand, roots can loosen 

soil and make the soil more porous. Deep rooted plants can help improve a soil’s 

porosity so that runoff can more easily infiltrate the ground (“Sustainable Urban Site 

Design Manual” 19). 

Reduce heat island effect 

In “Sustainable Urban Site Design Manual”, as report published by the 

Department of Design & Construction of Sustainable Design, ‘Shaded building surfaces 

may be 9° to 35° F cooler than the peak surface temperatures of unshaded surfaces’ 

(19). Maximize use vegetation can therefore significantly reduce the heat island effect in 

summer. 
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Chapter Ⅲ 

3.1 Introduction 

This creative project utilizes three research methods: planning /GIS/data analysis, 

observation, and case study. Planning data analysis gained crucial information about 

the site and surrounding existing situations including site size, existing zoning, 

circulation, water, climate, topography, land cover, site history and so on. Additionally, 

the site’s hidden information was generated through data collection and analysis of soil 

type, contamination, ground water condition, and so forth. Observation was involved in 

collection of the site’s visible information. The objectives of observation were to update 

the information that was gained from planning data analysis, because there are often 

differences between the present situations and previously recorded and collected data. 

In addition, site visitation is also an important way to provide design evidence.  

Case studies were conducted with the aim to provide understanding of current 

theories and tendencies and successful experiences for sustainable brownfield 

redevelopment. These included several case study projects that provide knowledge of 

successful experiences and strategies.  

3.2 Method 1: Planning document / GIS/ Data analysis 

The planning data analysis provided understanding of the site and its surrounding 

area, as well as the site’s current situation and previous activities. Because the project 

addresses redevelopment of the brownfield site, research also included study of the 

historical activities of the site as additional information and insight as to how the site 
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impacts the surrounding community. This method provided key information for the later 

design process as well as helping to explore on-site issues. On the other hand, since 

the ‘brownfield’ designation means abandoned and underutilized industrial properties 

that are known or suspected to be contaminated, this method also defined the precise 

locations and type of contaminates as some of the most important information to inform 

design decision-making. However, it is also good to keep in mind that the method 

generated disadvantages in that it may be not be accurate or the site may have been 

changed over time. In these cases, applying other methods may be necessary to 

supplement extra information. 

To gain the appropriate data, it was important to raise the suitable questions. These 

included:  What is the history of the site? What kinds of activity happened on the target 

site? Who was involved in the site development? What aspects impacted the 

surrounding area and the existing and size of this impact? What was significant about 

the history of the site?  

Planning data analysis began with gaining professional and accurate information of 

the site. Data resources were gathered mainly from GIS data and government archives 

for the site and its history. GIS data was collected from government GIS data sets 

including topography, land cover, contaminant distributions underground, vegetation, 

storm water, and so on. In addition, much valuable data about the site was gathered 

from Ball State University’s GIS databank.  

For this project, the researcher accessed information from university archives, 

Google history maps and other historic GIS data. This information helped to understand 
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the site’s past and present and to understand many of the reasons for the problem of 

the site. 

Data was also generated from past and present maps, and from site photos and 

documents of the site’s history. The site maps also included history maps and current 

digital maps.  

3.3 Method 2 Observation 

Observation was an important method used to collect information about present 

conditions of the project site and to verify the information collected from data analysis. 

These existing conditions were therefore crucial data for design decision-making. The 

main purpose of this method was to collect existing information of the site, and reveal 

any missing and changed data. Over time, many maps do not accurately represent 

actual site conditions. Therefore, the site visit was an essential tool to knowing existing 

conditions and the relationship between the site and the adjacent community. It was 

also useful to verify the dimensions of the site rather than just relying on a map.  

Several questions were used to define the specific information to be gathered. 

These included the following. What differences existed between data on maps and 

existing site status? How do those differences impact design decision-making? How 

many people use the site and what activity happens on the site?  

Site observation was an absolutely necessary process for this landscape architecture 

project development. This observation relied on site visits. To gain the rich information, 

the designer selected several points around the site before actual visit site. The actual 

points selected depended on the doubtful parts of the site understanding that had been 



29 
 

provided by data analysis. Additionally, selected points were determined across the 

entire site. The record keeping methods used on these site visits consisted of photo 

taking, sketching, and labelling on base maps. Many site visits also aimed at 

understanding the different status of the site in relation to different weather conditions 

and/or seasons. 

Comparison of this observational information to the planning data analysis was 

an important part of the process as differences between these two information sources 

affected design decision-making. 

3.4 Method 3 Case study 

Case study analysis was used to determine current methods and strategies for 

sustainable brownfield redevelopment of the project site. Case studies also contributed 

creative concepts and knowledge for this project. These case studies provided methods 

and strategies, and gave a way to evaluate the feasibility of methods and strategies. 

Above all, case studies were an indispensable methodology for the creative project.  

These case studies were particularly important in informing this post-industrial 

brownfield redevelopment project. For the creative project, these case studies were 

significant sources inspired and informed the research process. In addition, 

redevelopment methods and strategies from these case studies also provided 

successful examples for design information and design guidelines.  

The following questions were used to inform the selection of case studies. Where is 

the location of the case study project? What is the type of the redevelopment project? 

What are the characteristics and successful experiences provided in the case study? 
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What kinds of methods and strategies could be learned from the case study? What are 

the case study project’s goals and objectives? 

The three projects were selected by their type and successful experiences. The Gas 

Works Park was an post-industrial land which previously was a plant manufacturing gas 

from coal. After the factory shut down, the City of Seattle purchased the site and 

changed the site into a public park and recreational area. Richard Haag was the 

landscape architect who started his engagement in this project in 1969. Another case 

study is Cryssy Field, which was a former airfield and military installation. After the 

military announced closing of the airfield, the Golden Gate Association proposed to 

convert the site to a recreational area. According to the site history, Hargreaves 

Associates decided to reintroduce a plan that included self-sustaining tidal marsh lands 

and rehabilitation of the dune habitat. The third case study, the Ford Motor Company 

plant redevelopment project, is a valuable project which provided successful 

experiences for a former auto industrial site. Individually and together, these successful 

case-study projects provided many valuable methods for sustainable redevelopment of 

this brownfields creative project.  

3.5 Methodologies application 

This creative project developed and applied methodologies for the design of the 

redevelopment of the former GM transmissions plant in Muncie into a sustainable mixed 

use community that provides new open space, commercial uses, housing and urban 

agriculture. The question this methodology sought to answer is “how can the brownfield 

site become sustainable in its ecological and social performance?” The methodology 
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used planning data analysis to develop historical and existing information of how the 

site changed over time. At the same time, observation was used to provide much 

information of the site and adjacent community and to verify or change data from that 

planning data analysis. Based on this data, the selected case studies provided insight 

as to methods and strategies to deal with the issues that arose from previous research 

and analysis. Additionally, the case studies provided examples for testing the feasibility 

of methods and strategies. 
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Chapter Ⅳ 

4.1 Introduction 

These three precedent case studies provided much valuable and useful 

experiences and methodologies for the brownfields redevelopment of the Muncie site.  

