VOC Methane emissions from oil and natural gas production in the Denver-Julesburg basin, Colorado,
inferred from TROPOMI observations
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Background Case Study Permian basin using TROPOMI CHa4 Methane Emissions in the Denver-Julesburg basin - a feasibility study
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® Region of Interest, ROI, defined by estimated best quality results (ROl ~ 50% of total Denver-Julesburg O&G production).

Instrument (TROPOMI) and the divergence

technlque. Figure 1: Results of sensitivity study on deriving methane
emissions from 2018-2022 CH4+ VCDs over the Delaware
sub-basin, using the Bremen WFM-DOAS product,
~1:30pm local time, with a footprint of 7 x separated by boundary layer wind speed bins.
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Results of calculated CH4 emissions for the Denver-Julesburg basin (weak signals/low data coverage) shows:

e TROPOMI provides daily global coverage at
® (Calculated emissions differ by data set (Bremen WFM-DOAS or operational) and by applied corrections (Fig. 6).

— Can we explain this finding ? e All but uncorrected operational data show higher summer emissions (Fig. 7), consistent with seasonal CAFO emissions.
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transfer learning model framework was
used to train an annualized model on
2018-2022 TROPOMI data, then retrained
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Figure 2: WRF-Chem CHs input emissions for the Permian basin. Emission are constant in
time. Acknowledgements: WRF-Chem model data: Meng Li and Brian McDonald; FOG
data: Colby Francoeur and Brian McDonald. 40.6

30.5

— 4x 107 Figure 7: Total ROl methane emissions.

40.8

40.8 —T 4x10"

-104 -103 -102 -101

Operational Data Grid Statistics
40-6 L 1 Il

w

SWIR Surface Albedo

40.4 7025 408

40.4

N

40.6

40.2 0.20

40.2

Y

40.4

40.0
40.0

(,-s z-w Jow) uoissiwg
(,-s z-w Jow) uoissiwg

33.0

40.2 40.2

o

39.8

12 Monthly Models 39.8

o
P
opaq|y 99eung

40.0 40.0

.............................
mmmmmm===--

32.0

]
-
=
-
o

abe1anon |axid [euonoe.q

10x10° @ Dependency of calculated emissions on
0.8 © . .
wind speed for Delaware (Fig. 3) and 10
105.2 -105.0 -104.8 -104.6 -104.4 -104.2 39.6 39.8

I\/Ildland (nOt ShOwn) Su b-baSinS, -105.2 -105.0 -104.8 -104.6 -104.4 -104.2
Figure 6: Methane Emissions calculated with the divergence technique.
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~ ® Results are comparable to TROPOMI
data findings (Figs. 1 and 3). — What is the effect of varying data statistics across the ROI?

Figure 8: Surface Albedo and data statistics.
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Figure 3: Results of sensitivity study on deriving methane

emissions from WRF-Chem CHs VVCDs over the Permian
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