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Abstract 

 

An Evaluation of Potential Benefits from the Redevelopment of 

Landfills into Parks in Houston, Texas 

 

 

 

 

Michael Lawrence Taylor, M.S.C.R.P. 

The University of Texas at Austin, 2006 

 

Supervisor:  Barbara M. Parmenter 

 

This report examines the potential benefits from the redevelopment of landfills 

into parks in Houston, Texas.  Many Park and Recreation (P&R) Departments are unable 

to acquire and develop parkland at a rate on par with new residential construction.  Parks 

provide economic, environmental, public health and aesthetic benefits.  Despite these 

benefits, P&R Departments are often the target of budget cuts when city governments 

grapple with funding shortfalls.  P&R Departments must pursue low value lands to meet 

parkland needs.   

Closed Municipal Solid Waste (MSW) landfills are a source of low value land in, 

and surrounding urban areas.  New regulatory framework in the form of the U.S. EPA’s 

Municipal Solid Waste Landfill Criteria ensures closed landfills may be safely and cost 

effectively redeveloped for recreational use with limited liability concerns for the P&R 
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Department.  This regulatory framework is discussed and Best Management Practices 

(BMPs) are outlined.  These BMPs focus on accommodating the dynamic nature of 

landfills to minimize park development and Operation and Maintenance (O&M) costs.   

The substantial parkland deficit in the City of Houston is quantified.  The findings 

of the needs assessment in the City’s Parks Master Plan are presented.  A multi-tiered 

Geographic Information Systems (GIS) based analysis is utilized to evaluate the potential 

benefits from the redevelopment of existing landfills in the City into parks.  The GIS 

analysis identified 8 landfills that, if redeveloped, will increase the distributional equity 

of City parkland holdings.  Of these 8, the 4 landfills with the lowest expected total 

development costs and the highest expected savings over traditional greenfield 

development were identified.  It is recommended the City adopt a thorough site 

characterization and planning process and pursue landfill redevelopment as a cost 

effective and beneficial way to increase parkland holdings.   
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Chapter 1: Meeting Parkland Needs through the Redevelopment of Low 
Value Land 

1.1 INTRODUCTION 

Park Departments in cities across the county are increasingly looking to 

brownfields for sources of new parkland.  Insufficient funding and the typical and largely 

reactive bond financing structure utilized for parkland acquisition puts cities on an 

unequal footing with residential developers.  Where entire neighborhoods are erected 

when land acquisition funds are unavailable or prior generations of the Park Department 

were unable to purchase new parkland in quantities sufficient to match the rate of 

development, city Park Departments must pursue costly infill projects to promote a more 

equitable distribution of parkland.  Even if sufficient funding for infill projects can be 

secured, their high cost is often difficult to justify when there are also substantial needs at 

the city’s rapidly growing periphery where land prices are significantly less.   

The total unmet need for park and publicly accessible open space for recreational 

use is already great and expected to continue to grow.  In Texas, a state whose population 

is expected to double in the next 50 years, a 2001 survey of 141 Park Departments across 

the state conducted by The Trust for Public Land (TPL) revealed local governments 

would need to acquire 45,737 acres valued at more than $687 million just to meet 

existing needs for park and publicly accessible open space for recreational use.  Nowhere 

is this need more apparent than in Houston – a city whose Parks Department estimates 

that meeting the current deficit of 6,773 acres of parkland would cost the city an 

estimated $112 million (TPL, 2001).  With considerable needs such as this and a 

concurrent shortage in funding, park departments are increasingly looking to 
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nontraditional sources of land including low value floodplains, riverfront industrial sites, 

and closed or abandoned municipal solid waste (MSW) landfills. 

 

1.2 GOALS AND DOCUMENT STRUCTURE 

The goal of this report is to determine if closed MSW landfills can be safely and 

cost effectively redeveloped into publicly accessible parks to advance the goals and 

objectives expressed in the Park and Recreation Department’s Master Plan – the 

visioning document for the community.  The City of Houston, with its significant 

parkland shortage, abundance of closed and soon to be closed MSW landfills and recently 

completed Parks Master Plan, is used for a detailed case study.  

Chapter 1 explores the social, environmental and economic benefits of publicly 

accessible parks and open space.  Next, inadequate funding and funding mechanisms are 

presented as the primary causes of parkland shortages in urban areas.  It is proposed that 

these shortfalls be addressed through the redevelopment of lower value lands such as 

landfills for recreational use.  Deficits in the existing brownfields literature are 

highlighted in the final section of this chapter.  Chapter 2 presents the MSW landfill 

standards and regulations applicable to landfill-to-park redevelopments with an emphasis 

on minimizing on-site development costs through comprehensive planning informed by a 

thorough site evaluation.  Chapter 3 opens with a discussion of the substantial unmet 

needs for parks in Houston and the overwhelming challenge of meeting these needs.  This 

is followed by a three tiered analysis that evaluates the potential for successful landfill-to-

park redevelopments in Houston.  Finally, Chapter 4 includes a Houston specific 

discussion on the need to redevelop closed landfills to meet the overwhelming park 

shortage and recommendations for the acquisition of landfills. 
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1.3 BENEFITS OF PARKS AND OPEN SPACE 

As a prelude to a discussion on the redevelopment of closed MSW landfills for 

recreational use, it is first important to establish the benefits of publicly accessible parks 

and open space.  Redeveloping closed MSW landfills may seem like a complicated 

alternative to traditional greenfield acquisition, but cities across the country are forced to 

pursue lower value lands such as brownfields to meet the recreational needs of their 

residents.  While the benefits to the city’s population of cleaning up and returning these 

sites to a beneficial use transcends the simple addition of recreational space to a city’s 

inventory, the potential to add needed parkland is an important initial consideration in the 

decision to redevelop closed MSW landfills for recreational use. 

As our nation’s metro areas continue to grow both in terms of population and total 

land area, it is becoming increasingly critical that land be reserved for the development of 

publicly accessible parks and open space.  Such space provides environmental and 

aesthetic benefits, recreational opportunities for an increasingly inactive population, and 

can also increase land values and provide an important quality of life amenity for 

economic development. 

Parks and open space provide environmental benefits, especially valuable in 

urbanized areas, such as: improvements to air and water quality, groundwater recharge, 

wildlife habitat, and reductions in the urban heat island effect.  Air quality may be 

improved through the cleaning and filtering effects of vegetation.  Layers of vegetation 

and soil provide mediums for water filtration.  Percolation through various soil mediums 

is a highly effective means of water cleaning and filtration.  The vast quantities of 

impervious cover in urbanized areas prevents groundwater recharge and modern 

stormwater engineering’s focus on moving water off of and away from impervious cover 

as quickly as possible creates high velocity flows of water that are sent careening down 
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channelized streams with little opportunity to soak into the soil.  Pervious surfaces in 

parks and open spaces provide the rare opportunity for groundwater recharge within 

urbanized areas.  With careful planning and engineering the stormwater that is collected, 

channelized and conveyed away from impervious cover at high velocities may be 

directed toward parks and open spaces where the water may be slowed and stored in 

detention or retention basins to allow seepage into the soil where it can be filtered and 

migrate downward into the groundwater.  While the groundwater beneath an urbanized 

area may not be utilized for drinking water, maintaining an adequate amount of moisture 

in all levels of the soil is important for vegetation and even maintaining the integrity of 

foundations and below ground utility conduits.  Parks and open space within urbanized 

areas also provide a vital and permanent habitat for wildlife.  Kelly and Becker stress the 

importance of linking parks and creating corridors to allow the migration of plants and 

animals between habitat areas, both urban and rural (2000).  Finally, not only do parks 

provide on-site shade, their vegetated surfaces may reduce the overall urban heat island 

effect.  A study by Yu and Hien found average temperatures in the built environment 

immediately surrounding two large urban parks in Singapore were up to 1.3 °C lower 

than in other urban zones (2006).   

The aesthetic benefits of well-maintained parks and open space are difficult to 

deny.  Whether it is a lingering primordial need to find safety and security in the 

protection of trees and grasses, the intrinsic health benefits of being in a natural setting, 

or just an appreciation for the beauty of nature, most humans have a desire to be in or at 

least near a natural environment.  People spend enormous amounts of time and energy 

incorporating nature into their environment by surrounding their homes or living space 

with manicured lawns, trees, shrubs, and ornamentals.  Parks, especially those in an urban 

or even suburban setting, provide an escape that visitors describe as tranquil, meditative, 
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or inspiring.  Whatever the reason, humans find natural elements aesthetically appealing 

and cultivating such environments a beneficial use of limited resources.  

According to Kelly and Becker, the main purpose of parks is to serve the active 

and passive recreational needs of the community (2000).  Serving these needs is more 

critical now than ever as the increasingly inactive lifestyles supported by our society 

contribute to rising health problems.   According to the Surgeon General’s Report on 

Physical Activity and Health, more than 60% of American adults do not engage in 

regular physical activity and 25% of adults are not active at all.  This pattern is not, 

however, limited to adults.  More than half of all American youth ages 12 to 21 do not 

engage in vigorous activity on a regular basis.  The virtues of regular physical activity are 

well documented.  Even moderate amounts of regular physical activity reduces the risk of 

premature death in general and more specifically, has been linked to reductions in risk of 

coronary heart disease, hypertension, colon cancer, and diabetes mellitus.  Physical 

activity is also an important component in the health of muscles, bones, and joints and is 

even credited with improving mental health.  A community can promote and facilitate 

regular physical activity among its residents by providing safe and convenient 

opportunities for recreational activity and develop programs to specifically address the 

needs of its population (U.S. Department of Health and Human Services, 1996).   

According to Bedimo-Rung, Mowen & Cohen, parks offer opportunities to satisfy 

current physical activity requirements that promote beneficial physical and psychological 

health (2005). Giles-Corti, Broomhall, Knuiman, Collins, Douglas, Ng, Lange & 

Donovan found in a study of 1,803 adults in Perth, Western Australia that those who used 

public open space were nearly three times more likely than those who did not to achieve 

recommended levels of activity.  Furthermore, higher levels of physical activity were tied 

to the availability of large, attractive public open spaces within easy access (2005).  By 
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providing easily accessible and attractive parks, the community as a whole may derive 

benefits from a healthier population and decreased health costs  

Beyond the savings from decreased medical expenses, parks and open space may 

provide other important economic benefits to a community by providing a sales tool for 

economic development.  A shift in the American economy from manufacturing to service 

based industries and the availability of powerful telecommunications tools and advanced 

transportation networks make physical proximity from the standpoint of business and its 

workers far less critical than in the past.  Few businesses are tied to a specific community 

or geographic area by the exclusive availability of intellectual or physical resources.  

Consequently, when a large corporation is considering relocating or expanding, a 

community’s amenities may weigh heavily on their locational decision (Kelly & Becker, 

2000).  According to the authors, “good schools, affordable housing, a variety of 

recreational opportunities, and a healthy environment are all important community 

factors to a responsible employer locating a new plant.”   

Similarly, the same industry changes and advances in telecommunication 

technology and transportation networks make it possible for workers to live in a different 

community than where their employer is located.  Today people place higher value on 

proximity to amenities such as quality schools, parks, healthcare, and even shopping than 

proximity to their employer when choosing where to live.  According to the National 

Association of Home Builders and the National Association of Realtors, trails, parks, and 

playgrounds were among the 5 most important community amenities considered by 

recent homebuyers when selecting their home (Pack & Schanuel, 2005).  Predictably, in a 

review of studies on recreational facilities and economic development, Pack & Schanuel 

also found proximity to parks and greenways to have a significant impact on the 

desirability of a community from the perspective of business and workers (2005). 
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The second economic benefit to a community of publicly accessible parks and 

open space is their ability to significantly increase adjacent land values.  A study of land 

values in Boulder, Colorado found that a greenbelt was associated with an increase of 

$5.4 million in property values in the surrounding neighborhood.  This increase was 

directly correlated to proximity to the greenbelt such that land values decreased $4.20 for 

every foot of distance from the greenbelt to a maximum of 3,200 feet (Pack & Schanuel, 

2005).  According to Crompton, in some instances the annual increase in tax revenue 

attributable to the higher values of properties near parks is sufficient to repay the annual 

debt charges on the bonds used to acquire and develop the park (2001).  Parks and open 

spaces provide recreational opportunities and a visual amenity that people desire and are 

willing to pay for.  There is certainly a high value placed when the land is publicly owned 

because the property is unlikely to ever face development pressure.1   

Finally, a community may derive economic benefit from publicly accessible parks 

and open spaces based on their potential for generating revenue.  A state of the art multi-

field sports complex with facilities for lease to private and public sport leagues should 

generate economic impacts sufficient to warrant development costs.  Pack and Schanuel 

estimate the economic impact of such a facility drawing business from out-of-town 

visitors to be in the millions annually (2005).  In a 1999 study, Crompton measured the 

economic impact of sports tournaments and special events organized or facilitated by the 

Park and Recreation Departments in 7 cities during a one year period.  Out of the 30 

events held, Crompton found total expenditures by out-of-town visitors were in excess of 

$100,000 at 44% (7 out of 16) of the special events and 79% (11 out of 14) of the sports 

tournaments (1999).  Because these events are drawing money from outside of the 

community, their contributions to the community’s economic base are substantial. 

                                                 
1 A community may promote this confidence among neighboring property owners by placing a restrictive 
covenant on the deed to the land that will protect in from development in perpetuity. 
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1.4 DEFICITS IN PARKLAND ACQUISITION FINANCING 

Funding land acquisition for the development of new publicly accessible parks 

and open space at a rate on par with new residential development has proven challenging 

for local governments across the country.  Park and Recreation Departments are often 

convenient targets for funding cuts when city governments are unable to raise enough 

revenue to meet their various funding responsibilities because park maintenance can be 

easily deferred and the development of new, or redevelopment of existing facilities put on 

hold (National Park & Recreation Association, 2002).  Unfortunately, city governments 

have seen an explosive growth in responsibilities as the federal and state governments 

decentralize and shift responsibilities to lower levels of government and have now spent 

several decades searching for additional sources of revenue and deferring funding for 

many “nonessential” programs (Campenni and Khan, 2003).  Consequently, there has 

been little expansion in the park holdings of many cities even while growth patterns have 

become increasingly land consumptive.  Cities that have managed to increase parkland 

holdings have often done so with developer exactions and impact fees.  According to 

Wilson, Texas state law does not allow the use of impact fees for the acquisition of 

parkland and while exactions for parkland dedication are allowed, they are seldom used 

to the extent possible (2003).  

An over-reliance on bond financing for the acquisition of parkland creates 

irregularities in the distribution of parkland and the reactive nature of bond financing 

often precludes lower cost acquisitions of land in advance of development.  Bond 

measures are typically only brought before voters every few years.  There are often 

several years between bond measures when funds are not available for parkland 

acquisition2.  It is during this time that entire neighborhoods may be developed without 

                                                 
2 This is generally what initiates the planning for the next bond proposal. 
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the benefit of publicly owned parkland and open space.  Whatever undeveloped parcels 

remain in this area may be of inadequate size or prohibitively expensive when funds for 

open space acquisition are available years or decades later.   

