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Tips

A All participants will be muted at the beginning of the webinar

A Please do not put this call on hold

A Questions submitted during the webinar will be reviewed during a
general discussion at the end of the webinar
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==  \Melcome

Introductions

Review of Agenda

WebinarAgenda
Biogas Derived Fuels Under the Renewable Fuel Standard (RFS) Progral
Landfill Gaso Renewable Natural Gas Vehicle Fuel
Case StudySt. Landry Parish Sanitary Landfiluisiana

Discussion
A Questions and Answers
A Wrap-up & Conclusion

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.
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“=  EISAz The maker of the Renewable
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Identification Number (RIN)

AEnergy Independence
and Security Act (EISA)
of 2007

I Sought to increase
energy security and
address climate change

I Established the
Renewable Fuel

Standard (RFS) IMPROVING FUEL quﬁoi\f? :
. o -
promoting energy - 1™ BepucinG O DEPENDEN

efficiency and alternativé
fuels¢ particularly
biofuels




== RFS Implementation Overview

EISA specifidRFSolumes

EPA sets annual volume standards based
on feasibility and other factors

\ 4
(Obligated Parties use volume standar
to calculate their individuaRenewable

2./

V)

d

_Volume Obligations (RVO) D
L 4

(Registered renewable fuel producers h

generate RINs for the renewable fuel
_they produce . D
" Obligated parties purchase renewable NIV

A . < - , ; Renewable
-'F dZSf 1] A u K w L b a a | Identification

GAaSLI N GSRé wLba Number




== Blofuel Categories & RIN Codes

Fuel Type Greenhouse Gas
Reduction
Requirement
D3 Cellulosic Biofuels Cellulosic ethanatellulosic 60%
naphtha, etc.
D4 Biomasshased Biodiesel renewable diesel, 50%
Diesel etc.
D5 Advanced Biofuels Sugacane ethanol, biogas, 50%

renewable heating oll

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

D7 Cellulosic Diesel FischefTropsch diesel from 60%

cellulosic material

A Biofuels produced using an approved pathway can generate credits or
RINs under the RFS program




== Bilofuel Pathways Under the RFS

corn, soybean oil, biogas fermentation, ethanol, biodiesel,
etc. transesterification, any, electricity, etc.
etc.

Ay ' LILINR2 OSR aLJ GKgl &é¢ O2ya
combination of an approved feedstock, conversion
process, and fuel

AFor any approved feedstock there may be many approved
conversion processes and approved fuels associated with |




Methane Potential (tonnes)
N > 10,000
I 5,000 - 10,000
N 2,500 - 5,000

e
August 2013

A Biogas potential

I 7.9 million metric tons per year
If all of this was converted to compressed natural gas (CNG)/liquefied natural gas (LN

.
and used in the transportation sector it would represent ~5 Billion RINs
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“““““““““““ = History of Biogas Under the RFS

A'In 2010, EPA determined that biogas
from landfills, sewage and waste
treatment plants, and manure digesters
with any process couldjualify as
advancedbiofuels

.....

.'& A In the process of implementing the 2010
rules a number of questions were raised

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

I The categories of biogas sources could
use clarification

A The 2014 RFS rule sought to address
these gquestions



<=  Recent pathway approvals

Pathways ||
I Feedstock

ABiogadrom landfills, municipal wastewater
treatment facility digesters, agricultural digesters
and separateamunicipal solid waste (MSW)
digesters D3 RINkor waste digesterddb RINE

I Fuels
ACNG, LNG, and electricity

Biogas derived fuel
I Dimethyl EtherD3or D5RINS
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Established biogas to be the feedstock
I Adds value to biogas, and can distribute logistical costs throughout the scipgiy

Approved fuels that are functional transportation fuels from biogas
I CNG, LNG and electricity

Establishes that nosliquid/gas fuels can be viewed as biofuels (biogas
to-electricity pathway)

Determined that biogas from most sources is considered cellulosic (must
be anaerobicallydigested)

i Landfills, Municipal wastewater treatment facility digesters, Agricultural Digesters,
Separated MSW digesters (organic fraction of MSW), Cellulosic portions of biogas
generated in other waste digesters

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

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

Pathway framework allows additional biogas derived fuels to be more
easily approved

i Dimethyl ether, hydrogen, Fischer Tropsch products
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== Accounting and Compliance

AFederal and State Interplay
I RFS does not prempt state programs

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

I Biogas must be generated from a
registered source and the biogas must be
tracked through its cleanp and
conversion to its transportation endse

I A separation plan is needed for biogas
produced from separated MSW
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== Registering Biogas Pathways

g
h
\' United States Environmental Protection Agency

Advanced Search A-Z Index
LEARN THE ISSUES  SCIENCE & TECHNOLOGY ~LAWS & REGULATIONS ~ABOUT EPA T

Fuels and Fuel Additives [ Contact Us (@ Share

You are here: EPA Home » Transportation & Air Quality » Fuels & Fuel Additives

FUEls & Fucl Additives » Fuels Programs Reporting Registration » Renewable Fuel Standard: Producers of Renewable Fuel and Fuel Additives

