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Close collaboration with NIST & MDE.

ACQ is the big climate forcing factor.

Alnitial results indicate emissions inventories for,@@ good to within
10-15%.
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working on improvements.
AMethane (CH) is harder to quantify.

AThere are many sources of methane natural gas delivery systems,
waste water treatment, agriculture, and landfills.

AUMD is working with MDE to improve £¢iissions estimates.



UMD Cessna & Purdue Duchess Research Aircraft

UMD Cessna | = { GPS Positio(Lat, Long, Altitude)
| Vet (T, RH, P, wind speed/direction)
Trace gases:
O;: UV Absorption, modified TECO
SQ: Pulsed Fluorescence, modifielitECO
| CH/CQ,/CO/H,O: CavityRingdown Picarro |
NQ,: Cavity Ring Down, Los Gatos
NO:Chemiluminescencenodified TECO
VOCs: grab canisters/G&D
Aerosol Optical Properties:

Scatteringb,,, (@450, 550, 700nm),
Nephelometer

Absorption:b,,(565 nm), PSAP
Black CarbonAethalometer

Aerosol Inlet

GPS Positio(Lat, Long, Altitude)
Met (T, RH, P,-® wind by BAT)

Trace gases:

O,: UV Absorption, 2B Technology
CH/CQ,: Cavity Ring DowrRicarro
NQ,: Cavity Ring Down, Los Gatos
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FLAGG-MD Flights during Winter 2015 and 2016
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Different Flight Patterns in Winter 2015 and 2016
Flights on 2/19/2015

g

FLAGGMVD 2016:

A The Cessna did
continuous vertical
profiles downwind.

A The Duchess did
upwind survey & level
transects downwind.

¥ FLAGGVID 2015:
Both aircraft did
level transects

—— Cessna.
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Mass Balance Approach to Estimate Emission Rates

Mass Balance Experiment (MBE) approach:
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Estimated GHG Emissions from the Baltimore-Washington Area

FLAGAGVID winter 2015 FLAGAGVID winter 2016
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25,000 | Mean CH, emission rate: 592 K248 moles s

600 moles/s ~ 30,000 tons/yr
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CH, Emissions from
the SW Marcellus

CH4 production (MCF)

New Regulations on finishing
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Example Point Source: CHﬂfrom Brown Station Landfill

[CH,] (ppbv) 140
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onate 0 Flight # CH, Emission Rate (moles'}
RF1 57.4
RF2 55.7
_ RF4 51.8
Measured 21 times RF5 64.7 EPA GHGRP £H
_ RE6 65.3 emissionrate forthis
over 7 flights. RF7 36.0 jandfill: 15.5 moles &
RF8 69.1
----------------------------------- A factor of 3.7 higher
Mean 57.1+11.1 mm) than the value in GHGRP
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Mass Balance vs. Inventories

Landfill MassBalance Flux 2014 MDE 2012

(# of transects/flights) Range** (moles C¥s) - (moles CHs) | Maasakkers
Average of all transects (moles CHfs)

Brown Station (217) 24.6¢ 64.0 3.440r 15.5* 6.14 8.52

Eastern Sanitary (3/1) 9.9¢ 49.5 4.54 6.85 10.01

Quarantine Road (7/3) 1.35¢2.94 3.33 17.6 3.11

Harford Waste (2/2) 2.22¢ 8.50 5.42 3.52 5.52

Reichd~ord(3/2) 12.8¢ 26.2 5.88 1.83 4.96

Route 40 West (3/3) 2.66¢ 10.01 6.89 10.23 6.70

* EPA GHGRP requires landfills with a gas collection system (Brown Station has a gas collection system) to A A
SAUAYHUGS UKSANI SYAaarzya Ay (g2 glead ¢@LMAOIttes GKS KAIKSI
odzi Ay . NRgy {GlaGA2yQa OFaSs (KS f26SNJ ydzYoSNI 6odnnV g & NI
**Flux range computed by varying horizontehnsect widthby 10% and PBL height by esigma
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New gridded US CH, NEI for 2012 (0.1Ax 0.1A
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Gridded National Inventory of U.S. Methane Emissions

196 moles Clis
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CH, Emissions from Sources in Balt-DC in CH, NEI 2012

Others 2% 0.07 kg/s

Waste Water Treatment 8% 0.24 kg/s

ombustion 8% 0.24 kg/s

Landfills
49% 1.54 kg/s

NG Transmission | A Landfills are a major Gldource.
10% 0.30 kg/s

A CH, emissions from NG system
may be undefestimated.

NG Distribution
11% 0.36 kg/s

EntericFermentation+Manure
129% 0.39 kg/s
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An alternative approach CQ and CO emissions
well constrained and we can use ratios to learn
about the methane flux.



[CH,] (ppbv

CH, Emission Estimate using CH,/CO Ratio and CO Emissions
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A Total CO emissions froBaltDC
INn EDGAR v4.3 201459
MMtons/yr

A The total ChHlemissions based on

CH,to CO ratio642 moles Clist
(436¢ 1,003 moles Cjt1)
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CH, Emission Estimate using CH,/CO, Ratio and CO, NEI 2014
FLAGGMD winter 2016

A Total CQemissions fronBaltDC in
NEI201489.0MMtons/yr

A The total CEHlemissions based on
CH, to CQ ratio: 583 moles Cfis*
(293¢ 1,029moles CHis?)
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