 

1.5 REDEVELOPING LOW VALUE LANDS 

There has been a substantial interest in brownfield redevelopment in the past 

several years as vacant and decaying urban areas across the county are revived to meet 

the needs of a growing population abandoning the suburban lifestyle in favor of higher 

density living closer to the urban core.  Increasing land values have made even long 

vacant sites with known or suspected environmental contamination profitable for clean-

up and redevelopment.  Unfortunately, the majority of the literature on brownfield 

redevelopment, which has also surged in recent years, focuses on the public or private 

redevelopment of brownfields to meet economic development goals primarily through the 

construction of new commercial, residential, industrial, or mixed uses.   

One aspect of the brownfield literature that is particularly relevant to the 

redevelopment of landfills into parks is the purported benefits of redeveloping 

brownfields when compared to developing greenfields.  According to Reddy, Adams & 

Richardson, the benefits of brownfield redevelopment are connected to the benefits of 

avoiding further greenfield development.  Specifically, by replacing greenfield 

development on the periphery, brownfield redevelopment may ease the effects of 

suburban sprawl including: increased traffic congestion, wildlife habitat loss, the 

abandonment of the urban core and inner ring suburbs (1999), increased cost to taxpayers 

of extending infrastructure such as roads, utilities and schools and increased development 

pressure on agricultural land just outside the city.  When the end use is to be a park, 

brownfield redevelopment may rejuvenate the local economy by encouraging investment 
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in nearby property, enhance tourism and provide overall ecological improvements 

(Lerner & Poole, 1999).  De Sousa adds decreasing risks to public health and safety, 

restoring former landscapes, and counteracting negative social stigmas associated with 

such sites to the myriad of benefits afforded by brownfield redevelopment (2004). 

De Sousa asserts few cities have taken full advantage of the social, environmental, 

and economic benefits that can be gained by redeveloping brownfields into publicly 

accessible parkland and open space (2003).  The business model for redeveloping 

brownfields for recreational use must certainly be different when the payoff is calculated 

not just in terms of financial gains but also improvements to the health of residents, the 

environmental and aesthetic qualities of an area, increases in the value of adjacent 

privately owned land parcels, and an enhancement of the perceived attractiveness of the 

community to new commercial and residential development.  In interviews conducted 

with private sector brownfield redevelopment stakeholders in the greater Toronto area, 

De Sousa found the consideration of social and environmental factors in comparison to 

economic factors to be only somewhat important or not important to 13 out of 18 

respondents (2000).  Brownfield redevelopment literature based on this mindset does not 

provide an effective analysis of the benefits of the redevelopment of brownfields into 

publicly owned and accessible parks and open space.   

Additionally, the cleanup and remediation process for a brownfield destined for 

recreational use differs from commercial or industrial uses.   For example, on a site large 

enough for intense recreational use, contaminated soil cannot be sealed beneath a layer of 

concrete or asphalt nor removed entirely from the site.  The logistics and cost of 

removing soil from hundreds of acres would likely prove unfeasible.  Fortunately, as 

more communities invest in massive brownfield redevelopments aimed at reclaiming 

polluted lake and river fronts, the literature cognizant of these concerns can be expected 

 10



to grow.  However, these redevelopments seldom must deal with issues inherent to the 

redevelopment of closed MSW landfills.  One such issue is the extensive and differential 

ground settlement caused by the decades long compaction and deterioration of the waste 

buried beneath the surface of the ground.  Others include: ongoing landfill gas and 

leachate3 productions, protecting the integrity of the engineered final cover that keeps the 

waste buried beneath the surface and protects users from coming into contact with 

potentially harmful waste or landfill byproducts, and accommodating on-site monitoring 

and maintenance activities for a period of 30 years as dictated by state and federal 

requirements.  The best source of technical information comes from publications 

produced by the U.S. Environmental Protection Agency (U.S. EPA) – the most 

cumulative on this subject being the 2001 publication “Reusing Superfund Sites: 

Recreational Use of Land Above Hazardous Waste Containment Areas.”  This 

publication provides extensive technical information that addresses the issues inherent 

with the redevelopment of MSW landfills for recreational use – ground settlement, 

landfill gas and leachate production, protection of the final cover against intrusion, and 

requirements for post closure care and monitoring.  It unfortunately does not provide 

answers to questions that are certain to arise in a community’s discussion on the 

redevelopment of closed MSW landfills for recreational use:  

1. Why is the redevelopment of closed MSW landfills preferable to 

Greenfield acquisition and development?  

2. What are the benefits to the community in terms of cost and increased 

equity in the distribution of parkland?  

                                                 
3 Leachate is the liquid byproduct produced when biological and chemical constituents leach into water 
moving through the buried waste (U.S. EPA, 2001).  Productions must be periodically checked and excess 
leachate removed to prevent the saturation and subsequent failure of the bottom or side liner.  
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3. How can redeveloping closed landfills for recreational use fit into our Park 

and Recreation Department’s master plan? 

 

1.6 THE HISTORY OF LANDFILL-TO-PARK REDEVELOPMENTS 

 Throughout the history of our cities, it has been relatively common for closed 

landfills to be revived decades later as parks or other publicly accessible open space.  In 

the past, park departments both knowingly built parks on top of closed landfills and were 

deeded properties where parks were built and the existence of buried waste on site was 

not disclosed.  Our well warranted concern for public health, an increasing volume of 

hazardous household waste and the need for high profile clean-ups at parks built on top 

of improperly capped landfills4 have made this practice significantly less common over 

the past several decades.  However, the passage of the EPA’s Municipal Solid Waste 

Landfill (MSWLF) Criteria in 1991 has revived interest in the redevelopment of landfills 

into publicly accessible parks and open space.  The EPA developed criteria for the 

closure and post-closure care of municipal solid waste landfills which ensure the landfill 

owner/operator assumes the legal and financial responsibility to close them in a manner 

that makes them especially safe and well suited for redevelopment for recreational use 

(U.S. EPA, 2001).  From 1992, the first full year the MSWLF criteria were in effect to 

2002, the last year for which data is available, more than 3,600 landfills across the United 

States have closed5.  If these landfills can be successfully redeveloped, they represent 
                                                 
4 Mabel Davis District Park in Austin, TX is an example of a park built on top of an improperly closed 
landfill that later required expensive remediation to address public health and safety concerns.  The park 
was built in the late 1970s on top of a landfill that operated until 1955.  Mabel Davis Park was closed in 
May 2000 following the discovery of elevated levels of lead and pesticide in the soil.  After more than 5 
years of environmental remediation that included the installation of a TCEQ approved final cover, the 
redesigned and vastly improved 50 acre park was rededicated and opened to the public in December, 2005 
(City of Austin Solid Waste Services Department, 2005). 
 
5 The provision that these cost-increasing closure and post-closure care requirements be mandatory only for 
landfills accepting waste after October 9, 1991 (U.S. EPA, 1993a) prompted a rash of landfill closures prior 
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hundreds of thousands of acres of land in or near heavily populated areas that could 

become publicly accessible parkland or open space.  The larger, regional landfills that 

remain in operation present an opportunity for future, even less expensive landfill 

redevelopments. 

Examples of successful landfill-to-park redevelopments may be found in U.S. 

EPA and Waste Management Industry publications.  The former Dyer Boulevard Landfill 

in Palm Beach County Florida, which received waste until 1990, was revived as the 506 

acre Dyer Regional Park in 1997 and features baseball, softball, and soccer fields, 

volleyball and basketball courts, a 3.2 mile competition mountain bike trail, a 3.4 mile 

equestrian trail, a model airplane runway, a 4.12 mile bike and jogging path and a 

children’s playground.  The site’s perimeter is forested with 12,000 indigenous trees and 

10,000 grasses and provides a habitat for birds and other wildlife (Magnuson, 1999; Palm 

Beach County Parks and Recreation Department, 2006).  A 461 acre landfill in Mountain 

View, California is now part of the 750 acre Shoreline Regional Park and features a 

10,000 sq. ft. open air amphitheater, a 50 acre saltwater sailing lake and boathouse, an 

18-hole golf course, 4 freshwater ponds,6 two tidal estuaries, wildlife habitat benefiting 

several endangered species, a clubhouse and fine dining restaurant, museum, and of 

course the requisite biking and jogging trails.  Parts of the remaining site are leased to 

Silicone Graphics Inc. for their corporate headquarters (Magnuson, 1999).   

A partial list of landfill-to-park redevelopments near major US urban areas 

(included in Appendix A) completed by the author of this report during an internship with 

TPL included more than 65 completed projects ranging in size from the 5.8 acre Martin 
                                                                                                                                                 
to that deadline.  In the two years from 1989, when the EPA published its Agenda for Action that outlined 
goals and recommendations for landfill management (U.S. EPA, 2002b) to 1991 (U.S. EPA, 2005b) when 
the new regulations first took effect, more than 1,500 landfills closed.  These landfills remain subject to the 
old state regulations which, in Texas, are significantly less stringent.  Redeveloping these older landfills in 
a manner that is safe for recreational use may require a substantially greater investment by the Parks 
Department. 
6 These were the borrow pits for the clay lining that forms the bottom of the landfill. 
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Park in San Jose, California built on top of the Martin Landfill to the 750 acre Shoreline 

Regional Park.  Though in most cases complete information on these redevelopments was 

unavailable, anecdotal information was informative and revealed a profound interest in 

the feasibility of future landfill-to-park redevelopments.   
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Chapter 2: Technical Redevelopment Considerations 

2.1 APPLICABLE LANDFILL REGULATIONS AND STANDARDS 

With passage of the U.S. EPA’s Municipal Solid Waste Landfill (MSWLF) 

Criteria in 1991, the federal government established minimum requirements for landfill 

site selection, operation, and design, groundwater monitoring and corrective action, 

closure and post-closure care, and financial assurance (U.S. EPA, 1993a).  While the 

regulation of MSW landfills continues to be a function of state government, states must 

now incorporate the minimum federal standards into their permitting programs.  There 

are several important provisions in the EPA criteria related to the requirement for closure 

and post-closure care of landfills receiving waste after October 9, 1991 (U.S. EPA, 

1993a), that affect the redevelopment of landfills into parks.   

First, the EPA closure and post-closure care provisions require that the 

owner/operator of a MSW landfill install a final cover designed to “minimize infiltration 

and erosion,” usually within 6 months after the final receipt of waste.  This final cover 

must consist of an infiltration layer composed of at least 18 inches of earthen material 

designed to impede the flow of water into the closed landfill and an erosion layer 

consisting of at least 6 inches of vegetated earthen material built on top of, and meant to 

prevent damage to the infiltration layer (U.S. EPA, 1993b).  When building a park on top 

of a closed landfill, it is absolutely imperative that site improvements, recreational use 

and activities, and maintenance operations do not compromise the integrity of the final 

cover.   

Second, the EPA closure and post-closure care provisions require that the 

owner/operator of the MSW landfill maintain the integrity of the final cover, monitor 

ground water for contamination, and manage methane gas and leachate production for 30 
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years after the landfill is closed (U.S. EPA, 1993b).  Thus any redevelopment of the land 

above the landfill during the 30 year post-closure period must not impede ongoing 

landfill monitoring and maintenance operations.   

Finally, EPA closure and post-closure care provisions require that the MSW 

landfill owner/operator have financial assurances in place to cover the costs of closure, 

post-closure care as well as the costs of clean up should environmental contamination 

occur.  Acceptable mechanisms for financial assurance include: trust funds, surety bonds, 

letters of credit, insurance, guarantees, state assumption of responsibility, or a 

combination of these mechanisms.  The amount of financial assurance for closure and 

post-closure care must be sufficient to cover the costs of closure and post-closure care at 

the point during the landfill’s operation when closure and post-closure care would be 

most expensive to ensure funds are available should the landfill unexpectedly require 

closure prior to the expected closure date.  Closure and post-closure cost estimates must 

be updated annually to account for inflation or whenever changes in costs are anticipated 

and the amount of financial assurance carried by the owner/operator must be increased to 

reflect these cost revisions (U.S. EPA, 1995).  This financial assurance requirement 

ensures the landfill owner/operator will be financially responsible for any necessary 

remedial activities during the 30 year post closure period. 

It is important to note that while these stringent federal closure and post-closure 

care requirements apply only to those landfills receiving waste after October 9, 1991, 

older landfills may be subject to other state and federal closure requirements especially if 

ground water contamination or hazardous material has been found onsite.  While not 

necessarily required by law, closure and post-closure guidelines similar to those 

mandated by the EPA for newer landfills should be adopted for the remediation of former 

landfills where contamination is found if recreational reuse is the final goal.  There are 
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numerous examples of parks and public facilities that were in many cases unknowingly 

built on top of unlined and inadequately covered landfills - all closed prior to meaningful 

regulation – where premature site degradation and public health problems have 

necessitated expensive post-construction clean-up. 

 

2.2 REDEVELOPMENT COSTS 

Due to the nature of the material stored below ground, there are severe limitations 

as to what can economically be built on a former landfill and therefore limitations to the 

revenue generating potential of possible reuses.  Developers of former landfills must deal 

with a myriad of technical issues related to ground settling and protecting and 

maintaining the landfill cover, which pose significant engineering challenges to typical 

building construction.   Additionally, the former use of the site as a landfill may present 

liability concerns that make financing and regulatory approval difficult or impossible.  It 

is for these reasons that the majority of closed landfills are fenced off and unused, often 

despite their close proximity to major metropolitan growth.  Given the limited potential 

for commercial or residential redevelopment, these former landfill sites may be a boon to 

the city if redeveloped for recreational use.   

The cost of converting a former landfill into a park can vary dramatically 

depending on the age of the landfill, contents of the landfill, presence of groundwater or 

soil contamination, and planned recreational use.  As previously described, the EPA’s 

Municipal Solid Waste Criteria require the owners/operators of all landfills receiving 

waste after October 9, 1991 install a final cover usually within 6 months following the 

final receipt of waste and monitor the site for 30 years following closure.  Furthermore, 

the owner/operator must demonstrate financial assurance to cover the costs of closure and 

post-closure care (U.S. EPA, 1993a).  Therefore, closure and post-closure costs for 
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recently closed, or landfills currently in operation will be incurred by the landfill 

owner/operator regardless of plans for reuse.  In such cases the park developer may only 

expect additional costs related to special construction and maintenance operations 

necessary to protect the integrity of the final cover.  It is important to note that these 

additional costs may be offset by the often substantially lower cost of site acquisition.  A 

Geographic Information Systems (GIS) based analysis described in Chapter 3 

demonstrates how the average cost of land parcels comprising MSW landfills may be 

substantially less than the average cost of surrounding parcels.     

The cost of redeveloping an abandoned landfill or landfill closed prior to 

implementation of EPA regulations may substantially exceed the cost of redeveloping a 

landfill subject to the newer EPA regulations, since money for closure of these 

abandoned or long closed landfills was likely not included in the original operating plan 

and therefore must come from the park developer.  According to the Maryland 

Department of the Environment, installation of a final cover in accordance with EPA 

guidelines can cost between $80,000 and $500,000 per acre depending on such factors as 

availability of materials, topography, cover design, and cost reductions associated with 

bulk-buying (2005).  Financial responsibility for these and other cleanup costs may lie 

solely with the park developer or may be shared by the landfill owner/operator.  Outside 

funding may be available in the form of local, state and federal environmental protection 

program grants and loans.  EPA Brownfields Assessment Grants may provide up to 

$200,000 to inventory, characterize, assess, and conduct planning sessions for brownfield 

sites.  The expense of clean-up at former landfills meeting Superfund inclusion criteria 

may qualify for additional sources of EPA funding as well as federal assistance in 

assuring responsible parties assume the costs of site investigation and clean-up (U.S. 