The Gas Works Park is not only a pioneer project of brownfield redevelopment, 

but also a very successful and bold design that responses to the site history and public 

demands of the time. It was post-industrial land that housed a plant that manufactured 

gas from coal. After the factory shut down, the City of Seattle purchased the site and 

changed it into a public park and recreation area. 

The second case study was Cryssy Field, which was a former airfield and military 

installation in the San Francisco Bay area near the golden gate bridge. This was a very 

successful project that featured natural ecosystem restoration. After the military 

announced closing of the airfield, the Golden Gate Association proposed to convert the 

site into a recreational area.  

The final case studies were a former auto industrial site located in Saint Paul, 

Minnesota. The site was the assembly plant for Ford Motor Company. A new 

redevelopment proposal was designed by EDAW in 2006. The new plan included 

mixed-land use and ecological concern. The similar auto manufacture background with 

the creative project was an important reason to include this case study in the research.   
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4.2 Gas Works Park  

 
Photo by Ramanathan Kathiresan   https://www.flickr.com/photos/rampix/2984182362/ 

Location: Seattle, Washington 

Constructing Authority: Seattle Park Department and City of Seattle 

Primary Contractor: Richard Hagg Associates, Seattle, WA 

Date of Construction: 1971 – 1976 

Area: 8.3 ha projecting 122 m2 into Lake Union with 579 m2 of shoreline 

Gas Work Park is a 19.1-acre public park which is located at the northern shore 

of Lake Union, in the center of Seattle, Washington. The park location is adjacent to the 

center of City of Seattle, and connects to Lake Union along its south boundary. In 1906, 

the site developed construction of a plant to manufacture gas from coal - later converted 

to crude oil. As natural gas importing in Seattle in the 1950', the site was closed. The 

city proposed the site become a park in 1962 and it was opened to the public in 1975. In 

addition to retaining the gas work as super-human scaled sculptures, “The boiler house 

https://www.flickr.com/photos/rampix/2984182362/
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has been converted to a picnic shelter with tables, fire grills and an open area” ("Parks - 

Parks | Seattle.gov"). 

 
Seattle with Gas Works Park on the northern shore of Lake Union (Credit: thaïsa Way) 

The park functions as the visual transition between the lake and urban area. In 

this redevelopment project, the designer attempted to create an open space where 

people could enjoy the lakeshore and it natural space within the dense city. Seattle is a 

city with hills and valleys, so this project takes advantage of a constructed mound to 

create topography of surrounding hills and valley that response to the city’s texture. 

Meanwhile, the topography prevents stormwater from infiltrating into contaminant soils 

and rather collects the water to wetlands and the lake. 
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http://www.seattle.gov/parks/park_detail.asp?id=293 

 
Approved master plan, Gas Works Park, 1971.  Not all elements of the design have been constructed. 
(Credit: thaïsa Way) 

Gas Works Park was the first post-industrial landscape to be transformed into 

public space without removing its pollutants and waste landfill (Thaïsa 30). Haag reused 

the industrial remnants to create a super-human public open space for Seattle the 

project also impacted the other design of redevelopment project around the world 

(Thaïsa 31). In this project, the designer Richard Haag introduced bioremediation and 

phytoremediation as method to clean the contaminated soil (Thaïsa 32). This project 

http://www.seattle.gov/parks/park_detail.asp?id=293
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gave people a new concept and approach to the redevelopment of the post-industrial 

landscape. 

The design conserved a part of the gas works plant, and reused the former 

structure as new features in the public park. This community-focused of the industrial 

heritage not only reflects the history of Seattle industry development, but also reinforces 

the memory in local people’s hearts.  

Conclusion 

In this famous project, the designer was trying to interpret public open space in 

an unprecedented way that respects the site history. At the time of the gas works 

project collecting competition in the country, no other proposal mentioned retaining the 

old historical memory of the site. But Hagg selected a way to balance the culture, 

environment and public demand in the design. So this project has significant influences 

on later designs of brownfield redevelopment projects. 

4.3 Cryssy Field  

 
http://nickomargolies.com/ 

  



37 
 

Location: San Francisco, California 

Client: Golden Gate National Parks Conservancy 

Designer: Hargreaves Associates 

Size: 130 acres 

This project is located on the northern shore of San Francisco, near Golden Gate 

Bridge. Crissy Field stretches 1.5mile between Fort Point and Golden Gate Bridge, and 

the southern edge is next to Old Mason Street. The San Francisco Bay Trail which is a 

400-mile long trail around the bay goes through the site along the shore, and there are 

1.5 miles of trail in Crissy Field (Melcher 70). The site has a good view of Golden Gate 

Bridge and the bay scenery.  

 
Credit: National Archives  

http://airport2park.org/wp-content/uploads/2013/10/Crissy_Field-18-_616.jpg 

Cryssy Field was a marsh and seasonal home of the Ohlone Indians. It later 

served as a port, Prix raceway and an army base. In 1974, the airfield was closed. In 

1994, the National Park Service took control of the site and started to clean it up and to 

redevelop the site to park land. 
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Cryssy Field reopened in 2001, as a new public open scape designed by 

Hargreaves Associates. 

 
Landscape Architecture 1 Aug. 2003 

This project intended to rehabilitate the habitat of dune and marsh land through 

changing the impermeable surface and redeveloping new marsh land (Melcher 71). 

They reused the materials of the former airfield, such as concrete, asphalt to build road 

foundations, and then planted native plants to restore the marshland and stabilized the 

sand dune.  
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Landscape Architecture 1 Aug. 2003 

Hargreaves Associates respected well to public needs. Even when the site was 

being constructing, part of the site was still open to the public. The designer also tried to 

satisfy public demands as far as possible, for example, former sailor hope to keep the 

east beach, people wanted to a place play with their dogs, children liked to be close to 

the sea, and so on (Melcher 72).  

Conclusion 

This project is an exemplary one for brownfield redevelopment in such a high 

density city. The designer provided people with opportunities to approach and touch 

nature. The ideas of transforming a former concrete covered site to a vivid natural open 

space were aspects of this second case study that informed the creative project. 
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4.4 Ford Site: A 21st Century Community 

Location: Saint Paul, Minnesota 

Client: Saint Paul, Minnesota 

Designer: EDAW 

Size: 135 acres 

The Ford Motor Company plant site is located at the Highland Park neighborhood 

adjacent to the Mississippi River in southwestern Saint Paul, Minnesota. In 2006, the 

city launched the process of working with Ford Motor Company ("Ford Site: A 21st 

Century Community" 6). 

 
Credit: EDAW 

The location of Ford site in the metropolis area of the twin city offered convenient 

access to downtown Saint Paul and downtown Minneapolis. There were several 

colleges and universities that provided a well-educated population. The surrounding 

area consisted of high quality neighborhood, a successful Highland Park Business 
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District and a large open space system along the Mississippi River ("Ford Site: A 21st 

Century Community" 7). 

