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PART ONE: INTRODUCTION 

 

 Contaminated soil and water is an increasingly prevalent problem in 

modern urban environments.  There are many sources for common pollutants, 

including chemical and industrial manufacturing processes that create hazardous 

waste with varying effects on human and environmental health.  Isolation, 

removal, or remediation of contaminated media (soil, groundwater, surface water, 

etc.) is necessary to prevent exposure risk of present and future residents.  While 

there are different remediation technologies and solutions available, a careful 

consideration must be given to physical and chemical characteristics of the soil, 

contaminants, financial resources, and immediate threat to populations and 

ecosystems. 

In the eighteenth and nineteenth centuries most industrial facilities were 

located in or nearby large cities.  As these metropolitan centers grew, they 

engulfed the present-day brownfield sites that often have been polluted for 

decades.  Various compounds have been used in manufacturing of goods 

ranging from insecticides to chemical weapons and petroleum-based products.  

As the manufacture of these items increased, so did exposure to them.  The 

negative impact on health and water and air quality became apparent and 

brought about environmental awareness in the 1960s.  Numerous laws have 
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been passed and government organizations were appointed to regulate the 

release of toxic substances by industries.  However, the previous improper 

disposal practices have already caused major soil and water contamination and 

still remain a threat to ecosystems and human health.  The pollution caused in 

the past must now be addressed by this and future generations. 

It has been estimated that in the United States there are over 400,000 

contaminated sites (Pichtel 8).  According to the definition of Environmental 

Protection Agency (EPA), a brownfield is a “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” (U.S. 

EPA “Brownfields and Land Revitalization”). 

Environmental, medical, social, and economic are among the detrimental 

effects that brownfield sites generate.  All of these can be ameliorated by 

redevelopment.  There is an even stronger demand for redeveloping brownfield 

sites in urban centers because of population growth and decreasing natural 

areas, rising fuel costs, and longer commutes.  Additionally, with greater 

population density there is more impact from potential exposures. 

 

Brownfield sites can: 
 

- Cause harm to human and environmental health 

- Reduce employment opportunities 

- Contribute to neighborhood crime rate 

- Increase illegal dumping 
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- Reduce surrounding property values 

- Limit economic growth and development 

- Contribute to urban sprawl 

 
 There is greater demand for redeveloping brownfield sites in urban 

centers because of growing population and decreasing natural areas, rising fuel 

costs, and longer commutes.  

 
 
Redevelopment of brownfield sites can: 
 

- Restore productive use of the land, including open space and recreation  

- Increase job opportunities and tax revenue 

- Increase property values by addition not only of commercial and 

residential properties, but by addition of recreational amenities 

- Improve public health and environment by inclusion of open space uses 

- Improve community image and long term sustainability through inclusion 

of parks and recreation. 

 

Brownfield sites take up valuable land, as many are found in urban areas.  

Long after the buildings are gone the contaminants remain in the ground, often 

invisible to the naked eye.  If left unaddressed contamination will remain a threat 

to the community and environment.  These unused or underutilized sites offer 

valuable social and environmental rewards if remediated.  The future land use 

should meet the needs of the community, whether the site will be reused for 
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residential, commercial, industrial, or recreational use.  Implementation of 

intended use will return the land to high community value. 

Brownfield sites have been in part responsible for urban sprawl and 

encroachment into greenfields, which are the previously undeveloped sites that 

remain in a natural state (U.S. Green Building Council 410).  EPA‟s Brownfields 

Program encourages the use of already existing past industrial sites instead of 

developing greenfields.  However, remediation is often more expensive than 

development at a new location, and more than the value of the land itself, 

frequently without financial returns (Kirkwood 38).  Additionally, the potential 

liability of site cleanup turns away potential investors.  In the past, contaminated 

soil has been excavated and disposed of in hazardous waste landfills, 

incinerated, capped, or abandoned.  Today, because of technological 

advancements in the field, numerous new technologies exist that are not as 

damaging to the environment, more specific to the contaminants, and less costly.  

There are also federal and state agencies that provide access to public funds 

and special programs to aid with remediation.   

One of these is the Superfund Program which was enacted by the 

Comprehensive Environmental Response, Compensation, and Liability Act of 

1980 (CERCLA) to collect funds through taxation of regulated industries that 

handle oil and hazardous substances, in order to pay for EPA-led cleanup efforts.  

In instances when the responsible party cannot be identified or fails to remediate 

the contamination, the government would use its resources to remediate the site 

(Kirkwood 14).  Under CERCLA, current owners of the property, past owners, 
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and parties responsible for illegal hazardous substance disposal on the site can 

be liable for the cleanup costs - whether they are directly responsible for the 

pollution or not.  If the new owners did not own the land during the period when it 

was polluted, they might be exempt.  On a local level, many individual states also 

maintain their own superfund lists.   

In order to save money, both federal and state EPA standards should 

better reflect the actual future use of the site.  Currently, in determining the future 

use of the site, the EPA always assumes residential use or a worst-case scenario 

with a 16-kilogram child who consumes 200 milligrams of soil every day for five 

years (Kirkwood 22).  This translates into higher remediation costs for the 

developer.  Changes to this policy are needed in order to make the remediation 

process less costly, as long as safety is not sacrificed. 

Site pollutants are either inorganic or organic (i.e., hydrocarbon) 

compounds, with the latter comprising the majority.  Petroleum products contain 

hydrocarbons and are widely used today in fuels, heating oil, solvents, 

petrochemicals, and pharmaceuticals; therefore, they are very likely to be found 

in urban sites.   Affected soil and water must be sampled and tested to identify 

possible contaminants and their concentrations. 

The environmental site assessment is used to determine the presence of 

contaminants and their concentrations.  Often the Environmental Site 

Assessment (ESA) report is required any time commercial property changes 

hands.  This report is based on a review of regulatory and technical records, on-

site inspection, mapping, sampling and analysis, interviews with site owners and 
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managers (J. Pichtel, personal communication; 106).  Additional important data 

regarding geological characteristics of the site can be acquired from the United 

States Geological Survey (USGS) and U.S. Department of Agriculture (USDA) 

maps on soil, surface deposits, and bedrock types.  Past and current uses of the 

site should also be considered.   

 The degree of contamination and threat to local population and 

environment determine whether soil needs to be removed and treated off-site 

(ex-situ remediation) or treated on-site, in its original location (in-situ 

remediation).  Both biological and mechanical methods of remediation are also 

available.  Ex-situ treatments are usually more expensive and reserved for when 

there are immediate health hazards, with removal of the soil which is then treated 

off-site or taken to a hazardous waste landfill. 

Mechanical in-situ contaminant removal technologies include sparging 

combined with soil vapor extraction.  Sparging with soil vapor extraction involves 

the injection of compressed air into the soil to remove volatile organic 

compounds (VOCs), which must be collected with help of a hood and treated 

further before the release into the atmosphere if they exceed certain 

concentrations determined by the EPA (Otten et al. 34, 38).  When soil vapor 

extraction is done ex-situ, the soil can just be heated on a conveyor belt, with the 

same stipulation for purification of VOCs prior to release.  Soil can then be put 

back in place, if the goal of detectable contaminants was reached.   

The biological technique of in-situ remediation involves binding and 

biological degradation of contaminants.  For the binding step, clay soils and 
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organic matter such as humus and fertilizer can be used because of their 

electronegative charge and large surface area of the particles.  These properties 

enable them to form bonds with certain contaminants in the soil (Pichtel 87), such 

as positively-charged cation pollutants (lead, copper, zinc, cadmium) (Otten et.al. 

12).  The cations stay bound as long as the milieu, including pH, remains stable.  

Humus and fertilizer also enrich the soil, which enables plants to get the usual 

nutrients they need. 

At this point, specific plants can be chosen for the ability to remove 

harmful elements from the soil more rapidly.  As commensal microorganisms 

around the plant root zone degrade organic contaminants such as polycyclic 

aromatic hydrocarbons (PAHs) into less toxic forms and into carbon and water, 

smaller carbon molecules become available as a food source for microbes and 

plants and their resultant extraction from the soil.  Plants‟ roots also release 

enzymes that make the inorganic compounds available for absorption.  

A combined approach includes a flushing system when pollutants are 

deeper than plant roots can reach.  This type of system usually involves injecting 

water, oxygen, nutrients, and microorganisms (if not present in sufficient quantity) 

to enhance biological degradation.  As surface water infiltrates downward, 

contaminants are solubilized for subsequent extraction by plants.  Contaminated 

water that is brought to the surface is tested and treated further, and once 

cleansed can be distributed on-site (Figure 1; Otten et al. 31).  
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Figure 1 Flushing Principle Diagram  

 

Source: Otten et al. In Situ Soil Remediation. (Dordrecht: Kluwer Academic 
Publishers, 1997) 32. 

 

Past industrial activities have left many contaminated sites within urban 

and suburban locations, which now pose a threat to human and environmental 

health.  Remediation of these sites is costly, but comes with financial, social, and 

environmental rewards to the surrounding community. The selection of 

remediation technologies primarily depends on the immediate risk, soil, 

contaminants, expense, and remediation objectives.  Bioremediation 

technologies and several solutions for the Celotex Superfund site (Cook County, 

IL) are discussed in the next section.  However, it should be noted that no single 

remediation solution guarantees complete removal of contaminants.  However, 

there should always be a goal of what the ending concentration should be, 

determined on a case by case basis. 

 
 



 
 
 
 
PART TWO: SITE EVALUATION 
 
 
 

Site Selection 
 

Selection of the site was made after general evaluation of 214 sites from 

Illinois Superfund List.  Specific attention was given to the location (urban and 

residential), site accessibility, as well as community needs, and the ability to 

develop this site for recreational use.   

Creation of a park would allow for outdoor recreation, physical activity, and 

informal gatherings.  Additionally, a park in close vicinity can help revitalize 

community, as parks have helped revitalize communities in the past.  One 

example of this is Barrie Park which was built on a brownfield site in Oak Park, 

Illinois.  It had a positive impact on surrounding property values, community 

image, and recreational use by residents (Arriola and Huet 9).   

The shift from an industrial to service-based economy in the United States 

has left many abandoned industrial sites in Chicago, many in the South 

Lawndale neighborhood, also known as the „Little Village‟.  Most of these 

locations remain underutilized or abandoned along the Sanitary and Ship Canal.  

Currently the Celotex site chosen for this project is used for parking and storage 

of trucks, and employs only several people.  Industries may view this property as 

a potential liability with restrictions on how it may be used in the future, and 
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therefore will lean toward other available sites that do not have a long and 

complicated history of contamination.  To attract a new business to this location 

would then require government incentives.   