EPA, 2004a).   
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Reddy, Adams, and Richardson (1999) have developed a “systematic approach 

for the assessment and remediation of brownfields” that is particularly useful for older or 

abandoned landfills where the extent of contamination may not be known.  Their 

guidelines include site characterization, impact (or risk) assessment, and selection of an 

effective remedial action, should be employed.  The first step, site characterization, 

includes collecting data needed to access the type and distribution of contamination on 

the site.  A site characterization will include the collection of site geologic data, 

hydrogeologic data and site contamination data.  If contamination is confirmed, the next 

step is to perform an impact (or risk) assessment that examines the risks posed to human 

health and the environment.  If the results of the impact (or risk) assessment reveal that 

the site does not pose a risk to human health or the environment, remedial action is not 

required.  If however, results of the impact (or risk) assessment do reveal that 

contamination on the site poses a risk to human health or the environment, a remedial 

action will be required.  The authors recommend that when a remedial action is required, 

the costs and benefits of the different remedial strategies under consideration be weighed 

against the flexibility, speed, compatibility, and cost of each method.    

 

2.3 SITE AND USE LIMITATIONS 

Due to the nature of the material stored below ground and the requirement to 

protect the integrity of the landfill cover, redeveloping a closed landfill presents some 

unique technical and engineering challenges.  While the EPA suggests residential 

development is the only inappropriate reuse for a landfill constructed, closed and 

monitored in accordance with the Municipal Solid Waste Landfill Criteria, technical 

issues related to settlement, protecting the landfill cover, and accommodating landfill gas 

and leachate collection systems impose relatively significant restrictions on what can cost 
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effectively be built.  The low intensity construction and long-term use typical of sites 

supporting recreational use such as parks makes this use ideal for closed landfills.  The 

following section describes the most significant technical considerations a park developer 

can expect to encounter when redeveloping a closed landfill for recreational reuse and 

recommendations for minimizing development costs through informed site design.  

2.3.1 Settlement  

The settling of the material stored below ground as it decomposes and compresses 

presents the greatest challenge to landfill redevelopment and reuse.  According to the 

EPA, municipal landfills can be expected to settle from 5-20% of the total landfill depth 

over a 15-30 year period (U.S. EPA, 2002).  Although current landfilling practices 

produce a well-compacted mass less susceptible to excessive settlement, with some 

landfill depths exceeding 100 feet the amount of subsidence can still be quite substantial.  

If the waste is heterogeneous (as is most often the case) different parts of the landfill can 

be expected to settle at varying amounts and rates depending on the characteristics of the 

material stored below ground.  This differential settlement can cause foundations to crack 

and sink, utility and irrigation pipes to burst, cracks and undulations in roads and parking 

lots, and depressions and other irregularities in playing surfaces (U.S. EPA, 2001).  These 

problems may be addressed with high cost engineering solutions or with relatively 

inexpensive quality, long-term site planning. 

Most recreational reuses will require, at a minimum, the construction of buildings 

for restrooms, facilities for fee collection, and equipment storage.  More intensive reuses 

may require amphitheaters, pro shops, eating and drinking facilities, and meeting rooms 

to name a few.  The foundations of these buildings must be protected from the 

devastating effects of differential settlement if they are to be built on top of a landfill.  

Compaction, the process of using heavy machinery or fill piled at the surface to eliminate 
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air pockets and speed the process of waste consolidation, may be used prior to the 

building of a foundation.  While compaction may preempt some of the differential 

settlement that may later cause a foundation to crack, the procedure is only minimally 

effective since it affects only the upper few feet of waste and many materials traditionally 

disposed of in landfills (such as tires) are extremely resistant to compression and the 

process may be extremely dangerous if the compressed waste has explosive potential 

(U.S. EPA, 2001).   

According to the EPA, deep foundations utilizing pilings driven into the solid 

ground beneath the waste may be an effective way of protecting structures from the 

effects of differential settlement.  The pilings must be integrated into the final cover and 

resist damage from landfill contents.  In landfills where a bottom liner is used, pilings 

must also be integrated into the design of the bottom liner and constructed before waste is 

delivered.  This type of foundation will also require that access points to the building be 

redesigned and the surrounding area regraded as the ground subsides – continually 

increasing the gap between the ground and the building.  Shallow foundations, such as 

footing and slab, may also be utilized but should either be stiffened with beams or built in 

sections attached by cable linkages to allow for slight movement without cracking.  Both 

types of shallow foundations will likely require constant monitoring and frequent leveling 

to prevent serious damage (U.S. EPA, 2002).  Portable buildings are better able to resist 

the effects of differential settlement and may be moved should the ground beneath them 

settle unevenly, but the size and form of these buildings is limited.   

While not always possible, the best and obvious alternative to these costly or 

undesirable alternatives is to design the site so that buildings may be located on ground 

not used for waste disposal.  An unfilled buffer area that may amount to hundreds of 

acres surrounds the filled area in most new landfills and should be acquired in addition to 
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the filled acreage and used for the construction of buildings to support the recreational 

use.  Additionally, in most new landfills waste is often disposed of in independent cells 

that are separated by solid, unfilled land that may be large enough for a building 

(Magnuson, 1999).  The former location of on-site offices or the landfill entrance or 

staging area may be ideal locations for new buildings.  In both cases, knowledge of the 

characteristics of the landfill and imaginative site design may replace expensive, highly 

engineered foundations.  In the case of older landfills, resources might best be utilized for 

identifying the characteristics of the fill area or purchasing adjacent unaffected property 

that might be used for the construction of buildings. 

Differential settlement may also result in constant, costly damage to utility and 

irrigation pipes, which may compromise the integrity of the landfill.  The flexible cable 

that supports electric, telephone, and other services may be buried within the upper layer 

of the landfill cover and should be relatively resistant to damage from differential 

settlement.  The same cannot be said of the solid pipe typically used for gas, water and 

sewer lines, which will likely not be able to withstand the sheering forces of the settling 

landfill.  The uncontrolled release of liquids from these pipes is especially harmful if the 

location or quantity of the release allows liquid to migrate into the buried waste and 

overwhelm the leachate collection system.  Breaks in sewer and gas lines may also cause 

public health concerns.  Where differential settlement is expected, the EPA recommends 

using piping constructed of ductile materials and flexible connections as well as 

automatic monitoring and shut-off devices to prevent releases in the event of a pipe or 

connection failure (U.S. EPA, 2001).   

Again, the best and obvious alternative to costly engineering solutions is to design 

the site so that utility lines may be located away from the waste containment area.  

Locating buildings requiring utility service on the buffer area surrounding the waste 
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containment area or on solid ground between waste containment cells should eliminate 

the need to run utility pipes through the waste containment area.  In Houston, as in many 

parts of the country, some form of irrigation system is necessary to maintain the turf used 

for sports fields.  Because it is the waste containment area that is most often utilized for 

sports fields, locating the irrigation system on unfilled land is simply not an option.  

While flexible tubing resistant to the damaging effects of a settling landfill may readily 

be incorporated, the high cost of installing, monitoring and making repairs to such a 

system may be cost prohibitive.  There are several ways to reduce the cost of or entirely 

eliminate irrigation systems.  To entirely eliminate the need to run irrigation pipes over 

the waste containment area, artificial turf instead of natural grass was used for playing 

surfaces at the David A. Lorenz Regional Park in Colorado (Rose, 2005).  Artificial turf 

requires little maintenance when compared to natural grass and offers a faster playing 

surface desirable for many sports such as football and soccer.  If natural grass is 

preferable, utilizing native or drought tolerant varieties of turf grass will reduce the need 

for supplemental watering and therefore the extent of the irrigation infrastructure.  While 

requiring additional labor, an aboveground, movable watering system may be preferable 

to a belowground, fixed system while the rate of landfill settlement is greatest.  A phased 

approach to site redevelopment may also reduce the costs of the installation and 

maintenance of an irrigation system.  During the first few years after closure of the 

landfill when settlement rates will be greatest, the land atop the waste containment area 

may be covered with native grasses requiring little or no supplemental watering and the 

area used as open space for mixed-use, informal recreation, jogging/biking trails or other 

activities not requiring turf or other water intensive landscaping. 

Differential settlement may also cause cracking and undulations in the surfaces of 

roads and parking areas, which will necessitate frequent repairs.  Despite the need for 
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these repairs, roads and especially parking areas will often need to be located on top of 

the waste containment area so unfilled land adjacent to the waste containment area can be 

used for buildings and other structures that are even more costly to repair.  There are 

several ways to minimize the cost and frequency of repairs to roads and parking areas.  

When possible, park roads should be built on top of the original roadways used during 

landfill operations.  Roadways on unfilled land are often maintained during landfill 

operations, especially when waste is buried in separated cells.  Roads and parking areas 

located on top of waste containment areas should be built of asphalt or other flexible 

material that resists cracking and is easily and inexpensively repaired.  While not always 

suitable for heavily traveled and higher speed exterior roads, crushed stone makes an 

ideal building material for interior roads and parking areas – structures that are most 

likely to be built on top of waste containment areas.  Crushed stone roads and parking 

areas are cheaper to build than asphalt and can more easily and inexpensively be filled 

and re-graded to remove any holes or other damage caused by differential settlement 

(U.S. EPA, 2001).  Crushed stone roads and parking areas may also later be paved as part 

of a phased redevelopment plan as settlement rates diminish. 

Finally, differential settlement may cause depressions and other irregularities in 

playing surfaces.  While severe depressions and irregularities may allow water to pool 

and infiltrate the cover, the more significant concern is that minor flaws in the surface of 

sports fields will lead to player injury.  Without preventative measures, constant 

monitoring and repair may be necessary to keep playing surfaces free of depressions and 

irregularities.  There are, fortunately, ways to protect playing surfaces from this 

potentially chronic problem.  The landfill cover can incorporate a geogrid, a synthetic 

material designed to bridge voids in the underlying cover as the waste below settles.  

According to the EPA, geogrids incorporated for this purpose, have been used to protect 
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both sports fields and golf courses from the formation of depressions and other 

irregularities (U.S. EPA, 2001).  However, phased redevelopment may offer the best and 

least expensive protection against continuous playing surface monitoring and repair.  An 

area destined to become sports fields may be used for trails, a dog park, or open space for 

informal recreation until settlement rates have decreased to more manageable levels.   

2.3.2 Protecting the Landfill Cover 

After settlement, the most important obstacle to redevelopment of a former 

landfill for recreational use is the need to protect the integrity of the landfill cover.  

Damage to the landfill cover may lead to the release of explosive methane gas, the 

migration of liquid into the waste stored below ground (which may overwhelm the 

leachate collection system and contribute to groundwater contamination) and the 

surfacing of buried waste.  If, however, the integrity of the landfill cover is maintained 

during redevelopment, there are few recreational uses that cannot be safely 

accommodated on top of a closed landfill.  Maintaining the integrity of the landfill cover 

will require designers and builders of recreational reuses to adhere to stricter than normal 

guidelines for vegetative cover, storm water management and surface grading, and 

support systems for auxiliary components such as scoreboards, light posts and fencing 

(U.S. EPA, 2001). 

The EPAs Municipal Solid Waste Landfill Criteria requires that landfill covers 

incorporate a top layer, or erosion layer, consisting of at least 6 inches of earthen material 

covered with vegetation.  According to the EPA, appropriate vegetation consists of 

drought and temperature tolerant plants with shallow root systems that are capable of 

thriving with minimal nutrient addition.  Generally this includes grasses and other 

shallow rooted plants that are adapted to the local climate and of sufficient density to 

prevent soil erosion.  The use of deep-rooted trees and shrubs is generally not 
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recommended due to the potential for the roots of these plants to penetrate and damage 

the infiltration layer (U.S. EPA, 1993b).  However, the site does not have to be entirely 

devoid of significant tree growth.  At Shoreline Regional Park, cap depth was increased 

in designated areas to accommodate drought resistant trees with shallow roots, many of 

them Australian varieties (Magnuson, 1999).  Furthermore, new research suggests more 

traditional tree species may be suitable when the landfill cover incorporates a biotic layer 

composed of stone or geosynthetic product designed to prevent burrowing animals and 

plant roots from intruding into the infiltration layer.  UK researchers studying tree rooting 

on a landfill site over a 10-year period found the anaerobic environment of a sufficiently 

dense biotic barrier prevented the intrusion of pine and sycamore tree roots into the 

infiltration layer (Hutchings, Moffat & Kemp, 2001).  Yet another option for providing 

tree cover over the waste containment area is to use large aboveground or sealed 

belowground pots or planters.   

Even though the need to minimize costs may preclude the planting of trees on top 

of the landfill cover, the recreational area may still be attractively landscaped.  Trees may 

be planted adjacent to waste containment areas at sufficient distances to ensure roots will 

not intrude into the buried waste and blended with native shallow root plants and grasses 

above the waste containment area.  Where waste is buried in smaller separated cells, the 

areas between cells may also support tree plantings.  The area may be designed so the 

waste containment area resembles a natural clearing for the location of sports fields or 

open space for informal recreational activities. 

According to the EPA, storm water management and surface grading measures 

are usually necessary for maintaining final cover integrity and water quality at closed 

landfills.  Generally these measures include the requirement that the final cover be sloped 

to promote drainage and that the site include retention/detention ponds for the collection 
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and treatment of run-off prior to its migration off-site or into the groundwater (U.S EPA, 

2003b).  These requirements may easily and inexpensively be integrated into the site 

design of most any recreational reuse. 

While the landfill cover is designed to protect the buried waste from the 

infiltration of water, water pooled on top of the landfill cover may eventually cause the 

cover to fail allowing the downward migration of water into the buried waste.  To 

facilitate surface drainage and prevent pooling, the EPA generally recommends the upper 

layer of a landfill cover incorporate a minimum slope of 3-5%.  However, this slope may 

be reduced to the 1-2% needed to accommodate athletic fields by incorporating an 

internal drainage layer into the final cover with a steeper grade (U.S. EPA, 2001).  The 

drainage layer is composed of permeable soil or geosynthetic drainage material 

sandwiched between the erosion and infiltration layers and is designed to remove water 

that soaks through the erosion layer and comes into contact with the infiltration layer 

(U.S. EPA, 1993b).  If sport fields are not to be included, the steeper slopes may often be 

incorporated into the design of the recreational reuse 

Retention/detention ponds capture and hold stormwater runoff to prevent the 

flooding of adjacent properties during excessive rain events.  The primary function of the 

landfill cover is to direct water away from the waste containment area.   Landfill covers 

are sloped and incorporate drainage layers so water does not have the opportunity to 

penetrate the infiltration layer.  To support the vegetation, the top earthen layer absorbs 

some water but not quickly enough to prevent substantial runoff during a major rain 

event.  For this reason, many landfills incorporate retention or detention ponds to collect 

and hold runoff.  These ponds must be located at a distance from the waste containment 

area sufficient to prevent the migration of water into the buried waste (U.S EPA, 2003b).  

After stormwater is captured and held in onsite ponds, it may be slowly released. 
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Retention/detention ponds may enhance water quality by allowing sediment and 

contaminants to settle or be filtered out of the water before it is released downstream or 

into the ground.  Detention facilities may incorporate wetponds that are designed to 

always hold water, even between rain events.  Wetponds may further enhance water 

quality by allowing sediment and pollutants to slowly settle while also providing 

aesthetic value.  With attractive landscaping, detention facilities included in the 

stormwater management plan may also serve as highly desirable water features while 

providing a source of water for onsite irrigation.  Because wetponds and other stormwater 

management facilities must not be located on top of the waste containment area the 

overall site must include unfilled land for them to be incorporated into the design. 

