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LMOP Special Session Speakers

» Kirsten Cappel, U.S. EPA, LMOP

« Evan Williams, Cambrian Energy

 Tim Flanagan, Monferey Regional Y
Wasfe Management District

 Rori Cowan, American Carbon
Registry

- Swarupa Ganguli, U.S. EPA
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« Established in December 1994 (22 yearsl)

« Voluntary program that creates partnerships among states,
energy users/providers, the landfill gas (LFG) industry and
communities

—
Mission: To work cooperatively with industry

stakeholders and waste officials to reduce or avoid

methane emissions from landfills by encouraging
the recovery and beneficial use of biogas
generated from organic municipal solid waste.
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New Partners Who Joined LMOP in 2016
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1,100 LMOP Partners

« Benefits of LMOP Parinership:
o Recognition of Partner’s

* Industry Partners: 766 commitment fo and
unders’randmg of renewable
« Community Partners: 145 energy benefits

o ldentification on LMOP website —
description, contact information

Endorser Partners: 39 o Use of LMOP logo on Partner
website (within guidelines)
Stafte Partners: 39

Energy Partners: 111

o LMOP support for groundbreaking
or ribbon cuttings

o Listserv messages from LMOP on
LFG-related topics
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Trends in the U.S. Solid Waste Industry

« States and municipalities are increasingly moving
towards diversion of organic waste from landfills

o ~26 states have laws that address landfilling organic waste

» Federal and local initiatives emerging to
address/minimize food waste

« Growing and sustained interest in LFG to vehicle fuel

» LFG energy project development has slowed in recent
years
o 9 new projects and 4 expansions in 2016

o Economic factors continue to challenge project financial
feasibility
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New 2016 LFG Energy Projects/Expansions
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LFG Energy Project Development in the U.S.

Nationwide Summary

654 OPERATIONAL Projects
(2,190 MW and 302 mmscfd)

~405 CANDIDATE Landfills
(780 MW or 435 mmscfd,
38 MMTCO.e/yr Potential)

P30) 46 C6) 6 R uiuiE N @ orerATIONAL PROJECTS
AN . f ﬁ\ 1 S /x\P\% \] FL \
. \ . \
{ e N 4)7 > <m@ﬂn:' - CANDIDATE LANDFILLS*
oAk \ 7 9
o \ \ !
oo ~ ~
> b VAN - AR
\\Q " PR Ol . Landfill is accepting waste or has been closed 5 years or less, has at least

éﬂ 1 mm tons of waste, and does not have an operational, under-construction, or
planned project; can also be designated based on actual interest by the site.

** LMOP does not have any information on candidate landfills in this state.
These data are from LMOP’s database as of March 2017. —
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D
Project Snapshot for 2016

99 billion cubic feet of LFG delivered

‘LANDFILL GAS— '

125
MMTCO,e
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LFG Energy Co-Benefits

Create local, renewable and
consistent energy

Lead to
Reduce local air pollution health
benefits

Generate

INn The
revenue and

: and beyond
community
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LMOP Accomplishments in 2016

Landfill Methane Outreach Program

~ 648 LFG

22 years energy
(1995-2016) projects

assisted

~ 425 million metric tons of
carbon dioxide equivalents
reduced or avoided

Environmental benefit of the
carbon sequestered by
about 401 million acres of
U.S. forests in one year

LMOP Welcome Presentation

9new LFG 4 LFG energy
energy project
projects expansions
assisted assisted

1.0 million metric tons of
carbon dioxide equivalents
reduced or avoided

Environmental
benefit of the
carbon
sequestered by
more than 943,000
acres of U.S.
forests in one year
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LMOP Website — Updated

Landfill Methane Outreach Program (LMOP)

LMOP

Accomplishments>>

LEG energy projects reduce
methane emissions

* 654 in 2016
* Pulling LFG from ~600 landifills
* Reducing 125 MMTCO;e of methane this year

