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Why?

o Estimate site-specific LFG emissions from
landfill surface such asfor air dispersion
model ing/permitting purposes

* No standard method to determine emission

rates of individual compounds

e T0oo many assumptions needed to rely on
gas model estimations

e Cover provides some attenuation that is not
allowed for in gas model estimates, and can
only be evaluated by field measurements




Methods

USEPA AP-42 and other industry
assoclated emission factors

LandGEM Model

Flux Chamber

FTIR
Diode Laser




USEPA AP-42
Ch. 2.4 - MSW Landfills

 November 1998

e Designed to estimate LFG generation and not LFG
emissions to atmosphere

“Other fates may exist for the gas generated in alandfill,
Including capture and subsequent microbial degradation
within the landfill’ s surface layer. Currently, there are no
data that adequately address thisfate. It isgenerally
accepted that the bulk of the LFG generated will be
emitted through cracks or other opening in the landfill
surface.”




Other Methods

e Flux Chamber
— Small discrete area
— Weéll-known device and procedure
— Sample time 30 minutes

e Diode Laser
— Large areas,; unbiased
— Lots of equipment
— Sample time hours or days
— Can adjust for wind changes




Flux Chamber vs. Laser

Estimated Methane Emissions
(g/m 2-d)
Flux Chamber Laser
26 23 - 40
199 - 236 177

22 - 40 32-75
0.6 -1.3 20.7




Other Methods (cont’ d)

* FTIR (Fourier-transformed infrared-red)
— Spectroscopic sampling technique

— Measures along aline (such as boundary of the
landfill)

— Truck-mounted unit allows to drive around capped
landfill surface




Flux Chamber



References/Guida ines

« USEPA 1986 document - recommends
method for qualifying fugitive emissions
from land surfaces, including landfills

o Supplemental USEPA document - provides
recommendations for improving accuracy
of the method based on laboratory and
field evaluation

« Additional supplemental references



M ethod

* Perform field surface screening for
methane first and select sample locations
that exhibit average/typical methane
concentrations

e Collect sasmplesin different areas of
landfill based on type of cover present
(1.e., active area, intermediate cover, fina
cover)

» Collect multiple samples in each area



Fux Chamber Procedure

Introduce sweep air and allow chamber to reach
steady state

Collect sasmple into a Tedlar bag via lung
sampler and analyze on-Site for NMOC using a
Non-Methane Hydrocarbon Analyzer

Collect supplemental field FID readings at
regular intervals per USEPA guidance

Collect supplemental samplesinto SUMMA
canister and send to off-Site lab for confirmatory
analysis and/or speciation of VOCs



Confirmation

o Dataquality assessment prepared
Independently for both laboratory
samples and on-site analyzer indicated
data was within acceptable level of
accuracy and precision (it varied by no
more than 5 percent)




Data Reduction

« NMOC emissions data obtained from the
field sampling (in ppmv) were reduced to a
gram per second equivalent for each landfill
area utilizing equations specified in the
Supplemental USEPA guidance and the
corresponding emission isolation flux
chamber surface area

o Site-specific temperature and atmospheric
pressure data were obtained from Site
weather station



Results

 Datawasin line with emissions
experienced at other Sitesin CRA’s
experience in North America

e Flux chamber data provided lower
emission rates than those estimated by
LandGEM modeling



Flux Chamber Results vs. AP-42

e Assuming Cyyoc = 995 ppm

Estimated NMOC Emissions

(Tons/Year)
Coll. Eff. AP-42 Flux
(%) LandGEM Chamber % Difference
75 54.6 7.9-9.8 82.1

85 32.8 7.9-9.8 42.1




