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Renewable BiogasRenewable Biogas
( h d )( h d )(Methane Capture and Use)(Methane Capture and Use)



Methane Capture and UseMethane Capture and UseMethane Capture and UseMethane Capture and Use

 The only renewable energy 
projects that directlydirectly reduceprojects that directlydirectly reduce 
greenhouse gas emissions and 
generate energy!



Biogas Use OptionsBiogas Use Options

BIOGAS
BIOGAS

BIOGAS

 Electricity Electricity
 Combined Heat and Power

 electricity and thermal energy

Graphics courtesy of Montauk Energy

 electricity and thermal energy
 Medium Btu fuel (500-700 Btu/scf)

 Boiler kiln heater greenhouse etc Boiler, kiln, heater, greenhouse, etc.
 Supplement NG and propane use

 High Btu upgrade (850-1000 Btu/scf) High Btu upgrade (850-1000 Btu/scf)
 Pipeline injection, vehicle fuel



Operating Landfill Gas Energy and Operating Landfill Gas Energy and p g gyp g gy
Manure Digester ProjectsManure Digester Projects

*



Operational Methane ProjectsOperational Methane Projectsp jp j
(Landfill Gas and Manure Digesters)(Landfill Gas and Manure Digesters)

 450 electricity generation
135 di t ( di Bt ) 135 direct use (medium Btu)

 25 high Btu pipeline quality gasg p p q y g
 AR, CA(2), GA(2), KS, LA, MI(2), NY, 

OH(3), PA(8), TN, TX(3), WI( ), ( ), , ( ),
 Less than 5% of total projects



Renewable Biogas Project Renewable Biogas Project 
BenefitsBenefits

 Direct greenhouse gas (methane) 
reductions

 Avoided greenhouse gas emissions from 
fossil fuel energy generationfossil fuel energy generation

 Increased energy independence
U f l l bl Use of local, renewable energy source

 Enhanced air and water quality
 Jobs, revenue, cost savings



Greenhouse Gas Reduction Greenhouse Gas Reduction 
BenefitsBenefits

 GHG reductions from currently operating methane 
capture and use projects:
 Direct Methane – 3.5 million metric tons CH4/year
 Avoided CO2 – 9 million metric tons CO2e/year
 Total ReductionsTotal Reductions –– 80+ million metric tons CO2e/year80+ million metric tons CO2e/year Total Reductions Total Reductions 80+ million metric tons CO2e/year80+ million metric tons CO2e/year

 Environmental equivalent to reducing CO2 emissions from:
 More than 200,000,000 barrels of oil consumed, or
 Nearly 16,000,000 passenger vehicles, or
 Burning more than 450,000 railcars’ worth of coal.

 Energy equivalent to: Energy equivalent to:
 Powering more than 915,000 homes and heating more than 700,000 

homes



Energy GenerationEnergy GenerationEnergy GenerationEnergy Generation

 Current Methane Projects
 610 operational 610 operational
 11 billion kWh of electricity produced and 80 

billion cubic feet of gas delivered in 2008 
alone

 Potential Methane Projects
 500+ landfills, 2000 livestock facilities
 Potential to capture additional 150 billion 

bi f t/ thcubic feet/year methane



LFG Project Economic LFG Project Economic 
ImpactsImpacts

 A typical 3 MW LFG electricity project is 
estimated to have the following national 
benefits (direct, indirect, and induced) 
during the construction year:

I h f h US b Increase the output of the US economy by 
more than $10 million
Increase US employee earnings by more than Increase US employee earnings by more than 
$3.0 million (wages, salaries, etc.)

 Employ more than 80 people (expressed inEmploy more than 80 people (expressed in 
full-time equivalents per year)



Medium Btu Project ExamplesMedium Btu Project Examples



MediumMedium--Btu Biogas UsersBtu Biogas Usersgg



Jenkins BrickJenkins Brick –– Moody ALMoody ALJenkins Brick Jenkins Brick Moody, ALMoody, AL



Nucor SteelNucor Steel –– Decatur ALDecatur ALNucor Steel Nucor Steel Decatur, ALDecatur, AL



High Btu Project ExamplesHigh Btu Project Examples



Gas Utilities Currently Gas Utilities Currently 
Accepting Renewable BiogasAccepting Renewable Biogas



F h Kill L dfill NYF h Kill L dfill NYFresh Kills Landfill, NYFresh Kills Landfill, NY

 Began operation in the late 1970s
 LFG-to-high Btu pipeline quality LFG-to-high Btu pipeline quality

 Selexol (chemical technology)

L t l t f it’ ki d til 2007 Largest plant of it’s kind until 2007

Photos courtesy of Montauk Energy



Valley and Monroeville Valley and Monroeville yy
Landfills, PALandfills, PA

 Began operation in 2006
 LFG-to-high Btu pipeline quality (2 plants)

 Membrane technology

 Delivery of gas to:
 low-pressure local distribution pipeline
 high-pressure gas transmission line

Photos courtesy of Montauk Energy



3 Landfills 3 Landfills -- 1 Plant 1 Plant -- 3 Businesses 3 Businesses 
(began operation 2007)(began operation 2007)

“… annual natural-
gas costs have 
increased from 

roughly $1 million in

“We think this is a 
tremendous 

opportunity that will 
not only allow us to 

roughly $1 million in 
1993 to $3.2 million 

in in 2005.  ‘This 
initiative could get us 
back down into the

save jobs, but create 
new ones.  When 

you look at our 
balance sheet, after 

back down into the 
$1(million) to $1.5 

million range.’”

Johnstown Wire Technology

labor, gas is our 
second-greatest 

expense. ”

Johnstown Wire Technology

“Johnstown’s selling points to business 
have included cheaper labor, outdoor 

Gautier Steel

recreation, and low crime.  Now, another 
distinction will be added to that list: 

Discount natural gas.”



Scenic View Dairy MIScenic View Dairy MIScenic View Dairy, MIScenic View Dairy, MI

 Began operation in 2007
 Dairy farm digester (3,500 head)y g ( , )
 Manure biogas-to-high Btu pipeline quality

 Pressure swing absorption technologyg p gy

 Small scale – 150 cfm of biogas

Photos courtesy of Phase 3 Renewables



Hil id D i CAHil id D i CAHilarides Dairy, CAHilarides Dairy, CA

 Began operation in 2009
 Dairy farm digester (9,000 head)
 Manure biogas-to-vehicle fuel

 Pressure swing absorption technology

 Biomethane is compressed for 
use as vehicle fuel-displacing diesel fuel. 

Photos courtesy of Phase 3 Renewables



AgSTAR and LMOP AssistanceAgSTAR and LMOP AssistanceAgSTAR and LMOP AssistanceAgSTAR and LMOP Assistance

 Biogas resource ID and assessment
 Feasibility studiesy
 Technical assistance
 Industry / financial contacts Industry / financial contacts
 Workshops / conferences
 AgSTAR (manure digesters) AgSTAR (manure digesters)

 www.epa.gov/agstar
 LMOP (landfill gas) LMOP (landfill gas)

 www.epa.gov/lmop