Options for how the site can be utilized include industrial, residential, or 

recreational use.  The cost of cleanup might be reduced if the site is subdivided 

and sold off as residential parcels, however this will neither improve an already 

depressed area, nor attract many families to area with many available residential 

lots.  Moreover, proximity to Cook County Correctional Facility and industrial area 

does not make this area attractive to potential buyers.  If the site were to be used 

for industrial activities, it could create additional jobs in the area.  However, if the 

site were to be used for recreational activities, it would add a social benefit to the 

neighborhood by serving more individuals and families.  The City of Chicago has 

a goal to provide a public park within one mile of each neighborhood (U.S. EPA 

Agreement and Covenant Not to Sue, 2).  Currently the Little Village 

neighborhood does not have adequate space for recreation.  The closest park, 

within one mile radius, is Washtenaw Park which is located at South Washtenaw 

Avenue and 25th Place.  It is less than one acre.  Without open space or 

recreational facilities in the area, it seems that the creation of a park will be of 

highest value to the residential community.   Moreover, from an environmental 

and aesthetic standpoint, a large green space will be viewed more favorably than 

a new factory in the neighborhood.   

The need for an active recreation exists based on community 

demographics.  According to the US Census 2000 average age in the community 
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was 25 years, compared to the average age of 35 in the United States (US 

Census).  The community‟s strong desire for a public park led to the formation of 

the Little Village Community Development Corporation, which also works to 

address low educational achievement, violence, and limited economic 

opportunities in the area (Little Village Environmental Justice Organization).   

Developing a park will have a direct impact on social, economic, and 

environmental aspects of the neighborhood.  A park can raise educational 

achievement by improving physical and mental well-being, lower community 

violence through the use of youth educational and recreational programs and 

increased social interaction.  Improved community image can attract new 

residents and businesses, increase employment opportunities, and can lead to 

increase in property values.  Park will also improve air quality, reduce flooding 

through increased rainwater infiltration, support wildlife habitat with native plants, 

and provide a resting spot for migratory birds.    

Site selection is supported by findings that the City of Chicago will develop 

the property as a public park in the next four to seven years and will transfer or 

lease the property to the Park District.  The City of Chicago had agreed to take 

over the property and develop it as a park (U.S. Environmental Protection 

Agency Region V. 1,7).  
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Location and Land Use 

The selected site is in the South Lawndale neighborhood, also known as 

the „Little Village‟ in Chicago, Illinois. The site is bordered by Albany Avenue and 

an alley on its west side, 27th Street to the north, Whipple Avenue and 

Sacramento Avenue to the east and a City of Chicago property on the south side 

(Figure 2, 3).  Total size of the property is 24 acres.  The property is situated in a 

mixed-use neighborhood that includes residential, commercial, manufacturing, 

and government establishments.  Abandoned rail road tracks run along the 

northwestern property boundary.  A former industrial facility is located in the 

same quadrant.  A residential area is abutting the site on the southwest and 

northeast edges, with a larger residential area west of the site across the train 

tracks.  The Chicago Fire Department Communication buildings are located 

along the southern border and the Cook County Correctional Facility to the east 

of the property, across Sacramento Avenue.  A small parking lot and a discount 

mall are located across the 27th Street, on the northern border.  The spur of 

Chicago Sanitary and Ship Canal is located about 200 feet to the south, across 

31st Street. 
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Figure 2 Site Location 
 

 

 
Figure 3 Aerial View of the Celotex Site 
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Geology and Hydrology 
 

Silts and clays are the predominant surficial deposits at the site (Parsons 

Engineering Science, Inc., “Data Report,” 2:7).  The thickness of the gravel (site 

surface fill material) ranges from one-half to two feet.  Within 20 feet, the 

underlying layer consists of clay, silts, sands, gravel, construction materials, rail 

ties, cinders, tar and asphalt, and concrete.  Soils at greater depth include silty 

clays, which range from one and one-half to 16 feet in thickness (Data Report for 

Engineering Evaluation and Cost Analysis of the Former Celotex Site, 2:6).  Two 

feet of gravel placed on the property (unauthorized by the EPA), contributed to 

the major elevation increase of the site which had caused flooding in local 

residential neighborhoods during heavy rain events.  In June and July of 1997 

the site was re-graded and a new on-site drainage system that connects to the 

City of Chicago sanitary sewer lines was installed.  After the sampling work has 

been completed, the 1997 resurfacing of the site to prevent water runoff had 

altered the upper six or more feet of the surface (Figure 4).  In certain places 

gravel is less than two feet. 

 During the same field investigation, minimal quantities of ground water 

have been encountered in isolated areas on the site, the depth of which had 

varied.  The Data Report suggests that within a depth of 20 to 25 feet, 

subsurface water exists only in isolated areas (Parsons Engineering Science, 

Inc., 2:7).  Groundwater flow direction could not be established. 
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Figure 4 Existing Grading and Drainage Patterns  

 

 Source: CH2M Hill “Final Main Site Evaluation Report.”  Feb 2007 
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Site Background 
 
Prior to demolition, a warehouse facility, several storage sheds, an 

enclosed tank area, and an office building had existed on the site.  Concrete 

slabs from the buildings were left, and soil cover was placed on the site (Parsons 

Engineering Science, Inc., “Data Report,” 2:2).   

Prior to 1910 the site was used for farming by the Maxwell brothers.  From 

1911 to 1982 the site was used by various companies manufacturing, storing, 

and distributing asphalt roofing products until Celotex Corporation closed its 

operation in 1982.  In 1989 residents reported the contamination of adjacent 

residential lots.  The Illinois Environmental Protection Agency conducted a site 

assessment in 1989 and placed the site on the Comprehensive Environmental 

Response, Compensation, and Liability Information System (CERLIS) list. 

Building demolition on the site occurred between 1991 and 1993.  The 

U.S. EPA performed an investigation and conducted soil sampling in 1991, 1992, 

and 1993.  The responsible parties, Allied Signal, Inc. and Celotex Corporation, 

were required to perform sampling in the surrounding residential areas (2,500 

feet radius from the site) to determine the extent and degree of carcinogenic 

polynuclear aromatic hydrocarbon (PAH) contamination, prepare an Engineering 

Evaluation and Cost Analysis (EE/CA) report, and perform remediation as 

appropriate. 

In 1996, a Phase I Residential Area Sampling and Analysis Program 

(RASAP) for 57 nearby residential lots and a Main Site Risk Assessment (MSRA) 

had taken place.  In 1996, AlliedSignal Inc. (succeeded by Honeywell 
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International, Inc.) produced the EE/CA report and a risk assessment report.  

VOCs were found to be elevated at the southwest corner and western part of the 

property; PAHs were high at the northern and southern areas of the property.  In 

1998 and 1999 additional sampling occurred on residential plots.  Currently 22 

acres out of 24 acres are owned by the Sacramento Corporation for storage of 

trailers and parking for trucks.  The site is surrounded by a fence and a 24-hour 

security guard is present.  It is closed off to the public.  Two other acres are 

owned by Monarch Paving Corporation and are not being currently used.  The 

City of Chicago has conducted some investigation due to its interest in 

redeveloping the property.  The City did not have any prior use or remediation of 

the site.  The City of Chicago will take the ownership of both properties and will 

redevelop them as a 24-acre public park (U.S. EPA Region V, “Agreement and 

Covenant not to Sue City of Chicago or Chicago Park District.”) 

Sacramento Corporation bought 22 acres in 2002 for industrial and 

commercial use.  Sacramento placed two feet of gravel on the land surface, as 

required by U.S. EPA for industrial use.  AlliedSignal, Inc. and The Celotex 

Corporation have been required by the EPA to hire an engineering firm to 

produce an EE/CA Report.  This report is designed to evaluate remedial 

alternatives for non-time-critical removal actions under the Superfund 

Accelerated Cleanup Model (SACM).  The EE/CA report supports the selection of 

a response alternative.  Parsons Engineering Science, Inc. created the EE/CA 

report, with Cox Associates and Ogden Environmental and Energy Services 

acting as consultants.  The EE/CA report included the 24-acre property and 
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surrounding residential neighborhoods.  No testing has been performed and no 

remediation action has taken place at the industrial properties northwest of the 

site and the government property south of the Celotex Site.  Based on the 

distribution of polycyclic aromatic hydrocarbon (PAH) plumes detected by 

Parsons Engineering Science, Inc., it is concluded that these sites are 

contaminated as well.   

The EE/CA report considered future potential uses of the site being 

industrial or residential.  For a park use, contaminant concentrations cannot 

exceed residential exposure limits.  Within a residential scenario at a 1x10-6 risk 

level the final EE/CA report focused on mitigating the risk of adult or child 

exposure to five PAH compounds and arsenic for soils at a depth of zero to one-

half foot and six PAH compounds, arsenic, benzene, and Aroclor-1254 for soils 

at a depth of zero to 10 feet.  The following contaminants exceed the risk 

exposure of future residents on the Main Site:  benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, 

dibenz(a,h)anthracene, indeno(1,2,3-c,d)pyrene, Aroclor-1254, arsenic and 

benzene (Parsons, 2:12).    

 
 

Site Remediation 
 

Remediation technologies for the Celotex site have been evaluated based 

on effectiveness, feasibility, and cost.  Chain-link fence was installed to prevent 

human contact with contaminated soil.  Certain on-site and off-site treatments 

were eliminated from consideration for following reasons: on-site thermal 
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treatment was considered inappropriate due to the proximity of the residential 

neighborhood and negative impact on the quality of life for residents.   The 

placement of physical barriers proved to have less impact on the surrounding 

residential community and lesser exposure risks compared to treating PAH-

contaminated soil on site (Parsons, 3:22).   

For future commercial or industrial use, the recommendations for the main 

site included installing two feet of cover consisting of one-and-a-half feet of clay 

and a one-half foot of topsoil, or an impermeable asphalt cover consisting of six 

inches of road base and six inches of asphalt pavement.  For future residential 

land use it would be necessary to remove the soil where benzene concentration 

was above the acceptable limits and placing three feet of clay cap cover on the 

remainder of the site (Parsons, 3:7).  The Final Engineering Evaluation and Cost 

Analysis Report claims that the two-foot gravel cover placed on the main site 

meets the requirements for commercial/industrial use addressing the risks 

associated with the ingestion of and direct skin contact with impacted soils 

(Parsons “Final EE/CA Report” 3:6).  At the contaminated residential lots it was 

determined that the best solution was to excavate and remove contaminated soil.  

One foot of topsoil has been removed as advised by the U.S. EPA.  This 

excavated topsoil could have been reused on a main site, but was not allowed 

under the Chicago Municipal Code, Section 11-4-1500 (Parsons, 3:3).   

 
 



 
 
 
 
PART THREE: REMEDIATION TECHNOLOGIES 

 

Remediation technologies are divided into in-situ or ex-situ processes.  In-

situ remediation refers to the treatment of contaminants in their present location, 

i.e., without being excavated, while ex-situ refers to handling contaminants that 

have been excavated and treated on-site or off-site.  In-situ remediation includes 

soil vapor extraction, air sparging, bioventing, permeable reactive barriers, 

bioremediation, and phytoremediation, among other remediation technologies. 

 Remediating brownfield sites is a complex process as it may involve 

biological, chemical, environmental, and civil engineers along with politicians, 

lawyers, lenders, urban planners, landscape architects, and community groups.  