 
Credit: City of Saint Paul, Minnesota 

 
 Credit: City of Saint Paul, Minnesota 

The site had over 80 years’ operational history. It started from an assembly plant 

on-site in 1924. In 2008, the Ford Plant was closed due to corporate and globe 
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economic reasons. Ford left the huge 135 acres plant, but in the process gave the city 

an unprecedented opportunity to redevelop the site (Melo, Frederick). 

 
Credit: EDAW 
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 Credit: EDAW 



44 
 

Finally, EDAW was contributed for phase 1 of the project planning and design. 

They come up with the vision that “the redeveloped Ford Site will balance economic, 

social and environmental sustainability in a way that conserves and improves the 

qualities and characteristics of the unique Highland Park neighborhood and Mississippi 

River Valley Corridor, in which it sits, while advancing the City’s economic wealth and 

community goals, resulting in a forward-thinking 21st Century development” ("Ford Site: 

A 21st Century Community" 15-17). According to this vision, the goals of this project 

were to improve both the environmental and social quality of the Ford Site. These goals 

included seven directions: Character and Built Form, Community Amenities and Open 

Space, Economic Viability, Land Use, Policy, Sustainability and Transport and 

Infrastructure Connectivity. 

The site has a strong connection with the community and city center. At the same 

time, the green corridor along the Mississippi River covered part of the site. So the site 

has outstanding issue related to the social and ecological environments.  For the social 

concerns, the existing zoning shows that the surrounding area of the site is residential 

and successful commercial development. Instead of industrial use in the whole site in 

the future, the site has potential for use as residential and commercial. For the 

environment or ecological direction, the plan of green corridor along Mississippi River 

will be considered to go through the west boundary of the Ford site.  

Based on the analysis and research, EDAW came up with the concept which is 

primary reuse for Industry. In this scheme, the Ford-UAW-MnSCU training center, the 

assembly office/ showroom building, and part of the existing assembly facility were 

retained. The site included retail zoning along Ford Parkway and some low density 
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residential development as a buffer along Cleveland. The ‘Green Industrial Park 

infrastructure’ “would include rain gardens, green roofs, innovative storm water 

treatment systems, and walking and recreation linkages. This scheme also integrated 

the Bus route and bike way into the entire design.  

 
Credit: EDAW  

The program identified the project scale and form to include:  

“Scale (Intensity) 
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Industrial Buildings: 1- and 2-story buildings 

Ancillary Uses: Civic/Training 2 to 3 stories 

Mixed Use Retail: 2 to 3 stories 

Form (block/lot) 

The basic infrastructure and block layouts were organized along a green 

transport spine along the existing freight line, with a parallel boulevard parkway (Cretin 

to Cleveland Connection). Large flexible industrial single or multiple user blocks are 

provided” ("Ford Site: A 21st Century Community" 40). 

 

             

Credit: EDAW 
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Credit: EDAW 

The development program included open space, a civic project, and residential, 

retail, Office/Institutional and Industrial uses.  
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Conclusion 

The Ford site has a similar history and use as the creative project site. Both of 

them are auto industrial site with large areas and good infrastructure connections, and 

their locations are near the city center and residential areas. Well-designed of this type 

site should not only deal with the site problem, but should also fundamentally influence 

the cities they are located. 

According to this project, the analysis, concept and programs are all excellent 

examples of the type of analyses needed for the creative project. They also provide 

good precedent to deal with the problems of balancing the ecological issue and social 

concern in the redevelopment process.   
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Chapter V 

Through the data analysis for the city of Muncie, five directions of development 

were identified: site selection, site history, city context Analysis, surrounding 

neighborhood demographic analysis, site analysis and proposed uses which include 

former uses, topography, stormwater, site treatment strategies and proposed landform, 

circulation, commercial area, residential area, and so on. Analyzing these five types of 

information provided understanding of the city’s context and the project site current 

situation.  

5.1 Site selection 

Muncie, IN, a typical mid-west town has grown with heavy industrial development. 

The town is located at the heart of the formerly famous ‘steel belt’ which has 

subsequently become to be known as the ‘rust belt’ during 20th century.  

Declining industry in the region not only produced the pain of lost jobs, but also 

left a lot of vacant and abandoned land which continues to adversely affect the local 

economy and neighborhood quality of life. As shown in the images below, Muncie is 

located in the area which had serious problems of manufacturing job loss and income 

decreases during the 1980’s and 1990’s. The site location is a typical example that 

represents a lot of other similar mid-west towns in this area. Consequently, the goal is to 

find an alternative way to improve the local neighborhood life quality and reduce the 

influence of brownfield to the city, as a project that can benefit not only the town of 

Muncie, but also other similar features in the region. 
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Change in Total Number of Manufacturing Jobs in Metropolitan Areas, 1954-2002 (“Rust”) 

 
Change in per capita personal income in metropolitan counties, 1980–2002, relative to the average for 
U.S. metropolitan areas. 
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5.1.1 Site location   

 

Muncie is a typical Midwest town that is located 40 miles northeast of 

Indianapolis, IN. As economic and International division of labor changed toward the 

end of the 20th century, traditional heavy industry started declining. The formerly famous 

steel belt became known as the ‘rust belt’ during the late 20th century. Like other 

Midwest communities that grew up with industrial development, Muncie has 

experienced the subsequent problems occurring with disinvestment, population decline, 

changing demographics, and inefficient land development from the last century (Muncie 

Action Plan). Rapid expansion of railroads and highways shaped the natural leadership 

role of Indiana in the early 20th century. This included convenient transportation and rich 

energy supplies that attracted many factories and people to this area. Then in the late 

20th century, industry sector decline associated with global economy changes brought 

big challenges to Muncie and similar cities. Many closed factories leaving vast and less 

valuable lands in those cities. The GM site of this creative project is one of these. It 
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operated from 1919 to 2016, and the almost 100 years industry activities fundamentally 

impacted the surrounding community and even the entire city. 

 

The GM site is located southwest of downtown Muncie. It has an easily 

accessible railway and arterial road connection. During its long history of operation, the 

site was surrounded by a growing city and community. To the north, it was able to 

access Ball State University about 1.5 miles away. Downtown Muncie is located less 

than 0.8 mile away from the White River that goes through the city center, and is just a 

few blocks away from the creative project site.     
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The boundaries of the site include a railway at the north and 8th street along the 

south. Other two boundaries are South Perkins Ave on the west and South Elliott Street 

on the east. The area of the site is approximately 66.5 acres which consists of the 

former Delco Remy Battery Plant which was located at the northeast 18 acre corner and 

the GM plant that occupied the rest of the area of the site. 

5.2 Site history 

This creative project site is the Muncie Chevrolet Plant of General Motors (GM), 

which manufactured transmissions for family-use cars. It is located southwest of 

downtown Muncie. The Indiana Chevrolet Plant began manufacturing in 1935, and 

closed its doors on March 31, 2006. After it shut down, all of the buildings were torn 

down in 2007. This 66.52-acre site now consists of the former plant’s building concrete 
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slab, railway, and several parking lots. Approximately 30% of the site is covered with 

slabs (RACER Trust “RACER Trust Property” 3). 

