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Wwhy EPA Is Concerned
= about Landfill Gas

LANDFILL METHANE
OUTREACH PROGRAM

e \Why is methane a greenhouse gas”?

= Methane absorbs terrestrial infrared radiation (heat) that
would otherwise escape to space (GHG characteristic)
e Methane as a GHG is over 20x more potent by
weight than CO,

e Methane is more abundant in the atmosphere
now than anytime in the past 400,000 years
and 150% higher than in the year 1750

e Landfills were the third largest human-made
source of methane in the United States in 2011,
accounting for 17.5% generated
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Presentation Notes
There are many cost-effective options for reducing methane emissions while generating energy
Projects reduce local air pollution and create jobs, revenues, and cost savings
Reference for 2nd bullet: 
http://www.epa.gov/climatechange/ghgemissions/gases/ch4.html
Source for the 3rd bullet: 
http://www.grida.no/publications/other/ipcc_tar/?src=/climate/ipcc_tar/wg1/index.htm
Regarding the 4th bullet: the largest anthropogenic source of methane for 2011 was natural gas systems at 24.6% of total CH4 and 2nd largest was enteric fermentation at 23.4% of total CH4. See executive summary of report, page ES-13 and Table ES-2 on page ES-5. Link: http://www.epa.gov/climatechange/emissions/usinventoryreport.html


% EPA’s Landfill Methane
=(\= Qutreach Program

LANDFILL METHANE
OUTREACH PROGRAM

e Established in Dec 1994 — will begin
20" year in Dec 2013

e Voluntary program that creates
partnerships among states, energy
users/providers, the landfill gas (LFG)
Industry, and communities
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Modern Sanitary Landfill

LANDFILL METHANE
OUTREACH PROGRAM
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% L andfill Gas 101

LANDFILL METHANE
OUTREACH PROGRAM

e LFG is a by-product of the
decomposition of municipal solid
waste (MSW):

= ~50% methane (CH,)
= ~50% carbon dioxide (CO.,)
» <1% non-methane organic compounds (NMOCs)

e For every 1 million tons of MSW:
= ~0.78 megawatts (MW) of electricity

s ~432,000 cubic feet per day of LFG

e If uncontrolled, LFG contributes to
smog and global warming, and may
cause health and safety concerns
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Landfill Gas to Energy
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Presenter
Presentation Notes
The level of LFG treatment needed prior to combustion depends on site-specific factors and the type of combustion device
Some LFG treatment systems are simpler than the one shown in this diagram



LANDFILL METHANE
OUTREACH PROGRAM

Targeting Methane...
Producing Measurable Results

Since 1990, U.S. landfill methane emissions have
decreased by 30% while GDP increased by 66%

U.S. Landfill Methane Emissions and
Gross Domestic Product: 1990-2011
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Sources: Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2011, U.S. EPA, April 2013; DOC/Bureau of
Economic Analysis. Interactive National Income and Product Accounts Table. Last revised on June 26, 2013.
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Presentation Notes
As of 2011, landfill CH4 emissions have decreased by 30% as compared to 1990 levels while GDP has increased (63% growth) over that same period.
Sources of data: 
Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2011, U.S. EPA, April 2013 - http://www.epa.gov/climatechange/Downloads/ghgemissions/US-GHG-Inventory-2013-ES.pdf, page ES-13 and http://www.epa.gov/climatechange/Downloads/ghgemissions/US-GHG-Inventory-2013-Chapter-8-Waste.pdf, page 8-5 .; and
DOC/Bureau of Economic Analysis.  Interactive National Income and Product Accounts Table. Last revised on May 31, 2012. 
From the U.S. GHG Inventory 1990-2011 Table 8-4: CH4 Emissions from Landfills (Gg) (released April 2013):
-Net CH4 emissions from landfills for 2011 (5.41 million short tons CH4) is a decrease of ~30% over 1990 levels (7.76 million short tons CH4)
-CH4 generation from landfills is up 56% from 1990, but recovery has increased 756% as of 2011
-In 2011, 4.62 million short tons CH4 were combusted at energy projects and 4.39 million short tons CH4 were combusted by flaring




LANDFILL METHANE
OUTREACH PROGRAM

LFG Has Helped
Produce...

Aluminum

Alternative fuels (biodiesel,
CNG, ethanol, and LNG)

Agquaculture (e.qg., tilapia)

Arts & crafts (blacksmithing,
ceramics, glass)

Beer

Biosolids (drying)

Bricks, cement, concrete
Camera film

Carpet

Cars and trucks
Chemicals

Chocolate

Consumer goods and
containers

Denim
Electronics

Fiberglass, nylon, and paper
Furthering space exploration
Garden plants, Venus flytraps
Green power
Ice cream, milk, and tea
Infrared heat

Juice (apple, cranberry,
orange)

Pet food
Pharmaceuticals
Pierogies and snack food
Soy-based products
Steel

Tomatoes (hydroponic)

Taxpayer savings and
Increased sustainability!
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Landfill Gas and Green Power
= A Winning Combination