Because of uncertain liability costs, prospective real estate developers are not 

interested in investing in these risky properties (Kirkwood 19).  Moreover, lending 

institutions may also give a very low value to the property, which acts as 

collateral on a land development loan.  If the owner were to default on the loan, 

the financial institution would repossess the property, incurring the liability of a 

cleanup.  Thus, financial institutions try to avoid this scenario by not getting 

involved with risky properties.  Also, if the government is a lien holder, it becomes 

the first in line to collect the money during a foreclosure procedure.  This may 
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mean that the financial institution may not get any money back or only the 

remainder of the money after cleanup costs have been deducted (Kirkwood 19).   

 
 

Soil 

Soil sampling and analysis is crucial in selecting a suitable remediation 

technology for the site.  Pichtel states that physical and chemical properties of 

the soil play an important role in contaminant migration, changing the toxicity of 

contaminants, and selection of a remediation plan (83).  The effectiveness of 

remediation technology, including bioremediation, depends on contaminant 

solubility, volatility, viscosity and toxicity, as well as soil permeability, soil type 

(texture, physical properties, and presence of organic matter), depth to ground 

water, mineral content, oxidation-reduction potential, and pH (Norris et al. 25-27).   

Soil composition will help determine permeability and porosity.  Soil with 

moisture levels measuring 70-80% contributes to maximum aerobic activity.  

Most soil bacteria are aerobes, i.e., those which require oxygen to survive and 

perform to their maximum ability.  Therefore, in order to improve the 

effectiveness of the bioremediation process, aeration of soil is necessary.  

Additional organic matter may be added, as well as fertilizer to increase growth 

rate and the ability of plants to take up more elements.   

If contaminants reach the groundwater they can move much faster, posing 

an increased risk to those who depend on well water in the area.  Several 

techniques can be implemented to isolate or remove contaminated water, such 
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as groundwater pumping and treatment.  Groundwater pumping involves 

extracting contaminated groundwater in order to carry out chemical and/or 

biological treatment to remove contaminants.  Aerated, nutrient-enriched water 

can be introduced through injection wells or sprinkled on the surface and allowed 

to percolate downward.  Additionally, soil flushing can be used and constructed 

wetlands can be installed.  The type of soil usually determines if flushing is viable 

for the site.  In extraction processes metals can be flushed from the soil using 

chelating agents, i.e., chemicals that bind contaminants in the soil by forming two 

or more bonds with them.  The application of chelating agents has been shown to 

be extremely effective; however, it may also have a negative impact on soil pH 

and destroy soil structure and microbial populations (Pichtel 180).  

 

Contaminants 

Old industrial sites are often contaminated with both organic and inorganic 

compounds.  Such sites may require different treatment technologies, which may 

negatively impact the behavior of other contaminants in the soil.  Many sites 

affected with organic contaminants can be remediated with microorganisms, 

while inorganic compounds can only be transformed into non-reactive forms and 

will remain on-site until physically removed.  Organic and inorganic compounds 

respond differently to chemical and physical conditions of their surrounding, and 

must be approached differently. 
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Inorganic Contaminants 
 

Metals occur naturally in soil, but can also occur as a result of past 

industrial activities, including intentional dumping or unintentional release.  

Metals can become attached to soil particles and be carried away by wind or 

water during rainfall events.   High concentrations of metals in the soil can pose a 

threat to human and environmental health.  The potency of a specific element 

depends on its form.  Additionally the movement of these elements depends in 

part on soil texture and cation exchange capacity.  The movement of these 

elements can be increased by changes in pH or salt content in the soil (Pichtel 

84).   

 
 

Organic Contaminants 
 

The production of organic compounds increased after WWII for use in 

pesticides and plastics manufacturing.  Soil contamination by organic compounds 

can originate from many industries including fuel refining, dry cleaning, asphalt 

production, and manufacturing of plastics, paint, solvent, pesticide, detergent, 

electronics, and other products (Pichtel 55).  Some contaminants occur because 

of improper storage or accidental spills, while others because of illegal disposal.   

Some organic chemicals are harmful to the environment and to human 

health.  Organic compounds with chemical structure that includes multiple 

aromatic rings are difficult for microorganisms to decompose. Additionally, some 

chemicals such as those including chlorine atoms have low capacity to 

biodegrade since chlorine is toxic to most microorganisms. 
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Contamination at the Celotex Site 
 

Numerous contaminants were found on the site at different concentrations 

and to different depths.  Volatile organic compounds (VOCs) are organic 

compounds that can easily vaporize under normal conditions.  Semi-volatile 

organic compounds are released as gas much more slowly.  Generally, higher 

concentrations of contaminants were found deep below the surface.  The organic 

contaminants were compared to benzo(a)pyrene equivalents as a standard 

reference, showing relative potency compared to this compound.  The following 

display a higher potency rate:  benzo(a)anthracene, chrysene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-

cd)pyrene and dibenz(a,h)anthracene (Parsons Engineering Science, Inc.,  “Data 

Report,” 5:158).  In addition Aroclor-1254, benzene, and arsenic were above the 

allowable level for a residential scenario.  The risk to future recreational users of 

the site is posed by ingestion of soil, dermal contact, and inhalation of VOCs and 

fugitive dust (URS Corp. Attachment A).  The development of a park must meet 

the same standards and contamination level limits as the residential scenario. 

Polycyclic aromatic hydrocarbons possess two or more benzene rings.  

Primary routes of exposure to PAH are through skin contact and inhalation.  

PAHs are difficult to biodegrade by microorganisms, particularly when they have 

large, more complex structures and can easily bind to soil particles (Pichtel 270).  

Those chemicals in Figure 5 were found on the site and are known carcinogens: 

benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, 

dibenz(a,h)anthracene, indeno(1,2,3-c,d)pyrene. 
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Figure 5 Carcinogenic Polycyclic Aromatic Hydrocarbons  

 

 

Polychlorinated biphenyls (PCBs) are organic molecules with 1-10 

chlorine molecules attached to biphenyl groups (i.e., two fused benzene rings).  

They have been utilized in industrial manufacturing for various products, but their 

production was banned in 1979 due to being classified as probable human 

carcinogen, persistent organic pollutant, and because of evidence that they 

bioaccumulate in the human body (EPA, April 2009).    Aroclor-1254 was used in 

capacitors, transformers, hydraulics/lubricants, plasticizers, and other 

miscellaneous products (U.S. Dept. of Health and Human Services 470).  The 

main route of exposure to Aroclor-1254 is through ingestion.  Aroclor-1254 

contains 54% of chlorine content (Bast).  PCBs have negative effects on 

reproductive system and cognitive development and may increase the risk of 

cancer, non-Hodgkin‟s lymphoma, diabetes, and liver disease (U.S. Public Health 

Service). 
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Benzene is another carcinogen that also has adverse effects on 

development and reproductive organs.  Benzene exposure risk for adults, 

children, and infants is posed by inhalation, since it can easily evaporate. Skin 

exposure is a secondary route into the body.   

Arsenic is considered to be a semimetal or metalloid.  Arsenic can form 

numerous compounds depending on soil pH, salinity, oxidation-reduction status, 

types and amounts of anions present, clay and hydrous oxide contents, sulfide 

concentrations, and composition of microorganisms (Pichtel 30).  Leaching on 

the Celotex site could be minimal based on the presence of clay soils that can 

bind arsenic compounds.  Certain plants (Agrostis sp.) have been noted to grow 

and absorb arsenic from the soil, transferring it from roots to shoots (McCutcheon 

898).  Arsenic poisoning from plants to animals is relatively uncommon (Pichtel 

31).  Still, the main route of exposure to arsenic is through ingestion of soil, since 

arsenic binds strongly to soil particles (Pichtel 30).  Arsenic has been found to be 

as high as 104 mg/kg on the site in the zero to 20 feet interval, while Chicago‟s 

levels of arsenic in the soil tend to be approximately 10 mg/kg (Parsons 

Engineering Science, Inc., “Final Main Site Risk Assessment,” 3:33).  At 95 

mg/kg arsenic can impart negative health impacts.  Its toxicity depends on the 

type of arsenic, type of soil, land use, and population being exposed.  Long-term 

exposure can lead to darkening of the skin and various cancers (U.S. EPA 2007). 
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Bioremediation Technologies 
 

Bioremediation is a process of detoxifying soil or groundwater using 

microorganisms, plants, fungi, or their enzymes to degrade, remove, or stabilize 

contaminants in the soil.  Main factors of successful bioremediation depend 

largely on the severity of contamination, soil type, soil pH and salinity, moisture 

content, temperature, the availability of nutrients, oxygen, and form of 

contaminants (Pichtel 265-270).  

 
 

Microbial Action 
 

Microorganisms are most often used in treating organic compounds.  

Microbes break down organic contaminants into benign or less toxic compounds.  

Providing needed conditions for microbial growth will aid in treating hydrocarbon-

polluted sites.  To ensure successful soil remediation by bacteria, important 

environmental conditions should be matched and include organic content of the 

soil, temperature, pH, nutrient supply, moisture, and aeration.  The appropriate 

microorganisms will use carbon from the contaminant organic compounds as 

their energy source.   

Bioventing is a technique that provides oxygen to subsurface 

microorganisms to provide optimal conditions for bioremediation.  The oxygen 

needed by aerobic bacteria can be supplied in the form of peroxide, which would 

decompose into water and oxygen (Pichtel 264).  Different species of bacteria 

can be used in soil contaminated with toxic metals, polycyclic aromatic 

hydrocarbons, and polychlorinated biphenyls.  For example Mycobacterium, 
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Nocardia, and Rhodococcus species have the ability to break down pyrene, 

fluoranthene, benzo(a)pyrene, naphthalene, pyrene, phenanthrene, and 

anthracene (Sasek et al. 52).  Benzo(a)pyrene and benz(a)anthracene are 

biodegraded to a lesser extent.  

Soil slurry bioremediation seems to be a relatively rapid bioremediation 

treatment, where aerobic oxidation of organics occurs.  Mixers or aerators are 

used to till contaminated soil slurry in large vessels in order to provide oxygen to 

enhance microbial action.  Added nitrogen and phosphorus enhance microbial 

counts and activities. Metals are usually removed before introducing 

microorganisms.  Metals will precipitate as hydroxides or carbonates with the 

addition of a limestone, CaCO3 or apatite (Pichtel 247).  This method works well 

for the treatment of contaminated water.   

 
 

Phytoremediation 

Phytoremediation is the use of plants to remediate contaminated soils by 

removing toxins (phytoextraction) and either breaking them down or 

accumulating them without detrimental effects.  Kirkwood defines 

phytoremediation as the use of plants for remediation of soil, sediments, and 

water (52).  Phytovolatilization is a process where a plant can release chemicals 

in a gaseous form into atmosphere through the plant transpiration process.   

Microorganisms are often found to have symbiotic relationship with plants.  