 
The bird view of former plant 

Sources: http://libx.bsu.edu/cdm/landingpage/collection/ChevyPlant  

The site’s industrial activity began on 1897, with the manufacturing activity created 

on the site by Thomas W. Warner, former manager of the Cincinnati Electric Light Plant. 

In 1902, the Warner Gear Company was founded on the same site, and the site therein 

started its role with the auto industry (“Muncie Chevrolet Plant Architecture Drawings”). 
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Sources: http://libx.bsu.edu/cdm/landingpage/collection/ChevyPlant 

 

In 1919, General Motors purchased the T.W. Warner Company, and reopened 

the plant for manufacturing automobile transmissions (“Muncie Chevrolet Plant 

Architecture Drawings”). 

To 1932, General Motors closed Muncie Products on this site due to 

consolidated machining operations at other GM facilities. In 1935, Chevrolet took over 

this manufacturing plant and continued producing transmissions. After World War II, the 

plant had a rapid expansion and growth of operations in the 1950s and 1960s. Many 

buildings and facilities were erected in this period (“Muncie Chevrolet Plant Architecture 

Drawings”). 

With the decline of the U.S. auto industry due to foreign competition and labor 

struggles during the 1970s and 1980s, many facilities were closed. In 1984, the plant 

was taken over by Detroit Diesel Allison. Two years later, it was sold to Hydra-Matic.  

http://libx.bsu.edu/cdm/landingpage/collection/ChevyPlant
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Sources: http://libx.bsu.edu/cdm/landingpage/collection/ChevyPlant 

In 1990, GM combined the Muncie Transmissions with Chrysler Corporation’s 

New Process Gear Corporation (“Muncie Chevrolet Plant Architecture Drawings”). 

  
Sources: http://libx.bsu.edu/cdm/landingpage/collection/ChevyPlant 
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In 2006, the plant ended almost a century of production at the original T. W. 

Warner Co. facility (“Muncie Chevrolet Plant Architecture Drawings”). 

Site environmental history 

The environmental investigation of the creative project site began in the 1980s. 

According to the “Former GM Properties Environmental Fact Sheet” from RACER Trust, 

a series of activities was employed for cleaning the site: 

“• Removal of 15 underground storage tanks (1989, 1990) 

• Excavation and disposal of surface soils and installation of a bioremediation 

system at an above-ground storage tank location (1993) 

• Removal and disposal or capping of several areas of PCB impacted concrete.  

• Capping of remaining PCB impacted concrete is budgeted for 2015. 

• Subsurface investigations associated with former underground storage tanks 

(1995, 2004, and 2005) 

• In-place closure of one underground storage tank and decommissioning of the 

in-situ bioremediation system (1996) 

• Various soil and ground water investigation (2007 through 2014)” (2) 

Through this cleaning-up activity and future program, the majority of 

contaminants were removed before starting the redevelopment. 
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5.3 City context analysis 

An analysis of surrounding parks, schools and the Muncie Historic District, 

allowed the creative project designer to map out the location of the site and to make 

recommendations of how to connect to attractions and to potential users in Muncie. 

5.3.1 Destinations  

 

This creative project site is located southwest of downtown Muncie, IN near the 

historic Cemetery. In the large context map above, numerous destinations are identified 

that could be connected to the site. To the northwest, the site can connect to the historic 
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Cemetery and the Ball State University. Downtown Muncie and the Minnetrista Cultural 

Center are located to the northeast of site. Further to the east, Muncie Mall can be 

accessed through downtown.  

5.3.2 Parks in Muncie 

 

Muncie is a city with many functional and beautiful parks that are well-distributed 

in every part of the city. The parks distribution map above shows major parks in Muncie. 

The north area has McCulloch Park, the Minnetrista Cultural Center, White River Park 

and other smaller size parks in the community. 

 



60 
 

McCulloch Park  

McCulloch Park is located in the southwest corner of the Whitely Neighborhood, 

adjacent to the Minnetrista Cultural Center. McCulloch Park serves the entire 

community of Muncie. McCulloch Park has very convenient access including bus routes 

along Dr. Martin Luther King Jr. Boulevard, White River Greenway (running along the 

southern boundary of the park), and Cardinal Greenway. 

McCulloch Park offers recreational opportunities including two abutting 

playgrounds, a disk golf course, basketball courts, an official sized baseball diamond, a 

Soap Box derby track, picnic shelters, and picnic tables.  

White River Park 

White River Park is a linear park that runs along-side White River, and connects 

many attractions in town, such as Minnetrista Cultural Center, several parks, Cardinal 

greenway etc. 

This park offers well used recreational space along the White River, with some 

parking, a picnic shelter, picnic tables, benches and view decks. 

Heekin Park 

Heekin Park is located in the southwest corner of the Industry Neighborhood. 

Heekin Park offers vast open space with a multitude of large trees, multiple cabins, a 

picnic shelter, two playgrounds, memorials, a basketball court, tennis courts, restrooms, 

broken water fountains, a baseball diamond, and horseshoe pits. 
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Thomas Park 

Thomas Park is another park which serves the Thomas Park/Avondale 

Neighborhood. This park offers an official sized baseball diamond which is maintained 

for the exclusive use of baseball leagues. Other facilities include a basketball court, 

tennis courts, playground equipment, a picnic shelter, picnic tables, and open space.  

According to the analysis, these parks all have a long history, and are able to 

provide limited programs for citizens and the community. Unfortunately, the western 

areas of the city, especially the Thomas neighborhood, lack big well-functioning parks. 

5.3.3 Schools 
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The Above map shows major schools, with large number students. Muncie 

Center High School is the only public high school in Muncie. It has over 6700 students 

and faculty. Another important school adjacent to Ball State University is St Mary 

Catholic School. South View Elementary School is the only public elementary school 

located in the Thomas Park/Avondale Neighborhood. 

5.3.4 Muncie Historic Zone 

 

This Historic Zone Map was obtained from the Muncie GIS database. On this 

map, the historic area is shown to be distributed along the railway which goes along the 

site’s north boundary. The Downtown area has many historic buildings and streets. 

Grove Cemetery is located immediately north of the site and is the oldest cemetery in 
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Muncie area. The gate of the cemetery was built in 1904, and is still standing near the 

intersection of Kilgore Avenue and Perkins Street.  

The location of the creative project site provides easy access to these historic 

attractions. At the same time, redevelopment of the site can be the new attraction 

adjacent to the historic downtown zone.  

5.3.5 Crime rate 

 

This crime rate map data is from the Muncie GIS database. On this map, the 

yellow color means higher crime rate, blue color means the opposite. According to this 

map, the surrounding area of the GM site has a very high crime rate. The North site 

shows lower crime rate because the location is cemetery.   
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In the above-mentioned study, the abandoned site can was identified as a crime 

risk. As a result, higher crime rates make this area a dangerous place and subsequently 

the surrounding neighborhood has lost residents and commercial activities. That is one 

of the main reasons why more and more vacant lots have emerged around the site. 

5.4 Surrounding neighborhood demographic analysis 

The closure and demolition of the GM plant left a huge vacant site that has had a 

negative impact on the city fabric and surrounding Thomas Park / Avondale community. 

