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- Landfill gas emissions
—Health and environmental concerns
—Trends impacting emissions

 Optical Remote Sensing (ORS) technology
- The Radial Plume Mapping (RPM) method
- Demonstration of software with real-time analysis

« Summary/Acknowledgements

« Publication List
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ted Stat

s ) andfill Gas (LFG) Health &
Environmental Concerns

« LFG contains 40-60% methane, 60-40% CO,, and trace
constituents of volatile organic compounds (VOC), hazardous air
pollutants (HAPSs), and persistent bioaccumulative toxics

- Landfills identified in EPA’s Urban Air Toxic Strategy and are to be
evaluated for residual risk
— More than 30 HAPs detected in LFG
— Organo-mercury and other metals also found in landfill gas
— Combustion by-products can also be of concern in
nonattainment regions

« Concern for explosive potential of the gas and odor nuisance

« Largest source of methane in the U.S. which includes emissions
from older, closed landfills; construction & demolition debris
landfills; industrial landfills; and brownfield sites
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Is a designated pollutant under the Clean Air Act because of the explosive potential
of the gas, emissions of volatile organic compound (VOC), hazardous air pollutants
(HAPs), persistent bioaccumlative toxics (PBTs), and greenhouse gases (methane,
CO2).

Landfill methane most amenable to cost-effective control through methane
utilization
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« Adoption of wet/bioreactor operations where
—Alternative covers or porous materials are used to
promote infiltration which results in larger loss of fugitive
emissions
—There is a delay in LFG capture/control from onset of
liquid additions
« More widespread use of landfills for recreational use or
development
—Desire is to put controls in and walk away. However,
effective LFG control requires maintenance of cap and
well field over time.
 Increase in metals content in landfill from addition of
leachate, sewage sludge, treated wood, and industrial
waste; uncertainty in potential increase in air toxics.
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* Aerobic operation at this site has been discontinued.
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SEPA  Radial Plume Mapping Method

+In 1999, researchers from the U.S. EPA Air Pollution
Prevention and Control Division of the National Risk
Management Research Laboratory (NRMRL/APPCD)
and ARCADIS began work investigating and
characterizing emissions from area sources using the
RPM method, which was developed at the University
of Washington.

- The RPM method uses a simple configuration of a
non-overlapping radial beam geometry to map the
concentration distributions in a plane.




wEPA Horizontal Radial Plume Mapping
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» Requires only a single instrument that is scanned
horizontally in a radial pattern to several retro-reflecting
mirrors located along different path-lengths.

« Using optimization algorithms, the path-integrated
concentration data is converted into spatially-distributed
concentration maps showing the location of emissions “hot
spots”.

10



nnnnnnnnnn

1%
100
7 ] 9
@ A 5 N
?
= =
1 3
OPFTR
0 . I :
N /] x-axis
50 0 ) 00 %

11



SEPA  Vertical Radial Plume
= Mapping (VRPM)

» The VRPM configuration
consists of several optical
beam paths deployed
downwind from an area
emission source.

« Incorporating wind
information, the flux
through the plane can be
directly calculated, leading
to a direct, measurement-
based estimation of an
emission rate for the
upwind area source.
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SEPA  Picture of Active Landfill
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SEPA Real-Time Radial Plume
Mapping Software

« ARCADIS RPM software was used during the
demonstration

 The software is used to control data acquisition from
the ORS instrumentation and wind monitors, and
control scanner movement

 The software displays the measured concentrations,
and horizontal and vertical plume maps in near real-
time
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SEPA  HRPM Output from Real-Time

Software
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VRPM Output from Real-Time

Software
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Time Series of Emissions from
Real-Time Software
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Orange County
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Time Series of Wind Direction and

PA ,,,,,, .. Methane Flux Values (in g/s) from
a VRPM Survey of the Active
Landfill Using the IMACC OP-FTIR
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SEPA Time Series of Wind Direction and
e Methane Flux Values (in g/s) from a
VRPM Survey of the Active Landfill

Using the Boreal TDL Instrument
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« The RPM method using ORS instrumentation is a
viable method for characterizing fugitive emissions
from large area sources such as landfills

» The method uses direct measurements to
characterize emissions fluxes downwind of sources

» The OP-FTIR and OP-TDL methane measurements
produced comparable results downwind of the same
source area

F
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« For further information on ORS technology—
http://www.clu-in.org/programs/21mz2/openpath/

« For further information on EPA protocol for conducting ORS
measurements—

http://www.epa.gov/ttn/emc/new.html
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Optical Remote Sensing for Emission Characterization
Trom Non-point Sources

10 Scope and Application

11 fnraducrion. This prococel provides the user with methodologses for
charactenzmg gaseous ennssions fom non-poust pollutant sources. These methodolopies
use an open-path, Patb-Imegrated Cypcal Rensote Sensang (PL-ORS) system m onaliple:
beam coafigurations to directly identify “bot spots” and measure emissson fuxes. Basic
kowledge of a PI-ORS system and the abiliry to obtin quality parh-isegrated
concentration (FIC) data v assumed. The user must be capable of wing commercial
saftware to utilize the procedures and algonittms explamed m thas protocol. The
wetbodaloges m (ks pretoco] bave been well developed, evaluated, demsonstzated,
walidated, and peer-reviewed

NOTE | — Any sncwsion of a “PI-ORS systens” i this gaosocal refers 1o the open-path
PI-ORS wstrament sself, 25 well a6 aay assocsased componests wed, siach 25 surmors, scaners,
a0 softwase.

