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“Technically the ratio is 3:2, but as a practical matter
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Presentation Overview

1. EPA Greenhouse Gas Reporting Methods
Public Perception

National Reporting Study
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What if everyone used one method?

5. Study Takeaways
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Models v. Reality

Current GHG Methodology is
outdated and was never field
validated

Does not explicitly consider
site-specific operational
practices (i.e. cover soils, extent
of biogas recovery, GCCS
efficiency) or site-specific
climate

Source: National Academies of Sciences, Engineering, and Medicine. 2018. Improving Characterization of Anthropogenic Methane
Emissions in the United States. Washington, DC: The National Academies Press.

» National Academy of Science, Engineering, and Medicine 2018 Report:
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Essentially, all models are wrong, but some are
useful.

-George E.P. Box




Case 1: Methane Emission for Landfills without GCCS

E Generation O Soil Oxidation MW Emissions
@ Generation
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Case 2: Methane Generation for Landfills with GCCS

M Generated Methane m Unrecovered Methane
@ Recovered Methane

HH-7 Generation:;
“Bottom Up” Q » G »

@ Recovered Methane B Recovered Methane mRecovered Methane

m Downtime Unrecovered m Downtime Unrecovered
m Coll. Eff. Unrecovered

HH-5 Generation:;
“Top Down”




Case 2: Methane Emissions for Landfills with GCCS

HH-6 Emissions: » »
“Top Down”
m Unrecovered Methane @ Unrecovered Methane

mRecovered Methane @ Recovered Methane B Emissions
O Soil Oxidation E lSJO” OX|tc)Iat|tor(1j
ncombuste
HH-8 Emissions: » »
“Bottom Up”
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HH-6 Inputs and Limitations

» HH-6 Inputs » “Top Down” Approach

= Total Recovered Methane = Model input factors degradable organic content (DOC)
and rate constant (k) are prescriptive.

_ = Bulk waste, modified bulk waste, and waste
= Composition of Waste composition options allow some site-specific

= Decay Rate of Waste customization. o
= May not account for variability.

= Climate, waste type, waste records vary from one
landfill to another.

= Limited field verification.

= Quantity of Waste
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HH-8 Inputs and Limitations

» HH-8 Inputs

= Total Recovered Methane

= Collection Efficiency from
Surface Areas and Cover
Type

= GCCS Operating Hours

4

“Bottom Up” Approach

= Total measured amount of collected methane (flow rate and
concentration).

= Collection efficiency is assumed based on area of LFGCCS well
coverage and cover type.

= Fugitive emissions are calculated based on these inputs.

Collection efficiency does not account for many
efficiency metrics of a GCCS.
= Was the wellhead under vacuum?

= |s the well obstructed by solids or liquids?

= |s vacuum being supplied at a sufficient rate to remove all
available LFG being generated?
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y
Sector ‘ Filter Sectors (filtered) ~ | Petroleum and
S — Power Plants Other s Metals Pulp and Paper

2021 GHG Emissions

(Million Metric Tons CO,¢) o S o o o T o -

# of Reporting Facilities

2021 - U.S. - Total Reported Emissions by Facility in Metric Tons of COze

Facility City State ~Total Reported Emissions Sectors

Palm Beach Renewable Energy Park (PBREP) WEST PALM BEACH FL 1,012,287 Waste
EAGLE POINT LANDFILL, LLC BALL GROUND Ca 772,982 Waste
Kimble Sanitary Landfill Dover OH 624,660 Waste
APEX ENVIRONMENTAL, LLC - SANITARY LANDFILL (0641000223) AMSTERDAM OH 572,401 Waste
BREVARD CO BOARD OF COUNTY COMMISSIONERS cocoa FL 554,998 Waste
BRENT RUN LANDFILL MONTROSE M 505,597 Waste
Polk County - North Central Landfill Wintar Haven FL 467,265 Waste
BLACK WARRIOR SOLID WASTE DISPOSAL AUHORITY COKER AL 452,070 Wasts
NOBLE ROAD LANDFILL (0370000134) SHILOH OK 444,195 Waste
OLINDA ALPHA LANDFILL EREA ca 440,492 Wasts
SPSA Regional Landfill Suffolk VA Waste
W1 TAYLOR COUNTY LANDFILL LLC MAUK CA Wasta
EBR NORTH LANDFILL ZACHARY La Wasta
McCommas Bluff Landfill Dallas ™ Wasts
SUNSHINE CANYON LANDFILL SYLMAR ca
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The Case of Apples and Oranges