Finally, it is important that the support systems for auxiliary components such as 

scoreboards, light posts and fencing do not penetrate the landfill cover.  The posts for 

these components can serve as conduits for the downward migration of water, which can 

overwhelm the leachate collection system and lead to groundwater contamination, or the 

upward migration and release of explosive landfill gasses.  Depending on size and 

weight, the support systems for these components may require posts be driven several 

feet into the ground.  Increasing the depth of the top earthen erosion layer may 

accommodate auxiliary components requiring shallower foundation depths such as fence 

posts.  Components with footings requiring deeper foundation depths such as field 

lighting posts may penetrate the landfill cover if they are designed to prevent the 

movement of gas and water and integrated into the landfill cover with engineered seals.  

Beyond initial construction, it is important that park & recreation maintenance staff not 

penetrate the infiltration layer during future maintenance or additional installations.  A 

biotic layer incorporated within the cover and composed of a geogrid or other 

geosynthetic material, gravel or cobblestone should serve as an added deterrent to prevent 
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digging into the infiltration layer.  Staff and contractors must also be educated about the 

dangers of digging into the landfill cover.  Signs similar to those used on ground above 

gas or other utility pipes should be posted on site to warn of the danger of digging or 

pushing pipe (U.S. EPA, 2001).   

2.3.3 Accommodating Landfill Gas and Leachate Collection Systems 

The final technical consideration for those redeveloping former landfills for 

recreational reuse involves the requirement to collect landfill gas and leachate and the 

monitoring and maintenance of collection systems.  As buried waste decomposes, the 

landfill will produce potentially harmful landfill gas and leachate that must be removed to 

prevent damage to the cover system and the surrounding environment.  EPA Municipal 

Solid Waste Landfill Criteria requires landfill gas and leachate collection systems be 

maintained for 30 years after the landfill is closed (U.S. EPA, 1993b).  With existing and 

recently closed landfills subject to the EPA’s MSWLF Criteria, installation and on-going 

maintenance of the landfill gas and leachate collection systems is the responsibility of the 

landfill owner/operator.  While the existence of these systems will not severely limit the 

potential for recreational redevelopment, the site plan must be designed to accommodate 

external structures and monitoring and maintenance operations. 

Landfill gas is created as a byproduct of the anaerobic decomposition of buried 

waste and is composed of approximately 50% carbon dioxide and 50% methane.  

Depending on the characteristics and volume of waste, methane may continue to be 

released in significant quantity for 30 or more years after the final cover is installed (U.S. 

EPA, 2003a).  The EPA’s Municipal Solid Waste Landfill Criteria require landfills be 

equipped with gas collection systems to control the movement and prevent the buildup of 

harmful gasses within and outside of the landfill.  Without proper controls, landfill gases 

may damage cover system components, create the potential for explosions, harm 
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vegetation, and create other health and safety concerns.  Landfills may be designed with 

either a passive gas collection system where gas is forced vertically through vents in the 

cover as gas pressure in the landfill builds, or an active gas collection system where gas is 

collected and moved by pumps to a discharge or treatment point (U.S. EPA, 2001).  

While methane gas is typically flared or vented into the atmosphere, the EPA has 

encouraged the collection of landfill gas for use as an alternative to non-renewable 

energy sources with the establishment of the Landfill Methane Outreach Program 

(LMOP) (U.S. EPA, 2005a).  As previously discussed, the collection and use or sale of 

methane gas may provide an opportunity for the park developer or final owner to offset 

the additional costs of redeveloping a landfill for recreational reuse. 

The site plan must be designed to accommodate the external structures, 

monitoring and maintenance operations of the landfill gas collection system.  While the 

majority of the landfill gas collection system is located below the landfill cover, various 

external structures will be required depending on the disposal method.  Unless landfill 

gas production is expected to be minimal, simply venting gas into the atmosphere is 

generally inappropriate when combined with recreational reuse because of the odor and 

potential for health and safety concerns from pooling gas.  Venting may be appropriate 

only if all vents may be located at a substantial distance from activity areas.  The flaring 

of landfill gas requires a small aboveground processing facility and stacks that must be 

fenced or otherwise secured from the public and should be located away from activity 

areas.  While the flare stack may be difficult to conceal, the area containing the above 

ground treatment infrastructure may be shielded from view with attractive landscaping.  

Instead of flaring, landfill gas may be used to generate electricity for on or offsite use, as 

boiler fuel for schools, municipal buildings, or private manufacturing facilities, or sold to 

natural gas providers (U.S. EPA, 2004b).  Treatment and processing facilities to 

 30



accommodate these uses may require additional space and a dedicated staff for operation 

and maintenance. 

Leachate is produced when biological and chemical constituents leach into water 

moving through the buried waste (U.S. EPA, 2001).  While the landfill liner and final 

cover are designed to prevent the migration of water into the buried waste after the 

landfill is closed, significant leachate production may continue for years after closure as 

water captured during the landfill’s operation slowly drains through the buried waste.  

When leachate travels beyond the limits of the landfill, there is significant risk of 

groundwater contamination.  Consequently, the EPA’s Municipal Solid Waste Landfill 

Criteria mandated landfill owners/operators incorporate leachate collection systems into 

the bottom liner of new units and lateral expansions built after 1991 (U.S. EPA, 1993a).  

Leachate collection systems are built just above the bottom liner and typically consist of a 

layer of highly permeable soil sloped 1-5% downward toward trenches containing 

perforated pipes that are periodically pumped to remove the leachate from the landfill.  

Although existing units otherwise subject to the EPA’s Municipal Solid Waste Landfill 

Criteria were not required to retrofit liner systems, requirements for ground water 

monitoring and remediation ensure the landfill owner/operator will be responsible for any 

contamination caused by the migration of leachate during the 30 year post-closure period 

(U.S. EPA, 1993a). 

The site plan must also be designed to accommodate the external structures, 

monitoring and maintenance operations of the landfill leachate collection system.  Access 

to the leachate collection system outlets must be maintained for the periodic pumping of 

leachate from the landfill.  Access must also be maintained to groundwater monitoring 

wells located above the waste containment areas and beyond the boundaries of the waste 
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containment area.  In general, supporting and providing access to these relatively small 

structures should not prevent significant obstacles to site design and development.   

 

2.4 UNIQUE OPPORTUNITIES TO OFFSET REDEVELOPMENT COSTS 

Landfills redeveloped for recreational use offer some unique opportunities for the 

generation of revenue.  Methane gas generated by the decomposition of the waste beneath 

the landfill cover and captured by an active venting system can be sold to generate 

revenue.  The EPA has established the Landfill Methane Outreach Program (LMOP) as a 

voluntary program to assist landfill owners/operators build systems to collect landfill gas 

for use as an energy source.  According to the EPA, municipal solid waste landfills are 

the largest human-generated source of methane gas emissions in the U.S., accounting for 

nearly 55 million metric tons of carbon equivalent (MMTCE) produced annually (U.S. 

EPA, 2005a).  At a minimum, the EPA’s Municipal Solid Waste Landfill Criteria 

requires that methane be vented or flared to prevent the buildup of this explosive gas.  

The goal of the LMOP is to tout the economic and environmental benefits of using 

methane gas produced by landfills as an alternative to non-renewable energy sources such 

as oil, coal, and natural gas.  Methane gas recovery systems can generate money from the 

sale of gas and in the case of landfills redeveloped for recreational use, help offset the 

costs of site redevelopment.  While revenue generated from methane gas recovery 

systems is highly variable depending on the size and contents of the landfill, collection 

and recovery equipment, and available market, the potential for the generation of revenue 

may be indicated by the fact that Waste Management Inc, the nation’s largest trash 

hauler, currently operates 85 gas-to-electricity or gas as fuel projects (2004) and is 

looking to build methane recovery systems at as many landfills as possible (Feder, 2004). 
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Yet another option for recouping the additional cost of landfill redevelopment 

may be to lease or sell portions of the property that were not used for landfill operations.  

To screen neighbors from the noise, smell and dust inevitable with daily operation, newer 

landfills are usually constructed in the middle of a large property and surrounded by 

hundreds of acres of buffer land that will not be filled with garbage.  After landfilling is 

complete and the final cover has been installed, this unaffected land can be sold or leased 

for traditional commercial and residential development.  Instead of the typical case of a 

landfill lowering adjacent property values, the redevelopment of the landfill into a sports 

complex or nature preserve can significantly increase the selling or lease price of this 

buffer land and generate substantial revenue for the owner of the landfill property.  The 

750-acre Shoreline at Mountain View recreational and wildlife area incorporating a 

10,000 sq ft amphitheater, 18-hole golf course, 50 acre salt water sailing lake, biking and 

jogging trails and wildlife habitat on the San Francisco Bay was created atop 461-acres of 

landfill and surrounding buffer lands.  By shedding 87 acres of the original site for 

development and leasing some of the remaining acreage for commercial development, the 

Mountain View Department of Public Works was able to cover the costs of the landfill 

including construction, environmental concerns, closure, and post-closure monitoring 

while creating a showcase recreational facility (Magnuson, 1999). 

 

2.5 CHAPTER CONCLUSION 

If the cost of site remediation is borne by the landfill owner/operator, the cost to 

the park developer does not have to exceed that of an unfilled site if the redevelopment 

plan is designed to accommodate ground settlement, protect the integrity of the landfill 

cover, and accommodate the landfill gas and leachate collection systems.  The technical 

considerations portion of this chapter recommended ways the park developer may 
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inexpensively minimize damage from settlement by phasing redevelopment and 

acquiring adjacent unfilled land for the location of support structures; inexpensively 

design landscaping, storm water management and auxiliary components to ensure the 

landfill cover is not damaged; and accommodate the landfill gas and leachate collection 

systems.   These costs may be further minimized and the recreational potential of the 

property maximized if the park developer works in conjunction with the landfill 

owner/operator so that final grading and installation of the landfill cover and maintenance 

and monitoring components are consistent with the planned recreational reuse.   
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Chapter 3: Houston Analysis 

Now that the many virtues of publicly accessible parks and open space have been 

described and applicable landfill standards and regulations outlined, the discussion will 

focus on the unmet need for parks and open space in Houston, Texas.  This is followed 

by a multi-tiered GIS analysis that will determine the potential for landfills in Houston to 

be redeveloped for recreational use in accordance with the Parks Master Plan and at a 

cost savings over traditional greenfield development.  The final tier of analysis will 

produce a list of landfills in Houston with the greatest redevelopment potential.        

 

3.1 THE UNMET NEED FOR PARKS AND OPEN SPACE IN HOUSTON 

According to a 2001 Trust for Public Land (TPL) survey of 141 park and 

recreation departments across the state of Texas, Houston’s Park and Recreation 

Department estimated the current parkland deficit at 6,773 acres with an estimated cost of 

acquiring this land at $112 million.  It is important to note this dollar amount is for land 

only; the cost of renovating existing substandard facilities and providing new facilities 

was estimated at an additional $236 million (2001).  To begin the process of addressing 

these needs, in 2001 the City of Houston Parks and Recreation Department published the 

final draft of the 7th iteration of its Parks and Recreation Master Plan (hereafter referred 

to as Parks Master Plan).  The planning process was initiated based on the 

recommendations of Mayor Lee Brown’s City of Houston Transition Team Study - 

Neighborhood Oriented Government Steering Committee to identify, assess, and 

prioritize park and recreational facility needs.  The Park and Recreation Department’s 

master plan includes a comprehensive needs assessment based on traditional standards 

based criteria, demand based criteria, and resource based criteria (City of Houston Parks 
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and Recreation Department & Vernon G. Henry and Associates, Inc. [Houston Parks & 

Henry & Associates], 2001)   

The portion of the needs assessment based on traditional standards based criteria 

begins with a comparison of Houston’s inventory of parks and open space with accepted 

national industry standards.  Based on the traditional standard based criteria for parkland 

needs adopted by the National Park and Recreation Association (NPRA), the City of 

Houston’s 11 acres of parkland per 1,000 residents falls well short of the recommended 

21.25 to 30.5 acres of parkland per 1,000 residents.  Including private and semi-public, 

Harris County and Fort Bend County parkland with the City’s parkland improves the 

ratio to 18.7 acres per 1,000 residents but this figure does not account for the tens to 

hundreds of thousands of people residing outside of Houston’s corporate limits that the 

counties’ largest parks also serve (Houston Parks & Henry & Associates, 2001).  A 

comparison of Houston’s parks inventory to other major Texas cities is presented in 

Table 3.1.   

 

Table 3.1 Comparison of Parkland Inventories in Selected Texas Cities 

City Population Park Acres Acres/1,000 
Austin 523,352 14,583 27.9 
Dallas 1,006,877 21,642 21.5 
Fort Worth 490,200 9,813 20.0 
Houston 1,870,533 20,537 11.0 
San Antonio 1,068,600 6,809 6.4 

Source: City of Houston Park and Recreation Department’s 2001 Parks Master Plan 

 

While traditional standard based criteria are useful for comparisons between cities 

or as a benchmark, these numbers fail to address issues of accessibility and equity in 

parkland holdings.  According to the Parks Master Plan, it is for these reasons the NPRA 
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has recently developed a market assessment approach employing level of service 

standards to quantify local needs.  This method is based on observations of actual daily 

use at all parks and facilities.  Unfortunately, this type of needs assessment requires a 

detailed field analysis that neither the City of Houston nor any other city of size in Texas 

has been able to fund.  Instead the city was divided into sectors and the parkland per 

1,000 residents was calculated for these subareas.  According to table 3.2, this method 

reveals a wide disparity in the ratio of parkland per 1,000 residents in different sectors of 

the city with ratios ranging from a low of 2.08 acres per 1,000 residents in the northwest 

sector to a high of 31.05 acres per 1,000 residents in the west sector (Houston Parks & 

Henry & Associates, 2001).  While this is certainly a revealing exercise, determining 

where exactly parks are needed within these sectors requires a more sophisticated 

analysis.   
 
 

Table 3.2 City of Houston Parkland per 1,000 Residents by Sector 

  Parkland   Parkland per 
Sector (acres) Population 1,000 Residents 
Central 3,595 408,430    8.80    
Southeast 1,250 269,275    4.64 
Southwest 1,795 430,667    4.17 
West 10,783 347,252  31.05 
Northwest 461 221,124    2.08 
Northeast 1,934 116,703  16.57 
Far Northeast 719 77,082    9.33 
Total 20,537 1,870,533 10.98 

 
Source: City of Houston Park and Recreation Department’s 2001 Parks Master Plan 

 

Absent a level of service approach, it is useful to examine inequities in the 

distribution of parkland based on a uniform distance-to-park standard.  The distance from 
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every residential doorstep to the closest park can be evaluated based on a uniform 

standard (usually ¼ to 1 mile) or by using Houston’s NPRA based park classification 

structure (shown in Table 3.3) to determine service areas based on type and size of parks.  

Both of these methods were used to identify underserved areas in a GIS based analysis, 

the results of which are presented in the second part of this chapter.  Given Houston’s 

overall parkland deficit, achieving any sort of reasonable distance to park standard or 

closing gaps in the service areas of existing parks in one of the nation’s least dense cities 

is at best a tremendously difficult proposition. 

