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The search for sources of renewable energy is focusing increasingly 

on closed landfills, undevelopable land and potentially contaminated 

land, where the installation of photovoltaic solar arrays can turn an 

environmental liability into a revenue-producing asset. According to 

the Environmental Protection Agency, thousands of closed landfills 

nationwide may serve as effective sites for future solar energy 

projects. Already there are at least 64 solar projects in the U.S. 

installed on capped landfills.

Among them is the Hartford Landfill in Hartford, Connecticut. It is unique in that its PV system was made 

possible by implementing an innovative alternative final cover system approach to achieve the most 

economical and risk-adverse solution available for supporting solar array placement on landfills. The 

geosynthetic membrane landfill cap provides durable, stable surfaces that are easily maintained, can 

support vehicular traffic, prevent erosion, and reduce dust.

The latest advancement in geosynthetics is the Engineered Synthetic Turf (EST) System, which meets 

or exceeds regulatory requirements mandated by the EPA and can be less costly to construct and 

maintain for site owners over time. Additional EST System advantages include superior erosion and wind 

resistance, long-term geomembrane integrity and ease of accessibility. It is quick and easy to install, and 

offers several economical benefits throughout its life cycle, even in applications that involve placement of 

solar arrays at landfills. 

The EST system should serve as a catalyst for change not only at the state level, but also at the federal 

regulatory level. Used in conjunction with solar electric-energy generation technologies, this product can 

make green energy development a reality.
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Challenge

The Hartford Landfill began operation in the 1940s, and for many years was considered an eyesore. In 

2007, the agency now known as the Materials Innovation and Recycling Authority began the process 

of capping and closing the 96-acre facility. By 2011, only 35 acres remained uncapped. That year, 

the landfill’s operators identified potentially viable options for capping that area and allowing for the 

development of a solar array on top of the cap. 

Landfill sites can be challenging locations to locate solar arrays. After all, under the landfill cap is a mound 

of decomposing waste that is constantly changing in content type and shape due to the natural process of 

decomposition. Therefore, landfill owners are required to demonstrate to regulators that waste contained 

in a landfill with the addition of a solar array on site will have a net-zero impact to the environment.

This is accomplished by focused evaluation on three key areas of the application during a feasibility 

study. First, findings must demonstrate that direct contact with waste will not occur at any time. Second, 

water infiltration into the waste pile is minimized and will also not increase. Lastly, the effectiveness of the 

landfill’s gas and stormwater management systems are not compromised. 

Additional conditions to consider when placing a solar array on top of a landfill also include:

• Understanding the settlement of the landfill over time – weight load/limit capabilities of a landfill.

• Constraints on the footing/foundations of the solar panels and racking systems.  

• Additional stormwater controls required.

• Vegetation establishment after solar array placement.

• Changes to a long-term care and maintenance plan of the solar array and facility. 
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At the Hartford Landfill, the president of MIRA appointed an evaluation team 

to thoroughly consider these additional design criteria to select the best option 

for capping the landfill. Aiming to comply with the EPA’s guidelines and to also 

select the most risk-adverse and economical solution for the community, the 

president challenged the evaluation team to also include in its evaluation the 

following:

• The technology should have a proven track record.

• The solution would need to be able to withstand prolonged exposure to the elements.

• Any replacement needs, should failure occur, must be economically feasible in terms of cost, time, and 

effort.

• The chosen technology must be able to withstand foot and vehicular traffic.

• The product should be aesthetically pleasing. 

MIRA had applied to the Connecticut Department of Energy and Environmental Protection (CTDEEP) 

for a permit modification to allow for the use of geosynthetic technologies. In the application, MIRA and 

its engineer, Fuss & O’Neill, Inc. demonstrated that the alternative capping technologies would function 

as Subtitle D compliant final cover systems while supporting a one megawatt solar array. In late 2011, 

CTDEEP approved the application for alternative capping technologies with the development of a solar 

array. In 2012, MIRA won a contract with Connecticut Light & Power (CL&P) to sell zero-emission 

renewable energy credits and to interconnect a one-megawatt solar electricity-generating facility to the 

CL&P electric distribution system. In 2013, MIRA issued a Request for Proposals for the construction of 

that facility and the Subtitle D compliant final cover system.
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MIRA and Fuss & O’Neill reviewed possible landfill capping technologies and narrowed its options to three. 

The first was to cap the site with a traditional vegetative cover. The second option was to cap the landfill 

with an exposed thermoplastic polyolefin membrane, which is commonly used in the roofing industry. The 

third option was an EST System called ClosureTurf™. In 2013, after an in-depth evaluation of proposals 

received, MIRA approved the installation of the EST System technology as the final membrane cap for the 

solar electricity generating facility at the Hartford Landfill, making it the first in the industry to incorporate 

an innovative capping system and the deployment of a solar array on a landfill.

The EST System combines six functional layers of the traditional Subtitle D cover into three components:

• A 50-mil-thick structured geomembrane called AGRU Super Gripnet®

• A tufted geotextile referred to as engineered synthetic turf

• Approximately 0.5 in of infill placed into the engineered turf, which can be either sand or a cementious 

infill.