Greater numbers and diversity of bacteria are found in the vicinity of the plant 

root (rhizosphere), and bioremediation is enhanced in this region as a result.  
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Plants have been used to clean up sites polluted with organic compounds 

(petroleum hydrocarbons, chlorinated solvents, explosives, and recalcitrant 

organics), heavy metals, inorganic ions, radioactive compounds, and excess 

nutrients.  Selected plants are best used for single contaminants, but some 

plants can extract or decompose multiple contaminants.  Leguminous plants 

have been shown to successfully break down oily compounds, add nitrogen, and 

enrich soil with hydrocarbon-utilizing bacteria (Radwan et al. 475).  An 

experiment performed by Naressa Cofield et al. for 12 months used fescue 

grass, switch grass, and zucchini to treat PAH-contaminated soil.  After 12 

months the PAH in the soil decreased with both grasses showing negligible 

amounts of PAH in soil and zucchini fruit not showing any levels of PAH (Cofield 

et al. 355).  Both fescue and switch grass can be used successfully in a prairie-

like landscape where soil contains polycyclic aromatic hydrocarbons. 

Hyperaccumulator plants take up heavy metals and store them above 

ground in concentrations that may be higher than concentrations found in the 

soil.  Hyperaccumulator plants have the ability to extract and store contaminants 

in concentrations higher than in other species of plants normally found on the 

same site.  The exact percentage of elements compared to dry plant mass differs 

from one source to another, but according to Pichtel, plants uptake elements 

independent of the concentration found in the soil and sometimes can store them 

at concentrations one thousand times higher (Pichtel 329).  Chemical 

amendments to soil can be used to mobilize metals and their absorption by 
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plants (Kirkwood 55).  Some plants can release gaseous form of a contaminant 

via volatilization, as is the case with mercury and arsenic.   

The ability of plants to uptake contaminants also depends on whether 

chemicals are present that may be fatal to the plant.  Robert R. Brooks, professor 

of geochemistry at Massey University in New Zealand and author of Plants that 

Hyperaccumulate Heavy Metals, lists plants and microorganisms which may treat 

selected contaminants (291).  Of particular interest are plants that accumulate 

arsenic, such as Leptospermum scoparium, Eichhornia crassipes, Elodea 

canadensis, and Myriophyllum exalbescens (Brooks 292).  Some plants extend 

their roots up to two feet and, combined with a soil tiller which can aerate two to 

three feet of soil, can be best used for incorporating heavy metals found in the 

upper layer.  Hybrid poplar trees, with their deep root system, can prevent the 

migration of contaminants found beyond three feet (Raskin and Ensley 136).   

Phytostabilization is the immobilization of contaminants by absorption 

and/or storage directly in roots or in the soil around the root zone.  Since 

hyperaccumulator plants occur in different climate zones and growing conditions, 

it is important to choose the ones that will be hardy enough and appropriate for 

the area.   

There is always a threat with hyperaccumulator plants that contaminants 

can travel up the food chain.  Biomass can be removed and either transported to 

a hazardous waste landfill or incinerator.  Plants that take up heavy metals can 

be incinerated and their ashes disposed in a hazardous waste landfill or shipped 

to a smelter for metals extraction (Kirkwood 55).  Plants with more extensive root 
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systems would be preferred to maximize contaminant uptake.  If the root system 

cannot extend to the depth of contaminants, a flushing system may be installed 

where contaminated water can be pumped to the surface, irrigating the soil and 

bringing contaminants to the surface where they can be used by plants or 

microorganisms.   

The ability of a plant to decompose organic compounds largely depends 

on the presence of bacteria or mycorrhizal fungi in the soil.  Plants release 

enzymes in their rhizosphere that aids biochemical transformation of 

contaminants and enhances microbial activity (Kirkwood 55).  Symbiosis 

between plants and microorganisms has shown that there were twice as many 

microorganisms in the soil with plants than in the adjacent unplanted soil 

(Kirkwood 55).   Within the root zone plants provide much needed oxygen, 

nutrients, and water to microbial populations.  Oxygen is released by a plant 

through photosynthesis, as well as the gaps in the soil from roots that die off.  

Organic matter consists of decomposing plant and animal material and acts as 

an additional nutrient source for microbes.  Additionally, organic matter has the 

capacity to retain water.  The root capacity to draw in water benefits microbes 

within the rhizosphere (Kirkwood 55).  In return, microorganisms break down 

complex molecules into simple ones, which plants can absorb.  Neil Willey, editor 

of Phytoremediation: Methods and Reviews, includes case studies which show 

contaminant degradation, uptake, and tolerance by plants via exploiting plant 

diversity for phytoremediation, modifying contaminant availability, and 

experimentally analyzing phytoremediation potential (121-175).  
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Phytoremediation is a less expensive alternative to traditional remediation 

methods.  Phytoremediation can address sites contaminated with petroleum 

hydrocarbons, chlorinated solvents, munitions, and excess nutrients (Ensley and 

Raskin 4).  In addition, phytoremediation is more accepted by the public since it 

is a natural process and a relatively easy-to-understand technology.  Plants may 

require fertilizing and insecticide applications for optimal performance.  

Bioremediation processes will generally slow in winter months as plants and 

microbial populations become dormant.  Phytoremediation is a long-term 

treatment and takes several years to complete.  Additionally, because most 

plants have shallow roots, this method is primarily effective for sites with 

relatively shallow contamination. 

Algae are unicellular and multicellular organisms; they use the same 

photosynthesis processes as green plants to convert sunlight into energy, but 

differ in that they lack various plant organs and structures.  Algae have been 

proven successful in breaking down organic compounds.  Most algae live in 

water, and, to a lesser extent, in moist soils.  They can reproduce rapidly, making 

them ideal in the remediation process.  

Nzengung and colleagues showed that aquatic plants, algae, and 

microbial mats all separately transform and mineralize water soluble chlorinated 

organic compounds (trichloroethylene, tetrachloroethylene, hexachloroethane, 

and carbon tetrachloride) (McCutcheon 499).  Freshwater green algae have been 

used in long-term perchlorate degradation studies (McCutcheon 867).  

Phytoremediation of trinitrotoluene-contaminated water with macrophytic algae 
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stonewort (Nitella spp.) demonstrated fast removal (71 minutes) of contaminant 

compared to microbial uptake and transformation (McCutcheon 436). 

 
 

Mycoremediation 
 
 Mycoremediation is remediation in which fungi are used to decompose 

complex organic contaminants in the soil.  Mushrooms are natural decomposers 

of wood where lignin-decomposing enzymes help break down complex 

hydrocarbon chains.  Many other fungal genera are now known to act upon 

complex organic molecules, including chlorinated organics. 

Stamets describes factors affecting fungal metabolism of petroleum 

hydrocarbons (Stamets 130-131). The ideal conditions for optimal growth and 

degradation of contaminants are greater than 80°F and greater than 30% 

moisture content (U.S. EPA 1993).  Experiments showed a 66% decrease in 

PAHs within 10 weeks by two different fungal species (Irpex lacteus and 

Pleurotus ostreatus) (Scaronascaronek, Cajthaml, and Bhatt 5).  While A. 

D'Annibale et al. showed that nine isolated fungal strains had decreased soil 

toxicity, even with metals present (28).  The minimal use of fungi in remedial 

actions is a result of limited research knowledge (Sasek et al. 259).   

 
 

Selection of Remedial Technology 
 
Public safety is the main concern for any action occurring on the 

contaminated Celotex Superfund site.  The current two-foot gravel covering acts 

as a physical barrier and prevents soil migration by wind dispersal.  The security 
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guard prevents site access by the public.  However, the gravel covering is only a 

solution for industrial scenario which is meant to prevent dermal contact, 

ingestion, and dust migration off-site (Parsons “Final EE/CA Report” 3:5).  The 

two foot of permeable cover is not a cap by the EPA definition, since it is very 

porous and does not stop rainwater infiltration.   

A soil slurry bioreactor may be an efficient method to relatively quickly 

remediate PAH-contaminated soil.  Approximately five to 40 percent of 

contaminated soil is excavated and mixed with water in a lined lagoon or 

containment system.  Optimal parameters for successful treatment include 

selected microbial populations, organic content of 0.25-25 percent, necessary 

nutrients, oxygen, temperature (15-35°C), pH (4.5-8.8), and solids particle size 

(<0.25 inch in size) (Pichtel 291).  While oxygen and nutrients are added and 

other parameters are met, microorganisms can successfully break down organic 

contaminants as the source of energy. 

 The main challenges to slurry bioremediation include preventing solids from 

settling.  If VOCs are present in large quantities, they should be monitored and 

air pollution control may be required.   The dewatering process of sludge is also 

expensive.  The excavation of contaminated materials on-site can cause 

disruption in the community due to noise, fugitive dust particles, runoff, and truck 

traffic.  A long remediation period increases the risk of exposure to employees 

and trespassers.  Clay soils at the 24-acre Celotex Superfund Site have the 

capacity to bind with organic contaminants, making it difficult and lengthy to 

remediate.  The main organic contaminants of concern are composed of four and 
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five ring molecules and are more difficult to break down for microorganisms than 

simpler, smaller molecules.  It was concluded, therefore, that soil slurry 

remediation is not the best option on this site. 

Soil flushing using injection and extraction wells would take a long time to 

remediate this site, but would keep park users safe during the remediation, since 

most of the work is done underground.  Injection wells are used for injecting 

water, nutrients, and sometimes microorganisms into the contaminated soil.  

Extraction wells are placed below grade and are used to extract groundwater, 

which is regularly tested.  If necessary, any remaining contaminants can be 

removed and water re-injected.   

In soil flushing optimal depth to groundwater is less than 40 feet and optimal 

soil moisture is 40-85 percent, but during soil testing water was not detected or 

detected only in pockets (Parsons Engineering Science, Inc., “Data Report,” 2:7).  

Preferred soils for flushing technology are those having large particle size and 

soil permeability ≤10 -3 cm/sec, such as sand, gravel, and loam.  Soil textures on 

the site are clay, silty clay, or silt and have low permeability (Parsons 

Engineering Science, Inc., “Data Report,” 2:6).  Other obstacles to flushing 

include multiple contaminants, organic compounds of concern composed of four 

or five rings, and site proximity to residential neighborhoods.  Soil types and lack 

of moisture are the main reasons why this remediation technology is not suitable 

for the site, however. 

Placement of physical barriers via capping the contaminated soil is not 

considered a remediation, since it does not remove or destroy contaminants.  
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The cap is composed of a synthetic layer or compacted clay and topped with 

gravel for drainage, topsoil, and a vegetative layer to reduce storm water runoff 

(Figure 8).   Isolation of contaminants via placement of impermeable barriers is 

meant to prevent exposure to these contaminants through dermal contact or 

ingestion and prevent their migration with groundwater off-site.  Threat of inhaling 

volatile organic compounds should be addressed by removal of soil where VOCs 

exceed the allowable contamination limit for residential land use.  Capping is 

oftentimes the least expensive option and relatively rapid, since it does not 

involve treatment or removal of contaminants.  

