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Tips  

ÅAll participants will be muted at the beginning of the webinar 

ÅPlease do not put this call on hold 

ÅQuestions submitted during the webinar will be reviewed during a 
general discussion at the end of the webinar   

To submit a question or if you are experiencing 
technical difficulties, let us know using the  
Questions pane 
 

Enter your question 
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Welcome 

ÅIntroductions 

ÅReview of Agenda 

Webinar Agenda 

Biogas Derived Fuels Under the Renewable Fuel Standard (RFS) Program 

Landfill Gas to Renewable Natural Gas to Vehicle Fuel 

Case Study - St. Landry Parish Sanitary Landfill, Louisiana 

Discussion 
Á Questions and Answers 
ÁWrap-up & Conclusion 
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Mention of any company, association, or product in this presentation is for information purposes only 

and does not constitute a recommendation of any such company, association, or product, either 

express or implied, by EPA. 



Biogas Derived Fuels Under the Renewable 
Fuel Standard (RFS) Program 

David Babson 

AAAS Science & Technology Policy Fellow  

EPA 
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EISA ɀ The maker of the Renewable 
Identification Number (RIN)  
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ÅEnergy Independence 
and Security Act (EISA) 
of 2007 

ïSought to increase 
energy security and 
address climate change 

 

ïEstablished the 
Renewable Fuel 
Standard (RFS) 
promoting energy 
efficiency and alternative 
fuels ς particularly 
biofuels 



RFS Implementation Overview  
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EISA specifies RFS volumes 

EPA sets annual volume standards based 
on feasibility and other factors 

Obligated Parties use volume standards 
to calculate their individual Renewable 
Volume Obligations (RVO) 

Registered renewable fuel producers 
generate RINs for the renewable fuel 
they produce 

Obligated parties purchase renewable 
ŦǳŜƭ ǿƛǘƘ wLbǎ άŀǘǘŀŎƘŜŘΣέ ƻǊ ǇǳǊŎƘŀǎŜ 
άǎŜǇŀǊŀǘŜŘέ wLbǎ ǘƻ ƳŜŜǘ ƻōƭƛƎŀǘƛƻƴǎ 

RIN = 
Renewable 

Identification 
Number 



Biofuel Categories & RIN Codes 

D Code Fuel Type Fuel Greenhouse Gas 
Reduction 
Requirement 

D3 Cellulosic Biofuels Cellulosic ethanol cellulosic 
naphtha, etc. 

60% 

D4 Biomass-based 
Diesel 

Biodiesel, renewable diesel, 
etc. 

50% 

D5 Advanced Biofuels Sugarcane ethanol, biogas, 
renewable heating oil 

50% 

D6 Renewable Fuel 
(conventional, 
grandfathered, or 
20% threshold) 

Corn ethanol 20% 

D7 Cellulosic Diesel Fischer-Tropsch diesel from 
cellulosic material 

60% 
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ÅBiofuels produced using an approved pathway can generate credits or 
RINs under the RFS program 



Biofuel Pathways Under the RFS 

Å!ƴ ŀǇǇǊƻǾŜŘ άǇŀǘƘǿŀȅέ Ŏƻƴǎƛǎǘǎ ƻŦ ǘƘŜ ǳƴƛǉǳŜ 
combination of an approved feedstock, conversion 
process, and fuel 

ÅFor any approved feedstock there may be many approved 
conversion processes and approved fuels associated with it 

Process 

fermentation, 
transesterification, any, 

etc. 

Feedstock 

corn, soybean oil, biogas, 
etc. 

Fuel 

ethanol, biodiesel, 
electricity, etc. 
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ÅBiogas potential 
ï 7.9 million metric tons per year 

ï If all of this was converted to compressed natural gas (CNG)/liquefied natural gas (LNG) 
and used in the transportation sector it would represent ~5 Billion RINs 
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U.S. Biogas Potential 



History of Biogas Under the RFS 

ÅIn 2010, EPA determined that biogas 
from landfills, sewage and waste 
treatment plants, and manure digesters 
with any process could qualify as 
advanced biofuels 

ÅIn the process of implementing the 2010 
rules a number of questions were raised 

ï Biogas itself is not a transportation fuel 
which raised questions regarding 
registration 

ï The categories of biogas sources could 
use clarification 

ÅThe 2014 RFS rule sought to address 
these questions 

 
9 



Recent pathway approvals  

ÅPathways II 

ïFeedstock 

ÅBiogas from landfills, municipal wastewater 
treatment facility digesters, agricultural digesters 
and separated municipal solid waste (MSW) 
digesters (D3 RINs) or waste digesters (D5 RINs) 

ïFuels 

ÅCNG, LNG, and electricity 

ÅBiogas derived fuel 

ïDimethyl Ether (D3 or D5 RINs) 
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New Biogas Rules and Implications  

ÅEstablished biogas to be the feedstock 
ï Adds value to biogas, and can distribute logistical costs throughout the supply-chain 

ÅApproved fuels that are functional transportation fuels from biogas 
ï CNG, LNG and electricity 

ÅEstablishes that non-liquid/gas fuels can be viewed as biofuels (biogas-
to-electricity pathway) 

ÅDetermined that biogas from most sources is considered cellulosic (must 
be anaerobically digested) 
ï Landfills, Municipal wastewater treatment facility digesters, Agricultural Digesters, 

Separated MSW digesters (organic fraction of MSW), Cellulosic portions of biogas 
generated in other waste digesters 