In addition to traditional standard based criteria for evaluating parkland needs, the 

City of Houston Park and Recreation Department developed demand based criteria in the 

form of a public opinion survey.  The survey showed a strong desire by Houston’s 

residents to acquire additional parkland especially in areas that are currently underserved.  

The Master Plan needs assessment also relied on the results of the 1994-1997 community 

wide visioning process called Imagine Houston that included several action items related 

to parkland acquisition including: recommendations to acquire more land for all types of 

parks but especially for regional and metro parks, provide additional incentives to 

encourage developers to give additional land for greenspace, designate areas within the 

urban area to be used exclusively for passive recreation, and support and assist 

neighborhoods who want to acquire parkland that will be owned and maintained by the 

residents (Minding our Natural Resources Focus Group, 1997). 

Finally, the city developed resource based criteria to identify significant natural 

resources for future inclusion in the city’s park system.  This process identified lands 

adjacent to Houston’s creeks and bayous, and the San Jacinto River and Caney Creek 

above Lake Houston as desired additions to the city’s current parkland inventory.   
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The city’s overall needs assessment included input from the standard based, 

demand based, and resource based criteria and identified the need for the addition of 79 

new park sites and the expansion of 20 existing parks.  The breakdown by park type is 

provided in Table 3.3.  The needs assessment also recommended the rehabilitation/ 

redevelopment of all existing parks, improvement of metro parks, expansion of the linear 

park system along creeks and bayous and improvement/development of 12 vacant or 

underdeveloped park sites.  Significant to this discussion on the redevelopment of closed 

landfills for recreational use, the needs assessment recommends the creation of 3 of the 

larger regional (50-200 acres) parks that are well suited to the size and accessibility 

characteristics of closed MSW landfills.   

 

Table 3.3 Houston Park Needs by Park Type 

        Houston Needs 
Park Type Size Service Area Development Costs New Expand 
Pocket < 1 acre <1/2 mile $50,000 - $200,000 11 0 
Neighborhood 1 to 10 acres 1/2 to 1 mile $100,000 - $300,000 46 5 

Community 5 to 50 acres 1 to 3 miles $500,000 - $4,000,000 17 9 

Regional 50 to 200 acres up to 5 miles $1,000,000 - $5,000,000 3 3 

Metro 200+ acres Citywide $2,000,000+ 2 2 

Linear Variable Variable $50/linear foot 0 1 
 
Source: City of Houston Park and Recreation Department’s 2001 Parks Master Plan 

 

In the discussion on land acquisition in the master plan, the Park and Recreation 

Department acknowledges acquiring 79 new park sites throughout the city will require 

significant financial and logistical resources not currently available to the Park and 

Recreation Department even with the guarantee of assistance from the city’s Public 

Works Real Estate Division.  In the Parks Master Plan the city recommends the creation 

of a Park Acquisition Advisory Committee comprised of Houston citizens with diverse 
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Real Estate expertise to seek inventive and value added solutions to maximize funds for 

land acquisition.  In November 2001, Houston residents approved a bond package 

allocating $80 million to fund the first phase of the Parks Master Plan which includes the 

renovation of existing facilities (Myatt, 2004).  However, based on the information 

provided by the City of Houston’s Park and Recreation Department to TPL (2001), this 

impressive sum will still fall well short of the estimated $220 million cost of renovating 

all existing facilities.  With this shortfall in renovation funds and no major funding 

mechanism in place for the acquisition of land, the city is still far from addressing the 

need for additional parkland.  With the cost of acquisition of a single large parcel often 

exceeding several million dollars, acquiring the land to increase park holdings will 

require a significant investment of resources.  Redeveloping closed MSW landfills for 

recreational use may offer a lower cost alternative to traditional Greenfield acquisition.   

 

3.2 GIS ANALYSIS 

The following section of this chapter consists of the results of a three tiered GIS 

based analysis.  The first part of the analysis determines if the redevelopment of MSW 

landfills into parks can lead to a more equitable distribution of parkland in Houston.  The 

second part of the then explores the extent to which the physical characteristics of the 

landfills in Houston match the characteristics of Regional Parks.  The third part of the 

analysis quantifies potential cost savings from reduced off-site development costs and 

lower land acquisition costs.  As part of this analysis, those parks that are located in park 

deficient areas, meet the regional park criteria and have the lowest expected park 

development costs are identified. 
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3.2.1 Parkland Distribution Criteria Analysis 

In the Parks Master Plan the Park and Recreation Department identifies 5 goals 

and multiple objectives to guide the future growth, development, and redevelopment of 

the City’s park and recreation system (Houston Parks & Henry & Associates, 2001).   

This first analysis tier will determine if landfills can be redeveloped to meet the 

distributional needs criteria for new parks outlined in the Parks Master Plan.   

The first goal identified in the master plan is to “provide parks and common open 

spaces adequate in size, distribution, and condition to serve all citizens” (Houston Parks 

& Henry & Associates, 2001).  As previously stated, while the Parks Master Plan does 

not specify a specific standard, it is common for cities to use the National Park and 

Recreation Association’s (NPRA) standard of 22 to 31 acres of park land per 1,000 

residents as a benchmark to determine adequate size of total park holdings.  According to 

the Parks Master Plan, there are currently 11 acres of city owned or leased park land per 

1,000 residents in the City of Houston.  Meeting the low standard of 22 acres per 1,000 

residents would require more than doubling the current park land acreage.  There are over 

3,100 acres of permitted landfills in the city and surrounding area that are currently 

vacant (Houston-Galveston Area Council Solid Waste Management Program (H-GAC), 

2003) and permitted open landfills (TCEQ, 2004)7.  Figure 3.1 illustrates the distribution 

of permitted closed and open landfills throughout the metro region and their relationship 

to existing City parks.  This illustrates how landfills might provide a well dispersed 

quantity of land especially on the growing outer edges of the city to help address the 

parkland deficit.   

 

 

                                                 
7 A complete list of the landfills included in these analyses may be found in Appendix B. 
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Figure 3.1 City of Houston Park Land and Location of Permitted Landfills 

  

3.2.1.1 Distance-to-Park Standard 

Creating an equitable distribution of parks and open space is a challenging 

proposition for Houston – a city with one of the lowest density patterns of development 

in the county.  As a benchmark to determine equity in park distribution, cities typically 

develop a distance to park standard.  For example, the City of Seattle’s goal is to have a 

park or open space within ¼ to ½ mile of every residence (Seattle Parks and Recreation, 

2000) while the City of Austin has used ½ and 1 mile distance to park standards to justify 

the need for additional park space (City of Austin Parks and Recreation Department, 

2005).  The City of Houston has not officially adopted such criteria for evaluating 
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distribution, so for the purposes of this analysis a rather ambitious ½ mile standard was 

applied.  Comparing areas where parcels are within ½ mile, versus areas where parcels 

are beyond this standard is an effective way to identify underserved areas.  Houston 

residential parcels that are located more than ½ mile from the nearest City park are shown 

in red on Figure 3.2.  Those within ½ mile of the nearest City park are shown in blue.   

 

Figure 3.2  Houston Residential Parcels Located More Than ½ Mile from Nearest City 
Park 

 

There are approximately 406,500 residential parcels and 789,879 residential units within 

the city limits8.  Of these more than 141,300 (approximately 35%) residential parcels are 

                                                 
8 For the purposes of this analysis, residential parcels were identified by using the Houston County 
Appraisal District’s (HCAD) land use codes.  Parcels with land codes for single family, multi-family, 
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located more than ½ mile from the nearest City park.  More than 289,800 (approximately 

36%) residential units are more than ½ mile from the nearest City park.  Figure 3.2 shows 

that the majority of these underserved residential parcels are located outside of the 610 

Loop. 

 

Figure 3.3 Open and Closed Permitted Landfills Within ½ Mile of Residential 
ParcelsLocated More Than ½ Mile from the Nearest City Park 

 

Figure 3.3 identifies the open and closed permitted landfills that are located 

within ½ mile of residential parcels that are more than ½ mile from the nearest City park.  

There are 16 permitted landfills that meet these criteria.  Within ½ mile of these 16 

                                                                                                                                                 
mixed-use with residential, dorms, nursing homes and boarding houses were included as residential parcels.  
The number of units per parcel is included with the HCAD data. 
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landfills are almost 4,100 residential parcels and nearly 6,700 residential units, 

approximately 3% of the residential parcels and more than 2% of the underserved 

residential parcels and units, respectively, within the City limits.  Redeveloping these 

landfills for recreational use would be a step toward creating a more equitable 

distribution of parks and space within the City of Houston.  However, because the 

majority of these landfills are located in sparsely populated areas, their potential for 

addressing service gaps based on the ½ mile distance-to-park standard is somewhat 

limited.  The next part of this analysis investigates the potential for Houston landfills to 

be redeveloped into Regional Parks, which are large parks with more intense uses that are 

not usually located directly adjacent to residential parcels but have service areas of up to 

5 miles. 

3.2.1.2 Regional Park Distribution Criteria 

As discussed earlier in this chapter, as part of their needs assessment the City of 

Houston Park and Recreation Department adopted a park classification system similar to 

the one developed by NPRA.  According to this system, Houston parks are classified as 

pocket parks, neighborhood parks, community parks, regional parks, metro parks, linear 

parks, or special purpose parks.  There are several features that distinguish the park 

categories including size, service area, location, and typical development.  A summary of 

these characteristics may be found in Table 3.3.  

In general, the size, activity and infrastructure, and location requirements for 

regional parks correspond with the characteristics of MSW landfills, making them ideal 

sites for this type of park.  Regional parks are typically 50 to 200 acres and include large 

playgrounds, sizable passive recreational open spaces (preferably with natural vegetation 

and access to water features), sport fields and courts with concession buildings, trails, 

pavilions, and picnic areas (Houston Parks & Henry & Associates, 2001).  The parcels 
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that include closed MSW landfills seldom occupy less than 50 acres and typically include 

several hundred acres with large unfilled buffers surrounding the filled areas.  While the 

large acreage included in closed MSW parcels may be more in-line with the metro park 

classification (200+ acres), one of the principal roles of metro parks is to preserve 

ecologically unique areas that are unlikely to be present at a closed MSW landfill site. 

As explained in the previous chapter, with site characterization, planning, and 

phased development closed MSW landfills are well suited to the types of facilities and 

activities described above.  While initially high rates of ground settlement over filled 

areas may initially necessitate larger than average open spaces for passive recreation from 

a cost of maintenance perspective, sport fields and courts may certainly be added over the 

filled area as part of a phased development plan.  Due to the noise and traffic created by 

regional parks, they are typically set back from residential areas (Houston Parks & Henry 

& Associates, 2001).  MSW landfills, for similar but arguably more severe noise and 

traffic impacts and the additional nuisance impacts of odor and dust, are also typically 

removed from residential areas.  Regional parks have a service area of up to 5 miles and 

as a result require parking facilities for 100 – 300 or more cars and frontage on a major 

arterial street (Houston Parks & Henry & Associates, 2001).  MSW landfills are typically 

located with frontage or rapid access to major arterial streets or freeways and have 

existing entry and exit drives built to accommodate large volumes of traffic and large 

heavy vehicles. 

The City of Houston Park and Recreation Department’s Parks Master Plan 

recommends acquiring 3 new regional parks and expanding 3 existing regional parks to 

meet the needs of the existing and future population (Houston Parks & Henry & 

Associates, 2001).  This sizable need was echoed by the Imagine Houston process which 

included an action item recommending the acquisition of land for all types of parks but 
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especially regional and metro parks.  Related to this action item was the recommendation 

that the city designate more open space for passive recreation – an amenity typically 

included in regional parks (Minding our Natural Resources Focus Group, 1997).  

To determine where to locate these new parks to promote a more equitable 

distribution of park space (a goal of the Parks Master Plan) and determine if the landfills 

in Houston are suited for this type of redevelopment, a GIS analysis was performed.  The 

8 landfills considered for this analysis are those of adequate size (50 or more acres) for a 

regional park in Houston with identifiable Harris County Appraisal District (HCAD) land 

parcels within or directly adjacent to the city limits.  The only exception to the size limit 

is the WCA/Olshan Landfill which is only 29.68 acres but is located directly adjacent to 

the 75.79 acre WCA/Urban Landfill.  These landfills are both owned by Waste 

Corporation of America with estimated closure dates in the early 2000s and could 

feasibly be purchased or leased as a single unit.  Due to these requirements 7 open or 

recently closed landfills were not included in this analysis because HCAD parcels could 

not be identified or the landfills are located outside or not directly adjacent to the 

Houston City Limits.  None of the closed landfills were included in this analysis because 

they are either of inadequate size for a regional park, acreage data was unavailable, 

HCAD parcels were not identifiable, or the landfills are located outside or not directly 

adjacent to the Houston City Limits.9  Please see Appendix B for a full list of landfills 

considered for inclusion in this analysis.  The inclusion of only those landfills that are 

subject to the U.S. EPA’s MSWLF Criteria is significant because, as discussed in the 

previous chapter, the closure and post-closure care of these newer landfills is the legal 

and financial responsibility of the landfill owner/operator.  This should significantly 
                                                 
9 The unavailability of data for these closed landfills was a major limiting factor.  While the Houston-
Galveston Area Council (H-GAC) has created a database of closed landfills within their political 
jurisdiction, boundary, contents, open and close dates, and even specific location information is largely 
unavailable.  Due to lax record keeping, the relatively diminutive amount of information available usually 
must be discerned from historical maps, aerial photos, and anecdotal evidence.   
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reduce redevelopment costs incurred by the Parks Department when compared to older 

landfills not subject to the U.S. EPA’s MSWLF Criteria where the closure and post-

closure care may become the legal and financial responsibility of the City.   

 

Figure 3.4 Existing Houston Regional Parks’ 4 Mile Service Areas 

 

After selecting landfills for inclusion in this analysis, a 4 mile buffer was drawn 

around existing regional parks to approximate their service areas10.  Although the service 

area for a regional park is up to 5 miles, a 4 mile buffer was selected because it  is 

between the high of 5 miles for a regional park and the high of 3 miles for a community 

                                                 
10 Only Regional Parks are included on these initial maps because the form and function of these parks 
differs from the other types of parks.  All City parks, regardless of classification, are included on the site 
specific maps and discussions that follow. 
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park - the type of park with the next largest service area.  These buffers are shown on 

Figure 3.4.  Because Houston’s residential land parcels are dispersed throughout the city, 

the voids in the regional park buffers all contain significant residential populations as 

shown in red on Figure 3.4.   

 

Figure 3.5 Houston Landfills and Existing Regional Parks with 4 Mile Service Area 

 

For the next step in this analysis, the land parcels comprising the 10 landfills 

meeting the minimum criteria for inclusion were mapped and 4 mile buffers drawn 

around their boundaries.  These MSW landfills with the 4 mile buffers are shown on 

Figure 3.5 in addition to the existing regional parks and buffers.  This map illustrates how 
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MSW landfills redeveloped into regional parks could promote a more equitable 

distribution of regional parks in the city. 

3.2.2 Regional Parks Characteristics Analysis 

 For the second tier of analysis, the 10 landfills identified in the previous analysis 

for their potential to become Regional Parks were individually examined to determine to 

what extent they meet the infrastructure, location, and natural amenity requirements for 

regional parks as adopted in the Parks Master Plan and outlined below. 