According to the Muncie GIS database and Ross Center design week report, the 

community life quality has declined from the 1980s to the present. The data shows 

undesirable change in income, educational attainment, and the percentage of owner 

occupied housing. 

According to the report of the Ball State University’s Ross Center Design Week, 

Thomas Park / Avondale neighborhood has been listed as one of the most 

impoverished areas in the state of Indiana. Due to deindustrialization, this once 

prosperous neighborhood started declining in the last part of the past century. Many 

factories closed and relocation of these activities led to soaring unemployment rates 

and reduced economic activities. Accompanying problems of education, population 

structure, tax, crime have been difficult to avoid.  

5.4.1 Income in Thomas park/Avondale neighborhood 

“There has been an estimated 15,000 jobs lost in Muncie since 1970 and an 

estimated 12,500 jobs lost since 1998” (“LA Design Week 2014” 6). High unemployment 
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rates have also contributed to extremely lower community quality. According to the 

report, the unemployment rate is as high as 10.7%. 

 
Source: Design Week Report by Landscape Architecture Department at Ball State University 

In 2010, 65% of Thomas Park/Avondale households earned less than $35,000 

($20,000 less than national average) and 26% of families in the area are below poverty 

level. Median income decreased by approximately $7,000 in this area from 2005 to 

2009.  

 



66 
 

 
Percentage of households by income in the Thomas Park / Avondale neighborhood 

Source: Design Week Report by Landscape Architecture Department in Ball State University 

5.4.2 Education in Thomas park/Avondale neighborhood 

“In this area, over 37% of the population has not finished high school or obtained 

the GED equivalent (versus 7.4% nationally (“LA Design Week 2014” 10).  According to 

the Muncie Action Plan, students at South View Elementary School have the lowest 

percentage of students in Muncie exhibiting kindergarten readiness behavior. Only 24% 

percent of students entering kindergarten at South View are identified as “kindergarten 

ready”. This means that residents of this area, with their low educational levels will 

attract low paying traditional manufacturing jobs rather than the jobs that will continue to 

be in competition with automation, robotics, and other countries (“LA Design Week 2014” 

10).  
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Source: Design Week Report by Landscape Architecture Department in Ball State University 

5.5 Site analysis and proposed uses 

According to the above site inventory, the neighborhood of the creative site is 

experienced population decline, industry sector loss, economic decline, growing 

unemployment and loss of community quality of life. These problems are all interrelated. 

Together, they have brought the surrounding neighborhood into a negative development 

cycle.  As GM and other factories shut down, the surrounding communities whose 

economy was highly dependent on industry, experienced decline.  Higher and higher 

unemployment rates occurred as people left in search of new jobs in other areas or 

cities. At the same time, household incomes declined as did community tax resources 

and commercial supports. Subsequently, more and more people and commercial 

activity left this area.  

To deal with these problems and stop this community decline, redevelopment of 

this brownfield is a way to improve economic development and community quality. In 

this way, the community will step into a positive development cycle. According to the 

experiences of the previous case studies and literature review, redevelopment of 

brownfield in ways that provide new job opportunities, create new housing to attract 
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people, create new open spaces and changes the environment of the site can improve 

the whole community life quality and economy. 

On the other hand, according to the result from Muncie Action Plan, most people 

voted for redevelopment of this site with industrial re-uses or mixed-use re-uses. 

However, through previous studies and analyses, the creative project site location is 

close to downtown and surrounded by residential area. Therefore, industrial reuse is 

limited. In this case, mixed-use development is a better solution to satisfy local 

community needs. 

 
Source: Design Week Report by Landscape Architecture Department in Ball State University 

Based on the context analysis above, the site was analyzed in several aspects: 

existing land cover analysis, existing topographic analysis, stormwater on/off site 

analysis, commercial area analysis and circulation analysis. 
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5.5.1 Former land use and existing land cover  

The Delco Remy Battery Plant started operation in 1904; and was used to 

manufacture lead acid batteries. To 1978 – 79, the battery plant was closed and 

demolished. New Venture Gear, Inc. took over the site after demolition and became part 

of GM corp. (“LA Design Week 2014” 4). 

The GM plant was established in 1919, and closed on 2006. At its peak time, the 

factory employed over 3000 employees. As a result, the surrounding communities grew 

with GM plant expansions. “Adjacent neighborhoods, specifically Thomas Park and 

Avondale, were established in conjunction with the major industrialization of Muncie 

from 1880-1910 and the accompanying influx of immigrants and rural migration” ( “LA 

Design Week 2014 4). 

In the above former land use, in addition to those two plants, the site also 

included big parking lots which occupied the northwest part of the site, and waste water 

treatment facilities between the former Delco Remy Battery Plant and the main plant. 

According to the Conestoga-Rovers & Associates’ report, the major contaminates were 

located in the eastern part of the site, which included the main plant and waste water 

treatment facilities.  
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Former land use map 

After the GM site closed and the plant was demolished, the site existing land 

cover situation now includes: former buildings’ foot print remains as a concrete slab, 

former parking lots that are asphalt pavement, gravel paving area and unpaved areas. 

The impervious, hard paving area is about 70% of the whole site area. This 

massive area of existing paving brings relatively serious stormwater issues. 
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Existing land cover map

 
Surrounding area zoning map 
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Due to the site closure and demolition, the surrounding neighborhoods have 

been highly impacted. There are many vacant lots around the site, as indicated on the 

above existing land cover map. Ross Park & the community center are located at the 

south side one block away. The diagonal street, Hoyt Ave. is the closest commercial 

area and major road to and from downtown. The North side of the site was cut down to 

the railway and has adjacent city-owned green land, which could provide natural 

resources around the site. The area west of the site consists of residential housing and 

a few commercial buildings. 

The above land use analysis shows the creative project site to strongly impact 

the surrounding community distribution and city fabric. On the land use map, land closer 

to the site has more vacant lots. Additionally, adjacent streets are all cut down at the 

edge of the site. 

5.5.2 Topographic analysis 

The existing topography shows that the north side of the site is lower than the 

south side. The lowest point is at the northeast corner, the site of the former truck lane. 

The trend of the topo steps down to the northwest, towards the White River. The highest 

point is located at the middle of south boundary, which was the office building entrance. 

The difference between the highest and lowest contour elevation is 7 feet. Average 

slope is less than 2.5 %, the steepest slope is 20%. Overall, the entire site is relatively 

flat.  
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Existing topo map 

5.5.3 Stormwater on/off site analysis 

Problems of existing stormwater 

Based on the exiting topography and existing site land cover and in its present 

“capped” condition, the biggest stormwater issue is the large paving that leads to water 

flowing out of the site. This untreated stormwater directly flows to the street and then 

merges into the combined sewer system or directly flows into the river. 



74 
 

To redevelop this site, stormwater is an unavoidable issue. According to the 

Muncie Action Plan, the urban core of Muncie is serviced by a combined sewer and 

stormwater system, which means “this system is not capable of managing sewer and 

stormwater in a way that meets EPA standards for water quality” (“LA Design Week 

2014 4). Therefore stormwater management on-site is necessary to support subsequent 

redevelopment. In addition, stormwater management is very important to this site, 

because stormwater has a high 

risk to take existing pollutants out 

of the site through stormwater 

runoff or through infiltration into the 

underground water reservoir.  