ÅNon-cellulosic biogas from the other waste digesters still qualifies for advanced 
RINs 

ï Increases potential value of biogas and biogas derived fuels via cellulosic RINs 

ÅPathway framework allows additional biogas derived fuels to be more 
easily approved 
ï Dimethyl ether, hydrogen, Fischer Tropsch products 

 11 



Accounting and Compliance  

ÅFederal and State Interplay 

ïRFS does not pre-empt state programs 

ÅRINs can be generated for every 22.6 
kW-hour of electricity or 77,000 btu 
(Lower Heating Value) of biogas 
derived CNG or LNG 

ïBiogas must be generated from a 
registered source and the biogas must be 
tracked through its clean-up and 
conversion to its transportation end-use 

ïA separation plan is needed for biogas 
produced from separated MSW 
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Registering Biogas Pathways  

http://www.epa.gov/otaq/fuels/reporting/producers.htm 
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Landfill Gas  
to 

Renewable Natural Gas 
to 

Vehicle Fuel 

Chris Voell 

Business Development Manager 

Aria Energy 
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Presentation Overview  

ÅLandfill Gas to Energy 

ÅRenewable Natural Gas 

ÅEnergy Markets 

ÅRNG Project Benefits and Challenges 

ÅTechnology 

ÅProject Example 

ÅAbout Aria Energy 
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Landfill Gas (LFG) Energy Recovery 
Projects  

ÅLFG generation/collection 

ïBreakdown of organic matter 
produces methane 

ïWellfield used to collect gas 

ÅThree primary methods for 
utilizing LFG:  

ïElectric power generation; 

ïMedium-BTU industrial fuels; and 

ïRenewable Natural gas (production 
and injection of high-BTU gas into 
utility pipelines) 

ÅRNG is not new: been in LFGE 
ǎƛƴŎŜ ƭŀǘŜ тлΩǎ ς more than 3 
dozen projects operating 
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Renewable Natural Gas 
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ÅFor energy purposes, RNG is chemically identical 
to pipeline quality natural gas (NG) 

ï95-98% methane 

ÅRNG is derived from renewable biogas sources 
generated from organic waste degradation 

ÅRNG uses the same infrastructure as fossil NG: 
pipelines, gas compressors, refueling stations, and 
vehicle engine technology 

ÅMajor difference: RNG is renewable & 
sustainable 



The Pathway from Waste to RNG 

Using Landfill Gas as Vehicle Fuel Webinar | November 13, 2014 18 

 



Potential RNG Feedstocks in US 

ÅLandfills w/o LFGE (450 candidate sites) 

ÅWastewater Treatment Plants (~1,500 w/AD) 

ÅLivestock Facilities (~8,000 dairy/hog/poultry) 

ÅCommercial Food Waste (~30M tons) 

ÅResidential Food Waste (~36M tons) 

Potential for billions of GGEs of fuel annually 
from biogas sources 
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Current Biogas to Vehicle Projects  
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Waste Site Location Project Lead(s) Vehicles Fueled 

Altamont Landfill Altamont, CA Waste Management/Linde NA 300 refuse trucks 

Columbus BioEnergy 
Digester 

Columbus, OH quasar energy group 25+ vehicles 

Fair Oaks Dairy Fair Oaks, IN Fair Oaks/AmpCNG 42 milk trucks 

Janesville  Wastewater 
Plant 

Janesville, WI City of Janesville/BioCNG, LLC 40+ vehicles by 2020 

Riverview Landfill Riverview, MI City of Riverview/BioCNG, LLC 40 vehicles by 2020 

Rodefeld Landfill Dane County, WI Dane County/BioCNG, LLC 25-30 vehicles 

Rumpke Landfill Cincinnati, OH Rumpke/Clean Fuels Ohio 10 refuse trucks 

Sacramento Bio-Digester Sacramento, CA CleanWorld/Atlas Disposal 20 refuse trucks 

Sauk Trail Hills Landfill Canton, MI Republic Services/Clean Energy 
Renewable Fuels 

NA (offsite refueling) 

Seminole Road Landfill Dekalb County, 
GA 

Energy Systems Group/ 
Dekalb County Sanitation 

70 refuse trucks 

St. Landry Parish Landfill Beggs, LA St. Landry Parish/BioCNG, LLC 20+ vehicles 

Cedar Hills Landfill Tacoma, WA Pierce Transit/Puget Sound Energy/ 143 Transit Buses 

Source: www.energy-vision.org/organics-to-fuel-case-studies/ 

http://www.energy-vision.org/organics-to-fuel-case-studies/
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Options for LFG to Vehicle Fuel  

ÅFuel Types 
ïCompressed Natural Gas (CNG) 

ïLiquefied Natural Gas (LNG) 

ïDimethyl Ether (DME) 

ÅDelivery Alternatives 
ïOn-site generation w/direct fueling 

ïOn-site generation w/local transport 

ïRNG injection for off-site fueling 

ÅOpens regional and national markets 
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Biogas to Vehicle Fuel Project Examples  
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CleanWorld 

Sacramento, CA 

Fair Oaks Dairy 

Indiana 

St. Landry Parish 

Louisiana 

Cedar Hills Landfill 

King County, WA 



REDEEMTM by Clean Energy 

ÅFirst commercially available RNG source 

Å15 million GGEs of RNG (sourced from a number of landfills across the 
country) hit the market in 2013; Upwards of 50 million GGEs expected 
in 2014 

ÅThe latest figures suggest ~100,000 GGEs of REDEEM dispensed daily 
in CA 
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