LMOP is a veluntary program that works cooperatively with industry stakeholders and waste officials to
reduce or avoid methane emissions from landfills. LMOP encourages the recovery and beneficial use of
biogas generated from organic municipal solid waste. Learn more about LMOP,

Learn Engage

— e
LANDFILL METHANE
OUTREACH PROGRAM

- _LANDFILL GAS— -
- =
J :

% Publications, Tools and

Resources

#

® | andfill Gas (LFG) ® Join the Program PO —
® Benefits of LFG Energy ® | MOP Listserv related to methane or waste.
® Frequent Questions ® Connect with LMOP Partners

Access Data Research and Analyze

Learn about LMOP's international

methane reduction efforts.

Webinars and Events

® | FG Energy Project Data ® Project Development Handbook (PDH) T s N
rkshops and
* | andfill Technical Data ® | FGeost-W

* Data by State * Regulations Affecting Landfills or LFG

LMOP Welcome Presentation
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LMOP Website — Updated (cont.)

Available at epa.gov/Imop

Archive of LMOP Listserv Messages
Access messages about a variety of topics

Opportunity for LFG to Pipeline Gas Project in Wisconsin

LANDFILL METHANE
OUTREACH PROGRAM

The U.S. EPA Landfill Methane Outreach Program (LMOP) is pleased to provide its
Partners and other interested stakeholders information about a request for proposals
(RFP) from Dane County, Wisconsin.

Deadline for Written Inquiries: February 3, 2017
Proposals Due: February 14, 2017

Dane County is requesting proposals for fabrication, delivery, installation and start-up of

a biogas cleaning system to convert landfill gas (LFG) into high-Btu biomethane at
the Dane County Landfill Site #2, located at 7102 U.S. Highway 12, Madison, Wisconsin.
Only firms with capabilities, experience and expertise with similar projects should submit
proposals. Performance and Payment bond are required for this project.

Dane County will be the owner/operator of the biogas cleaning system and retain rights
to all the biomethane. The biogas cleaning system will be designed to have a flexible
operating range, with a minimum flow of 500 scfm and maximum of 1,750 scfm LFG,
and must be easily expanded in the future, up to 2,600 scfm LFG. The primary function
of the biogas cleaning equipment will be to achieve the pipeline quality standards set
by ANR Pipeline Company.

Dane County has a power purchase agreement expiring in 2019 for LFG electricity
produced at Site #2. The County plans for the new pipeline injection project to replace
the electricity project at the beginning of 2019.

Site #2 is currently collecting ~1,200 to 1,400 scfm LFG with an average methane
content of ~50-55%. Waste is still being accepted at the site, and total LFG production
is estimated to peak at 2,600 scfm around 2030. The LFG has been sampled and
analyzed and results are available within the RFP. Additional gas testing will not be
performed prior to the proposal deadline.

Average annual biogas quality readings from the last three years are also included in
the RFP. Proposing firms must notify Dane County in writing by February 3, 2017 if they
desire to have additional historical data on the landfill's LFG.

Proposals must be submitted by mail, and must be received by 2:00 PM (local time) on
Tuesday, February 14, 2017. Electronic submittals will not be accepted.

LMOP Welcome Presentation

Frequent Questions about Landfill
Gas

LMOP provides responses to some common questions that can help increase your understanding of
the program, landfill gas (LFG) and LFG energy projects. The questions and answers are organized

into three categories below. For information from EPA on broader topics, see Methane or Climate

Change.

LMOP Landfill Gas LFG Energy Projects

LFG Energy Projects

Can landfill gas be used for energy? +
What are the economic benefits of using landfill gas as a resource? +
What are the environmental benefits of using landfill gas as an energy resource? +
Who uses recovered landfill gas? +
Are _landfill owner/operators required to develop and implement LFG energy +
projects?