Facility Level Information on GreenHouse gases Tool (FLIGHT)

HH-6 Emissions

a

Subpart HH + Other Part 98 Subparts

(i.e. Subpart C - General Stationary Fuel Combustion Sources)
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HH-8 Emissions
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Preception




Increased Individual Site Scrutiny

npr DONATE

Your Trash Is Emitting Methane In The Landfill. Here's Why It Matters For The
Climate

July 13,2021 - 5:00 AMET
Heard on All Things Considered

Methane-Emitting Landfills: A Potent, Pervasive Problem

About 8,000 industrial facilities are required to report their greenhouse gas emissions annually, and the U.S. Environmental
Protection Agency makes that data public. While a controversy exists over the accuracy of EPA methane reporting

methods, here are the top 10 methane-emitting municipal solid waste landfills for 2019, based on company reports.

METHANE EMISSION, 2019
LANDFILL OWNED BY (METRIC TONS)

Landfill No. 1

Landfill No. 2
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National Case Study

» Data Accumulation

= Tabulated data from 51 landfills for 10 years
(2011 to 2021)

= Ranged is size from approximately 7 million to
92 million metric tons of Waste-In-Place in
2021

= (Goal to compare how GHG emissions are
reported at each site

= Data analysis focused only on Subpart HH
Equations
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Number of Landfills
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Reporting Method and R
Emissions Summary
» Sites may choose to report either HH-6 or % owrs . - o~ oo |
H H-8 g 200,000 +
= HH-6 emissions generally increase each year .

= HH-8 emissions relatively unchanged annually

90%

80%

= HH-6 emissions approximately 200-275% greater % ,,,
than HH-8 5 o

= Sites reporting HH-8 emissions increased from 1
57% (2011) to 73% (2021) £ et
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Waste-In-Place v. HH-6/HH-8 Emissions
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Waste-In-Place v.

Recovered Methane
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HH-6 Methane Emissions [metric tons)
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HH-6 Methane Emissions [metric tons)
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» Reported emissions have distinct trends based on which | ==
equation is reported with respect to both quantity of
waste in place and quantity of recovered methane
» Quantity of recovered methane increases as waste-in- o 125 %ww
place increases S e mam eem s
» HH-6 emissions generally increase as waste-in-place
increases 5 o
» HH-8 emissions generally are capped at approximately -
12,000 metric tons regardless of the quantity of waste-
in-place or recovered methane '
» Collection ratio is much higher for HH-8 emissions than
HH-6 emissions
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What if
everyone used
. one method?




What if everyone reported HH-6 in 20217

Equation | Reported

Rank |Landfill Name Used Emissions Rank [Landfill Name Emk:;'s-igns
1 Eagle Point Landfill 30,919 1 Apex Regional Landfill 61,400
2 Kimble Sanitary Landfill 25,386 2 Rumpke Sanitary Landfill 57,170
3 Apex Environmental Landfill 22,935 3 McCarty Road Landfill 51,978
4 Brevard County Landfill 22,196 4 Newton County Landfill 49,201
5 Palm Beach Landfill 20,891 5 Charlotte Motor Speedway Landfill 39,948
6 Brent Run Landfill 20,222 ‘ 6 Sampson County Disposal, LLC Landfill 37,802
7 Polk County Landfill 18,682 ‘ / ) 7 Atlantic Sussex County Landfill 31,984
8 Black Warrior Solid Waste Disposal Authority 18,083 ‘ /, ‘&/ 8 Carleton Farms Landfill 31,775
9 Noble Road Landfill 17,768 /\\ //’ 9 J.E.D. Solid Waste Management Facility 31,688
10 Olinda Alpha Landfill | ,\ "‘/' 10 Eagle Point Landfill 30,919