• Access to water and wastewater lines 

• Presence of on-site water features 

• Accessible by  designated bikeway 

• Frontage on major roads or freeways (Houston Parks & Henry & 

Associates, 2001) 

The results of this analysis for each landfill are presented below with maps including 

these criteria and brief explanations.  Where possible, landfills grouped together 

geographically are presented on the same map and discussed consecutively.  The maps 

include all of the features outlined in the above criteria with the exception of wastewater 

lines which were not included for the sake of readability since in most cases water and 

wastewater lines are in close proximity and often overlap on the maps.  A summary of the 

results of this analysis with all of the criteria including wastewater lines is included in 

table 3.4.   

3.2.2.1 BFI/McCarty Road, WMT/Bluebonnet & WMT/Ralston Road 

The BFI/McCarty Road, WMT/Bluebonnet and WMT/Ralston Road landfills occupy a 

total of 810 acres just outside the 610 Loop in northeast Houston.  The BFI/McCarty 

Road landfill meets the infrastructure, location, and natural amenity criteria for regional 

parks in Houston.  The confluence of landfills near the existing 354 acre Brock Park and 
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Golf Course offers the opportunity to create a nearly 1,200 acre park network in the 

urbanized area.  Brock Park, the BFI/McCarty Road and WCA/Ralston Road Landfills 

could be connected with a trail network that follows the creek that runs through all of 

these properties.   

 

Figure 3.6 BFI/McCarty Road, WMT/Bluebonnet & WMT/Ralston Road 

 

   

3.2.2.2 BFI/Whispering Pines 

The 186 acre BFI/Whispering Pines Landfill is located just north of Brock Park 

and the confluence of the BFI/McCarty Road, WCA/Ralston Road, and 

WMT/Bluebonnet Landfills.  The BFI/Whispering Pines Landfill is also located near the 

existing 46 acre Trotter (T.J.) Park and several designated bikeways.  While water and 
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wastewater lines are not available on site, they are within approximately ¼ mile of the 

edge of the property. 

 

Figure 3.7 BFI/Whispering Pines 

 

 

3.2.2.3 WMT/Atascocita 

The 226 acre WMT/Atascocita Landfill is located in Humble in the northeastern portion 

of the Houston metropolitan complex and near Lake Houston.  The landfill is not 

currently served by city water or wastewater.  The landfill is located west of the 

Lindsay/Lyons Sports Complex – a 108 acre multi-sports field facility that is owned by 

Harris County and operated by an association of Humble sports leagues (Harris County 

Precinct 4, 2005).  The City of Houston might join with the county or these associations 
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to expand this heavily used facility and perhaps augment the existing sports fields with 

open space for informal recreation or a nature preserve. 

 

Figure 3.8 WMT/Atascocita 

 

 

3.2.2.4 Sanifill 1578 

The 151 acre Sanifill 1578 Landfill is located just outside the Houston city limits 

in the far northern part of the Houston metropolitan complex and just west of the Bush 

Intercontinental Airport.  On-site water and wastewater are not available from the City of 

Houston.  While there are several golf courses and country clubs in the general vicinity 

(but outside the area shown on the map), this landfill is located in a gap in the 4 mile 

service areas of the existing regional parks and is within ½ mile of residential parcels not 
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within ½ mile of the nearest park.  According to the Parks Master Plan, the northeast 

sector, in which the Sanifill 1578 landfill is located, is the park poorest sector in the city 

with just 2.08 acres of city park land per 1,000 residents. 

 

Figure 3.9 Sanifill 1578 

 

 

3.2.2.5 Sanifill 2185 

The 273 acre Sanifill 2185 landfill is located in west-northwest Houston just 

inside Beltway 8.  Water and wastewater are available onsite and the landfill fronts two 

major roads and is easily accessible by freeway and an existing bikeway.  The Sanifill 

2185 landfill is also within blocks of the largely undeveloped 9,344 Cullen Park (shown 

on the inset map).  According to the Parks Master Plan, the western sector, where the 
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Sanifill 2185 landfill is located, has the highest ratio of park land at 31.05 acres per 1,000 

residents.  However, because most of this acreage is located in the largely undeveloped 

Cullen Park, the City identified the need for an additional regional park in the western 

sector.  The Sanifill 2185 Landfill could provide the land for this new regional park. 

 

Figure 3.10 Sanifill 2185 

 

 

3.2.2.6 WCA/Olshan, WCA/Urban & WCA Greenbelt South 

The confluence of the WCA/Olshan, WCA/Urban, and WCA/Greenbelt South landfills in 

far southeastern Houston offers the opportunity to create a 211 acre park.  All three 

landfills are in closure or post closure care and because they are all owned by WCA, the 

opportunity to acquire or lease all three seems highly plausible.  Water and wastewater 
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are already available at all but the WCA/Greenbelt South location.  The landfills front 

major roads, freeways and bikeways.  According to the Parks Master Plan the southeast 

sector has one of the lowest ratios of parkland per 1,000 residents at just 4.64. 

 

Figure 3.11 WCA/Olshan, WCA/Urban & WCA Greenbelt South 
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Table 3.4 Summary of Analysis of Regional Park and Distribution Criteria 

    Regional Park Criteria Distribution Criteria 
        Within  
      Front  1/2 mile of Within 
    Water  Major Front Unserved Regional 

Permit Holder Acres Water Sewer Feat. Bike Road Frwy. Residence 
Park 
Void 

BFI/McCarty Rd 694.02    near     

BFI/Whsp. Pines 186.27 .25 M .25 M  near  near    

WMT/Bluebonnet 61.88  .5 M  near      

WMT/Atascocita 226.07      near    

WCA/Greenbelt S 105.42  .5 M  near      

WCA/Urban LF 75.79         

Sanifill 1578 151.00    near      

WCA/Olshan LF 29.68         

Sanifill 2185 273.32    Near  near    

WCA/Ralston Rd. 55.48    near      

Meets Conditions             
Does Not Meet        

Conditions         
 
Source: City of Houston GIMS, TCEQ 

 

3.2.3 Cost Analysis 

The previous tiers of analysis have shown all of the landfills meet at least some of 

the conditions for redevelopment based on their adherence to the parkland distribution 

and/or regional park criteria.  In this final analysis, the landfills that offer the greatest 

potential benefit at the lowest cost will be identified.  This final analysis will include only 

those landfills that meet one or more of the following parkland distribution criteria: 

• located within ½ mile of residential parcels not currently meeting the 

½ distance-to-park standard 

• Located in a void in the existing regional park 4-mile service areas 
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The BFI/Whispering Pines and WCA/Ralston Rd. Landfills were eliminated from the 

final analysis for not meeting either of these criteria.   

It might seem advantageous to include landfills that may not meet either of these 

distribution criteria but are located on the growing urban periphery in this analysis.  

However, the decision to concentrate only on those meeting existing needs is logical 

when considering projected future population growth patterns.   

A significant portion of the future population growth in the City of Houston is 

expected to be within the existing city boundaries.  There are two primary reasons for this 

thinking.  First, according to the City of Houston Planning and Development Department, 

in recent years the City has attempted to encourage population growth in the already 

developed area to promote the more efficient use of existing infrastructure.  Substantial 

redevelopment initiatives such as the Main Street Revitalization Project are fueling 

population growth inside the 610 Loop.  This trend is expected to slowly radiate outwards 

from the central city into the distant future making beneficial use of the abundant vacant 

land within the urbanized area (2003).  Second, the City of Houston is hemmed in by the 

expanding jurisdictional boundaries of the several of the surrounding exurban 

communities where growth rates in the metro area are currently highest (Houston Parks 

& Henry & Associates, 2001).  In order to continue to grow in population, the City must 

increase densities within the existing city limits.   

3.2.3.1 Land Acquisition Costs    

From an economics perspective one of the primary reasons for redeveloping 

closed landfills into parks is the low cost of land at these sites.  For reasons ranging from 

perceived environmental contamination to the stigma associated with these properties to 

the real constraints posed by differential settlement and the necessity to protect the final 

landfill cover from intrusion and accommodate monitoring and maintenance activities for 
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the leachate and landfill gas collection systems, these sites are not highly coveted for 

development.  Consequently, the value and competition for these lands are low, making 

them ideally suited to the constrained budgets and the slow reacting financing 

mechanisms of Park and Recreation Departments.  Because these sites may be safely 

redeveloped into parks and with site characterization, careful planning, phased 

development and unique opportunities for income generation and cost savings, their 

development costs may mimic those at traditional greenfield sites, it is necessary to 

quantify the potential for savings from lower land values. 

HCAD data was used to compare the average value per acre of the parcels 

comprising the 8 landfills included in this analysis to the average value per acre of all 

surrounding parcels within ½ mile of the landfill boundaries.  Landfills in Houston are 

typically comprised of several parcels that range in size anywhere from less than 5 acres 

to several hundred acres.  Parcels with $0 land values (due to exemptions or other 

reasons) were excluded as were land parcels less than 1 acre in size.11   

The results of this analysis are presented in Table 3.5.  The value of the landfill 

parcels are between 20.8% and 90.6% lower than the value of the surrounding parcels.  

The values of landfill parcels were on average 79% lower than the values of surrounding 

parcels.  This amounts to an average landfill parcel value of approximately $4,240 per 

acre compared to a surrounding parcel value of $20,180 per acre – a difference of 

$15,940 per acre.  For a 200-acre Regional Park, this difference of $15,940 per acre 

would result in a savings of over $3 million on the cost of land acquisition. 

 
 

                                                 
11 The land parcels less than 1 acre in size were excluded because most were located in single family 
residential neighborhoods where higher land values because each has water and wastewater access despite 
their small size might make the difference in the value between landfill and the surrounding parcels 
misleadingly high.   
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Table 3.5 Land Acquisition Cost Comparison 

     Avg. Land Value / Acre      
 TCEQ  Landfill   Adjacent   Percent 
Landfill Permit Holder Permit  Parcels   (0.5 Miles)   Difference  Difference 
BFI/McCarty Road 0261    $  5,529      $  16,250     $  (10,721) -66% 
WMT/Bluebonnet 1279    $  2,594      $  17,097     $  (14,503) -85% 
WMT/Atascocita 1307    $  7,801      $    9,849     $    (2,048) -21% 
WCA/Greenbelt South 1389    $  2,181      $  12,994     $  (10,813) -83% 
WCA/Urban Landfill 1483    $  4,068      $  17,596     $  (13,528) -77% 
Sanifill of Texas, Inc. 1578  Incomplete Parcel Data  
WCA/Olshan Landfill 1586    $  2,116      $  10,209     $    (8,093) -79% 
Sanifill of Texas, Inc. 2185    $  5,380      $  57,292     $  (51,912) -91% 
Total      $29,669      $141,287     $(111,618) -79% 
Average      $  4,238      $  20,184     $  (15,946) -79% 

 
Source: Harris County Appraisal District (HCAD), City of Houston GIMS 

 

3.2.3.2 Offsite Development Costs 

 According to the Parks Master Plan, typical onsite development costs for 

Regional Parks 50 to 200 acres in size range from $1 million to $5 million (Houston 

Parks & Henry & Associates, 2001).  Because the landfills included in this analysis are 

all subject to the U.S. EPA’s MSWLF Criteria for closure and post-closure care, if the 

best practice park development guidelines from Chapter 2 are adhered to, the park 

development costs on these landfill sites should fall within this range of typical onsite 

development costs.  As stated, these typical costs are for on-site development only and do 

not include the cost of land acquisition or off-site development.  The previous analysis 

identified the potential for savings from lower land acquisition costs for landfills.  This 

analysis will identify the potential for savings from lower off-site development costs.  All 

8 landfills from the land acquisition cost portion of this analysis will also be included in 

the off-site development portion of the analysis. 
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Off-site development includes transportation and utility infrastructure 

improvements that are required to accommodate increased demand from the on-site 

development.  The cost of these off-site improvements can substantially increase total 

development costs.  One of the major advantages of redeveloping closed landfills as 

opposed to greenfields is that this costly infrastructure is normally all ready in place.  

Potential cost savings from reduced off-site development costs in Houston are explained 

in detail below. 

All of the 8 landfills in this final analysis front major roads or highways.  With the 

development of greenfield sites (especially those on the urban periphery), it may often be 

necessary to build or at least upgrade existing transportation infrastructure to 

accommodate the large volumes of automobile traffic produced by the operation of a 

large regional park.  With construction costs for even a minor collector street approaching 

$500,000 per mile (Governor’s Business Council – Transportation Task Force, 2003), 

building this off-site transportation infrastructure can significantly increase total 

development costs.  The cost of improving off-site transportation infrastructure to 

accommodate a Regional Park is expected to be $0 at all of these landfills. 

 Similar to transportation infrastructure, the need to build or upgrade off-site 

utility infrastructure to service the park can significantly increase total development costs.  

According to the EPA, the cost of constructing a small diameter12 sanitary sewer alone 

can range from close to $75,000 to more than $500,000 per mile depending on the type of 

piping material used (U.S. EPA, 2000).  A similar range of costs may be expected for the 

construction of water infrastructure.  Of the 8 landfills included in this analysis, 4 are 

already connected to City water and wastewater infrastructure.  The cost of improving 

off-site utility infrastructure to accommodate a Regional Park is expected to be $0 at 

                                                 
12 Small diameter is defined as 8 to 24 inches in diameter. 
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these landfills.  These 4 are the BFI/McCarty Rd., WCA/Urban, WCA/Olshan and 

Sanifill 2185 landfills.  

3.2.4 GIS Analysis Final Results 

 The 4 landfills best suited for redevelopment into parks from a distribution and 

development cost perspective are shown in table 3.6.  The landfills are arranged by 

ascending land acquisition costs per acre.  These landfills all meet one or more of the 

distribution criteria for increasing the equitable allocation of parkland in Houston, have 

expected on-site development costs inline with typical regional parks, $0 expected off-

site development costs from the construction of transportation or utility infrastructure and 

land acquisition costs between 66% and 91% less than those of the surrounding parcels.  

The redevelopment of these four landfills could add over 1,000 acres of new parkland in 

three underserved areas with potential land acquisition savings of more than $22.8 

million and millions more in saved off-site infrastructure improvement costs. 

 

Table 3.6 Landfills Best Suited for Redevelopment 

   Avg. Land Value / Acre        

  Landfill   Adjacent   
 

Landfill   Total  
Landfill Permit Hldr  Parcels   (0.5 Miles)   Difference   Acres   Savings  
WCA/Olshan Landfill    $  2,116     $  10,209     $   (8,093) 30   $     242,790  
WCA/Urban Landfill    $  4,068     $  17,596     $ (13,528) 76   $  1,028,128  
Sanifill 2185    $  5,380     $  57,292     $ (51,912) 273   $14,171,976  
BFI/McCarty Road    $  5,529     $  16,250     $ (10,721) 694   $  7,440,374  
Total    $17,093     $101,347     $ (84,254) 1073   $22,883,268  
Average    $  4,273     $  25,337     $ (21,064)    

Source: Harris County Appraisal District (HCAD), City of Houston GIMS 
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3.3 LIMITATIONS OF THE GIS ANALYSIS AND NEXT STEPS 

While this GIS based analysis is a very valuable initial step in the identification of 

the landfills best suited for redevelopment into parks, there are limitations to the 

soundness of its outcomes.  First, the detailed nature of the second and third tiers of the 

analysis (Regional Park Criteria Analysis and Cost Analysis) favors those landfills where 

the most information is available.  While it was possible to determine whether a landfill is 

located in an underserved area with just an approximate location, determining land 

characteristics and parcel costs requires detailed, parcel level information.  Consequently, 

the 10 landfills that made it beyond the initial analysis were favored over many of the 

others because there is more information available for them.  This does not necessarily 

mean that the landfills eliminated due to a lack of information could not be very 

successfully redeveloped into parks.  But given limited resources, it is often necessary to 

pursue only those options with sufficient information available to accommodate a 

thorough benefit analysis.  This GIS based analysis is highly beneficial because it informs 

the decision of where exactly to direct limited resources for a more complete analysis. 