Existing water flow pattern 

Due to the entire site being 

higher than surrounding streets, 

existing stormwater flows along 8th St., Perkins St and Elliott St. towards to north, White 

River direction. The highest elevation is at 8th street, the former office location.  

Stormwater flows along 8th Street to the east and west from this point. And then the 

water flows along Perkins St and Elliott St. towards to White River. 

On the site, the lowest areas are located at the northwest and northeast corners. 

Most water flows across the site and part of the water flows through entire site to each 

of these two lower areas.  
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Existing stormwater map 

Proposed stormwater management practice on-site 

Below table shows the GM site stromwater influence on Muncie is urban CSO 

drainage area. According to the data, the GM site is the largest industrial parcel in this 

area. Due to the large area of hard paving, this site contributes 359,638 ft3 stormwater 

volumes into the drainage system.  

Site drainage issues can be addressed by changing the land cover of the site in 

areas that are free of pollution. Forests and prairies can be extremely effective in 

reducing stormwater runoff by 80% - 90% if this water is allowed to infiltrate into non-

contaminated areas. 
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Source: Design Week Report by Landscape Architecture Department in Ball State University 

5.5.4 Proposed site treatment strategies and landform 

This creative project site has pollution problems over most of the site. Pre- 

treatment is necessary for effecting redevelopment. There are several alternative 

treatment strategies for applying future new uses. Alternatives future strategies are to: 1) 

remove the existing polluted soil and clean up the existing underground water, 2) 

provide contaminant barriers underground, 3) capping the existing polluted site, 4) 

provide impermeable bio-swales to treat the water for satisfying future design proposes, 

and infiltrate clean water discharge toward the White River. 
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The recommendation herein is that the underground water barrier remains in all 

site areas except where the infiltration wetland is located.  Any contaminated soils 

should be removed from those proposed infiltration areas; and the site cap should be 

extended downward from the remaining capped area to below the zone of 

contamination to prevent horizontal migration of stormwater into or from the 

contaminated area (so the barriers can prevent contaminants spreading downward 

and/or off site). In this proposed wetland, the remediation agency had already removed 

any contaminant soils and water that exists to achieve the safe level. 

Most area on the site is capped by impermeable materials and new topsoil. For 

new building construction, new housing area, new community center and brownfield 

treatment demonstration center footprint will need to have more than 3ft depth topsoil 
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above the cap. In this case, the cap design and construction can afford to support new 

two-story surface-bearing buildings whose foundations do not penetrate the cap.  

Impermeable bio-swales around the site’s east, west and south boundaries can 

collect stormwater and prevent water infiltrating into polluted soil. This water can finally 

flow into construction wetland after bio-swale treatment. 

Underground contaminants barrier 

 

 
Underground contaminants barrier 

Underground water barrier can prevent polluted water flow out of site. As shown 

on above graphic, this method is proposed herein for the constructed wetland to create 

a cleaning area onsite for infiltrating stormwater to the underground water table. This 

creative project is based on this former polluted soil and water being treated and this 

underground contaminants barrier being installed by professional agencies. 
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Impermeable bio-swale

 
Impermeable Bio-swale 

To collect stormwater on site, an impermeable bio-swale is proposed for the site. 

In this case, instead of spreading stormwater to the streets, stormwater is collected and 

treat in bio-swales and directed into infiltration wetlands to reduce untreated stormwater 

flow. The impermeable barrier/lining aims to prevent stormwater infiltrating into polluted 

soil.  
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Capping 

 
Impermeable cap 

 
Cap area map 
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In most areas of the creative project site, capping is the solution to preparing the 

redevelopment site. To achieve local building requirement, the designed landform is to 

be left an average 3ft higher than top of cap, and thickened in areas of light construction 

and major plantings. The impermeable cap is designed to support these light buildings 

and necessary structures. 

Capped area is about 80% of the total site, each side slope is less than 25%. On 

the new housing area, the depth of cap and new soil is 6ft or greater. For recreation and 

open spaces areas, slope is less than 2% to satisfy future design. 

Brownfield demonstration center area treatment method 

 
Polluted water treatment demonstration 

On the brownfield treatment demonstration center, this project includes two pipes, 

to be installed by treatment specialists, for use by the treatment facility. The treatment 

facility is a closed green house, with bio-organisms and plantings that clean the polluted 
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water and pump it back into the underground contaminated water layer. The treatment 

progress is a major education feature in this demonstration center. 

Urban farm area treatment method 

 
Urban farm 

On urban farm area, the crop and plants are growing in planting beds to prevent 

polluted soil harming the plants. The planting beds are built with concrete and set 

drainage pipe at the bottom. These planting beds can irrigate by cleaning stormwater 

from treatment wetlands. 

Proposed landform 

According to above existing stormwater analysis and land preparation for 

redevelopment, the following landform and stormwater management strategies are 

proposed.  The site is to be prepared by professional agencies and landform modified 

as part of the landscape architecture design.  
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Proposed bio-swales set along the creative site boundaries to prevent 

stormwater directly flowing to streets. The major stormwater treatment and 

demonstration facilities go through the site from southeast to northwest following the 

landform. On the above graphic, the red arrows represented the water flow direction 

that merges into the stormwater treatment and demonstration facilities. 
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5.5.5 Circulation analysis 

Existing circulation 

The site of this creative project is located in the Muncie urban area; it is only 0.8 

mile away from downtown Muncie. The site is surrounded by existing streets and a 

railway located along the north boundary of the site.  
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According to the Muncie transportation plan, there are several bus routes and 

planning trails around the site. The bus route along 8th street can directly access the 

south side of the site. The other two major bus routes go along Kilgore Ave. and Hoyt 

Ave. as two alternative ways to connect to downtown. 

Existing circulation map 

The Pedestrian & Bike system includes a major route go along 9th street. The 

proposal herein is to connect the creative project site with this major bike route at the 

location of Ross Park, which is one block away from the site. 



86 
 

 
Traffic counts 

Around the site, Kilgore Avenue and Hoyt Avenue are artery connections 

between downtown and the areas to the west and south. 8th Street, Perkins Street and 

Elliot Street are all collector streets. According to Muncie traffic counts results, the 

busiest street is Kilgore Avenue; it has 6881 average daily traffic counts. Another artery 

street, Hoyt Avenue is the second busiest street around the creative project site. To 

access the site, 8th street is also a major road with over 3000 average daily traffic.  

Due to the GM plant is long term of operation, the surrounding area has well-

conditioned infrastructure. Almost every street has sidewalks along each side, as shown 

on the two graphics below. 
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Surrounding pedestrian routes  

 

Surrounding public transportation map  
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Public transportation system is based on buses. There are three bus stops on 8th 

street. Each is able to directly access the site. Another important bus stop is located at 

the crossing of 8th St. and Hoyt Ave. 