Selection of Frequent Questions
Review answers to common questions

LANDFILL METHANE
GUTREACH PROGRAM

Special Sessio



LFGcost-Web - Updated

Available at epa.gov/Imop

LFGcost-Web, Version 3.1

Evaluate the initial economic feasibility of an LFG energy project

Released November 2016

Updated based on a 2015 peer review as
well as other revisions

« Updated approach for calculating
electricity revenue and avoided CO, grid
factors based on regional electricity grids

« Added ability fo enter user-defined
project sizes without entering landfill
waste data

LFGcost-Web is available online to all stakeholders and transparent,
allowing users to edit optional inputs

LMOP Welcome Presentation g@
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Key LMOP Resources

Available at epa.gov/Imop

—; \ﬁ

S ———
LANDFILL METHANE
OUTREACH PROGRAM

LFG Energy
Project
Development
Handbook

September 2016

LMOP Welcome Presentation

Project Development Handbook

Improve understanding to develop
successful projects

» Provides project-specific
considerations

» Helps stakeholders who are new to LFG
energy projects

« Highlights useful online resources and
successful LFG energy projects
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Key LMOP Resources (cont.)

Available at epa.gov/Imop

Landfill and LFG Energy Project Data

Download details about projects and landfills

b
m
o
lw)
m
l
o
I

Includes data for over - - N —
2,400 landfills in the U.S.

Ownership Type =~

GHGRP ID
Longitude

Zip Code
Latitude

Landfill Name Physical Address City County

2 1007321 |  1994|Anchorage Regional L AK |15500E. Eagle River Loop Road |Eagl: Anchorage  [09577 61.203281| -149.60214|Public
3 (1007381 | 1994|Anchorage Regional Landfill [AK |15500E. Eagle River Loop Road |Eagle River |Anchorage  |99577 61203281| -149.60214|Public
4 (1010388 | 11341|Capital Disposal Landfill |Ak 5500 Tonsgard Court Juneau Juneau 59801 583528 -134.4947Privare

1201 N. 49th State Street

L Central Landfill - Matsu lust off the Palmer-Wasilla Matanuska-
[ 5 0 aK |Highway Palmer o foosas 6159|  -148.21|Public
Central Peninsula Landfill
[

1005349 12216|(CPL} (AK 46915 Sterling Highway Soldotna Peninsula 99669 6044714 -151.10369(Public

Kodizk Island Borough

L] L]
d O -I-O I n VO rl O l |S WO yS 'I'O 7 10960| Landfill AK |1205 Monashka Bay Road Kodiak Kodiak Island | 39615 57.80874| -152.40761Public
61.21266| -149.84012|Public

8 1004380 | 11020|Merrill Field Landfill AK_|800 Merill Field Drive Anchorage _|Anchorage 29501
. Fairbanks
9 1006805 | 10951|South Cushman Landfill AK_|455 Sanduri Street Fairbanks  |NorthStar (95701 54.80476| -147.70085|Public
elp you find what you
0. 0 indfi AK |1181 Summer Bay Road Unalaska |West | o068 53.88463| -166.50657 | Public
athens/Limestone CountySLF | [Strain Road

off Highway 31 Athens Limestone 35611 34 7634 -86.9399| Public

.
are looking for . .
g 12 16| Bi: ifill Company AL 379 Pleasant Grove Cutoff Road |Albertville Marshall 35950 34.27823| -86.33707|Private

Black Warrior Solid Waste | |
y 131004245 | 2005|Facility AL |3301 Landfill Drive I t
» Cross-references EPA’s e

14 2006|LF & TS, AL |2390 Armstrong Loop Facilly

--------- 515 Cleanwater Drive | [Lapg

greenhouse gas reporting R s, —

program (GHGRP e e
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Example Informational Materials

Available at epa.gov/Imop

LFG Energy Is Truly Green

In 2014, methane accounted for about 10.6 percent of all U.S.
greenhouse gases emissions from human activities.