LANDFILL METHANE
OUTREACH PROGRAM

e Dual benefit = destroys methane and
other organic compounds in LFG

- | e Offsets use of non-renewable
resources (coal, oll, gas), reducing
emissions of SO,, NO,, PM, CO,

e LFG is a recognized renewable

energy resource (Green-e, EPA
Green Power Partnership, 37 states, NRDC)

e LFG is generated 24/7 and projects
have online reliability over 90%

e LFG can act as a long-term price and
volatility hedge against fossil fuels
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% Typical Electric Project
= Components & Costs

LANDFILL METHANE
OUTREACH PROGRAM

3-MW, engine, 15-yr project:
L - | o Total capital cost = ~$5.15 million

= Gas compression & treatment, engine,
& generator = ~$4.89 million

= Interconnect equipment = ~$255,000*

e Annual operation & maintenance cost
= ~$526,000/year

*Interconnect costs can vary widely

[ $2010 capital costs; O&M is the cost in the initial year of project operation (2011). ]
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Typical Direct-Use Project
= Components & Costs

LANDFILL METHANE
OUTREACH PROGRAM

800-scfm, 5-mi pipeline, 15-yr project:
e Total capital cost = ~$2.7 million

= Gas compression & treatment =
~$1,000,000

= Pipeline = ~$337,000/mile

= (Plus end-of-pipe combustion
equipment retrofits, if needed)

e Annual operation & maintenance cost
= ~$112,000/year

[ $2010 capital costs; O&M is the cost in the initial year of project operation (2011). ]
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o .
@@ Potential LFG Revenue

LANDFILL METHANE
OUTREACH PROGRAM

Potential Revenue Source Electric | Direct-Use

Sale of electricity (2.5 — 11 cents/kWh) X
Sale of Renewable Energy Certificates (RECS)

Compliance market: $1 — $60 / MWh ($2012) X

Voluntary market: >$1 / MWh ($2012)
Premium pricing for renewables through X
RPS/RPG or voluntary green power markets
Tax credits or incentives X CNG/ LNG
Renewable Fuel RIN sales ($0.60 - $1.00/gal) | (SIeCIC | cne/ NG

vehicles)

Sale of LFG ($1.50 — 4.00 / MMBtu) X
Greenhouse gas reduction credits X X
Energy cost savings X X
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Presentation Notes
Sources of electricity prices: 
http://www.algonquinpower.com/financial/reports/annualform2006.pdf 

http://articles.ocregister.com/2011-01-21/news/27045525_1_power-plant-plant-s-proximity-trash-to-electricity - this article states that the City of Anaheim will pay 11 cents/kW for LFG electricity from the Olinda Alpha project expected to come online in 2012, and that this is 30% more expensive than the market rate for traditional power. 

http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=TN02F&re=1&ee=1 – TVA through its Generation Partners Program will pay 3 cents/kWh above the retail rate for LFG energy 

http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=AL41F&re=1&ee=1 – TVA’s Mid-Sized Renewable Standard Offer Program will pay Base Price Average of 5.61 cents/kWh

http://www.reviewjournal.com/business/energy/trash-power-thousands-southern-nevada-homes : NV Energy didn't disclose how much it will pay for power from the [Apex] plant, but documents obtained by the Las Vegas Review-Journal in 2010 showed the company contracted to buy power from a similar, 3.2-megawatt plant near Reno for 8.1 cents per kilowatt hour. That was about twice what the company paid for wholesale power from traditional sources such as coal and natural gas, but less than it paid for all other renewables, including solar (13.2 cents to 13.5 cents), geothermal (8.6 cents to 10.3 cents) and wind (9.8 cents).

REC prices higher in Northeast (RI, MA, ME, CT) especially RI & MA – prices $10 higher than other states

Source for compliance & voluntary markets’ REC ranges: 
http://apps3.eere.energy.gov/greenpower/markets/certificates.shtml?page=5 


Removed CREBs from 2013 version based on http://energy.gov/savings/clean-renewable-energy-bonds-crebs




Jobs and Revenue Creation

I.ANDFII.L MEI'HANE

e A typical 3-MW LFG electricity project is
estimated to have the following economic &
job creation benefits during the construction
year:

= Add more than $1.5 million in new project
expenditures for the purchase of generators,
and gas compression, treatment skid, and
auxiliary equipment

= Directly create at least 5 jobs for the
construction and installation of the equipment

= Ripple effect: increase the state-wide economic
output by $4.1 million & employ 20-26 people
throughout the state & local economies

[ $2013 (year of construction) ]
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Jobs and Revenue
= Creation (cont)

LANDFILL METHANE
OUTREACH PROGRAM

e Atypical 1,040-scfm LFG direct-use
project is estimated to have the following
economic & job creation benefits during
the construction year:

5-mile pipeline | 10-mile pipeline

New project
expenditures $1.1 million + $2.2 million +

Direct installation
jobs At least 7 At least 13

Ripple effect —
economic output &
employed people

$2.8 million & | $5.2 million &
17-22 people | 321to 41 people

[ $2013 (year of construction) ]
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State of the National LFG
=0 == Industry (July 2013)