Proposed circulation pattern 

 

The proposed site circulation system includes extending the existing streets into 

the site from the west and south boundaries. These two boundaries have more intense 

traffic flows and proposed programs elements are best distributed along both their two 

sides.  

For the large area of the site, the proposed circulation system can access 

existing and planning trails. In this case, the creative project can integrate into the larger 

city recreation plan.  
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5.5.6 Commercial area analysis 

Existing commercial area surrounding site 

 

Hoyt Street is the major traffic access to downtown Muncie. It is also the major 

location of commercial activities. Along this diagonal street, commercial activities are 

distributed on both sides of the street. In comparison, 8th Street is the second busiest 

street with little commercial activity. At the crossing of 8th Street and Perkins Street, 

there are several commercial businesses.  

According to this analysis, this creative project proposes a commercial area close 

to the crossing of 8th Street and Perkins Street. In this case, the new commercial area 

can attract new business, especially along 8th Street. New commercial development 

can accelerate development of vacant lots surrounding the site. 
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The proposed commercial area includes a proposed farmers’ market that can sell 

fresh food directly from the urban farm. In this case, and with the proposed new housing, 

the redevelopment can spur the local economy by attracting people to relocate to the 

area, creating new job opportunities, producing fresh food and craft goods, and selling 

these site-produced items.  

5.5.7 Recreation and community center 

 

The existing community center is located south of the creative project site. It 

consists of Ross community center, two baseball fields, a basketball field and a 

children’s playground. According to the Design Week Report, this community center 

struggles to fully satisfy the growing needs of local residents.  
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According to the Design Week Report analysis, recreation is the major need for 

this community center. The Ross Center and Rose Park are located one-half mile away 

from South View Elementary School, making it an important after-school resource for 

the Thomas Park/Avondale Community.  

According to the Design Week report, in this community: 

“- 43% of the women in this region have children 

- 4% of households are stay-at-home mothers 

- 43% of the population is married (versus 51% nationally)” (“LA Design Week 

2014 38). 

 
Source: Design Week Report by Landscape Architecture Department in Ball State University 

Ross Community center has provided more and more programs during recent 

years. As the above chart shows, youth programs have increased at the fastest rate of 

all programs that Ross Center provided. 
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Ross Center location map 

The major recreational idea of this project is to provide a variety of recreation 

programs and larger areas of sport fields. The connection between this existing 

community center and the site is one of the first and must important considerations of 

the design. According to the existing circulation analysis, this community has a very 

good condition sidewalk system; with the width of sidewalk along the Birch Street up to 

8 feet. Additionally, considering larger area public accessibility, the recreation area 

should be located near public transportation routes. The southeast area of the site is 

therefore the best choice for developing recreational programs, due to its easy to 

connect to the existing community center through Birch Street and its location near the 

bus stop on 8th Street. 
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Open spaces and recreation are proposed for the southeast part of the site. 

These include open spaces, a new community center, a children’s park and recreation 

areas. The proposed community center is located at the center of the site’s south 

boundary. In this way, visitors can easily access other facilities and attractions on-site. 

Additionally, residents also can access the site from the existing community center 

through Birch Street. 

5.5.8 Proposed new housing on-site 

Adjacent the site, along the west and southwest boundaries, are residential areas. 

Other boundaries of the site are close to vacant lots. To take advantages of the 

proposed commercial areas and urban farm, housing is proposed to provide convenient 
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access for people who are working in the proposed commercial area and urban farm. 

Residents who live in this new housing can also easily access shopping and the farmers’ 

market.  

 

5.5.9 Urban agriculture 

Urban agriculture practice can not only bring fresh food to the local community, 

but can also bring new job opportunities for the local neighborhood. The location of the 

urban farm was selected to help connect food production to the end of the stormwater 

facilities that will provide part of the water needed for food production. On the west, it 

also connects to the proposed housing and commercial area. People who live in the 

proposed housing can access jobs conveniently and food can easily be sold at the 

farmers’ market which is located in the proposed commercial area.  
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5.5.10 Proposed brownfield treatment demonstration center 

For education purposes, the proposal includes a brownfield treatment 

demonstration center on-site. This demonstration center can show technologies that 

mitigate the contaminated site including treatment of the polluted underground water 

through plants, microorganisms and phytoremediation as water treatment. Additionally, 

the center can show the history of this site to explain why the site is polluted. 
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The location of this brownfield treatment demonstration center is in the area of 

the former waste water treatment facility and oil house which was left with highly 

polluted underground water and soil. This location is more valuable as a demonstration 

area than other locations on-site. 
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Chapter VI 

6.1 Goals and objectives 

To respond to the needs of the community and contribute to a success 

redevelopment process, the goals and objectives for this creative project are listed 

below: 

1. Improve site environment through restoring planting communities, creating 

new open spaces and applying sustainable design. 

• Create and restore plant community to enhance bio-diversity on site. 

• Create opens spaces for surrounding community use and increase green 

space cover. 

• Apply sustainable design approaches in a development plan that 

improves environment quality. 

2. Provide opportunities to promote local economic development through new 

affordable housing programs to attract new residents, and though new 

commercial areas. 

• Provide new affordable housing 

• Provide new commercial area helps to promote local economic increases 

and to provide job opportunities for new residents. 

• Include urban agriculture practices to provide fresh food and job 

opportunities for local residents. 
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3. Improve surrounding community quality through developing the creative 

project site. 

 Provide a safe and healthy community environment 

• Reduce the crime rate. Make all places and buildings open to public 

views. 

 • Increase community recreation activities. 

 • Provide accessible fresh food. 

 • provide new affordable housing. 

 Promote new economic opportunity for the community and its residents 

 • Provide new commercial area with appropriate supports. 

 • Provide new Job opportunities. 

6.2 Programs 

In order to achieve the goals and objectives, the following programs are 

proposed as the way to realize the study and analysis recommendations. 

To respond to community concern, some of the following programs are designed 

as extension of the existing Rose community center activities. 

Community services 

Public Event Space 

  Event lawn 

  Picnic area / facilities 
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Recreation opportunities 

  Baseball fields 

  Volleyball / Tennis field 

Children’s playground / Children Park 

Welcome center / Community center 

Affordable housing 

 Energy saving facilities to include Solar panels & wind turbines 

Water saving facilities to include Stormwater recycle & gray water re-use 

Urban farm 

 Greenhouse / Vegetable & flower field / Poultry / Farmers market 

Brownfield soil & water remediation demonstration 

 Demonstration center / Lab / Education center 

 Water treatment demonstration 

Isolated bio-swale to demonstrate how to clean up contaminated 

underground water with environmental friendly technologies. 

Trail system 

 Trails connect with every part of the project site. 
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6.3 Concept 

The goal of this redevelopment project on the GM site in Muncie is to improve 

site environment and surrounding community quality of life. Mixed-use land 

development is the strategy used to provide housing, open spaces, recreation 

opportunities, urban agriculture practice and education features. This project serves not 

only the local community, but other Muncie neighborhoods as well. 

The concept of this creative project to use a green core to connect other parts 

on-site, this green core not only serves as a connection between each area on the site, 

but also is an event center for the whole community. It includes a new community center 

and open spaces, and it is adjacent to recreation areas.  