Optimally the site will have a deep aquifer to prevent the contaminants 

coming in contact with groundwater.  Once contaminants get dissolved in 

groundwater, it is much easier for them to migrate off-site.  Soils high in clay 

have the ability to bind contaminants and prevent their migration.  Whenever 

remediation is not possible due to site characteristics or constrains, extent of the 

problem, significant cost, length of treatment, or immediate danger to population, 

isolation of contaminants and/or soil removal is the best option.  Therefore, it 

appears that capping the site and removing soil with high concentrations of 

VOCs in certain locations may be the best option. 
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Conclusion 
 

While evaluating several remediation technologies for the Celotex Superfund 

Site, physical containment of contaminants via capping proved to be a safe, 

effective and most appropriate alternative.  Excavation and removal of VOC soil 

hotspots will be performed in areas where benzene exceeds acceptable risk level 

(SCA-SB01, SCB-SB 03, SCC-SB02, SCG-SB02, and SCF-SB06) (Figure 6).  

This was chosen based on overall protection of public and environmental health, 

long-term effectiveness and permanence, and expected degree of reduction in 

hazardous material mobility.  
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Figure 6 Boring Locations Exceeding Cleanup Objectives for Benzene  

 
 
Source: Parsons. “Final Engineering Evaluation and Cost Analysis Report.” 
Figure 3.1 “Soil Boring Location Map”.  19 Mar 2004.  



 

 

PART FOUR: PARK DESIGN 
 
 
 

Goals and Objectives  
 
 

Goal 1:  Develop understanding of bioremediation technologies and select 

the most appropriate alternative for the site based on examined literature. 

Objectives: 

- Raise understanding through the review of available bioremediation 

technologies and its application in an urban environment. 

- Explore the potential for bioremediation technologies and their integration 

into the design of a public park as indicated in Part Three. 

- Choose the most effective solution for the site based on its physical and 

chemical characteristics. 

 
Goal 2:  Incorporate physical, ecological, and experiential aspects into the 

design of a neighborhood park based on safety of park users. 

Objectives: 

- Join disconnected residential neighborhoods with pedestrian and cycling 

paths. 
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- Address unfavorable off-site views through strategically placed vegetative 

or physical screens into the park using landforms, tree placement, and/or 

architectural elements. 

- Design a park for passive and active use. 

- Address the disposal and management of rainwater using connections to 

existing storm water sewer system. 

 

Delimitations  

- No interviews will be conducted with residential populations regarding their 

recreational needs due to time constraints. 

- Once the cap is constructed it cannot be disturbed.  Subsurface soil 

cannot be excavated or disturbed.  Any damage to the cap will jeopardize 

the integrity of contaminant containment.    

- Cost comparison of different remediation technologies, project 

construction, and maintenance costs will not be addressed in this study.   

 
 

Assumptions  

- Contouring of the site will be conducted prior to installation of the cap.  

- The current two feet of gravel on the site surface can be reused as a 

drainage layer for the cap, upon which additional soil will be placed. 



41 

 

 

 

- The site will be maintained by the Chicago Park District Department of 

Park Services when the City of Chicago will take ownership of the site 

(U.S. EPA Region V “Agreement and Covenant not to Sue”). 

- Funds are available for the project and its maintenance.   

- The site can be rezoned for appropriate use, from past industrial to 

recreational use.  

- The park will remain indefinitely on the site as a long-term solution.  

 
 

Site Analysis 

Several sites were selected and analyzed based on their proximity to 

residential neighborhoods.  From observation of aerial maps of the vicinity and 

from information collected about the Celotex Superfund Site, it was noted that 

there is no existing public park within a one mile radius of the site.  A planning 

meeting between city officials and the community revealed an interest in a 

neighborhood park, residential, commercial and light industrial land uses (Roy F. 

Weston, Inc. 13).  The proposed plan in this study will incorporate a public park 

for the community, which was also proposed by the community and city officials.   
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Figure 7 Site Analysis 
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Unlike many brownfield sites, the former Celotex site has good access 

from north, west and east.  The site is situated in a mixed-use community that 

includes residential, commercial, and government properties.  Several residential 

and commercial properties are either vacant or underutilized.  Some of these 

sites are used for auto storage and/or repair.   

The main strength of the site for a park use is its location.  The site has 

residential properties directly to the northeast, west and southwest.  The lack of 

any open recreational land is another reason why a park is needed in this 

location.  The City of Chicago has a goal to provide at least two acres of open 

space for every 1,000 residents.  The area in which the property is located has 

only three-fourths of an acre of open space for every 1,000 residents (U.S. EPA 

Agreement and Covenant no to Sue, 2).  Population density within a one-mile 

radius of the site will guarantee adequate use of the park.   

Additionally, the location of abandoned rail line along the northern border 

offers an opportunity to convert it into a pedestrian walkway or a bicycle trail. This 

„greenway‟ can link other neighborhoods and bring more users to the site.  

Additionally, the park can influence the redevelopment of the industrial area 

along the canal and act as a connection between the bicycle trail and a canal 

walk.  The park can be a part of a green network that connects other parks, such 

as Douglas Park to the south and Piotrowski Park to the southwest.  The 

development of a park may raise property values and encourage redevelopment 

of surrounding underutilized lots.   
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The Cook County Correctional Facility along the eastern border can be 

seen as having a negative influence on site use.  The City of Chicago property to 

the south of the site offers unattractive views and would require screening.  The 

site is five to ten feet higher than the surrounding areas and is visible throughout 

the target area.  Additionally, the proposed installation of the cap on the site, and 

financial restrictions associated with contaminated soil beneath it, which cannot 

be disturbed, place some constraints on the site design.   

The threat exists that the cap can be improperly installed or damaged, 

causing future water infiltration and contaminant migration off-site.  As a former 

Superfund site, the park may raise concerns regarding public health and safety.  

Therefore soil with high benzene concentrations should be removed from the 

site.  Long-term challenges involve monitoring the site to ensure safety for the 

community and the environment. 

Overall there are more opportunities and benefits associated with 

redeveloping the Celotex site as a park.  The City of Chicago will take ownership 

of the former Celotex Superfund Site and will redevelop it as a public park (U.S. 

EPA Region V “Agreement and Covenant not to Sue”).  Since the park will 

remain indefinitely, it will positively influence the surrounding community, both 

economically and socially. 
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Program  

 It is a common misconception to assume that people would be drawn to a 

park because it is a park; a successful park operates because it has specific 

programs.  Each component of the park needs to be designed, whether for active 

or passive recreation.  In many cases a need for the specific program exists 

before the design has been commissioned.  Programming of the site can bring 

people to the park and provide them with numerous options for activities.  Line of 

sight from the street into the park is also important, and will not only add to 

aesthetic appeal, but also will provide a degree of safety.  Proposed plan of 

action involves the removal of excess soil, so that finished elevation will be 

closely related to the elevation of surrounding neighborhood.  

 The lack of outdoor space for families with young children, teenagers, and 

seniors was noted during a site visit.  Many of the residents used the sidewalk in 

front of their homes to socialize with neighbors or friends and to watch their 

children play.  The abandoned rail-road was used as a walking trail by teenagers 

(Appendix One, Photo 7).  The park will be designed for active recreation based 

on the median age of 25 in the community (U.S. Census Bureau).  While 

investigating what activities may attract different age groups to the park, several 

have been selected.  
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The basic program for the site will include:   

- Recreational center and parking 

- Playground 

- Soccer field(s) 

- Baseball field 

- Softball field(s) 

- Connection of proposed bike trail to the park 

- Connection of proposed canal walk to the park 

- Multiple walkways 

- Benches and tables 

- Drinking fountain 

- Areas of native plantings 

- Screening of unfavorable views along the eastern and southern borders 

- Provisions for some of the following uses: a water park, rotating granite 

sphere fountain, sports court area, exercise stations, and/or sculptures. 

 

The active areas within a park include a playground, soccer and baseball 

fields.  The central area can accommodate large crowds for festival gatherings 

and celebrations.  The abandoned rail-road, once converted into a bicycle trail, 

will bring more users to the site.  The area in the northwest corner will have 

multiple exercise stations for active individuals using the trail or the park.  It is 

understood that building footing, tree planting, and any other structure 

construction takes into consideration necessary structural solution to prevent 
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penetration into impermeable cap.  Design of electrical utilities, such as lighting, 

should be done in a manner that allows proper illumination footing and servicing 

that will not interfere with integrity of the cap. Ultimate solution is to connect to 

existing service infrastructure by means of adequate extension.   

Passive areas include multiple walkways with benches and tables. Open 

areas can provide flexibility for future use.  Native vegetation in selected areas 

will attract wildlife and save water.  The landscaped areas on the periphery of the 

site will utilize plants for year-round interest.  Plants need to be selected based 

on their ultimate size and root habit that enables plant material to prosper without 

creating conflicts with impermeable cap.  This would exclude trees that would 

have excessive root system or great canopy mass, subject to wind shear factor. 

Public-private partnership can be formed between the City of Chicago and the 

Little Village Corporation where city would buy the site and develop it as a park 

and community members would volunteer to maintain it.  Recreational center and 

offices for non-governmental organizations (NGO‟s) that offer volunteer 

programs, tutoring, ESL (English as a Second Language) classes, after school 

programs, youth center, self-help and others will be of great benefit to 

community. 

The programs selected for the Celotex site will attract both young children 

and seniors.  The site programs were developed based on community needs, 

and passive and active uses of the site.  
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Safety  

Public safety is the most important element when designing a park on a 

brownfield, especially if it is placed on a National Priorities List, also known as 

the Superfund List.  The solution selected for the site will include the removal of 

contaminated soil in five hotspots and placement of impermeable cap.  It was 

estimated that ten feet of soil needs to be excavated at five boring locations that 

exceed threshold limit for benzene (SCA-SB01, SCB-SB 03, SCC-SB02, SCG-

SB02, and SCF-SB06).  Volatile organic compounds are light and have the 

potential to migrate to the surface over time.  Therefore, removing these soils will 

eliminate the threat of inhaling toxic vapors in the future.  Placing impermeable 

cap on the site will eliminate the risk of direct skin contact, ingestion of PAH-

impacted soils, and inhalation of PAH-contaminated dust.  Additionally, it will 

prevent PAH-contaminated dust from migrating off-site.   

Impermeable cap can be constructed from synthetic or natural materials. 

If clay can be supplied locally, then to construct clay cap will be more 

economical than to construct a cap with synthetic material. Moreover, clay is a 

natural, long-lasting material, while plastic liner can have gaps, be punctured 

during installation, and may have shorter life expectancy due to complex 

interactions with contaminants, soil microbes, and moisture. Clay soil is 

ingenious to the site and is therefore preferable for cap material (Parsons 

Engineering Science, Inc., “Data Report,” 2:6). From bottom to top, clay cap 

usually consists of 18-24 inches of compacted clay, porous drainage material 
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such as sand and gravel, separated by geo-textile, and at least 12 inches of 

topsoil and vegetative layer to prevent erosion (Figure 8). 