This introduces a second limitation of the GIS analysis and the next steps that will 

need to be taken to determine the actual potential for the redevelopment of these landfills 

for recreational use.  The information available is unfortunately not detailed nor reliable 

enough to substitute for a thorough field analysis.  This GIS analysis can only identify the 

sites that warrant a more thorough analysis.  The next step is for the park development 

team, including planners, engineers and landscape architects, to meet with the landfill 

owner/operator for a thorough site inspection to determine the actual potential of the site 

for redevelopment.  The major benefit of the GIS analysis is that this team can 

concentrate its efforts on only those few sites with the greatest measured potential for 

beneficial and cost effective redevelopment.  The final chapter summarizes the 
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information presented thus far, presents specific evidence for the need for landfill 

redevelopments to increase parkland holdings in Houston, summarizes the suitability of 

Houston landfills for redevelopment and provides recommendations for landfill 

acquisitions. 
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Chapter 4: Conclusions and Recommendations 

4.1 THE NEED FOR LANDFILL REDEVELOPMENT TO INCREASE PARKLAND IN 
HOUSTON 

The City of Houston has a well established parkland deficit with estimates from 

the city’s Park and Recreation Department placing parkland acquisition needs at 6,773 

acres (TPL, 2001).  Remedying this deficit will require extensive resources that are 

unfortunately, not currently available.  The Houston Parks and Recreation Department 

must seek value added solutions to meet the parkland needs of the current and projected 

future populations.   

The attributes of parkland range from creating opportunities for improved public 

health to environmental and aesthetic improvements to increased land values and 

economic development opportunities through increased commercial and residential 

growth.  The City of Houston established the importance of parkland to the city in the 

Park and Recreation Department’s Parks Master Plan.  This document includes a 

comprehensive citywide needs assessment and recommendations for the 

rehabilitation/redevelopment of all existing park facilities and the acquisition of 79 new 

parks and the expansion of 20 existing parks (Houston Parks & Henry & Associates, 

2001).  The overwhelming desire for additional parkland was first expressed by residents 

in the 3 year Imagine Houston visioning process that ended in 1997 (Minding our Natural 

Resources Focus Group, 1997) and more recently in 2001 when voters approved an $80 

million bond package to fund the first phase of the Parks Master Plan (Myatt, 2004). 

The cause of Houston’s dramatic parkland deficit may lie in a national trend 

toward the decentralization of federal and state government which has led to the 

relegation of more responsibilities to cash strapped local governments.  For decades local 
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governments have been forced to cut expenditures for all “non-essential” activities, such 

as parkland acquisition, to meet the funding requirements of the most basic and essential 

city provided services (Campenni and Khan, 2003).  The inequitable distribution of 

parkland within the city may be the result of a reliance on bond financing for parkland 

acquisition which traditionally does not allow parkland acquisition on pace with the rate 

of new residential development.  Voters approve bond measures as a reaction to existing 

needs and consequently, funds for parks must often be used for expensive infill to address 

existing deficiencies.  Consequently, funds are often unavailable for purchasing land for 

parks ahead of, or to spur development.  Additionally, due to the typical time period 

between the passage of bond measures, there are often years when funds are unavailable 

for parkland acquisition.  This creates a new deficit in newly developed areas which must 

be addressed by the next bond measure.  The state prohibited use of impact fees for 

parkland acquisition and limited use of developer exactions (Wilson, 2003) does not 

provide cities with reasonable alternatives to bond financing in the face of budget 

shortfalls.  These are many of the issues that were likely considered when the 

recommendation was made in the Parks Master Plan that the Park and Recreation 

Department pursue partnerships with private and quasi-private groups as value added 

solutions to the parkland deficit. 

 

4.2 SUITABILITY OF HOUSTON LANDFILLS FOR REDEVELOPMENT 

The MSW landfills in and adjacent to the Houston city limits can provide a source 

of land for new regional parks while offering several advantages over traditional 

greenfield park development.  Because new parkland may spur development, 

redeveloping landfills in the existing urbanized or near urbanized area may encourage 

infill or redevelopment as opposed to encouraging further greenfield development on the 
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periphery.  The redevelopment of these landfills may have a significant impact on 

reducing the negative effects of suburban sprawl so pervasive in Houston including: 

increased traffic congestion, wildlife habitat loss, the abandonment of the urban core and 

inner ring suburbs (Reddy, Adams & Richardson, 1999), increased cost to taxpayers of 

extending infrastructure such as roads, utilities, schools and other public facilities and 

increased development pressure on agricultural land on the city’s periphery.  

Additionally, the redevelopment of landfills into parks may rejuvenate the local economy 

by encouraging investment in nearby property, enhance tourism, provide overall 

ecological improvements (Lerner & Poole, 1999), decrease risks to public health and 

safety, restore former landscapes, and remove the social stigmas associated with 

communities surrounding such sites (DeSousa, 2003). 

The MSW landfills in and around Houston can safely provide a source of 

inexpensive land for new regional parks.  According to the US EPA, closed MSW 

landfills can safely and effectively be redeveloped into parks to accommodate a wide 

variety of recreational facilities and activities.  Because these landfills are not suited for 

residential development and are prohibitively expensive to develop for commercial or 

industrial uses,13 land values on current and former MSW landfills are only a fraction of 

land values on adjacent land parcels.  The GIS analysis in the previous section revealed 

the average land values on 8 landfills in and adjacent to the Houston city limits are on 

average 79% less per acre than the surrounding parcels within ½ mile. 

Cities are sometimes reluctant to acquire closed MSW landfills and other 

brownfield sites for fear cleanup costs and future liability issues could drain the city 

coffers.  This should not be a concern if the closed landfill is subject to and in compliance 
                                                 
13 Using closed landfills for these types of development is prohibitively expensive for several reasons.  
First, expensive engineering and constant maintenance and repair are required to counteract the effects of 
differential ground settlement on building foundations, streets and parking structures.  Second, the 
requirement to protect the final cover and provide access to leachate and landfill gas collection systems 
severely limits density. 
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with the US EPA’s closure and post-closure care guidelines for MSW landfills.  The U.S. 

EPA MSWLF Criteria ensure that the landfill owner/operator close the landfill in a 

manner that makes it safe for reuse, monitor and maintain leachate and landfill gas 

collection systems, maintain the final cover, and monitor groundwater for contamination 

for 30 years following final closure.  Should any problems arise during this period, the 

landfill owner/operator is financially and legally responsible for making any necessary 

corrections.  There are strict guidelines for financial assurance to ensure funds are 

available for any required remediation activity14.  Fortunately, to date the leachate, 

landfill gas, and final cover designs prescribed by the US EPA have proven effective and 

facilities utilizing them have required few remediation activities (Magnuson, 1999). 

Landfills that were closed prior to enactment of the US EPA’s MSWLF Criteria 

in the early 1990s are not subject to the same strict guidelines for closure and post-

closure care and monitoring.  Regulations prior to the enactment of the EPA guidelines 

were largely the responsibility of the states.  In Texas, state law requires that for landfills 

closed prior to October 9, 1991, for a period of 5 years the “owner or operator shall 

correct, as needed, erosion of cover material, lack of vegetative growth, leachate or 

methane migration, and subsidence or ponding of water on the unit or site.”  Final covers 

are required to be composed of 18 inches of clay covered by 12 inches of topsoil but 

there are no maximum permeability or synthetic liner requirements (Texas 

Administrative Code, 1993).  The requirements for groundwater monitoring and leachate 

and landfill gas production monitoring and maintenance are also subject to fewer controls 

than those landfills that received waste after October 9, 1993 and are subject to the US 

EPA’s MSW landfill criteria. 

                                                 
14 Additional liability protection may be available in the form of a U.S. EPA Protective Purchaser 
Agreement (U.S. EPA, 2004). 
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The distinction between closed MSW landfills subject to the new regulations and 

those grandfathered under the old regulations is important from a cost standpoint but 

should not necessarily dissuade a city such as Houston from redeveloping older or 

abandoned landfills.  A strong argument may be made that it is ultimately the 

government’s responsibility to cleanup abandoned contaminated sites when they pose a 

danger to the health of the environment or nearby residents and a lapse in regulations 

allowed an owner/operator to dodge the legal and financial responsibility for site 

remediation.  Unfortunately in these situations the city, despite having little or no part in 

forming the regulations guiding the operation of landfills, will foot the majority of the 

cost of redevelopment even when partnerships are formed with the US EPA or TCEQ.  

Redeveloping an abandoned contaminated site into a park affords not only all of the 

benefits of parks and redeveloped brownfields previously discussed, but most importantly 

may protect the health of nearby residents by cleaning contaminated groundwater and soil 

that may easily migrate off site and into the surrounding community.  Unfortunately the 

cost of such cleanups may easily reach into the tens if not hundreds of millions of dollars.  

Where there is no imminent threat to public health but the exact level of contamination is 

not known city decision makers must carefully decide if the benefits outweigh the costs. 

 

4.3 THE POTENTIAL FOR LANDFILL-TO-PARK REDEVELOPMENTS IN HOUSTON 

Ten landfills that remain open or are in the early stages of closure or post-closure 

care and therefore are subject to the US EPA’s MSWLF Criteria were examined for their 

potential to be redeveloped into parks in the GIS analysis described in Chapter 3.  These 

facilities all met or exceeded the acreage requirements for regional parks as outlined in 

the Parks Master Plan.  All 8 of these landfills are located in areas identified as 

underserved in one or more respects by the initial GIS analysis outlined in the previous 
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chapter.  Four of these landfills are located in voids in the 4 mile service areas of the 

existing regional parks and six of these landfills are located within ½ mile of residential 

parcels that are not within ½ mile of the nearest City park.  By meeting these criteria, the 

landfill sites satisfy the goals and objectives identified in the Parks Master Plan that will 

guide the acquisition of land for new parks.   

To a significant degree all 10 landfills meet the infrastructure, natural amenity, 

and accessibility requirements for regional parks also outlined in the Parks Master Plan 

(Houston Parks & Henry & Associates, 2001).  As it turns out, landfills and regional 

parks have very similar infrastructure and accessibility requirements.  First, these 

landfills are all located with frontage access on major roads or freeways, a condition 

necessary to facilitate the movement of waste transport trucks between the landfill and 

waste collection sites throughout the city.  Regional parks also must have major road or 

freeway frontage to accommodate a large number of personal vehicles that are likely to 

be entering or exiting the park in close proximity before or after a planned event.  These 

landfill sites are often in close proximity to existing bikeways.  Where bikeways to do not 

front the landfill sites, they in most cases could easily and cost effectively be rerouted or 

extended. 

Second, most of these landfills already have access or are located in close 

proximity to existing water and wastewater lines.  Access to water and wastewater is 

necessary for many of the auxiliary facilities typically located on a landfill site such as 

offices, staging areas, and maintenance facilities.  Similarly access to water and 

wastewater is necessary to support the auxiliary facilities typically included in regional 

parks including concession stands, restrooms and offices.  The existence of onsite or 

closely located water and wastewater lines provides a cost advantage over many 

greenfield sites on the periphery where utility infrastructure may not be in place.   
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Landfills are rarely located in close proximity to residential neighborhoods.  This 

is also a desirable locational situation for regional parks where large volumes of traffic, 

field lighting, and noise make them largely incompatible with residential uses.  Landfills 

are also often surrounded by acres of unfilled land that serve as buffer areas to protect 

surrounding property owners from the noise, dust and smell associated with the daily 

operations of a large MSW landfill.  This buffer land is desirable for similar reasons in a 

regional park – shielding the surrounding property owners from the noise and light 

associated with the more intense uses such as sports fields.  In a regional park located 

above a closed MSW landfill, these buffer areas are often utilized to the extent possible 

for less intense uses such as buildings, interior roads and parking lots and deep rooted 

vegetation plantings. 

Few of these landfill sites offer a natural water feature, which is a desired feature 

for a regional parks.  However, naturalistic water features may be constructed during the 

closing of the landfill.  In many cases the earthern material that forms the final landfill 

cover may be excavated onsite leaving a borrow pit that can be used to capture 

stormwater runoff.15  To serve the needs of a regional park, these borrow pits may be 

turned into retention ponds that have sufficient excess capacity to store stormwater runoff 

while permanently holding water in between rain events.  These wetponds may be 

attractively planted with native plants to provide a wetlands wildlife habitat surrounded 

by trails for visitor access.16  The water stored in these wetponds may also be used to 

irrigate the park grounds.  Any excess water will flow away from the buried waste and 

back into the wetpond. 

                                                 
15 Because the final cover must be at least gently sloped to prevent water from sitting on the cover and 
migrating down into the buried waste, it is often necessary to capture the runoff from the landfill in a 
retention/detention pond so it may be slowly released to prevent flooding down gradient.   
16 The water stored in the wetpond will contain only the runoff from the vegetated surface of the landfill 
and small amounts of impervious cover in the park and will be sealed to prevent the migration of water into 
the landfill and the migration of leachate into the wetpond.   
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Because the infrastructure and accessibility requirements are so similar for MSW 

landfills and regional parks and water features so desirable in regional parks may easily 

be added and provide an essential function for a closed landfill, development costs may 

be lower on closed MSW landfills than many greenfield sites on the periphery.  While 

ground settlement, accommodating leachate and landfill gas collection systems and 

protecting the integrity of the final cover may require modifications to traditional park 

development practices, Chapter 2 explains how development costs may be minimized 

through site characterization, intensive planning, and phased development that may 

require less intense uses, at least initially.  Even with these steps, there are however, 

likely to be higher than normal costs associated with site characterization, intensive 

planning, legal and administrative services and long-term upkeep and maintenance.  

Fortunately much of this cost can be offset by the substantially lower than average land 

values that may amount to millions in savings for a large regional park. 

The final tier of analysis in Chapter 3 identified the 4 landfills with the greatest 

potential for beneficial redevelopment at the lowest cost.  These landfills are located in 

park deficient communities, have expected on-site development costs in-line with typical 

regional parks, $0 expected off-site development costs from the necessary extensions to 

transportation or utility infrastructure and land acquisition costs on average 83% less than 

the surrounding parcels. 

 

4.4 LANDFILL ACQUISITION RECOMMENDATIONS 

Landfills can provide an ongoing source of inexpensive land for redevelopment 

into parks.  Despite increased recycling efforts, per capita MSW generation rates have 

remained relatively constant since 1990.  Even with recovery efforts (recycling and 

composting) and combustion, more than 55% of MSW waste (130.8 million tons in 2003) 
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is disposed of in landfills (US EPA, 2005b).  In a city and metropolitan area such as 

Houston that is expected to continue to undergo massive population growth, available 

landfill space is likely to only increase.  The benefit to a community of this need for 

additional landfill space in the future is the redevelopment potential of these landfills into 

parks after they have been filled and closed. 

After a landfill is closed, it may be a year or more before the landfill is properly 

closed and determined safe for redevelopment in adherence with the TCEQ permitting 

process.  This plus the fact that many of the existing landfills in Houston will not reach 

capacity for several years allows the planning for their redevelopment and the securing of 

funds to begin.  As previously discussed, a thorough site characterization, informed and 

intensive site planning, and phased development are the keys to keeping redevelopment 

costs low.  These are important steps that may be started in advance of the full 

appropriation of funds for land acquisition, which in Houston’s case may be years or 

decades down the road17.   