On this conceptual drawing, the community center area is the green core which 

can connect every area of the site. At the same time, the new community center is the 

extension of the existing Ross center. According to former analysis, Ross Center has an 

increasing programs and visitors. So the new community center can provide extra 

space for various community programs. On the other hand, as a destination, the new 

community center can directly connect to the Children Park, recreation area, farmers’ 

market and brownfield demonstration center.  
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6.4 Master plan 

This creative project includes the Green core which stretches into each zone on 

the site. It also includes a new residential area, a new commercial area, an urban farm, 

and a recreation area and a brownfield demonstration center. The residential area and 

commercial area are located in the west part of the site. The location of urban farm is 

adjacent to proposed residential and commercial areas. In this case, it is easy to sell 

and care for farm production. The proposed recreation area is located east of the 

community center. It is close to the trail and sidewalk to the existing Ross Center. The 

Brownfield Demonstration Center is located at the north side of the Recreation area.   
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Concept Plan 
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Master Plan
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6.5 Site Zones 

Entire site was divided into four zones by new roads. On the north side is 

proposed woodland as a green buffer along the railroad as well as a proposed 

connector to existing greenspace on the north side of the site. The west area includes 

new apartments and a commercial area. These are close to existing residential and 

commercial areas. In the center of the site, there are a proposed urban farm, open 

space and community center. The east part of the site is a proposed recreation area 

and brownfield demonstration center. 

 

Zoning map 



105 
 

6.6 Circulation  

 
Automobile circulation map

Pedestrian circulation map 
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In this design, the conceptual intent of circulation is to separate the pedestrian 

and vehicles.  

One road crosses through the whole site in an east-west direction. Another two 

roads run north-south to connect the east-west direction road to Sampson Street and 

Birch Street. Between the commercial area and apartments, there is a road that 

connects to 7th street. A residential area road connects to 5th Street. Trials stretch 

around the entire site and connect to the existing sidewalk.  

6.7 Storm water management on-site 

 

Stormwater treatment methods map 
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Stormwater management is an important issue in this project. This stormwater 

management system includes three different facilities, Stormwater treatment wetland, 

infiltration wetland and bio-swales. 

 

Construction wetland section 

Infiltration wetlands are used to collect the treated stormwater and infiltrate this 

into the underground water table. There are two infiltration wetlands at northwest and 
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northeast corner of the site.  According previous analysis, these two wetland area will 

fully clean up and isolate with other polluted area. 

Stormwater treatment wetland is located at the lower portions of the center of the 

site. This treatment wetland is a series of terraces that follow the proposed landform 

from the southeast towards the northwest. This wetland consists of five steps that have 

different plants and treatment methods. Impermeable Bio-swale is another important 

way to collect and treat stormwater. Because the site elevation is higher than 

surrounding area, these bio-swales lay around the site to prevent stormwater flowing to 

the street. They also include a series of terraces to clean the water. 

 
Impermeable bio-swale typical section 

The bio-swale in this project is set around the entire site and finally merges into 

the infiltration wetland. This bio-swale is different from a typical one, with and 
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impermeable base that prevents stormwater infiltrate into underground water in the 

polluted area. Rather, the stormwater is collected and infiltrated via an infiltration 

wetland. 

6.8 Community center   

 
The proposed Community Center includes the new community center building 

and Children’s Park. The drop-off zone and parking lots are located at the east side of 

the community center, and the Children’s Park is located at the north side of the building. 

In this case, The Children’s Park location is safe and private. Its east and north 

boundaries are buffered by the mounded landform that also serves for children’s 

climbing. The west side is protected by a dense planting area. 
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The new Community Center will provide space for various indoor programs, such 

as arts and crafts for kids, and card games for the senior group. It also serves as a 

welcome center for the entire site.  

 

6.9 Commercial area 

The commercial area is located at the west side of the urban farm and south of 

the proposed residential area. This commercial area consists of a more general 

commercial area and a farmers’ market.  

The more general commercial area provides a total of about 24,000 ft2 of building 

for future sales, craft workshops and other commercial uses. Its location is near the 

crossing of 8th street and Perkins Avenue which are the two highest traffic ways around 

the site. A Parking lot is located at the north side of commercial area.  
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Commercial area plan 

 
Famers’ market circulation analysis 

Farmers’ market is designed as two interconnected parts. Inside is an area of 

parking sale trucks; and the outside area is for customers.  Between these two areas is 
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shelter to protect people in bad weather. This farmers’ market is also connected with the 

commercial area and urban farm. In this way, people can easily access shopping and 

production from the urban farm is also conveniently located for sale in this market. 

 
     Farmer’s market 

6.10 Urban farm and open space 

The urban farm is intended to provide various food products which include 

vegetables, fruits and poultry. To save water consumption, clean stormwater from the 

treatment wetland can be used to irrigate the farm land.  

Green house is an important method to produce food in the winter season. It is 

located at the south side of urban farm area. This location makes it easy to load 

produce grown at the farm and to drop supplies and food.  
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Urban farm and open space plan 

The proposed open space also provides a gathering space for city or community 

events. Tone trail goes through each side of this open space. The community center is 

located at the south side of the open space and the north side of the space is an 

woodland. This space also serves as an event lawn and picnic area that serves the 

local community and also the entire city. 
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6.11 Brownfield demonstration center 

Brownfield remediation demonstration center is designed for providing education 

feature for student and residents. In this center, it includes main building, polluted water 

treatment green house and phytoremediation area. Main building of this center mainly 

demonstrates history of this site and the knowledge of polluted soil and water treatment.  

 

Brownfield Demonstration Center Plan 
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Polluted underground water treatment demonstration 

To demonstrate the process of polluted water treatment, there is a greenhouse 

that includes a water treatment facility. In this facility polluted water is first pumped from 

the underground contaminated water table, and then the water goes through a gravel 

box filter to remove solid articles and other solid impurities. Then this polluted water 

flows into a tank with special microorganisms that can degrade or remove harmful 

materials in the water. Thirdly, water goes through the planting bed with plants selected 

to further reduce or absorb harmful materials.  Finally, after this cleaning process, water 

is re-pumped into the underground water table. In entire process, the polluted water is 

kept in a closed system.  

6.12 New housing program  

This new residential complex includes 26 dwelling units. It houses approximately 

75 people. This affordable housing is close to the new commercial area and urban farm 

so that new job opportunities can attract people to live in this community. 



116 
 

To maximize local sustainability, this new apartment’s design process has 

several sustainable design considerations. The treated stormwater will be used to flash 

toilets and to irrigation non-food plantings. It also includes solar panels installed on the 

roof tops to reduce off-site power consumption. The urban farm program also provides 

affordable fresh food to this community. 

 

Residential area plan 
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6.13 Recreation opportunities 

According to the BSU Design Week Report and the Muncie Action Plan, the 

recreation programs in this community are urgently needed. This recreation area 

provides two standard baseball fields and two tennis courts. The community center 

located immediately to the west easily provides service for these recreation programs.  
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