The EST System is essentially soilless, but provides for coverage of the underlying geomembrane. It 

has the look and feel of natural grass because of its geosynthetic erosion layer created by engineered 

turf infilled with sand. Another benefit of this geosynthetic erosion layer is that it serves to protect the 

underlying geomembrane from wind uplift.

Another important function of the geosynthetic erosion layer is the protection which it provides for the 

underlying geomembrane from UV degradation and temperature. The design life of the EST System 

when maintained properly is in excess of 30 years – the typical post closure care period. To determine 

Solution
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the design life of any geosynthetic, the potential for degradation of the material in service, or weathering, 

must be evaluated as the presence of chemicals, extreme temperatures, or UV irradiation will accelerate 

degradation over time.  

For the EST System however, the infill of the geosynthetic erosion layer provides protection as it covers 

and insulates both geosynthetic components of an EST System.  However, a portion of the grass blade of 

the engineered turf component still remains exposed, and is therefore the most vulnerable portion of the 

system receiving the highest level of UV irradiation while in service.  For this reason, understanding the 

turf yarn durability has been critical to determining the functional longevity of the technology.

An independent third-party weathering study conducted at the Atlas Weathering 

Laboratory in New River, Arizona, indicates that after 100 years of exposure, 

the turf yarn will have three times the strength it needs to perform (resisting 

wheel loadings while trafficked). This is due to advancements made in polymer 

engineering over the last decade with the incorporation of high absorption UV 

stabilizers used in the yarns, and the initial high tensile strength designed into 

the yarn during manufacturing. These two geosynthetic characteristics result 

in superior residual strength of the grass blades over time. The remaining 

synthetic parts (the engineered turf backing and the geomembrane) are covered and insulated by infill, 

providing redundancy and additional protection against heat and UV degradation adding many years of 

functional life to the components of the EST System well beyond 100 years.
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With an EST System, it is economically feasible to close an entire landfill or as little as one acre at 

a time because it does not require large amounts of machinery or heavy construction like vegetative 

and exposed geomembrane options do. Rapid, low-impact development can be achieved with the EST 

System, eliminating the potential for thousands of truck trips for soil placement and a much smaller carbon 

footprint. Because the Hartford landfill is located in a metropolitan area, the approximately 95,000 cubic 

yards of dirt that would have been needed to complete construction of a traditional cover system would 

have been disruptive to the local community in several ways.

The cost for installation of an EST System averages about $100,000 per acre (including materials), and 

can be installed at a rate of 1 to 1.5 acres per layer per day. Exposed geomembrane and vegetative 

covers install at half that rate. And traditional vegetative cover can cost on the order of $150,000 per acre 

if soils are not available onsite.  

With respect to the installation of the solar array, the Hartford Landfill project experienced several benefits 

using the EST System over the two other options:

• The EST System enabled a creative racking system be used for the solar panels. It was made possible 

by the sturdy and reliable foundation the system provided.

• Since vegetation establishment is not required with an EST System, seasonal constraints were not a 

factor when determining construction schedules enabling the owner to meet their power generating 

deadline.

Implementation
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• Ballasting of PV solar panels was sufficient as designed and additional tie-downs were not 

required. The foundation on which the ballasting system was placed was stable without the need for 

penetrations through the liner.

• Because additional tie-downs were not needed, holes were not made through the geomembrane, and 

the ultimate integrity of the landfill cap was maintained, keeping potential infiltration to a minimum. 

The closure at the Hartford Landfill was substantially complete and the solar array was online in June 2014 

-- four months ahead of schedule. The five-acre solar field sits atop ClosureTurf, while the remainder is 

covered with soil and appropriate vegetation. The EST System enabled MIRA to leave intact the landfill’s 

environmental-protection systems, including its gas-collection system.

This facility is the first landfill-based solar energy-generating facility in Connecticut, which will generate up 

to one megawatt of electricity, enough to power about 1,000 homes when operating at full capacity.
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The EPA’s Re-Powering America’s Lands Initiative endorses the reuse of mining sites, landfills, and 

potentially contaminated properties for renewable energy generation. Specifically, the EPA notes that there 

are several benefits for pairing photovoltaic facilities with MSW landfills.

• Green initiatives may be an economically feasible alternative for sites with significant cleanup costs or 

low real estate development demand, particularly for sites that are not well suited for commercial or 

residential re-development. 

• Landfill owners are given the opportunity to generate revenue from what might be otherwise 

undevelopable land.

• Such sites are usually located near roads and electricity distribution infrastructure. 

• Landfills may already be zoned for renewable energy. 

• Landfills are usually located in areas with large populations, which tend to have high energy demand.

• Landfills are typically constructed with large areas of minimal grade, which is ideal for ballasted 

racking solar arrays.

• Such areas are usually offered at lower land costs when compared to open space.

• Landfills have the ability to accommodate net-metered or utility-scale projects. 

A geosynthetic membrane landfill cap like ClosureTurf provides durable, stable surfaces that are easily 

maintained, can support vehicular traffic, prevent erosion, and reduce dust, all while the solar panels 

produce green energy that helps support progress toward sustainability and energy independence.

Implications
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For more information on ClosureTurf and other 
Agru America products, please reach out to 

us. We’re always available.
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