 

Figure 8 Cross-section of a Typical Multilayer Cap System 

 

Source: Pichtel, John. Fundamentals of Site Remediation. (Lanham, Maryland: 
Government Institutes, an imprint of The Scarecrow Press, Inc, 2007)160  
 

However, before the placement of impermeable cap excess soil needs to 

be removed to bring down the elevation of the site to the elevation of surrounding 

neighborhood.   It was estimated that 250,000 cubic yards of contaminated soil 

needs to be removed and transferred to a “Special Waste” landfill (Parsons “Final 

EE/CA Report” 3:8).    

During the excavation work some unexpected objects in the ground might 

stall the work.  It was previously noted that concrete slabs from the buildings 
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were left, with soil cover placed on top. (Parsons Engineering Science, Inc., 

“Data Report,” 2:2).  Any electrical, water, and gas pipes left on the site must also 

be carefully removed. 

Possibility of erosion of the upper cap layer is low.  Periodically new sand 

should be added to replace the one that has been lost from wind dispersal and 

physical activities (baseball, softball).  The site should be monitored for any 

damaged vegetative surface and repaired as necessary.  Any large scale 

sculptures should have adequate footing constructed above the cap without 

posing a threat to the cap. 

In the past contaminated dust from the site has been dispersed by wind into 

the surrounding neighborhood.  The remedial action required the removal of the 

upper one foot of soil at residential areas, but has not addressed possible 

contamination of parkways and abandoned, industrial, and government 

properties surrounding the site (Parsons 3:3).  These areas should be brought to 

EPA‟s attention and tested for possible contamination.  Phytoremediation may be 

suitable in areas where contamination is fairly shallow.  Otherwise removal 

and/or treatment of such soil may be needed.  If soil excavation and removal is 

not feasible at locations that have not been previously addressed, then addition 

of topsoil and vegetative cover can prevent the dispersal of contaminated dust 

farther into the site and surrounding residential properties.  

Designing one building on the site will minimize infrastructure costs and will 

appropriately address safety concerns by situating all necessary elements, such 

as storage shed, restrooms, recreation facilities, and indoor swimming pool within 
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one building, instead of different locations on the site.  Construction and 

presence of a building should meet strictest safety guidelines for residential 

scenario.  Structural engineers need to research and analyze soil to determine 

suitable foundation for the building.  Excess soil shall be removed so that finished 

elevation of the site will meet the elevation of the surrounding area.  The amount 

of soil to be removed needs to be determined based on the type and depth of 

foundation.  Foundation should be designed in a way so that the integrity of the 

cap is not affected.  This can be achieved by foundation that sits flat on the cap 

or have piers that do not go deep enough to puncture the cap.  There should be 

enough depth between the cap and building infrastructure (telecommunication 

and electrical cables, water, gas, and sewage pipes) that can accommodate 

possible future excavations and repair work without affecting the integrity of the 

cap.  Water and sewer pipes should be located below frost line and have 

adequate slope to connect into a city system.  To accommodate a building 

foundation and pipes below frost line, additional contaminated soil might be 

necessary to remove.  

Water parks, water features, and pools have a possibility of leaking.  

Therefore, a pool should be located inside the building where it will not pose a 

threat to the cap.  Any water features should be built above the cap, with enough 

depth to accommodate possible future repairs and excavations.  Water park and 

sand box will be appreciated in the community with many children.  Water 

features should have additional monitoring system and control systems installed.  

For example, impermeable catchment basin can be constructed below water 
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park to collect leaking water.  The monitoring system should be in place to detect 

and alert if there are any leakages to guarantee timely repairs.   

Rain water from impermeable surfaces, such as roof and parking lot, can 

either be removed by water channels along sidewalks or via underground pipes 

connecting to city sewer.  Ground will be sloped along the sides to allow surface 

flow to established sewer system.  Rainwater from the roof can be directed into 

the existing city sewer or collected and stored in the above ground cistern for 

future irrigation needs or for non-potable needs of the building users.  Walkways 

should be sloped from the center to the sides, and have either swales, storm 

water drains, or channels to collect and direct water away.  Evapotranspiration 

system, where water is removed by direct evaporation or by plant transpiration, 

can be installed to deal with additional runoff.  Any excess rainwater can be 

released into nearby Chicago Sanitary and Ship Canal.  Proper grading, swales, 

and pipes connecting either to the city sewer or to the Sanitary and Ship Canal 

will minimize flooding in the neighborhood.     

General safety for the park includes adequate lighting and possible cameras 

to prevent crime.  Speed bumps, signs and pedestrian crossings should be 

installed in the neighborhood to slow down traffic.  Removing low branches of the 

trees will increase visibility of the site from residential area.  Land forms and 

plantings would act as visual barrier of least favorable areas.  
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Conceptual Design 
 

Developing a park on a Celotex Superfund Site places certain restriction 

on park design.  Limiting water elements (water park, fountain) to one area of the 

park can reduce costs associated with construction, repair, and maintenance.  

This creative project restricts water features to one area by the recreational 

building to minimize the cost of water lines and monitoring system.  When water 

features are incorporated into the design they increase the project costs and 

future costs associated with repair.   

Some sites make site history visible in the process.  For example 

structures at Duisburg Nord Landschaftspark take precedence over landscape 

design.  Celotex site does not have any remaining structures on the site and 

capping the site creates a blank canvas for the design.  A public park created on 

a blank slate may cause public amnesia of its industrial past.  But does the public 

want or need to remember it? Celotex Corporation had a negative influence on 

the community.  Future use of the site is restricted by the past industrial activities 

and contamination on the site.  By focusing on the future and remembering the 

past, visitors can be educated through educational plaques in the park and 

information at recreational center to better understand the industrial 

contamination in general, and extent of the problem specific to the Celotex site.   

Many park designs are developed upon careful analysis of the needs of 

users and physical constraints of the site.  Donald Molnar in the Anatomy of a 

Park notes that until World War II parks were primarily used for passive activities, 

while recreation areas were used for active, sport-oriented activities (Molnar and 
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Rutledge 4).  The current creative project suggests three conceptual ideas for the 

park based on site characteristics and preferred activities by the community.  

Both passive and active programs for the site will be explored.  Site provisions 

vary depending on active or passive use.   

 

Concept One: Passive Use 

Passive use of the site can prolong the life of the cap and avoid any 

damage to it from site activities.  The site will incorporate multiple walking paths 

and be connected to the bicycle path along the northwestern border and along 

southwestern exit to future canal walk.   

The recreational building and the parking lot are located in the northern 

part. Excavation of two hotspots (SCB-SB03 and SCC-SB02) for parking lot will 

bring down the existing ground elevation to meet the ground level of surrounding 

neighborhood.  The depth for building footing can be achieved by excavation of 

additional soil.  Sewer and water pipes can be connected to existing City lines 

along South Whipple Street.   

The trees in the south of the property will act as a visual barrier to the City 

property.  Landforms with gently sloping diagonal walkways and vegetation along 

Sacramento Avenue eliminate the view of the Cook County Correctional Facility.  

Additional gravel fill and top soil can prevent damage to the cap.  And bright 

large-scale sculptures along the eastern border will detract attention from its 

surroundings, as well as provide visual interest.   
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Figure 9 Proposed Landforms and Drainage Patterns (Concept 1) 
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A large lawn will be established in the center of the site to accommodate 

large crowds during festivals and other events.  Recreational center in the 

northern portion of the site will attract users year-round.  Sewer lines can be 

connected to existing city lines along Whipple Street.  The playground equipment 

and water park is located in the same general area. 

The site plantings are mainly native prairie plants and grasses that can 

successfully thrive without irrigation.   Leguminous plants can provide much 

needed nitrogen to the soil and eliminate the need for fertilizing.  These plants 

will provide additional color and texture.   The Celotex site is located along the 

Lake Michigan Flyway and can provide a resting point for migratory birds 

(Schilling and Williamson).  Plants with fruits and seeds will become a food 

source for birds.  It may become a nature sanctuary, by attracting birds and their 

observers.  Being located within the city, this natural area then can bring K-12 

students to the site for field activities. 

 

Concept Two: Active Use 

The second concept incorporates active recreational areas in the park.  

This model is based on a typical neighborhood park that combines many sports 

activities.   

The recreational building will be located in the southern part of the site, 

where excavation of VOC contaminated soil (SCG-SB02) can provide adequate 

depth for building‟s footing.  Building should be designed with foundation that  
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Figure 10 Proposed Landforms and Drainage Patterns (Concept 2) 
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would not affect integrity of the cap.  Sewer and water pipes can be connected to 

existing City lines along South Albany Street.  Large ground level parking is 

located between 28th Street and 30th Street, in the western part of the park.  The 

excavation of SCA-SB01 hotspot can bring this area to the ground level. 

The central area of the site has two softball fields, two soccer fields, and a 

baseball field.  The western part of the site has a large parking for park users.  

The eastern part of the park features four tennis courts, three basketball courts, 

and a playground.  In the southern part are a water park, toddler playground, and 

a recreational center with swimming pool, indoor sport courts, offices for NGO‟s, 

and maintenance area.  Exercise stations and a resting area are located along 

the bicycle path.   

This type of a park has more impermeable surfaces, resulting in an 

additional layer for the cap.  The storm water runoff can be directed off-site via 

drainage pipes to the municipal storm sewer system.   

Straight pathways and longitudinal lines of trees block detract attention 

from the Cook County Correctional Facility.  A double row of trees along the 

eastern border separates the park visually from the Cook County Correctional 

Facility.  The recreational facility and trees block the view of government property 

along the southern border.   

 

Concept Three: Mixed Use 

The third concept combines both active and passive programs for the site.  

A balance of the two will guarantee the use of the park by all age groups.    
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Figure 11 Proposed Landforms and Drainage Patterns (Concept 3) 
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The recreational building will be located within northeastern part of the 

site, along Sacramento Avenue, where building infrastructure can be connected 

to existing City of Chicago infrastructure.  Small parking lot and tennis courts will 

be located just south of the center.  Depressed areas from excavated soils in the 

northern, eastern and southern areas within the site (SCB-SB03, SCC-SB02, 

SCG-SB02, SCF-SB06) will accommodate naturalized areas.  These depressed 

naturalized areas will act as evapotranspiration system, where storm water will 

evaporate or will be released into atmosphere by plants through the transpiration 

process.   

Active areas are mainly located along the western border and in the 

center, while passive areas will be situated along the eastern and northern 

portion of the site.  A baseball field and soccer field are located in the center, 

while softball fields are located in the western portion of the site.  The central 

location can also accommodate summer festivals and celebrations. Multiple 

winding paths make a more enjoyable experience for pedestrians and a safe 

place for children to ride bicycles.  The northern portion of the park holds picnic 

areas and a formal space for wedding ceremony.   

Land forms combined with tree plantings can successfully block 

unfavorable views along the southern and eastern borders.  Small parking lot is 

adjacent to recreational building.  Additional parking needs may be met with 

street parking along the perimeter of the park. It is assumed that most users of 

the park live in proximity to the park and can walk there. 
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Overall, the main portion of the site will be used for active recreation.  