SO Renewable Fuel Standard: Registration for New
Producers of Renewable Fuel and Fuel Additives

s This page will assist renewable fuel producers in registering under EPA’s Renewable Fuel ELL
Renewable & Standard (RFS). See Title 40 CFR §80.1450 for a full description of the registration EnviroFlash

Alernative Fuels requirements. Producers should use this page in conjunction with the
Gasoline regulations, not in lieu of reading the regulations.

http://www.epa.gov/otaqg/fuels/reporting/producers.htm




Chris Voell
Business DevelopmeManager
Aria Energy
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== Presentation Overview

ALandfill Gas to Energy

ARenewable Natural Gas

AEnergy Markets

ARNG Project Benefits and Challenges
ATechnology

AProject Example

AAbout Aria Energy

"

[ e
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#=  Landfill Gas (LFG) Energy Recovery
Projects

ALFQeneration/collection

I Breakdown of organic matter
produces methane

I Wellfield used to collect gas

AThreeprimary methods for
utilizingLFG:
I Electricoower generation;
I Medium-BTUindustrial fuels; and

I Renewable Natural gas (production
and injection of higBTU gas into
utility pipelines)

A RNG is not new: been in LFGE
aAYy OS €noiefhant3n Qa
dozen projects operating
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Ly
==  Renewable Natural Gas

For energy purposes, RNG is chemically identical
to pipeline quality natural gas (NG)
I 95-98% methane

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

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

Major difference’ RNG Is renewable &
sustainable
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The Pathway from Waste to RNG

Wastes

All organic wastes
contain energy.

Biogas

RNG Fuel

Biogas upgrading
removes carbon
dioxide & impurities
to make renewable
natural gas (RNG).

Anaerobic digestion
of wastes at landfills
or in digester plants
produces energy-rich
biogas.

Fuel Stations

RNG goes to
on-site fueling
stations, or by
truck or pipeline
to off-site pumps.

Vehicles

RNG works just
like regular
natural gas to
power vehicles.

Energy Vision

Using Landfill Gas as Vehicle Fuel Webinar | November 13, 2014
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==  Potentlal RNG Feedstocks in US

ALandfillsw/o LFGE (450 candidasées)
AWastewater Treatment Plants-1,500 w/AD)
ALivestock Facilitiee-8,000 dairy/hog/poultry)
ACommercial Food Waste (~30M tons)
AResidential Food Waste (~36M tOns

Potential for billions of GGEs of fuel annually
from biogas sources

“{-l‘ Using Landfill Gas as Vehicle Fuel Webinar | November 13, 2014 19



Current Biogas to Vehicle Projects

LANDFILL METHANE
'OUTREACH PROGRAM

Waste Site

Location

ProjectLead(s)

VehiclesFueled

Altamont Landfill Altamont, CA Waste Management/Linde NA 300refuse trucks
Columbus BioEnergy Columbus, OH | quasar energy group 25+ vehicles
Digester

Fair Oaks Dairy Fair Oaks, IN Fair Oaks/AmpCNG 42 milk trucks
Janesville Wastewater Janesvillewi City of Janesville/BioCNG, LLC 40+ vehicles by 2020
Plant

Riverview Landfill Riverview, Ml Cityof Riverview/BioCNG, LLC 40 vehicles by 2020
RodefeldLandfill Dane County, W| Dane County/BioCNG, LLC 25-30 vehicles
RumpkeLandfill CincinnatiOH Rumpke/Clean Fuels Ohio 10 refuse trucks

Sacramentdio-Digester

Sacramento, CA

CleanWorld/Atlas Disposal

20 refusetrucks

Sauk Trail Hills Landfill

Canton, MI

Republic Services/Clean Energy
Renewable Fuels

NA (offsite refueling)

Seminole RoadL.andfill

Dekalb County,
GA

Energy Systems Group/
Dekalb County Sanitation

70 refusetrucks

St.Landry Parish Landfill

BeggsLA

St. Landry Parish/BioCNG, LLC

20+ vehicles

Cedar Hilldandfill

TacomaWA

Pierce Transit/Puget Sound Energy

143 TransiBuses

Source: www.energy-vision.org/organics-to-fuel-case-studies/
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L5 Options for LFG to Vehicle Fuel

Fuel Types

I Compressed Natural Gas (CNG)
I Liquefied Natural Gas (LNG)
I Dimethyl Ether (DME)

Delivery Alternatives
I Onsite generation w/direct fueling
I Onsite generation w/local transport
I RNG injection for of§ite fueling
AOpens regional and national markets
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o Biogas to Vehicle Fuel Project Examples

Fair Oaks Dairy
Indiana

CleanWorld
Sacramento, CA

;3 SR TN Cedar Hills Landfill
St. Landry Parish King County, WA
Louisiana Using Landfill Gas as Vehicle Fuel Webinar | November 13, 2014 22




<=  REDEEM, by Clean Energy

A First commercially available RNG source

A 15million GGEsf RNG (sourced from a number of landfills across the
country) hit the market in 2013; Upwards of Blllion GGEs expected
in 2014

A The latest figures suggesi00,000 GGEd REDEEM dispensed daily
in CA
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