LANDFILL METHANE

OUTREACH PROGRAM »
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Presentation Notes
Environmental benefits on THIS slide do NOT take NSPS status into account; i.e., benefits reflect total direct reductions & avoided emissions from all currently operational projects


LFG Energy Projects
and Candidate Landfills

LANDFILL METHANE
OUTREACH PROGRAM
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Nationwide Summary "~ < e VI
621 OPERATIONAL Projects - = = Om
(1,978 MW and 311 mmscfd)
~450 CANDIDATE Landfills . OPERATIONAL PROJECTS
L(,’%Slal\'x.l\_/gg re‘/w? S:) Tesnctflgl) * Landfill is accepting waste or has been closed 5 years or less, has at least 1
267y mm tons of waste, and does not have an operational, under-construction, or
- CANDIDATE LANDFILLS* planned project; can also be designated based on actual interest by the site.

** | MOP does not have any information on candidate landfills in this state.
These data are from LMOP’s database as of July 16, 2013.
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LFG Energy Project
Growth Over Time
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Presenter
Presentation Notes
Increased over 300% over the last 17 years -- from ~146 projects in 1995 to 616 projects at the end of 2012. 



Technology Trends
Electricity Projects

Cogeneration §135 MW. B

Gas Turbine - EA&O@ -

LANDFILL METHANE
OUTREACH PROGRAM

Steam Turbine 162 M\AZ|

Microturbine . @

E B Operational Projects

Combined Cycle I 135 MW - @Under Construction and

Planned Projects

0 50 100 150 200 250 300 350 400 450

Number of Projects
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Presenter
Presentation Notes
Bar chart depicts project counts – operational and construction/planned – by technology type.
Values in boxes are associated MW capacities – of operational and construction/planned projects – by technology type.
Under construction/planned projects are those anticipated to come online in the next 1 to 2 years.


Diversity of Project Types
Electricity Generation

LANDFILL METHANE
OUTREACH PROGRAM

Internal
Combustion Engine giiss
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LANDFILL METHANE
OUTREACH PROGRAM

Technology Trends
Direct-Use Projects

89.2 mmscfd

54.5 mmscfd

Boiler

Direct Thermal

High Btu 147.4 mmscf

Leachate Evaporation 8.5 mmscfd

Greenhouse

Compressed Natural

Gas 3.2 mmscfd

3.6 mmscfd

Liquefied Natural Gas
B Operational Projects

il

Medium Btu 4.1 mmscfd
I: BUnder Construction and Planned
Projects
Hydrogen
0 10 20 30 40 50 60 70

Number of Projects
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Presentation Notes
Bar chart depicts project counts – operational and construction/planned – by technology type.
Values in boxes are associated LFG flows (mmscfd) – to operational and construction/planned projects – by technology type.
Under construction/planned projects are those anticipated to come online in the next 1 to 2 years.



@

Diversity of Project Types

wore e Direct Use of LFG

e Direct-use projects are growing!

Boiler applications — replace natural gas, coal, fuel oll Crenhone
Direct thermal (dryers, kilns) Jackson County, NC
Natural gas pipeline injection (medium- & high-Btu) |
Ethanol production
Greenhouse

Infrared heaters
Leachate evaporation
Venhicle fuel (LNG, CNG)
Glassblowing & pottery
Blacksmithing
Hydroponics

Aquaculture (fish farming)

Glassblowing
Jackson County, NC

File Last Updated: July 2013 Infrared heater - Lorton, VA



LANDFILL METHANE
OUTREACH PROGRAM

Market Overview /
Industry Trends

300% increase in # of LFG energy projects (1995-2012)
Electricity projects continue to dominate — 75% now

Direct use of LFG has slowed, mainly due to LOW NG
prices ($5.00/MMBtu in ‘13 vs. peak of $13.06/MMBtu in ‘08)

Alternative vehicle fuel taking off
= CNG $2.10/GGE vs. diesel $3.99/gal in Spring 2013
= RINs under Renewable Fuel Standard 2

Corporate sector interest challenged with low gas
prices and financial constraints

Low carbon and REC prices in most of country

Maturing industry — consolidations within the waste
companies and project developers


Presenter
Presentation Notes
NG prices from U.S. Department of Energy Natural Gas Industrial Pricing (7/31/13 release date): http://www.eia.gov/dnav/ng/hist/n3035us3m.htm

CNG & diesel prices from U.S. Department of Energy Alternative Fuels Data Center. National Average Price between March 29, 2013 and April 12, 2013: http://www.afdc.energy.gov/fuels/prices.html

Given no federal carbon regulation, landfill methane will still be able to sell credits. However, markets and pricing are really shrinking. 

Private sector has less demand to purchase RECs or carbon credits.

Federal ARRA grants, 1603(b) program, and CREB allocations have expired. Section 45 was extended (again).

Updated CAR Landfill Protocol 4.0 includes a size criteria for LFG energy projects (<2.17 metric tons WIP for arid areas, and < 720,000 metric tons WIP for wet areas). Methodology will have an impact on small landfills above 720,000 metric tons that are not regulated to collect LFG as these will not remain eligible on CAR.