Winding pathways connecting residential and commercial sites not only serve 

functional purposes, but also add aesthetic interest to the site.   Each part of the 

park has a purpose, whether to be used for active or passive recreation by 

people or as natural areas for wildlife. 

The unfavorable view of the Cook County Correctional Facility is 

addressed with architectural elements and land forms in Concept One, vertical 

lines of trees in Concept Two and tree plantings in Concept Three.  In all 

instances and all uses, integrity of the cap is paramount.   

 

Site Design 
 

The Master Plan incorporates both active and passive recreation in the 

park, considering the needs of both elderly and children.  Public concerns about 

past industrial use of the site and contaminants under the cap can be addressed 

via public meetings, information at the recreational center, and information 

boards along walkways in the park.   

The recreational building will be located in the northern part of the site with 

easy access to West 26th Street, via Whipple Avenue.  This location was chosen 

because 26th Street is a major street in the neighborhood.  The building 

infrastructure can be connected to existing City of Chicago infrastructure located 

along South Whipple Street.  Excavated soils at SCB-SB03 and SCC-SB02 

hotspots will bring down the elevation of the site for parking lot.  Tennis and 

basketball courts will be located in the northeastern corner.  Depressed areas 
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from excavated soils in the eastern and southern areas within the site (SCG-

SB02, SCF-SB06) will accommodate naturalized areas.  Instead of guiding storm 

water into combined City sewer system, water can be treated on site.  These 

depressed naturalized areas will act as evapotranspiration system, where storm 

water will evaporate or will be released into atmosphere by plants through the 

transpiration process.  Excess rain water can be potentially released into the 

canal, south of the site. 

Construction of a recreational center on the Celotex Superfund Site may 

be more expensive than building on a non-contaminated site because the need 

of precautionary measures, special foundation, and connection to existing 

infrastructure.  Possibility of cutting infrastructure costs for the building exists if 

the property from the northwest or south of the site is acquired and added to the 

park.  If the City of Chicago would donate additional six acres south of the site, 

then, existing building can be reused as a recreational center (Examiner.com).  

However, sampling and testing of the soil would be needed to ensure that 

contamination from Celotex property has not spilled into these areas as well. 

In order for finished elevation of the park to meet the ground level of the 

neighborhood, excess soil needs to be removed.  After the cap is installed, 

placing four to five feet of soil on the drainage layer of the cap will guarantee tree 

growth and survival.  Planting of trees need to be done with proper guides for a 

period longer than normal.  Majority of trees have roots in the upper two to three 

feet of soil, and with sufficient topsoil should not pierce the cap (Figure 13).   
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Figure 12 Proposed Landforms and Drainage Patterns 
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Land forms, combined with tree plantings address the unfavorable views of the 

Cook County Correctional Facility, while trees and shrubs screen the Chicago 

property along the southern border.  

 

Figure 13 Typical Tree Roots Development 

 

Source: Stromme, Lorrie. University of Minnesota: Department of Horticulture 
Science. 2006 
 

A playground is strategically placed in the central location along the path 

connecting residential communities in the northeast and southwest.  Along the 

eastern border, across the playground, is a small lawn for play.  Slightly to the 

north there are two softball fields. 

A soccer field and a baseball field are located in the center of the site.  

This open area can also accommodate a large number of visitors during festivals.    

A stage for concerts and festivals is located in the northern portion.  In addition to 
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screening out unfavorable views, mound along southern border can be used for 

sitting, watching festival activities, and/or games.   

The formal northern portion of the park can be used for outdoor wedding 

ceremonies.  The lawn area is large enough to accommodate a 3,600-square 

foot tent that can seat 350 people.  In addition, this area can be used by vendors 

at various festivals and shows.  The abandoned rail line will be converted into a 

bicycle trail.  A resting area, exercise stations, trail map, and information board 

will be located along the trail.  Restrooms for the park patrons are located in the 

recreational center, in the northern portion of the park.  Park maintenance 

equipment is also located there. Recreational building will include a swimming 

pool to be used year-round, indoor sports courts for tennis and basketball, fitness 

room, banquet hall, conference room, meeting rooms, and offices for NGO‟s.  A 

floating, rotating granite sphere fountain marks the entrance to the toddler 

playground, which is equipped with play systems, sling sets, sand box, and a 

water park.  It is assumed that most users can walk to the park; nonetheless, 

small parking is located in the northern portion, next to recreational building and 

street parking is possible along the park perimeter.   Tennis and basketball courts 

are also located in there.    

One large loop around soccer and baseball field can be used for walking, 

jogging, biking, or rollerblading.  Some pathways in the park will be ten feet wide 

for maintenance vehicles and large service vehicles needed for festivals and 

celebrations.  It will be comfortably used by bicyclists and pedestrians.  Signage 

about the history of the site and contamination, as well as native plantings, and 
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Lake Michigan Flyway will be located along walkways.  There will be ten 

entrances into the park: from 28th Street and 30th Street along the western 

boundary; 31st Street from the south; two entrances from the Sacramento 

Avenue along eastern border; three entrances from Whipple Street in the 

northeast; 27th Street from the north; and a bicycle path in the northwest corner. 

Native Illinois plants will conserve irrigation water and provide habitat for 

birds and insects.  Additionally, legumes can provide much needed nitrogen to 

the soil.  This will eliminate or decrease the need for fertilizers.  This site will 

provide natural stopping points for migratory birds following the Lake Michigan 

Flyway that passes through Chicago with the North-South migration routes.  

Water fountain will attract both birds and people. Grasses, groundcover, shrubs, 

and trees can minimize water and wind erosion.  No-mow zones will save on 

maintenance costs. 

Water is sparingly used on the site.  Water features are included only in 

the children‟s garden by the recreational center.  Spray equipment in the water 

park is motion-activated and on a timer.  A temporary irrigation system will be 

used during the establishment period of plantings.  Since rainwater cannot 

infiltrate the site because of the cap, it will be directed off-site with grated 

channels or subsurface drains along sidewalks.  Surface runoff from the site can 

be directed underground to the Sanitary and Ship Canal or newly installed storm-

water sewer system.   

Site furnishings such as benches, trash receptacles, playground 

equipment, and signage should contain recycled content as much as possible.  In 
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a playground, artificial rubber turf can minimize fall impact by absorbing the 

shock of falls.   Recreational center should be certified by the U.S. Green 

Building Council and meet LEED silver or higher rating (U.S. EPA Region V 12).  

Energy-efficient lighting in the park will help deter crime and reduce operation 

cost. 

To foster respect and care of the park and minimize vandalism, patrons 

have to view it as their own.  A neighborhood organization with volunteers can 

provide for upkeep of the property to offset rising maintenance costs.  The park 

site is located within the Little Village, which is primarily a Mexican neighborhood.  

Use of color is extremely important in Mexican culture and will be incorporated 

into the signage, site structures, and sculptural elements to bring familiarity with 

and to foster care for the park.    

The rising costs of urban land have influenced the redevelopment of 

brownfields and other underutilized sites.  Redeveloping the 2800 Sacramento 

Superfund Site, the „Celotex Site,‟ into a park can provide a much needed 

recreational area for the local community.  Because of existing lack of open 

space in the neighborhood, many people, particularly those with young children 

will be drawn to the park.  Sports activities are mainly clustered in the center, 

western and eastern parts of the property, while passive areas are located along 

southern boundaries and in the north.  Winding paths will make a more joyous 

experience for pedestrians and bicyclists.  Molnar and Rutledge state that 

everything must have a purpose (15).  The proposed design attempts to create a 
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program for the site, accommodating both active and passive activities, as well 

as people and wildlife.   

 
 

Plant selection and maintenance 

Suggested plants for the site were selected based on a cold hardiness 

Zone 5, drought tolerance, and root habit for trees.  Special attention was given 

to trees with showy flowers (i.e. Crataegus) or attractive foliage (i.e. Acer Sp.).   

In addition shrubs were selected based on four season interest and perennials 

were selected on long blooming periods. 

Most drought tolerant trees develop a tap root to access moisture and 

nutrients found deeper in the soil, enabling them to withstand extended periods 

of heat and drought.  If young roots cannot penetrate impermeable layer, they 

may grow sideways, along the path of least resistance.  One example of this are 

the trees growing at Fresh Kills Park, some possessing a tap root, that have not 

affected the cap over the landfill (Thompson 81).  However, this creative project 

does not recommend the use of trees with tap roots because of a limited number 

of studies.  Table 8 provides a list of trees suitable for the site.  All plants on the 

site should have adequate space for roots to grow.  To prevent damage to the 

cap by plant roots, perennials should have two to three feet of topsoil, while trees 

should have up to five feet.  Large trees need to be staked to help them resist 

severe winds during the establishment period.  Once the staked trees are well 

established, all the supporting materials need to be removed to prevent girdling.  

This should be done in a way that doesn‟t affect the cap.  It is also important to 
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note that trees may not reach their full height at maturity on this site because the 

growing conditions are not optimal.  

To avoid possible problems with excess moisture on the site, the park will 

have a drip-irrigation system only in high visibility areas around the recreational 

center building and around the perimeter of the park.  Temporary irrigation during 

the first two to three years will help with survival and establishment of the plants.  

Additionally, watering should be provided during extreme droughts thereafter.  

Areas for active recreation will have a lawn.  All other areas should have drought-

tolerant naturalized plantings to avoid costs associated with mowing and 

irrigation. 

 

 

 

 

 

 

 

 

 

 

 

 



70 

 

 

 

Figure 14 Trees 

 

Sources:  
 
BackyardGardener.com: Your Backyard Information Source. “Drought Tolerant 
Plants.”  23 July 2009. <http://www.backyardgardener.com/dry/> 
 
Duthie, Pam.  Continuous Color.  Ball Publishing 2004. 
 
Dirr, Michael A.  Manual of Woody Landscape Plants: Their Identification, 
Ornamental Characteristics, Culture, Propagation and Uses.  Stipes Publishing 
LLC. 1975, Revised 1998. 
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Figure 15 Shrubs 

 

Sources:  
 
BackyardGardener.com: Your Backyard Information Source. “Drought Tolerant 
Plants.”  23 July 2009. <http://www.backyardgardener.com/dry/> 
 
Duthie, Pam.  Continuous Color.  Ball Publishing 2004. 
 
Dirr, Michael A.  Manual of Woody Landscape Plants: Their Identification, 
Ornamental Characteristics, Culture, Propagation and Uses.  Stipes Publishing 
LLC. 1975, Revised 1998. 
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Figure 16 Perennials and Groundcovers 

 

Sources:  

BackyardGardener.com: Your Backyard Information Source. “Drought Tolerant 
Plants.”  23 July 2009. <http://www.backyardgardener.com/dry/> 
 
Duthie, Pam.  Continuous Bloom.  Ball Publishing 2000. 
 
Dirr, Michael A.  Manual of Woody Landscape Plants: Their Identification, 
Ornamental Characteristics, Culture, Propagation and Uses.  Stipes Publishing 
LLC. 1975, Revised 1998. 
 

