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FOUR CORNERS HOTSPOT

e Joint study by NASA's Jet Propulsion Laboratory
and University of Michigan in Geophysical

Research Letters
* Satellite Spectrometer from 2003 - 2009

e Largest concentration of methane in the United

States (concentrations, not emissions)

e Supported by ground-based testing by Los Alamos

National Laboratory conducted at the San Juan

Generating Station

155,000-ton gap between reported emissions and amount estimated to produce the concentrated plume.



METHANE HOT SPOT

#1 CBM Production Basin in US

CBM wells account for 45% of production
in San Juan Basin.

EMISSIONS

Research team indicated oil and gas
production in the DJ Basin emitted three
times more methane than the EPA
inventory showed; tends to be 1.5 times
nationwide.

TOPOGRAPHY

Isolated location and local winds

‘ UNKNOWN SOURCE

Spectrometry data shows all methane
from all sources.

‘ COAL MINES, POWER PLANTS

Other sources - underground mine
vents methane for safety.

GEOLOGIC SEEPS

Directly from the Fruitland
Outcrop.
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4M PROJECT

Mapping, Monitoring, Modeling, and Mitigation

Figure 80: 3M Projections with and without Infill Wells
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COGCC established the 3M (Mapping, Monitoring, and Modeling) Project to develop a more
comprehensive understanding of outcrop seepage.

Expanded to 4M (Mitigation) in 2007



MAPPING AND MONITORING
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; S-S Flux Mapping
Probes FluxChambers Flux Meter since 2007




FRUITLAND OUTCROP

5 DEPOSITION SOUTHEASTERN
& @ Erooy TIMES SAN JUAN BASIN
[maess IN MILLIONS Terrace and
w %ELSETO OF YEARS AGO pledmont deposits
& [PLIOCENE] seies
O] Group
2 |mocene
=
o
S 2N
L
@ & | EoceNE
8 54 - 38 A
v Cuba Mesa Mbr.
=
T L | sa-s0
KIRTLAND
(]
=|
lg 8 w
28| 5
o
94 - 80
97 - 94
EARLY
LATE 150 - 144
§ MIDDLE R—
3 EARLY )
s 77 77
B| v 230-213 | 22 |
& [WiDDLE |
- —




COLORADO

FRUITLAND OUTCROP




DETAILED MAPPING METHODS

WestSystems, LLC
Portable Flux Meter

Measures flux of CH,, H,S, and CO,
at the ground surface

Flux = Flow Rate per Unit Area GRS

Backpack with
detectors

Kettle/chamber



DETAILED MAPPING METHODS
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Grid Mapping System Aerial Infrared Survey




RESULTS

16,903 MCFD = 128,600 tons/year
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RESULTS

Scepage Arcas in Acres
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DESIGN

BP AMERICA PRODUCTION CO

Subsequently added
collection beneath
creek with Corps of
Engineers approval

Installed in 2008- ]
2009

4 collection areas |
initially

[l 0.8 acre collection
area

B8P AMERICR PRODUCTION CO
PROPERTY TAX DEPT

Best methane
recovery observed H
near the creek

In 2012, BP took over
O&M costs




CAPTURE

Captured Gas Routed to a Combustion Chamber

Capture of methane through collection system and manifold

Capture then Compression
compress methane

to allow for operation  Qilfield gas

of a turbine compression

generator. equipment with low Microturbine
vacuum/suction to generator used for
optimize recovery electrical generation. . .
and minimize oxygen Spins at 30,000 to EIectncaI outputis
collection. 40,000 RPM and tied to the grid

requires limited
maintenance.
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FLIR SURVEY

BP AMERICA PRODUCTION CO

Forward-looking
Infrared (FLIR)
GF320 OGI camera

Valuable evaluation
to more accurately
measure flux
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EXAMPLE




Mass Balance
- Umich

- NOAA/GMD
- NOAA/CSD

Point Source

identification

- Scientific avia
NASA/JPL

U of Colorado
NOAA/GMD
LANL

FUTURE WORK

R -]

emissions

-y

Total basin emissions
and large-scale source
allocation

Large emitter site
location and emissions
quantification

ss level emissions
verification and
emissions profile (e.g.
CH,/C,He)

From:
Using Aircraft for Emissions Verification

Eric Kort, University of Michigan
Russ Schnell, NOAA/GMD

Gaby Petron, Colm Sweeney, Stefan
Schwietzke, University of Colorado
Steve Conley, Scientific Aviation

Presentation made at Four Corners Air Quality
Group Public Forum
April 17, 2014

Work Conducted Summer 2015
To be published 2016



SIGNIFICANT
SOURCE

A significant portion of
the Four Corners
Methane Hot Spot is
likely contributed by coal

bed methane seepage.

SUIT data are not
published and NM data

have not been gathered.

CONCLUSIONS

(2

COLLABORATION

Share data and
compare to more
detailed source data
gathered by NOAA and
NASA when published.

X

TECHNOLOGY

Proven sustainable use of
an unconventional

resource

Incorporating FLIR camera
Into seep investigations
can be used to better
guantify seepage along

the outcrop.

Q

FUTURE WORK

Worldwide, many sources

of methane seepage exist.

Increase production in the

San Juan Basin.

Capture and use system

can be more efficient.

Continue to monitor
methane seepage as

required by COGCC.