7

ﬁm;m LFG for Vehlcle Fuel

Emerging Technologies:

e POET plant in Sioux Falls, SD uses
LFG from local landfill to create
ethanol (Feb. 2009)

e Waste Management & Linde produce
13,000 gal LNG per day for garbage
trucks (Altamont LF, Sept. 2009)

e Central LF, CA LFG-to-CNG pilot
project fuels Sonoma County school
buses (Sept. 2009)

e Dane County, WI's pilot project
produces 100 GGE/day bioCNG
from 20 cfm LFG to fuel on-site
vehicles (Mar. 2011); Upgrading to
produce 250 GGE/day

e Biofuels Washington will create 900
diesel gal equivalents/day of CNG to
fuel 159 trucks using 570 cfm LFG
from the LRI Landfill, WA (2014)
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% Regulations that Affect
= LFG Energy

e LFG energy projects may be affected
by a variety of federal, state, and local
air quality regulations

e Applicable federal Clean Air Act
regulations include:

= New Source Performance Standards (NSPS) /
Emission Guidelines (EG)

m TitleV

= Maximum Achievable Control Technology
(MACT)

= New Source Review (NSR)
= Prevention of Significant Deterioration (PSD)

LANDFILL METHANE
OUTREACH PROGRAM

File Last Updated: July 2013



Helpful Links to Regulations
= Affecting LFG Energy Projects

LANDFILL METHANE
OUTREACH PROGRAM

e PSD and Title V GHG Tailoring Rule:
http://www.epa.qgov/nsr/ghgpermitting.html

e 2010/2011 Internal Combustion Engines NESHAP:
http://www.epa.gov/ttn/atw/rice/ricepqg.html

e 2011 Internal Combustion Engines NSPS:
http://www.epa.qov/ttn/atw/nsps/sinsps/sinspspg.html

e 2012 Major Source Boller/Process Heater NESHAP:
http://www.epa.gov/ttn/atw/boiler/boilerpg.html

e NSPS/EG for MSW Landfills:
http://www.epa.qov/ttn/atw/landfill/landflpg.html

e NESHAP for MSW Landfills:
http://www.epa.qgov/ttn/atw/landfill/Indfillpg.html

File Last Updated: July 2013
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LANDFILL METHANE
OUTREACH PROGRAM

GHG Regulatory Update

e GHG Reporting Program (subpart HH)

http://www.epa.gov/climatechange/emissions/ghgrulemaking.htmi

MSW landfills required to report emissions & other data
if annual CH, generation = 25,000 metric tons CO.e

2012 data submitted by April 1, 2013 included inputs
to emission equations that were originally deferred —
data will be available later in 2013

2011 & 2010 data — available at

http://www.epa.gov/climatechange/emissions/ghgdata/index.html

Can drill down to MSW landfills in your area using
EPA’s FLIGHT - http://ghgdata.epa.gov/ghgp/main.do

~1,200 MSW landfills reported GHG emissions in 2011

LMOP will update its database and identify any new
candidate landfills using 2012 GHGRP data

File Last Updated: July 2013
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Presentation Notes
FLIGHT = Facility Level Information on GreenHouse gases Tool

Deferred data elements were requested for all previous reporting years (2010, 2011, and 2012)
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% LFG and State Renewable
Portfolio Standards

e LFG is eligible as a renewable resource
In 37 states, the District of Columbia,
Guam, Northern Mariana Islands, Puerto
Rico, and the U.S. Virgin Islands

e Renewable Portfolio Standard (RPS) —

requires utilities to supply a percentage of power
from renewable resources

s 29 states plus DC, Guam, N. Mariana Islands,
Puerto Rico, and U.S. Virgin Islands have an
RPS

LANDFILL METHANE
OUTREACH PROGRAM

e Renewable Portfolio Goal (RPG) — same
as RPS except an objective not a requirement

s 8 states have an RPG

File Last Updated: July 2013


Presenter
Presentation Notes
�Source: LMOP Online Funding Guide with reference date of March 2013
http://www.epa.gov/lmop/publications-tools/funding-guide/state-resources/index.html 


Public and Private Entities Moving
to Reduce GHG Emissions

LANDFILL METHANE e \Voluntary Markets
OUTREACH PROGRAM

= In 2012, U.S. purchased more offsets (all types) —
$143 million — than buyers in any other single country

= LFG project offsets purchased in 2012 (2.8 MtCO.,e)
represented 13% of U.S. project type market share

= LFG projects supplied 5% of global VERs in 2012
= Avg. credit price for LFG projects: ~$1.50-3.00/tCO2e

Registries with LFG Capture and/or Utilization Projects
(as of July 2013)

e Compliance Markets
= RGGI (2009), California AB-32 (2012)
= Methane projects likely an eligible offset category

File Last Updated: July 2013
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Presentation Notes
 Although the United States has not ratified the Kyoto Protocol, states and public and private entities are moving to reduce GHG emissions
 Two basic markets – Voluntary and Compliance 

Voluntary – Entities purchase lower cost offsets in advance of pending mandatory GHG cap and trade programs.  
Conversation with Element Markets representative at Biogas East Conference on 6/19/12:  Price of $1.50-$2.00/tCO2e is realistic. In some limited circumstances with a really excited buyer, local project/good PR they have been able to get $3.

