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e AVIRIS-NG

» AVIRIS-NG (Next generation Airborne Visible/Infrared Imaging
Spectrometer)
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e Methane mapping with AVIRIS-NG

= High resolution absorptions
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e Methane mapping with AVIRIS-NG

= High resolution absorptions

= AVIRIS and AVIRIS-NG require convolving to instrument lineshape
function
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e Methane mapping with AVIRIS-NG

= Two related techniques
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@ Methane controlled release

» Rocky Mountain Oilfield Testing Center (RMOTC) near Casper, WY




@/ Methane controlled release

» Rocky Mountain Oilfield Testing Center (RMOTC) near Casper, WY
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@/ Methane controlled release

= At each release point (X-N, X-C, X-S):

50-120m




@ Methane controlled release

Standard Cubic Kilaton

= Variable CH, flux rates cubic feet meters  CH, per

" 100-5,000 scth gcljljrp(es::fh) ﬁ:lljrper o
5,000 141.58 0.89
2,500 70.79 0.44
2,000 56.63 0.36
1,000 28.32 0.18
500 14.16 0.09
100 2.83 0.02
" AVIRIS-NG iights Q?oo::d rsepsaglizlio
= Flyovers at different altitudes :g;" (AGL, n(m)
3.80 3.6
2.00 1.9
1.10 1.0
0.58 0.5
0.43 0.4




e

Methane controlled release

= 55 flights (over 7 experiment days, 20-26 June 2013)
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@ Methane controlled release

= Methane plume examples: Similar altitude, different fluxes

2,000 scfh (56.6 m3/h), 0.58 km AGL

ppm enhance. (1 km)
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@ Methane controlled release

= Methane plume examples: Similar altitude, different fluxes
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@ Methane controlled release

» Methane plume examples: Variable altitude, same flux (2,000 scfh, 56.6
m3/h)

0.58 km AGL

ppm enhance. (1 km)
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@/ Methane controlled release

» Methane plume examples: Variable altitude, same flux (2,000 scfh, 56.6
m3/h)

0.58 km AGL 1.00 km AGL

ppm enhance. (1 km)
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@ Methane controlled release

» Methane plume examples: Variable altitude, same flux (2,000 scfh, 56.6
m3/h)

0.58 km AGL 1.00 km AGL 2.00 km AGL

ppm enhance. (1 km)

(Thorpe et al., submitted)
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@ Real time methane mapping

» Effort lead by David Thompson, support by Brian Bue and Joe Boardman

Next Generation Data Capture System
(NGDCS)
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@ Real time methane mapping

» Effort lead by David Thompson, support by Brian Bue and Joe Boardman

Next Generation Data Capture System
(NGDCS) Real time CH, plume mapping
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@/ Recent campaigns

» Garfield County, CO
(natural gas extraction
using hydraulic fracturing)

= Bakersfield, CA
(enhanced recovery of oil
using steam injection)
- P.l. Ira Leifer

=  Four Corners, CO NM
(coal bed CH,)

- P.I. Christian Frankenberg

18



e Garfield County, CO

= Methane from produced water tank (natural gas extraction using
hydraulic fracturing)

(Aubrey et al., 2015)
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e Garfield County, CO

= Methane from “Frac tanks” for produced water tank
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@ Conclusions

= Quantitative CH, retrievals algorithms developed for AVIRIS-NG

= Controlled release experiment allowed testing AVIRIS-NG CH,
sensitivity
» Plumes observed for flights between 0.43 and 3.80 km above ground level
» AVIRIS-NG detected CH, plumes for fluxes as low as 3.4 m3/h

= AVIRIS-NG capable of detecting fugitive CH, emission sources in
existing oil and gas fields
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