Clearing the Air:

Navigating Changes in GHG, Landfill Air
Regulations, and Sustainability
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AGENDA

Mass Balance

Regulatory Changes

A Compilation of Air Pollutant Emissions Farto8tationary Sources (A#2)
A 40 CFRPart 98 Mandatory Greenhouse Gas Reporting

SWICS Landfill Emissions Model
Satellite and EPA FLIGHT Data
EPA Deregulatory Plan
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= Collected + Emitted + Oxidized
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Generated = Collected + Emitted



Compilation of Air
Pollutant Emissions
Factorsfrom Stationary
Sources (AP -42)
Chapter 2.4
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Disclaimer : Emissionfactors in AP-42 are neither EPArecommendedemission
limits (e.g., bestavailableontrol technologyor BACT,or lowest achievablemission
rate or LAER)nor standards(e.g., National EmissionStandardfor HazardousAir

Pollutantsor NESHAPor New Source PerformanceStandardsor NSPS)Use of

these factors as sourcespecific permit limits and/or as emission regulation
compliancedeterminationsis NOT recommendecdby EPA Becauseemissionfactors
essentiallyrepresentan averageof a rangeof emissionrates,approximatelyhalf of

the subjectsourcesare expectedto haveemissionrates greaterthan the emission
factor,andthe other halfare expectedto haveemissionrateslessthanthe emission
factor As such, EPA does not recommend using emission factors as limits or

standards This could cause for example,a permit limit usingan AP-42 emission
factor resultingin approximatelyhalf of the sourcesbeingin noncomplianceWe

recommendsourcetestingbe donefor the bestpossibleemissionvalues



LANDFILL GAS GENERATION
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NMOC & VOC e

Affirmed that NMOC Is a good surrogate for VOC
emissionswhen NMOC compounds with ' negligible
photochemical reactivity are low, removed default
reference  to  39% ratio / of VOC  to NMOC
compounds-— for non-regulatory .\ programs , and
reminded usersto developtheir own ratios or to use
extreme cautionif defaultvalueswvere selected



COLLECTION EFFICIENCY "

1998 To estimate controlled emissions of GE-NMOC, and other
constituents in landfill gas, the collection efficiency of the system mu
first be estimatedRkeported collection efficiencies-typically range
fromy 60 to 85 percent, with- an average of/75 percent'most
commonly assumed- .

2024 It a user lacks sitgpecific collection efficienciese the appropriate
values in Table HH -3 to Subpart HH of Part 98 Landfill Gas
Collection Efficiencies for calculations.




40 CER Part 98
Mandatory Greenhouse
Gas Reporting
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CHANGES

COLLECTIONN

EFFICIENCYY
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Equation HH -1: Landfill Gas Generation
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Degradable Organic Content (weight fraction)
affects methane generation potent)ahtlCH,/Mg refuse
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Bulk Waste

DOC =0.2
(Lo = 98.46 n¥/Mg)

CURRENT

-

Modified Bulk Waste

DOC = 0.31
(L, = 152.61 i¥/Mg)
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Bulk Waste Modified Bulk Waste
... DOC=0.2 DOC = 0.31
(L, = 98.46 n¥/Mg) (L, = 152.61 ni/MQ)

DOC = 0.17|.2%. DOC = 0.27 .2,
(L, = 83.69 n¥/Mg) (L, = 132.92 i/Mg)

2010+:
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nEERE generation rate Constayt,'l
mostly affected by moisture content
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CURRENT

< 200/ year < > 400/ yea

200/ year
4006/ year

0.02 yr+ 0.038 yr:+ 0.057 yr+



FINAL RY2025+

< 200/ year Z igg;§22;> 400/ yea
pre 2010{0),02 yr. 2 0.038 yr. % 0.057 yr 1
2010+:0,033 yr L come  0.067 yr Ll iome 0.098 yr -1 2
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NEW VARIABLES e MEE

AC = number of LFG collection
systems operated at the landfill

AX = number of landfill gas
measurement locations with
LFG collection system
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COLLECTION EFFICIENCY

Al: Area with no waste in place
A2 Area without active GCCS

A3 Area with daily soil cover
and active GCCS

Ad4d: Area with intermediate soil
cover and active GCCS
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AL5: Area with final soil cover
and active GCCS
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COLLECTION EFFICIENCY

Area Current

A2: Area without active
GCCS

A3: Area with clailyssoilkcover
and active . GCCS

0%

10% points
down for all

60%

A4: Area with intermediate
soll coverandactive:GCCS

A5: Area with finalssoilkcover
and active GCCS

15%

95%




SWICS role In . Sustainability

n Environmental Research

& Education Foundation

E R E F Lighting a path to sustainable waste management practices

Solid Waste Industry for Climate Solutions
Landfill Emissions Model

To create a methodology that would result in more accurate
iInventories of methane emissions from landfills

)
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SWICS role In Sustainabllity

AAccurately estimates methane emissions from landfills, allowingpstefic
estimates.

ABuilding a more accurate picture = more information needed
AGathering information from different sources
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SWICS LEM INPUTS FOR
COLLECTION EFFICIENCY

AAreas A2AS5 (Daily, inter, final with GCCS)

ADaily, intermediate & finabithout
GCCS

ACollectors per cover area
ASEM Data

ACollectors with positive pressure
exceedances

AGCCS operating hours
ALFG Flow
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PREPARING DATA FOR
SWICS LEM

GHG Report will only provide some of the required information

Drawings need to count collectors per cover type

Annually calculate SEM exceedances

Well data positive pressure readings vs total well readings



SWICS COLLECTION ) L
EFFICIENCY

Collection Efficiency Effectiveness (%)

CoverType Low - Medium -
Medium Medium High High

No GCCS 0% 0%

Daily 50% 55% 60% 65% 70%
Intermediate 54% 65% 75% 85% 95%
Final 90% 93% 95% 97% 99%
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Carbon Sequestration: SWICS Model

Sequestered Carbon = MSW * CSF * CF

MSW:Short wet tons
CSFSWICS Carbon Storage Factor
CF:Conversion Factor: 3.67 MTCO2e

Moisture % CSF (MTCE/Wet short
(e]g))




SWICS LEM Inputs Y i
Methane Oxidation (%)

Cover Material Oxidation (%) Data Input

Organic 38%
Clay 22%
Sand 55%

Other (Porous 30% )
( ) 0 Cover Material used
Other (Non-Porous) 0% + Cover material >126 a

Alt Cap 0% + Cover material used where there is No GCCS
Geomembrane 0% (A2)

GHG Area Drawings
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OTHER INFORMATION NEEDED

ALFG flow (scf) per device
A%CQO, and %CH per device .
AGCCS operating hours i) ——

A il

ADevice types > 0 ‘g
AHistorical Waste characterization *

AWaste accepted in current year (ton:
AVolume of leachate recirculated (gal
AAverage rainfall for past 10 years
AMSW moisture content