Source for 1st , 2nd, and 3rd sub-bullets under 1st bullet: State of the Voluntary Carbon Markets 2013, Ecosystem Marketplace - http://www.forest-trends.org/documents/files/doc_3936.pdf 

Registries:
http://americancarbonregistry.org/carbon-registry
http://www.climateactionreserve.org/
http://www.vcsprojectdatabase.org/

Compliance –  Regulated Markets - Local state, regional, Fed?
Methane projects such as LFG, coal mine methane, agricultural methane are a likely eligible offset category in the developing compliance markets
CA AB-32: http://www.arb.ca.gov/cc/ab32/ab32.htm 
RGGI: http://www.rggi.org/home 



Financial Incentives
= ® Section 45 Production Tax Credit (PTC)

LANDFILL METHANE = Electricity generation — 1.1 cents/kWh
= Began construction by 12/31/13; 10-yr window for credits

® Excise Tax Credit to the Seller of CNG or LNG
(PL 111-312, § 701)

= $0.50 per gallon of gasoline equivalent for fuel sold or used by
12/31/13

= Investment tax credit for fueling stations - 30% of cost up to
$30,000

® Renewable Energy Production Incentive (REPI)

= Online by 10/1/16; payment for 15t 10 years of operation
= Subject to allocation, no allocations since 2010

e Many State grants, tax exemptions, and other
funding mechanisms

= www.epa.gov/imop/publications-tools/funding-quide/index.html
updated frequently

File Last Updated: July 2013



Presenter
Presentation Notes
REPI applies to local/state government or non-profit electric co-op facilities


Removed CREBs item for 2013 file based on http://energy.gov/savings/clean-renewable-energy-bonds-crebs : 
Clean Renewable Energy Bonds (CREBs)
In lieu of interest, bond holders receive federal tax credits


Removed this item for 2012 file because projects would have to have been under construction by end of 2011: 
Alternative short-term option to select a one-time 30% investment tax credit (Section 48) or convert into a 30% cash grant under 1603(b)
Apply by October 1, 2012
Begin construction by 12/31/11 and place in service by 12/31/13






http://www.epa.gov/lmop/publications-tools/funding-guide/index.html�

Renewable Fuel Standard 2
(RFS2)

e Companies in the U.S. petroleum market must
produce a given quantity of renewable fuel OR
purchase credits

= RFS2 requires 36 billion gallons of renewable fuel to
be blended into transportation fuel by 2022

= Volumes tracked as Renewable Identification
Numbers (RINs) — 13 RINs per MMBtu

= Biogas (including LFG) sold as transportation fuel is
eligible for Green Tag Attributes or RINs
® Proposed rule in June 2013 to modify RFS2 -

www.epa.gov/oms/fuels/renewablefuels/requlations.htm

= Will allow RINs from renewable diesel, naphtha &
electricity (for electric vehicles) made from LFG

LANDFILL METHANE
OUTREACH PROGRAM
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Presentation Notes
Sources:

General information: http://www.swanafl.org/Resources/Events/2012%20Summer%20Conf/Presentations/Banks.pdf

Example LFG RIN values:
Seminole Rd, GA - $0.91/gal = $10.85/MMBtu (2012) [Source: Presentation by Billy Malone, DeKalb County, GA at GA SWANA Conference, October 2012 (event attended by Amy Alexander)]
Altamont, CA - $0.60/gal = $7.00/MMBtu (2011) [Source: http://www.energy.ca.gov/2011_energypolicy/documents/2011-05-11_workshop/presentations/Waste_Management.pdf]


Confirmation of LFG RIN price range: http://www.americanbiogascouncil.org/pdf/briefing15may12_wasteManagement.pdf

Website: http://www.epa.gov/oms/fuels/renewablefuels/regulations.htm 
Proposed Rule June 2013: http://www.gpo.gov/fdsys/pkg/FR-2013-06-14/pdf/2013-12714.pdf
Fact Sheet June 2013: http://www.epa.gov/oms/fuels/renewablefuels/documents/420f13015.pdf


http://www.epa.gov/oms/fuels/renewablefuels/regulations.htm�
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Electricity — Reciprocating Engine

=y~ Anne Arundel County’s Millersville LF,
T Severn, MD

e County persisted for 12
years on quest for project

e 3.2 MW goesto PIJM

e Financed with local bond
sales and $2 million in
American Recovery and
Reinvestment Act (ARRA) !
funding -

e Team of government
agencies & private
companies collaborated

Northeast Landhill

Maryland

Waste | ENERGy
isposa L

Authority = SysTems
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Anne Arundel County’s Millersville Landfill Electricity Project, Maryland — After more than 12 years of exploring options and negotiating agreements only to come to a dead end every time, Anne Arundel County’s persistence paid off with a 3.2-megawatt (MW) LFG electricity project brought to fruition by a team of numerous government agencies and private companies. Independent state agency Northeast Maryland Waste Disposal Authority contributed oversight and management for design, engineering and construction of the project while Landfill Energy Systems built, operates and maintains it. The first LFG energy project located in the county, it generates green power for the local grid while providing revenue for county-wide energy efficiency and solid waste projects. A combination of local bond sales and $2 million in American Recovery and Reinvestment Act (ARRA) funding, and cooperation among local, state, and federal government determined this project’s success.
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e Self-developed by the
County with assistance
from Appalachian State
University Energy Center

e (2) LFG-fueled, modified
automotive engines
generate 186 kW, plan to
recover waste heat

