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Closed Landfills ς The Problem 

ÅRequired to maintain the closed landfill for 30 
years 

ÅNO INCOME 

ÅYet the landfill must be maintained for thirty 
years! 

ÅDrainage, seepage, cover 

ÅCannot build on the landfill! 
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Post-Closure Care 

ÅRoutine inspections 

ÅInfrastructure maintenance 

ïGrading and landscaping 

ïDrainage control systems 

ïGas management systems 

ïLeachate collection and treatment 

ÅEnvironmental monitoring systems 
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Maybe the Solution 

ÅGas collection and energy generation 

ïTransport gas offsite via pipeline 

ïUse gas to generate and sell electricity  

 

ÅSolar on the landfills 

ïInstall solar on the cap 

ïOn the south facing slope 

ïOn land outside of cells 
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Landfill Gas 

ÅLandfill and sewage methane gas. Methane 
gas derived from landfills or sewage treatment 
plants can be used to generate electricity.  

ÅThe methane gas is then converted to 
electricity 

ÅMost methane gas projects produce from 0.5 
to 4 MW of electrical output. 

wŜŦΥ άDǳƛŘŜ ŦƻǊ tǳǊŎƘŀǎƛƴƎ DǊŜŜƴ tƻǿŜǊΣέ 5h9κ99-0307; see: www.resource-
solutions.org/publications.php 
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Landfill Gas to Electricity 
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Ref: D9Ωǎ WŜƴōŀŎƘŜǊ Ǝŀǎ ŜƴƎƛƴŜ ŘƛǾƛǎƛƻƴ 



Landfill Gas Production 
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Time CO2 CH4 

1 yr 65 29 

2 yr 53 47 

3 yr 46 51 

4 yr 51 48 

Avg. per cent by volume 

Ref: Integrated Solid Waste 
Management, Tchobanoglous, G. 
et al, McGraw-Hill, 1993 



Gas Generation from Landfills 
Active in Tennessee 
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Landfill Name 
Landfill 

City 
Landfill 
County 

Waste In 
Place (tons) 

Year 
Landfill 
Opened 

Landfill 
Closure 

Year 
Landfill Owner Organization 

Carter Valley 
Landfill 

Church Hill Hawkins 12,723,765 1980 2022 Republic Services, Inc. 

Chestnut Ridge 
LF 

Heiskell Anderson 5,031,388 1980   Waste Management, Inc. 

Iris Glen 
Landfill 

Johnson 
City 

Washington 3,500,000 1994 2021 City of Johnson City, TN 

Middle Point 
Landfill 

Murfreesbo
ro 

Rutherford 12,556,163 1988 2018 Republic Services, Inc. 

Quail Hollow LF Raus Bedford 1,820,801 1976 1998 Waste Management, Inc. 

South Shelby 
Landfill 

Memphis Shelby 24,000,000 1978   Republic Services, Inc. 

South Shelby 
Landfill 

Memphis Shelby 24,000,000 1978   Republic Services, Inc. 



Production of Gas 

Landfill Name 
Project Start 

Date Project Developer Organization 

LFGE Utilization 
Type (Direct-Use 

vs Electricity) LFGE Project Type 

MW 
Capacity 

LFG Flow to 
Project 

(mmscfd) 

Emission 
Reductions 

(MMTCO2E/yr) 

Carter Valley 
Landfill 4/1/2009 TenGasCo Direct High Btu   1.440 0.118 

Chestnut Ridge LF 1/1/1992 WM Renewable Energy, LLC Electricity 
Reciprocating 
Engine 3.2 1.246 0.136 

Iris Glen Landfill 2/1/2007 Energy Systems Group, LLC Direct Boiler   2.160 0.177 

Middle Point 
Landfill 3/1/2005 Energy Developments Electricity 

Reciprocating 
Engine 1.4 0.576 0.057 

Quail Hollow LF 1/1/1996 RECO Direct 
Leachate 
Evaporation   0.135 0.011 

South Shelby 
Landfill 8/1/2004 

Memphis Light, Gas and Water 
(MLGW), CPL Systems Inc. Direct Boiler   6.048 0.497 

South Shelby 
Landfill 11/1/2005 

Memphis Light, Gas and Water 
(MLGW), CPL Systems Inc. Direct Boiler   1.152 0.095 
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Landfill gas electric power production for 2007 was over 6 billion kilowatt-hours 



Potential Sites Worth Study 
Landfill Name Landfill City Landfill County 

Waste In Place 
(tons) 

Year Landfill 
Opened 

Landfill 
Closure Year 

Landfill Owner 
Organization Project Status 

Shelby County 
Millington LF Memphis Shelby 2,300,000 1979 

1989 
Shelby County, 
TN Potential 

Sullivan County 
LF, Incorporated Blountville Sullivan 2,000,000 1979 

1994 
  Potential 

Madison County 
Landfill Jackson Madison 1,700,000 1978 

1992 
City of Jackson, 
TN, Madison 
County, TN Potential 

Roane County 
Solid Waste 
Authority Harriman Roane 1,600,000 1972 

1998 Roane County, 
TN Potential 

Bradley County LF McDonald Bradley 1,595,853 1972 
2010 

Bradley County, 
TN Candidate 

Twin Oaks Knoxville Knox 1,505,520 1982 
1994 

Elizabeth Ann 
Farmer Potential 

Johnson City 
Regional LF   Washington 1,500,000 1975 

1994 
City of Johnson 
City, TN Potential 

Hamilton County 
LF Chattanooga Hamilton 1,361,735 1972 

1995 
Hamilton County, 
TN Potential 

Putnam County LF Cookeville Putnam 1,256,907 1972 
1996 

Putnam County, 
TN Potential 

West Camden 
Sanitary Landfill Camden Benton 1,200,000 1994 

2007 
Waste 
Management, 
Inc. Candidate 

Bumpass Cove LF, 
Incorporated Blountville Unicoi 1,144,000 1972 

1979 
Waste Resources 
of Tennessee Potential 

Fort Campbell LF Fort Campbell Montgomery 1,000,000 1987 
1996 

United States 
Army Potential 
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Possible Dual Green Partner 

ÅIf the landowner is the owner of the solar, then 12 cents 
per kilowatt-hour plus the rate charged by the distributor 
on a 10 year contract. 
 