This protocal does not diseuss specific applications (e g.. hog frmss, Lndfills), but
provides general guidelines or procedures that can be applied. Detailed protocals for
specific applications nuay be added at a fitnare date

Technology Transfer Network
Emission Measurement Center

B 11 | Corboct U | Bt Worsion Seerch
EBA Home » A & Fociobion » TTHek - Tochrokooy Tracafer Hetwik = Enasion Measuesmy

Test Methods

Test mathods can ha divided Inta several categorles:
= Cotegery & Methods Proposed o Promulgated in the IR

+ Calegary B; Source Colegory Appioved Alleimative Maihods

@ gany | it Mathods

« Catagery [ Histarls Conditlanal Methads

Inte

A fundarnental companent of the EME web site 15 to provde information regar:
mithods o four dderent calvaanes. The cateaorivs ate based on the leaal s

http://www.epa.gov/ttn/emc/tmethods.html

http://iwww.epa.gov/ttn/emc/prelim/otm10.pdf
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EPA-600/R-05/123a

http://lwww.epa.gov/ORD/
NRMRL/pubs/600r05123/
600r05123.pdf

FEI
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S EPA EPA Landfill Gas Publications

\7 .
e PrOViding ORS-RPM Data

Measurements of Fugitive Emissions at Region | Landfill (EPA-600/R-04-001,

Jan 2004). Available at: http://www.epa.gov/appcdwww/apb/EPA-600-R-
04-001.pdf.

Evaluation of Former Landfill Site in Fort Collins, Colorado Using Ground-
Based Optical Remote Sensing Technology (EPA-600/R-05/-42, April
2005). Available

at: http://www.epa.gov/ORD/NRMRL/pubs/600r05042/600r05042.htm

Evaluation of Former Landfill Site in Colorado Springs, Colorado Using
Ground-Based Optical Remote Sensing Technology (EPA-600/R-05/-41,
April 2005). Available at:
http://www.epa.gov/ORD/NRMRL/pubs/600r05041/600r05041.htm

Evaluation of Fugitive Emissions Using Ground-Based Optical Remote
Sensing Technology (In Administrative review; Expect publication in May
07) — Report provides

= Overview of ORS technology,
= Findings from plume capture study; and

F = Summary of ORS-RPM landfill data.
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Providing Data on Wet/Bioreactor
Landfills

Measurement of Fugitive Emissions at a Bioreactor Landfill (EPA 600/R-
05-Aug 2005). Available at:
http://www.epa.gov/ORD/NRMRL/pubs/600r05096/600r05096.pdf.

First-Order Kinetic Gas Generation Model Parameters for Wet Landfills

(EPA/600/R-05/072, June 2005). Available
at: http://www.epa.gov/ORD/NRMRL/pubs/600r05072/600r05072.htm

Measurement of Fugitive Emissions at a Landfill Practicing Leachate
Recirculation and Air Injection (EPA/600-R-05/088, June 2005).

Available
at: http://www.epa.gov/ORD/NRMRL/pubs/600r05088/600r05088.htm

HI

30


http://www.epa.gov/ORD/NRMRL/pubs/600r05096/600r05096.pdf
http://www.epa.gov/ORD/NRMRL/pubs/600r05072/600r05072.htm
http://www.epa.gov/ORD/NRMRL/pubs/600r05088/600r05088.htm

SEPA Guidance for Evaluating Landfill Gas
b reeson EMISSIONS from “Old” Landfills

Ageancy
Guidance for Evaluating Landfill Gas Emissions from Closed or Abandoned
Facilities (EPA-600/R-05/123a). Available at:
http://www.epa.gov/ORD/NRMRL/pubs/600r05123/600r05123.pdf.

Quality Assurance Project Plan for Guidance for Evaluating Landfill Gas
Emissions form Closed or Abandoned Facilities (EPA-600/R-05/123b).
Available at:
http://www.epa.gov/ORD/NRMRL/pubs/600r05123/600r05123b.pdf.

Case Study Demonstrating U.S. EPA Guidance for Evaluating Landfill Gas
Emissions from Closed or Abandoned Facilities at the Bush Valley
Superfund Landfill, Abingdon, Maryland (EPA/600/R-05/143). Available at:
http://www.epa.gov/nrmrl/pubs/600r05143/600r05143.pdf.

Case Study Demonstrating the U.S. EPA Guidance for Evaluating Landfill Gas
Emissions from the Rose Hill Regional Landfill; Kingstown, Rhode Island
(EPA/600/R-05/141). Available at:
http://www.epa.gov/ord/NRMRL/pubs/600r05141/600r05141.htm

Case Study Demonstrating the U.S. EPA Guidance for Evaluating Landfill Gas
Emissions from the Somersworth Sanitary Landfill; Somersworth, NH
(EPA/600/R-05/142) Available

F at: http://www.epa.gov/ORD/NRMRL/pubs/600r05142/600r05142.htm
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Landfill Gas Emission Model (LandGEM) - Software
and Manual (EPA-600/R-05/047, May 2005).
Available at:
http://www.epa.gov/ORD/NRMRL/pubs/600r05047/6
00r05047.htm

Field Test Measurements at Five MSW Landfills with
Combustion Control Technology for Landfill Gas
Emissions (Cleared peer & QA review; in
Administrative review; Expect to be published by
May 07)

FH
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