U.S. EPA Landfill Methane Outreach Program
and Landfill Gas Energy

Creating partnerships and renewable energy across the country

U.S. 2014 Methane Emissions, By Source

LANDFILL METHANE
'QUTREACH PROGRAM

LFG energy projects mitigate global climate change by
preventing methane from escaping into the atmosphere.

Instead, LFG is captured and used as a reliable, renewable Hatural Gas

ant

- energy resource. Petraleum
Syste
33

Properties of Methane

What is LFG? What is LFG Energy? Chemical Formula CH,
Much of the waste we generate ends up in municipal solid Many cost-effective options exist to capture and Lifetime in Atmosphere 12years
waste (MSW) landfills. Landfill gas (LFG) is a natural destroy LFG by converting it into energy, thereby
byproduct of the decompesition of organic material within reducing methane emissions. LFG can fuel internal Global Warming Potential {1oo-year) 25

landfills, and contains about 50 percent methane (CH,) and
50 percent carbon dioxide (CO;). MSW landfills are the
third-largest source of human-related methane emissions in
the United States, accounting for approximately 18.2
percent of these emissions in 2014.1 Methane is a potent
greenhouse gas (GHG) 28 to 36 times more effective than
CO, at trapping heat in the atmosphere over a 100-year

combustion engines, turbines, microturbines or
other technologies to produce electricity. LFG is
also used directly as an alternative to fossil fuels in
equipment such as boilers, heaters and kilns, or is
refined for use in vehicles or injection into natural
gas pipelines. See examples of LFG energy projects
at  epa.gov/imop/landfill-gas-energy-project-data-

2pa.goviclimatect report. hitml

LFG and Green Pricing Programs LFG End User Success Stories

pericd? Learn ore about landfill methane at

epa.gov/imop/b: formation-about-lan aas.

What is LMOP?

LMOP is a voluntary pragram that works cooperatively with
industry stakeholders and waste officials to reduce or avoid
methane emissions from landfills. LMOP encourages the

and-landfill-technical-data.

What are the Benefits of LFG
Energy?

Communities with an LFG energy project enjoy a
variety of benefits, including:

Green pricing programs offer premium rates for power
provided from renewable energy resources. Many states
require utilities to offer green pricing to customers, and
utilities are increasingly offering green pricing options even
without a legal requirement. At least 30 green pricing
programs include LFG.+ States may also adopt renewable
portfolic standards (RPS) that specify the minimum amount
of customer load to be supplied from eligible renewable

LFG energy projects provide significant cost savings and long-
term, sustainable energy to end users. Examples include:

+ Coca-Cola‘s Atlanta Syrup Branch facility gets nearly
all of its energy in the form of electricity, steam and
chilled water from green power generated at a nearby
landfill, providing Coca-Cola with real energy savings
The project generates 48 million kilowatt-hours of

reen power peryear.
energy sources. At least 37 states accept LFG energy in their B p pery

recovery and benefical use of biogas generated from
RPS and renewable energy resource procurement goals.*

organic MSW as it contains methane, a potent GHG and the

Job creation, revenues and cost savings.
Improved local air quality and reduced GHG

.

The U.S. Navy has saved approximately $1.3 million

5 A annually in utility costs at the Marine Corps Logistics
primary component of natural gas. LMOP forms emissions. LFG is a good fit for green power programs for several P Y 8 s
. - = . Base in Albany, Georgia, since its first LFG
partnerships  with  communities, landfill  owners and « Reliable local fuel source and less fossil fuel reasons: - ) - o
operators, utilities, energy users, states, project developers, usage. . ) o cogeneration plant started upin 2011 This facility is
tribes and nonprofit organizations to overcome barriers to - Enhanced image as an innovative community. + LFGisrecognized by energy certification programs as a made up of one dual-fuel engine generator, a heat

project development. LMOP Partners are listed at renewable energy resource.” recovery steam generator and two dual-fuel boilers.

epa.gow/Imop/about-partners-

P o landfill-methana-outreach
nearmation abolt program.
U\‘(..P

.