ÅThe gas brings 3 cents per kilowatt-hour. 
 

ÅThe question is whether TVA will allow dual generation in 
the Green Partners program? 
 

ÅWho would own the RECs or carbon credits from the 
methane? 
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http://www.tva.gov/greenpowerswitch/partners/faq.htm#9 



How Valuable is the Gas? 

Å1 mmscfd of landfill gas consisting of 54% 
methane energy content is  15,525 BTUs 

ÅWith a methane to electricity conversion of 
40%, the electrical energy output would be 
1.8 kWhr. 

ÅLƴ ŀ ȅŜŀǊΩǎ ǘƛƳŜΣ ǘƘŜ ŜƭŜŎǘǊƛŎ ǇƻǿŜǊ ǇǊƻŘǳŎŜŘ 
will be 16,000 kWhr or an income of $480 per 
year based on TVA 3 cents per kilowatt-hour 

Å61 carbon credits spot value $6.10 
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Solar Possibility 

ÅSolar installations are yet to be allowed in TN 

ÅOther states have solar installations operating 

ÅClosed landfills are candidates for solar 

Å[ŀƴŘŦƛƭƭǎ ƛƴ άǊǳǊŀƭ ŀǊŜŀǎέ ŜƭƛƎƛōƭŜ ŦƻǊ 5ŜǇǘ ƻŦ 
Agriculture and State Grants 

Å!ƴƻǘƘŜǊ ǎƻǳǊŎŜ ƻŦ ƛƴǾŜǎǘƳŜƴǘ Ƴŀȅ ōŜ άŦǳǘǳǊŜ 
w9/ǎέ 
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Future RECs : up-front purchase of renewable energy credits to be generated by 
                         new facility. 



Income from Solar 

ÅA cap area of 10 acres can hold 1 megawatt of 
solar panels 

ÅIF the state of Tennessee allows solar on 
landfills, and 

ÅIF TVA permits landfills for their Generation 
Partners program 

Å1 megawatt of solar can generate $360,000 
per year in income 
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Last updated January 24, 2010 Prepared by Stephen Levy 

Assumptions: Retail kWh rates, 2% annual rate escalation, 6% 

cost of capital, 30y asset life, 33% installation cost subsidy 

Ref: ñDESIGN CONSIDERATIONS AND IMPLEMENTATION OF VERY-LARGE SCALE MANUFACTURING OF 

CIGS SOLAR CELLS AND RELATED PRODUCTSò J. R. Tuttle, T. Schuyler, E. Choi, and J. Freer, DayStar 

Technologies, Inc.,  

InstallationCost 
($/W)  
 

Years to  
Payback  
 

Present Value of 
Investment 
($/W)  

$5  16  $0.74  
 

$4  12 $1.05  
 

$3  9  $1.36  
 

$2  6  $1.67  
 

$1 3  $1.98  
 

Today - Residential 

Goal 

Today ï Utility 

Solar 
Electricity  
(per kWh 

      $0.36  

     $0.23  

 $0.15  

      $0.08  

      $0.20  



Benefits of siting solar energy  
on landfills 

ÅProvides productive use and income to landfill 
owners and municipalities 

ÅStewardship of contaminated lands 

ÅAesthetic appeal of solar arrays compared to 
vacant landfill site 

ÅUnintrusive footings that do not impact cap 

ÅCan allow for larger scale installations 



Brownfield and Landfill Solar 

Å.ǊƻŎƪǘƻƴΣ aŀǎǎŀŎƘǳǎŜǘǘǎ псл ƪ² ά.ǊƛƎƘǘŦƛŜƭŘέ ǿƛǘƘ 
ground mounted panels 
ÅNellis Air Force Base, Nevada 15 MW from tracking 

panels on old landfill 
ÅMalagrotta, Italy: 998 kW from PV in landfill cap  
ÅRepublic Services, San Antonio, TX ς solar 

demonstration project to incorporate PV membranes 
in landfill cap 
ÅCt[Ωǎ нрл ƪ² ǎƻƭŀǊ ǇŀƴŜƭ ŀǊǊŀȅ ƻƴ ŎƭƻǎŜŘ .ŜŜ wƛŘƎŜ 

Landfill in Eastern Sarasota Co., FL 



.ǊƻǿƴŦƛŜƭŘ ŀƴŘ [ŀƴŘŦƛƭƭ {ƻƭŀǊΣ ŎƻƴǘΩŘ 

ÅNew Jersey Meadowlands Comm. Proposal for 
5 MW solar project on Erie Landfill 

ÅFLS Energy to build and operate 0.5 MW PV 
array on closed landfill in NC (IN OPERATION) 

ÅEpuron PV array adjacent to G.R.O.W. Landfill 
owned by Waste Management in Bucks Co. PA 



Evergreen Solar Farm 500kW 
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Aerial View 

Wiring above ground 
Pre-formed concrete  Canton North Carolina 

Mounted on cap 

Inverters 



Sunlink System 



Ballast Using Concrete Blocks 