Electricity — Unique Engine Type

Watauga County Landflll
e e Boone, NC

K2 condensate sump
0 Blower/Flare unit
wee Gas collection piping
“= Gas transfer piping
¢ Hot water piping

[ Electricity generators
£ Electric meter

e Provides the county
$72,000 in profits annually

e Model for other small-
scale projects in NC as
well as providing tours to
the community
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Watauga County Landfill Small Electricity Project, North Carolina — Watauga County’s 186-kilowatt (kW) model project gives hope to landfill owners of other small, closed landfills across the country and world that beneficial, cost-effective electricity generation from a small amount of LFG is not only achievable, but can provide benefits far beyond the local community. By self-developing the project — with assistance from local businesses and the Appalachian State University (ASU) Energy Center — and creatively using modified automotive engines, the county was able to keep costs low enough to make the project financially viable. Employing a technology previously used only to destroy methane from coal mine gas, this first instance of an LFG-fired application has led to four additional planned projects in the state through the ASU Energy Center’s CommunityTIES project. Not only does the project provide one-of-a-kind research opportunities for ASU students and faculty, but it will also turn an annual profit of $72,000 and reduce the landfill’s electricity bill by 80 percent.


Electricity — On-Site Combined Heat & Power

Lycoming County Landfill,
Montgomery, PA

=\

T —
LANDFILL METHANE
OUTREACH PROGRAM

e (4) engines generate
6.2 MW with recovered
heat used for county
facilities

e (2) of the engines are
directly connected to
the high security prison
complex

PPL Renewable
Energy

e Provides 80% of Federal
Bureau of Prisons’
Allenwood Correction
Complex’ electricity and
90% of landfill's power &
thermal needs

e Supports county and
federal government
plans to reduce
environmental impacts,
Improve energy
efficiency, create jobs,
and increase revenues



Presenter
Presentation Notes
The primary goal of this project is to assist the federal government in meeting its renewable
energy requirements under the Energy Policy Act of 2005 and Executive Order 13423. This
project will provide a significant amount of renewable energy (80% of the Allenwood
Federal Correctional Complex electricity needs) directly to a federal facility located on the
same property as a landfill and the landfill gas-to-energy project.
Lycoming County Landfill Dual Cogeneration and Electricity Project, Pennsylvania — Creative permit and power purchase agreement structuring contributed to the success of this project. Eighty percent of the Federal Bureau of Prisons’ (FBOP) Allenwood Correctional Complex’s electricity is supplied and 90 percent of the power and thermal needs of the Lycoming County Landfill complex are met through the combustion of LFG in four internal combustion engines (6.2 MW total). The FBOP gains long-term power price stability and clean energy (toward meeting federal renewable energy requirements), and the county receives funding for updating its gas collection system and revenue for the LFG without having to pay anything since PPL Renewable Energy developed, owns, and operates the project. 


Electricity — Off-Site Combined Heat & Power

La Crosse County LF,
La Crosse, WI 2012
Project

Burns & of the

. : McDonnell
e LFG piped 2 miles — under an AT

Interstate — to Gundersen for
electricity generation from (1)
1.1-MW engine and on-site
production of heat and hot water

e In 2012: County earned
$176,000 from sale of LFG while
Gundersen earned $400,000
from sale of electricity & saved
$100,000 in heating costs

LMOP

———
LANDFILL METHANE
OUTREACH PROGRAM

GUNDERSEN
HEALTH SYSTEM

e Gundersen Onalaska
Campus is 100%
energy independent
thanks to LFG energy
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La Crosse County Landfill and Gundersen Health System CHP Project, Wisconsin — 
The LFG energy partnership with La Crosse County is part of Gundersen’s Envision® program, which is the health system’s vision for environmental stewardship. Envision is a model for healthcare providers nationwide, and they are developing a portfolio of innovative “green” energy projects designed to lower costs and lead the industry in environmental awareness. As part of their Envision program, Gundersen developed a goal to become 100% energy independent by 2014 by producing more renewable energy than they consume from fossil fuel sources. 	