Read more about the benefits of LFG energy at + LFG canserve as a "baseload renewable”, providing
epagov/imop/benefits landfill_gas-energy_projects. online availability exceeding go percent.

In 2012, Gundersen Health System'’s Onalaska
Campus became the first energy-independent medical
campus in the country by using LFG piped from the
local landfill in La Crosse County, Wiscansin to power a
generator. The electricity is sold to a local utility while
the recovered waste heat supplies 100 percent of
campus heat energy needs. Gundersen saves 100,000
+  Several financial incentives exist, e.g., federal tax credits annually in space heating and hot water costs.

and state grants. + The U.S. Department of Justice cbtains 8o percent of

the electricity used by Federal Bureau of Prisons’
® ‘GREEN
POWE
e,me PARTNERSHIP

Allenwood Correctional Complex from the combustion
* US.DOE, Energy Efficiency & Renewable Energy. The Grean Powar

+ Most states have landfills that can support LFG energy
projects.

+ Energy praduced from LFG is one of the mare cost-
competitive forms of renewable energy.

LMOP Assistance and Resources

Project Development Process. Financing LFG Energy Projects. Networking and Information.

Securing funding can be a barrier
to LFG energy project
development. LMOP directs
stakeholders ta resources with companies. LMOP provides
information about pertinent information through:
funding mechanisms through its
Resources for Funding LFG Energy

LMOP's partnerships create
a vital network of landfills,
states, communities and

LMOP offers several assistance options, including:
= LFG Energy Project Development Handbook
= Landfill and LFG Energy Project Database
= [FGeost-Web (cost model)
= Feasibilily assessments

of LFG at the nearby landfill in Lycoming County,
Pennsylvania.

e Partner listings % Green-e certification pregram far green power products

« Environmental benefits calculator : « Listserv email messages Hetwork {wwys.green-e.orghand U.5. EPA Green Power Partnership
. . Projects webpage at . pps3.eare.ener i htmi?page=o v -apa.govigreenpower).
= Posters and flyers for ribbon cuttings epa.gov/imep/resources-funding = Webinars and workshops ",
(for Partners) o b State Efficiency (DSIRE).
= landfill-gas-energy-projects. wwnw dsirausa.org.

LMOP Welcome Presentation
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Moving Forward: Activities in 2017

* Provide new technical materials

* Release new version of
LFGcost-Web

oJob creation estimates

* Host webinars on topics of interest
to stakeholders

» Explore new way for Partners to submit
project data

LMOP Welcome Presentation
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Upcoming Landfill/LFG Energy Data Collection

We need your help to keep . & &n o m L
LMOP’s Database current LT e o B e

«  When you receive arequest to “"“ e ‘DﬁETm
update your LFG energy T T et
project/landfill data*, please I .l ™

« Byresponding to the request, you are -
helping to keep our comprehensive, nationwide database

up-to-date and accurate — beneficial to all LMOP Partners
and the LFG industry!

The LMOP Database is the only one in the country that
contains comprehensive information on U.S. LFG energy

prOjeCfS *OMB Control No. 2060-0446

LMOP Welcome Presentation Approval expires 3/31/19 @
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How Can We Work Together?

 Facilitating information sharing -
LMOP Database, webinars, listserv

@
* Providing technical information SA ING THE 'PLANET
about LFG energy project ONE |ANDFiILL AT A TiME

development and opportunities to
reduce emissions from MSW landfills more broadly

* Analyzing resource availability through LFG modeling

« Performing initial feasibility analysis using LFGcost-Web

We welcome your feedback on our resources,
website, etc.

LMOP Welcome Presentation %
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LMOP Contact Information

Kirsten Cappel

U.S. EPA

Landfill Methane Outreach
Program
cappel.kirsten@epa.gov

Lauren Aepli

U.S. EPA

Landfill Methane Outreach
Program
aepli.lauren@epa.gov
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