  



 
 
 
 
PART FIVE: CONCLUSION 
 
 
 

The Celotex Superfund Site, just like many other brownfield sites, is located 

on a former industrial site within a low-income neighborhood.  If left undeveloped 

this site may attract trespassers, illegal activities, vandalism, and other illicit 

activities.  Construction of the park will create a site for community interactions, 

help forge a neighborhood identity, and be a positive economic influence on 

home property values.  These changes can create a chain reaction as further 

land improvements may occur in the neighborhood.  Moreover, a presence of the 

park can mitigate a negative influence imposed by nearby Cook County 

Correctional Facility and dilapidated industrial building in the locality.  This project 

illustrates how brownfield site can be rehabilitated for open space and 

recreational purposes that help to elevate the quality of life in low income 

neighborhood. 

The site is located only five miles southwest of downtown.  Redeveloping this 

site into a park and improving living conditions in South Lawndale neighborhood 

can attract more people from the suburbs.  Rising fuel costs and longer 

commutes makes city living more appealing to commuters who want to live 

closer to work.  People choose to live in Chicago because of proximity to work, 

amenities, recreation and more job opportunities (Dougherty).  Just as 
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industrialization of American cities was responsible for people moving to the 

suburbs, deindustrialization has made the cities attractive again.  Today‟s young 

adults express different values, habits, and living preferences than their parents, 

and usually do not want to drive from the suburbs on a weekend evening.  

Chicago, just like many other cities is rearranging itself as can be seen from 

transformations in the University Village and Logan Square neighborhoods.  Both 

city government and its residents strive to improve their neighborhoods.   

Developing Celotex site for industrial use will limit the desirability of living next 

to the site because many factories are associated with pollution.  By creating a 

park, the area becomes more appealing for residential community.  This in turn 

can encourage the redevelopment of nearby vacant lots, underutilized sites, and 

abandoned industrial properties.  Unused, non-contaminated industrial sites can 

be converted to residential, commercial, industrial and/or institutional use around 

the park. Developing this site for industrial use would be challenging, since South 

Lawndale neighborhood has other available sites which are not contaminated, 

and therefore less costly to redevelop.  However, a park is most suited within a 

residential community, instead of industrial area along the Sanitary and Ship 

Canal.  There are certain liabilities that a firm would have to face if they decide to 

develop this site.  Threats and liabilities of redeveloping a brownfield site have 

been discussed in Section III.  Using this site for recreational purposes may not 

have as great economic impact as industrial or commercial use, but it will add 

significant social benefit to the community.  
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Successful communities have residential, commercial, as well as cultural 

establishments, linear corridors, and public spaces for recreation (Harnik and 

Welle).  In unsuccessful communities one or more of the key elements is 

missing.  Creating a park in the Little Village will have many benefits; however, 

they are not easily quantified.  Most people are willing to spend more for 

properties nearby parks, as well as schools, libraries, police stations, and transit 

stops.  Adding these amenities, while reducing issues with noise, lights, parking, 

and maintenance, will make this neighborhood more desirable to live in.  A park 

has a positive effect on property value, tourism, direct use, health, community 

cohesion, clean water, and clean air.  Having a park in the neighborhood raises 

property values, and therefore property taxes.  Parks are great venues for 

festivals, arts and craft shows, or sports events.  Parks attract tourists and people 

from outside of neighborhood who support local businesses.  Parks and 

recreational centers increase physical activity, promote well-being, and in long-

term can increase fitness level and reduce health care costs.  Additionally, a park 

fosters community cohesion.  As neighbors get to know each other, antisocial 

behavior can decrease, saving the city (and therefore the taxpayers) money 

associated with police and fire protection, prisons, counseling, and rehabilitation.  

Parks also have environmental benefits, by absorbing rainwater and reducing 

costs associated with treating storm water.  Park trees absorb air pollution, 

producing better quality air. This site can also act as a case study for future 

brownfield redevelopments. 
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Research into remediation technologies provides insight into what is 

necessary for remediation to be successful on this site.  Literature on brownfields 

shows that not every site is suitable or feasible for development as a park.  The 

program focuses on designing a safe park for the Little Village residents.  Being a 

Superfund site poses many barriers to choosing remediation technology and 

designing a site.  Development of a park here will be more expensive than at an 

uncontaminated location. A cap dictates what can or cannot be done with the 

site.  The safety of park users takes precedence over any preference for given 

remediation technology or desired character of the park.  Existing chemical and 

physical conditions of the site are not optimal for phytoremediation or 

bioremediation.  If these technologies were applicable to the site, then the 

process of bioremediation could act as an educational tool about sustainable 

redevelopment of brownfields.  The design of the park would be completely 

different if another remediation technology were better suited for the Celotex 

Superfund Site. The proposed plan of removing some contaminated soil and 

capping the site adequately addresses the potential harm to human and 

environmental health if left as it is. 

Remediation options were evaluated on a case-by-case basis.  

Bioremediation techniques can be viable remediation alternatives in urban 

settings providing a usable recreational space. However, human health and 

safety are of a primary concern when evaluating alternative solutions.  Chemical 

and physical properties of the soil would make bioremediation difficult, if not 

impossible.  Solution was chosen based on effectiveness, implementability, and 
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cost.  Based on reviewed literature and knowledge gained from Remediation 

Technologies Class, it was concluded that the containment of contaminants 

remains the best option among investigated bioremediation technologies for the 

Celotex Superfund Site. 

The proposed plan for the site took into account both active and passive 

uses.  The plan assessed possible activities for young children, teenagers, and 

seniors.  Additionally, year-round activities were considered for the site, ranging 

from winter sledding to summer festivals.  Passive and active activities were also 

incorporated into park design.  However, the public input on site‟s programs 

could have enhanced this design even further. 

The selection and success of remediation technology depends on many 

parameters, but the solution should be based on human safety, environmental 

considerations, and cost.  Based on technologies discussed in this creative 

project, the best solution for the Celotex Superfund Site was determined to be 

containment of pollutants and removal of soil exceeding acceptable benzene 

levels.  Design of the site addressed main concerns raised by the community 

(flooding, property value, health, and future use of the site) by creating a public 

park.  Additional measures should be taken to improve public safety by installing 

night lighting and possible cameras to deter crime in the park.  The watchtowers 

of Cook county jail can appear to add feeling of security.  Additionally, with more 

people using park, chance of crime occurrence decreases.  Park usage, 
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community involvement, and regular maintenance should also discourage illegal 

dumping.  Social interaction and care of the park will build a stronger community. 
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Figure 17 Concept One: Passive Use 
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Figure 18 Concept Two: Active Use  
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Figure 19 Concept Three: Mixed Use  
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Figure 20 Master Plan 
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Figure 21 Recreational Center  
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Figure 22 Celebration Garden 
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ABBREVIATIONS  
 
 
 
CERLA  Comprehensive Environmental Response and Liability Act 

EE/CA    Engineering Evaluation and Cost Analysis 

EPA Region 5 Environmental Protection Agency Region 5 serves Illinois, 

Indiana, Michigan, Minnesota, Ohio and Wisconsin 

ESA   Environmental Site Assessment 

LEED   Leadership in Energy and Environmental Design 

RASAP  Residential Area Sampling and Analysis Program 

SACM   Superfund Accelerated Cleanup Model 

USEPA   U.S. Environmental Protection Agency 
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KEY WORDS 
 
Aerobes are the microorganisms that use oxygen to break down the molecule in 
order to obtain energy.  They oxidize harmful contaminants into less harmful or 
benign molecules.  They are found in oxygen-rich environments. 
 
Anaerobes are bacteria which do not require oxygen to survive.  Certain types of 
anaerobic bacteria may even die in the presence of oxygen.  They metabolize 
compounds in the absence of oxygen, often producing methane gas and carbon 
dioxide.  
 
Biodegradation is a process through which substances are broken down by 
living organisms 
 
Bioremediation is a process using plants, microorganisms, fungi or their 
enzymes to clean up harmful chemicals in the environment. 
 
Bioventing is a process that introduces air to contaminated soils through 
injection or extraction wells. 
 
Brownfields are abandoned or underutilized properties (especially industrial and 
commercial facilities) where redevelopment or expansion may be complicated by 
possible environmental contamination (real or perceived). 
 
Colloids are microscopically small particles measuring less than 1µm across. 
 
Degradation is the process that can occur underground within the root zone of 
the plant (rhizosphere) or in the plant tissue above-ground.  
 
Ex-situ means above-ground, or where contaminated soil is excavated from its 
original location and treated. 
 
Heavy metals are the elements that occur in the middle of the Periodic Table of 
the Elements.  They often include lead, mercury, copper, iron, manganese, etc. 
 
Hydrophilic substances are attracted to and dissolve well in water. Hydrophilic 
molecules are polar, so one end has positive charge, while other has negative 
charge. 
 
Hydrophobic substances are repelled by water.  Hydrophobic molecules are 
non-polar. 
 
In-situ means in its original place on the site 
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Mycoremediation is a form of bioremediation where fungal species (for example 
mushrooms) can remove pollutants from the soil. The term was defined by Paul 
Stamets and refers to the fungal mycelia that can biodegrade toxic compounds. 
 
Oxidation Reduction Potential is the ability of a chemical element to lose or 
attract electrons. 
 
Phytodegradation (also known as phytotransformation) is the breakdown of 
contaminants through the metabolism process within the plant, or the breakdown 
of contaminants external to the plant by the enzymes secreted by the plants. 
 
Phytoextraction is the use of plants to remove heavy metals from soil. 
 
Phytoremediation a set of technologies that use different plants as a 
containment, destruction, or an extraction technique. Field trials indicate a cost 
savings compared to conventional treatments. 
 
Phytostabilization defined as: (1) immobilization of a contaminant in soil 
through absorption and accumulation in root zone of plants; and (2) the use of 
plants and plant roots to prevent contaminant migration via wind and water 
erosion, leaching, and soil dispersion. 
 
Phytovolatilization is the uptake and transpiration of a contaminant by a plant, 
with release of the contaminant or a modified form of the contaminant to the 
atmosphere from the plant through contaminant uptake, plant metabolism, and 
plant transpiration. 
 
Pollutant is a contaminant in the environment that can cause discomfort or 
disease in an organism due to presence of toxic chemicals 
 
Polycyclic Aromatic Hydrocarbons (PAHs) are organic compounds that 
contain two or more fused benzene rings. 
 
Rhizodegradation is the breakdown of an organic contaminant in soil through 
microbial activity that is found within root zone of plants. 
 
Rhizofiltration is the adsorption or precipitation onto plant roots, or absorption 
into the roots of contaminants that are in water surrounding the root zone.  The 
contaminants are removed permanently when the plant is removed. 
 
Rhizosphere is the root zone of the plant 
 
Superfund is an alternative name for CERCLA, Comprehensive Environmental 
Response, Compensation and Liability Act of 1980, a program signed by 
President Jimmy Carter on December 11, 1980.  This government program 



97 

 

 

 

addresses the nation‟s uncontrolled hazardous waste sites that pose a threat to 
human and environmental health.  
 
Volatilization is a process where a plant releases chemicals in a gaseous form. 
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