Its Onalaska Campus is 100 percent energy independent and Gundersen Health System is well on its way to meeting its 2014 total energy independence goal thanks to a public/private partnership with La Crosse County. A 2-mile pipeline brings LFG under Interstate 90 from the county landfill to create green power for the local grid and heat both buildings and water on the health system’s campus. This combined heat and power (CHP) project serves as an excellent example of cost savings combined with environmental stewardship for other health systems nationwide that struggle with rising energy costs. The county benefits from a new revenue stream and its landfill is the first in the state to receive “Green Tier” status from the Wisconsin Department of Natural Resources.
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Electricity — Combined Cooling, Heat, and Power
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e Permitted (3) engines in a
severe ozone non-attainment
area in 100 days

e LFG provides a continuous
supply of renewable electricity,
steam, and chilled water to the
Coca-Cola Atlanta Syrup
Branch facility

gi7 Hickory Ridge Landfill,
=(\= ” Conley, GA @
% REPUBLIC A
Energy

2012
Project
of the
Year

e LFG treatment & combustion
at 2 separate sites connected
by 6-mile pipeline
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THIS IS A REPUBLIC LANDFILL
Hickory Ridge Landfill and Coca-Cola CCHP Project, Georgia — Constructing a 6-mile, dedicated LFG pipeline, permitting three engines in a severe ozone non-attainment area, and meeting a deadline to receive a U.S. Treasury Section 1603 grant did not deter Mas Energy from developing a unique project that provides Coca-Cola’s Atlanta Syrup Branch facility with a continuous supply of renewable electricity, steam, and chilled water. This combined cooling, heat and power (CCHP) project will annually generate at least 48 million kilowatt-hours of on-site green power and provide nearly all of the plant’s energy needs, providing Coca-Cola real energy savings. Coca-Cola’s corporate strategy to advance the use of alternative energy and grow its business sustainably through economically and environmentally beneficial ventures led to the development of this award-winning project.
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e High-efficiency (45%) RENEWABLESLLC
combined cycle process - e ar—
captures waste exhaust
heat from (4) gas turbines
to create additional
electricity — 32.5 MW total

e 2-stage siloxane removal
system & post-combustion
SCR for NO, control

e $10 million ARRA funding &
Section 1603 grant

e Annual County revenues
~$2.75 million

e |nnovative re-use of water i
saves 32,000 gal/day Solar Turbines

A Caterpillar Company
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Orange County’s Olinda Alpha Landfill Combined Cycle Project, California — Employing creative financing and innovative emission controls, Broadrock Renewables, DCO Energy, and Orange County implemented the second-largest LFG-fueled power plant (32.5 MW) in the country. Financing included a $10 million ARRA grant from the Department of Energy and a Section 1603 grant from the U.S. Treasury. Pre-treatment of LFG includes a two-stage siloxane removal system while NOX is controlled via an innovative post-combustion selective catalytic reduction (SCR) process. Positive impacts on the local, regional, and national economy stem from local green power usage by the City of Anaheim, annual county LFG revenues of $2.75 million, and manufacture of all major equipment components in the United States (including the four gas turbines which were built only 100 miles away from the power plant). The project’s combined cycle process is more efficient than a standard gas turbine project with a 45 percent gross electrical efficiency, and the plant’s wastewater is used to control dust at the landfill in place of potable water supplies. 
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Alternative Fuel — CNG

St. Landry Parish Landfill,

TREAh ot Washington, LA

BIoCNG'

e Converts 50 scfm LFG into
250 gallons of gasoline
equivalent/day of CNG

e CNG fuels government
vehicles including Sheriff
department cars, light duty
trucks, and solid waste
district utility trucks

e Self-developed with help
I3, fTOM several contractors

qtenvironmentaI‘Finance,;u.-

CORNERSTONE

Environmental Group, LLC
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St. Landry Parish Landfill CNG Project, Louisiana — Converting just 50 cubic feet per minute of LFG into 250 gallons of gasoline equivalent per day of compressed natural gas, St. Landry Parish Solid Waste Disposal District found a cleaner, greener way of destroying methane and fueling government vehicles including District cars and trucks, and vans and cars at the Sheriff’s office. To save on costs, the District self-developed the project with help from several contracting companies to site the project, overcome permitting hurdles, obtain grant funding, construct the clean-up, compression, storage, and fueling facility, and modify vehicles for CNG use. The end results are significant air quality benefits, unique environmental education opportunities for the local community, and an invitation to discuss their success story during a trade mission to France.
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e Operates and maintains 38
U.S. LFG energy projects:
electricity, direct-use, and
high Btu facilities

e Processes >141 mmscfd
LFG, generating 1.46
MMBtu of renewable
natural gas & 2 million
MWh of renewable
electricity per year

e One of the oldest
and largest privately
owned developers of
LFG energy projects