17620 | % \ //"/‘
NIRRT
9,427 : ":”li/““‘ 15 Kimble Sanitary Landfill 25,386

9,206 ‘ 20 Apex Environmental Landfill 22,935

21 McCarty Road Landfill

22 Rumpke Sanitary Landfill

25 Sampson County Disposal, LLC Landfill 8,400 | / 21 Brevard County Landfill 22,196
28 Carleton Farms Landfill 7,172 23 Palm Beach Landfill 20,891
32 Charlotte Motor Speedway Landfill 6,428 ‘ / 24 Brent Run Landfill 20,222
36 Atlantic Sussex County Landfill 5,479 ‘ 26 Polk County Landfill 18,682
37 J.E.D. Solid Waste Management Facility 5,460 ‘ 27 Black Warrior Solid Waste Disposal Authority 18,083
39 Newton County Landfill 4,965 ‘ 30 Noble Road Landfill 17,768
42 Apex Regional Landfill 3,934 ‘ 31 Olinda Alpha Landfill 17,620
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What if everyone reported HH-8 in 20217

Equation | Reported

. . HH-8
Rank |Landfill Name Used Emissions Rank |Landfill Name Emissions
1 Eagle Point Landfill 30,919 1 Keystone Sanitary Landfill 61,125
2 Kimble Sanitary Landfill 25,386 2 McCommas Bluff Landfill 16,395
3 Apex Environmental Landfill 22,935 y 3 Sunshine County Landfill 15,263
4 Brevard County Landfill 22,196 / 4 Apex Environmental Landfill 14,574
5 Palm Beach Landfill 20,891 5 Frank R. Bowerman Landfill 13,467
6 Brent Run Landfill 20,222 6 121 Regional Landfill 12,580
7 Polk County Landfill 18,682 7 Monarch Hill Landfill 9,777
8 Black Warrior Solid Waste Disposal Authority 18,083 "‘ 8 Roosevelt Regional Landfill 9,773
9 Noble Road Landfill 17,768 \\\\‘/’ 9 River Birch Landfill 9,655
inda Alpha Landfi , Y cCarty Road Landfi ,
10 Olinda Alpha Landfill 17,620 XN \“,’\‘ 10 McC Road Landfill 9,427
RN
Vlgv <Y
12 | McCommas Bluff Landfill 15,853 '/'\:\"'\ 17 | Olinda Alpha Landfill 7,655
\3

13 Sunshine County Landfill

15 Frank R. Bowerman Landfill
16 121 Regional Landfill
17 Monarch Hill Landfill

18 Roosevelt Regional Landfill

15,263 / \\ \ 18 | Polk County Landfill 7,648
13,467 ‘ ' 34 Eagle Point Landfill 4,681
12,580 36 Noble Road Landfill 4,132
9,777 ‘ 40 Kimble Sanitary Landfill 3,354
9,773 41 Brent Run Landfill 3,303

20 River Birch Landfill 9,655 42 Palm Beach Landfill 3,208
21 McCarty Road Landfill 9,427 a7 Brevard County Landfill 2,061
48 Keystone Sanitary Landfill 2,100 50 Black Warrior Solid Waste Disposal Authority 1,765
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Study
Takeaways




Conclusions

» Sites have the option to choose between two separate calculation methods
which often produce highly varying emissions from the same site data

= HH-8 emissions are generally much lower than HH-6 emissions

= Larger sites typically report HH-8 with an apparent ceiling of
approximately 12,000 metric tons of methane per year

Both methods are allowed within the
Subpart HH reporting rule
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Conclusions

» The greenhouse gas reporting methodology should be revisited by the EPA
» The top 10 reported emissions in 2021 are all sites reporting HH-6

» Major changes in the top emitters are observed when all sites are
normalized to the same equations

= Regardless of which equation is normalized to, the top reported
emitters generally move down from the top of the list and lower
reported emitters move to the top of the list

EREF SUMMIT ON QUANTIFICATION OF LANDFILL EMISSIONS




Conclusions

» All site specific data is publicly available, however only reported emissions
are tabulated by EPA

= Necessary context to compare results is not summarized and typically overlooked

= (Generalized lists create increased site scrutiny for landfills at the top of the list

» Following increased attention, sites transition to reporting HH-8
emissions

= Results in perceived emission reductions, however changes in operations are not
always observed

= Once Sites transition to HH-8, they typically do not transition back to HH-6
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Burning Questions?

Contact:
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Matt Lamb
matt@smithgardnerinc.com

Smith Gardner, Inc.
14 N. Boylan Ave
Raleigh, NC 27603
(919) 828-0577
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