The potential for cost savings increases the earlier the Park and Recreation 

Department begins working with the landfill owner/operator.  As a minimum, it is 

necessary from a cost perspective for the Park and Recreation Department to work with 

the landfill owner/operator to develop a site characterization that inventories the location, 

type and quantity of waste and access and equipment location points for ongoing post 

closure care.  This should guide the redevelopment process to ensure appropriate 

facilities and activities are chosen and placed where they will not be subject to premature 

degradation from the persistent changes the landfill will undergo as the waste buried 

below ground settles. 

                                                 
17 With the majority of funds from the recently passed bond measure earmarked for the redevelopment and 
rejuvenation of existing parks, land acquisition funds are not likely to be available until the next bond 
package is passed by voters.   
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Greater cost savings may be gained if the park development planners work with 

the landfill owner/operator prior to the closure of the landfill to design a closure plan and 

final cover design that will be conducive to the recreational reuse.  There are many design 

features that may be much more easily and inexpensively incorporated into the closure 

plan than retrofitted after the final cover has already been installed.  An example is the 

borrow pit which which may be designed and located to capture stormwater runoff from 

the landfill cover and other areas of the park to prevent flooding down gradient, provide a 

source of water for irrigation and create an attractive amenity for wildlife and visitors.  

Additionally the landfill cover may be built to include a drainage layer so the top surface 

may be less severely graded to accommodate sports field and berms may be created to 

accommodate deep rooted trees as integral parts of the final closure plan. 

The greatest cost savings may be gained in the future when the Parks and 

Recreation Department works with the landfill owner/operator to design the landfill to 

accommodate the end use.  This will require the Park and Recreation Department work 

with the landfill owner/operator to determine where and how the waste will be buried.  

One of the most successful landfill-to-park redevelopments is Shoreline Regional Park in 

Mountain View, California because the owner/operator designed the landfill to 

accommodate the end use.  Waste was buried in independent cells separated by unfilled 

land to accommodate future roads, parking lots, foundations, and other structures not well 

suited to placement on filled land.  In this case the revenue generating potential of the 

land sold or leased for development offset losses from leaving large portions of the site 

unfilled (Magnuson, 1999).  This is, however, a scalable solution.  If the site is to be 

redeveloped into a regional park and the majority of the infrastructure can be located in 

the buffer areas or front staging area, the only change from a traditional landfill design 
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may be that waste is buried in cells with enough filled land left between to accommodate 

interior drives, and buried utility pipes. 

The City of Houston’s parkland deficit will not be erased overnight.  While the 

City has taken the first steps by developing a Parks Master Plan and has received a 

commitment from the voters in terms of an approved $80 million bond for 

implementation of the first phase of the Parks Master Plan, locating and purchasing the 

huge volume of land needed to overcome this deficit is at best an extremely difficult 

proposition.  MSW landfills offer a supply of inexpensive land dispersed throughout the 

City and adjacent area to meet the current and perhaps more importantly future parkland 

needs of the residents.  The need for landfills will continue to increase in areas such as 

Houston will huge metropolitan populations that are expected to continue to grow.  

Although the trend is toward larger regional landfills located away from major 

metropolitan centers (US EPA, 2005b), finding an unpopulated area within a suitable 

transport distance in a city as widely dispersed as Houston is already difficult and can be 

expected to be even more difficult in the future.  Landfills will continue to operate and 

offer a seemingly inexhaustible source of land for park development well into the future.  

Although the learning curve may certainly be steep with the technical, legal, and 

regulatory obstacles, the payoff from their redevelopment can continue as long as 

landfills are a necessary part of our lifestyle.  Perhaps even the siting process for future 

landfills could be less contentious if the landfills were designed and built to 

accommodate the next great regional park. 
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Appendix A: Completed Recreational Facilities on Closed Landfills 

  LANDFILL PARK 
         

 
State 

City or 
County 

Landfill 
Name 

Year 
Open 

Year 
Close 

 
Name 

Year 
complete 

 
Acre 

California Berkeley  1957  Cesar Chavez 
Park 

1991 90 

California Fresno Fresno 
Municipal 
Sanitary 
Landfill 

1938 1987 Regional 
Sports Park 

2003 350 

California Glendale    Scholl Canyon 
Golf Course 

  

California Los Angeles  1950s 1970s Delano Park   
California Los Angeles  1951 1969 Industry Hills 

Recreation & 
Conference 
Center 

  

California Los Angeles Bishops 
Canyon 
Landfill 

1966 1969 Elysian Park   

California Mountain 
View 

 1968 1981 Shoreline at 
Mountain View 
Park 

 700 

California Oakland    Metropolitan 
Golf Links 

2003 125 

California Oxnard Coastal 
Landfill 

 1990 Victoria Lakes 
Golf Club 

2004 68 

California Palo Alto    Byxbee Park   
California Sacramento  Mid 

1960s 
1994 Sutter's 

Landing 
Regional Park 

 172 

California San Jose Martin  1974 Martin Park 2007 5.8 
California San Jose Watson 1914 1934 Watson Park 1960 26.6 
Colorado Colorado 

Springs 
26th Street 
Landfill 

1970 1986 Red Rock 
Canyon Open 
Space 

2004 789 

Colorado Denver Arapahoe 
County 
Landfill 

Mid 
1960s 

1985 David A. 
Lorenz 
Regional Park 

 140 

Colorado Sheridan    Englewood 
Golf Course 

 267 

Colorado Sheridan    Englewood 
Centennial 
Park 

 9.4 

Florida Davie Davie 
Landfill 

 1987 Vista View 
Park 

2003 160 

Florida Green Cove 
Springs 

   Vera Francis 
Hall Park 

  

Florida Hialeah Northwest 
58th Street 
Landfill 

1952 1982 Northwest 
58th Street 
Superfund Site 

 70 

Florida Jacksonville Stetson 
Road 
Landfill 

  Earl M. 
Johnson 
Memorial Park 

1990 56.24 

 76



  LANDFILL PARK 
         

 
State 

City or 
County 

Landfill 
Name 

Year 
Open 

Year 
Close 

 
Name 

Year 
complete 

 
Acre 

Florida Jacksonville    Brackridge 
Park 

1974 21.93 

Florida Jacksonville Private 
Landfill 

  Chuck Rogers 
Park 

1997 14.4 

Florida Miami    Ives Estate 
Park 

  

Florida Palm Beach Dyer 
Landfill 

 1990 Dyer Park 1997 405 

Florida St. 
Petersburg 

   Mangrove Bay 
Golf Course 

1977 180 

Florida St. 
Petersburg 

   Bobby Hicks 
Park 

  

Florida St. 
Petersburg 

   Gadsden Park   

Florida Tampa Landfill #9 Late 
1940s 

early 
1960s 

Cypress Point 
park 

  

Florida Tampa Landfill #41  1957 Rogers Park 
Golf Course 

  

Florida Tampa Landfill #39  1956 Rowlett Park   
Illinois Chicago   1991 Harborside 

International 
Golf Center 

1996 450 

Illinois Chicago Dupage 
County 
Landfill 

1965 1973 Blackwell 
Forest 
Preserve 

  

Illinois Geneva Settler's 
Hill Landfill 

  Settler's Hill 
Golf Course 

1991  

Illinois Northbrook WMI Lake 
Landfill 

1970 1992 Willowhill Golf 
Course 

1995 185 

Massachuset
ts 

Boston Gardner 
Street 
Landfill 

~1915 1985 Millennium 
Park 

2000 100 

Massachuset
ts 

Boston City of 
Boston 
Landfill 

  Spectacle 
Island 

 121 

Massachuset
ts 

Cambridge   1970s Danehy Park  50 

Massachuset
ts 

Dorchester Hallet 
Street 
landfill 

  Pope John 
Paul II Park 

2000 65 

Massachuset
ts 

Marshfield   1969 Peter Igo Park 1974 17 

Massachuset
ts 

Topsfield   early 
1990s 

Landfill Park  25 

Missouri St. Louis    W.C. Handy 
Park 

1941 11.96 

New Jersey Egg Harbor 
Township 

Pineland 
Park 
Landfill 

  McCullough's 
Emerald Golf 
Links 

2002 210 

New Jersey Pitman & 
Mantua 

Lipari 
Landfill 

1958 1971 Alcyon Park   

New Mexico Albuquerqu
e 

   Kodak 
Albuquerque 
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  LANDFILL PARK 
         

 
State 

City or 
County 

Landfill 
Name 

Year 
Open 

Year 
Close 

 
Name 

Year 
complete 

 
Acre 

Intl Balloon 
Fiesta 

New York Merrick  Early 
1960s 

1984 Norman J. 
Levy Park and 
Preserve 

2000  

North 
Carolina 

Charlotte Informal 
Dump 

  Seversville 
Neighborhood 
Park 

2004 10 

North 
Carolina 

Charlotte Incenerator   Southside 
Park 

1998 11 

North 
Carolina 

Charlotte Harrisburg 
Road 
Landfill 

 1994 Charles T. 
Myers Public 
Golf Course 

1997 310 

North 
Carolina 

Charlotte York Road 
Landfill 

1968 1986 Renaissance 
Public Golf 
Course 

1987 260 

North 
Carolina 

Charlotte York Road 
Landfill 

1968 1986 Renaissance 
Soccer/Softbal
l Complex 
Park 

1985 140 

North 
Carolina 

Charlotte Holbrook 
Road 
Landfill 

 late 
1980s 

David B. 
Waymer 
Flying Field 

 40.24 

North 
Carolina 

Charlotte McAlpine 
Creek 
Landfill 

 early 
1970s 

McAlpine 
Creek 
Community 
Park Soccer 
Complex 

 462 

Ohio Circleville Bowers 
Landfill 

1958 1968 Bowers 
Landfill 
Superfund Site 

  

Ohio Columbus Model 
Landfill 

 1985 Phoenix Golf 
Links 

2000 185 

Ohio Toledo North Cove 
Landfill 

  Liberty Park   

Pennsylvania Neville 
Island 

Ohio River 
Park 
Superfund 
Site 

1930s mid 
1960s 

Neville's Island 
Sports 
Complex 

  

Texas Houston BFI Holmes 
Road 
Landfill 

1970 1979 Wildcat Golf 
Club 

 450 

Texas San Antonio   early 
1990s 

Pearsall Park  232 

Utah Taylorsville 
City 

   Vista Park   

Virginia Virginia 
Beach 

   Mount 
Trashmore 

1974 50 

Washington Lacey Hawks 
Prairie 
Landfill 

  Closed Loop 
Park 

 15 

Washington Seattle Interbay 
Dump 

1911 1968 Interbay 
Family Golf 
Center & 

 55 
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  LANDFILL PARK 
         

 
State 

City or 
County 

Landfill 
Name 

Year 
Open 

Year 
Close 

 
Name 

Year 
complete 

 
Acre 

Interbay Park 

Washington Seattle Genese 
Landfill 

1942 late 
1960s 

Genesee Park 
& Playfield 

1968  

Washington Seattle Montlake 
Disposal 
Site 

1926 1966 Montlake 
Intramural 
Fields 

  

Washington Seattle Judkins 
Street 
Disposal 
Site 

1910 early 
1950s 

Judkins Park 
& Playfield 

 6.2 

Washington Seattle Green Lake 
Landfill Site 

Early 
1900s 

1933 Woodland 
Park 

 90.9 

Washington Seattle Washingto
n Park 
Landfill Site 

1909 1935 Washington 
Park 
Arboretum 

1930s 230 

Washington Seattle Rainier 
Landfill 

1913 1916 Rainier 
Playfield 

1910 9.5 

Wisconsin Town of 
Cedarburg 

Pleasant 
Valley 
landfill 

  Pleasant 
Valley Nature 
Park 

  

Note: These public facilities were cataloged during TPL's Summer 2005 survey of landfill to park projects.  
This list is by no means exhaustive but provides a sample of the better documented landfill to park 
conversions. 
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Appendix B: Permitted Landfills in the Houston Area  

            Park Distribution Criteria 
      Within  
     HCAD 1/2 mile of Within 
 TCEQ  Year Year Parcel Unserved Regional 

Permit Holder Prmt Acres Open Closed Info. Residence Park Void 
BFI McCarty Road 0261 694.02 1984 2007    
BFI/Whispering Pines 1193 186.27 1978 2102    
WMT/Bluebonnet 1279 61.88 1978 2003    
WMT/Atascocita 1307 226.07 1990 2007    
WCA/Greenbelt South 1389 105.42 1980 2002    
WCA/Urban Landfill 1483 75.79 1991 2003    
Sanifill of Texas, Inc. 1578 151.00 1983 2004    
WCA/Olshan Landfill 1586 29.68 1983 2004    
Sanifill of Texas, Inc. 2185 273.32 1990 2676    
WCA/Ralston Road 2240 55.48 1994 2012    
Sanifill of Tx/A-F Sand 1301 65.08 1979 2029   NT 
Casco Haul & Excav. 1403 115.00 1980 1990   NT 
Sanifill of Texas, Inc. 1540 83.62 1993    NT 
Sanifill of Texas, Inc. 1565 118.12 1997    NT 
G O Weiss, Inc 1599 125.00 1999    NT 
City of La Porte 1765 80.97 1984 2001   NT 
Cougar Disposal, Inc. 1921 114.57 1996    NT 
B & J Dirt & Ditch Svc. 1226 4.59     NT 
B & J Dirt & Ditch Svc. 1526 7.53 1977 1984   NT 
Brittmoore Landfill, Inc. 1258  1977 1983   NT 
Carter Swint Co. 283 3.25  1983   NT 
City of Baytown 1497   1989   NT 
City of Galena Park 1107   1984   NT 
City of Tomball 1140  1979 1994   NT 
Clow Road Landfill Co. 1920      NT 
Community Maint. Inc. 1323 1.76 1980 1990   NT 
Dependable Truck. 1420  1982 1995   NT 
Eastbelt Landfill 1493  1983 1989   NT 
Harris Cnty. Landfill #3 1105  1970 1984   NT 
Hazelwood Landfill 80  1975 1984   NT 
Hughes Sand Pits Inc. 150 2.82  1988   NT 
Jack R. Wade 1574   1984   NT 
KGW Corporation 1602 37.98  1989   NT 
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            Park Distribution Criteria 
      Within  
     HCAD 1/2 mile of Within 
 TCEQ  Year Year Parcel Unserved Regional 

Permit Holder Prmt Acres Open Closed Info. Residence Park Void 
L. Griffin/B & L Landfill 1229      NT 
Lakeside Landfill 1610 42.96  1986   NT 
Lawrence Petit 763  1975 1980   NT 
Livingston Const. Co. 1194  1967 1979   NT 
Rsrc. Recovery, Inc. 1074  1966 1983   NT 
Sand Enterprises 1786      NT 
Sanifill of Texas, Inc. 1135  1978 1987   NT 
Sanifill of Texas, Inc. 1448  1981 1989   NT 
Sanifill of Texas, Inc. 1511  1983 1992   NT 
Seabrook Sand Co. 1688      NT 
Walter M. Halley 1207  1973 1983   NT 
Western Contractors  1634         NT 

Meets Conditions        
Does Not Meet Conditions       
Not Tested  NT      
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