e Has developed 49
projects in 18 states

Industry
Partner
of the
Year
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2012 Industry Partner of the Year: Landfill Energy Systems, Michigan — Landfill Energy Systems (LES) operates and maintains 38 LFG energy projects across the country, including electrical generation, direct-use, and high-Btu facilities. In 2012, LES added two independently owned facilities to its operational fleet, including the LMOP Award-winning 3.2-MW project at Anne Arundel County’s Millersville Landfill in Maryland. Formed in 1986, LES is one of the LFG industry’s oldest and largest privately owned developers of LFG energy projects. Since 1987, LES has developed 49 projects in 18 states, processing more than 141 million cubic feet of LFG per day, generating 1.46 million British thermal units (Btu) of renewable natural gas and 2 million MWh of renewable electricity per year. LES has built plants under strict air permitting regulations from New Jersey to southern California, and has worked with both public and private landfill owners and 25 utilities.
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    Environmental benefits on THIS slide do NOT take NSPS status into account; i.e., benefits reflect total direct reductions & avoided emissions from all currently operational projects
Annual environmental benefits if all candidate landfills are developed = an average between if all landfills develop direct-use projects or if all develop electricity-generating projects
425 of the 450 candidate LFs are included in either item 2 or item 3 on the next slide
    Energy potential: 850 MW (~7 million MWh) or 9,000 MMBtu/hr (~155 billion ft3 LFG)
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The ~570 LFs with GCCS but no energy project do not have an operational OR under construction project; 255 of these 570 are candidate LFs
The ~895 LFs listed without a GCCS are ONLY those w/o GCCS that HAVE a WIP value in the database since a potential could be calculated for them – i.e., this is not the whole universe of LFs without a GCCS; 170 of these 895 are candidate LFs



Untapped LFG — Carbon
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Presentation Notes
Stats are for nonNSPS LFs w/o an operational project and calculated potential CH4 reductions/environmental benefits.

Annual environmental benefits if all landfills are developed = an average between if all landfills develop direct-use projects or if all develop electricity-generating projects; benefits reflect DIRECT CH4 reductions ONLY, no avoided (because this slide is about carbon credits for CH4 reduction)

If projects were developed at all these landfills, the estimated
Annual Environmental Benefit from CH4 reduction = 
	Carbon sequestered annually by ~6 million acres of pine or fir forests OR CO2 emissions from ~60 million barrels of oil consumed 
    AND
Annual Energy Benefit = 
	Powering 380,000 homes OR heating 850,000 homes per year


There is also a pool of LFs for which the NSPS status is unknown. If all of these are nonNSPS, their potential is ~ 1.2 million short tons CH4/yr (22 MMTCO2E). Gas: 100 billion cf/yr (5,800 MMBtu/yr) or Electric: 550 MW (4.5 million MWh/yr). In reality, if only about ½ of this pool is nonNSPS, that's still substantial. And it could be more, because many of these are missing the data that allow LMOP to estimate the CH4 reduction potential.
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LANDFILL METHANE
OUTREACH PROGRAM

LMOP Tools and Services

Website: www.epa.gov/imop

Direct project assistance

Technical and outreach publications
Project and candidate landfill database
Network of 1,000+ Partners

Listserv

Support for ribbon cuttings/other PR
Presentations at conferences

State training workshops

Annual LMOP Conference,
Project Expo & Partner Awards

File Last Updated: July 2013



How Can We Work Together?
% Direct Project Assistance

s e Analyze landfill resource — gas modeling

e |dentify potential matches — LMOP
Locator (tool available on website!)

e Assess landfill and end user facilities

e Look at project possiblilities

= Direct-use (boiler, heating, cooling, direct
thermal)

= Combined Heat & Power (engine, turbine,
microturbine)

= Electric (engine, turbine, microturbine)

= Alternative Fuels (medium- or high-Btu, CNG,
LNG)

e Initial feasibility analyses — LFGcost
= New boiler retrofit cost analysis
File Last Updated: July 2013




Lo\ For More Information
Te T www.epa.gov/imop/contact.html

Landfill Methane Outreach Program 4 contact UsgA Share

You are here: EPA Home » Landfill Methane Outreach Program » Contact Us

LMOP Home
Basic Information Contact US

Energy Projects and Do you have a question for LMOP or would you like to request assistance? Are you
Candidate Landfills interested in partnership with LMOP or receiving periodic listserv messages about
landfill gas (LFG)-related topics? Select a topic below to submit a request or comment If you are a Partner or Endorser and
to LMOP. A form will open for any topic you select, and you will have the opportunity would like to update your contact
Join the Program to select other topics as well after you submit your first question. information, please use this form.

Publications [/ Tools N _ N . - - .
+ Report a broken link or other issue with website functionality Update My Information
Newsroom

Question or Request related to:

Partners and Endorsers

Partners

Workshops / Conferences
International Activities « LMOP partnership or receiving listserv messages
Frequent Questions - Annual LMOP Conference and Project Expo

EPA policy related to LFG energy

Greenhouse Gas Reporting Program as it relates to MSW landfills

Technical landfill/LFG energy project issue (e.g., permitting, barrier to project development, gas collection
system) OR Technical analysis for a specific landfill/ project (e.g., LFG curve, LFGcost run, feasibility assessment,
search for end users or landfills)

Functionality of LMOP's Locator search tool or LFGcost economic feasibility tool

Data from the LMOP Landfill and LFG Energy Project database OR Tools/Publications on the LMOP website
(e.g., Excel files of data, map of candidate landfill and LFG energy project counts, Project Expo sites, LFG energy
project profiles, LFG Energy Benefits Calculator, Interactive Conversion Tool, LFG Energy Project Development
Handbook)

+ LMOP support for a ribbon cutting

LMOP Team

Tom Frankiewicz
Swarupa Ganguli
Chris Godlove
Victoria Ludwig
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