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U.S. Energy Sector Shifts & Emissions
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Oil & Gas in the Rocky Mountain region
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Oil & Gas in the Rocky Mountain region
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Importance of Ozone Precursors in Front Range

- History of challenge to achieve attainment, including current status of

marginal nonattainment.

- Efforts to comply with
National Ambient Air
Quality Standards

- DISCOVER-AQ and FRAPPE
missions to help
understand challenges

Time Series of Monitored 4th
Maximum 8-Hour Ozone Values
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Evaluation of Oil & Gas
Contributions to MDA8 Ozone
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Influence of Eagle Ford shale emissions on
daily maximum 8-hr average (MDA8) ozone concentrations in eastern
Texas explored through natural gas pricing for 33 day episode.
(Pacsi et al., 2015)



Attributing Ozone Effects to
Emissions with CMAQ adjoint
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Emissions influences are spatially resolved at the grid scale.

(Hakami et al., 2007)



Modeling Episode & Approach

May-September 2007
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Cost Functions
MDAS8 | ozone-related health risks
in urban areas adjacent to oil and gas development

(Capps et al., in prep)



Evaluatmg Emlssmns Influences on MDAS

e Marcellus & Utica
shale plays in
Appalachian Basin

e Eagle Ford,
Haynesville, &
Barnett shale plays
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Combined statistical areas encompassing four
geographically-aggregated urban areas adjacent
to oil and gas development to be evaluated.
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www.eia.gov/oil_gas/rpd/shale_gas.pdf



http://www.eia.gov/oil_gas/rpd/shale_gas.pdf
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Enabling Emissions Scaling Factor
and Absolute Emissions Sensitivities

e Added sensitivities with respect to absolute emissions and
emissions scaling factors at each layer (with Matt Turner).

e Each array is are propagated through the ACM2 continuous
adjoint of vertical diffusion.
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e Adjoint-based influence of ethene on sum of June 1-7 average
MDAS for the Denver CSA within 25% of finite difference value
(10% perturbation).
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Information
for Emissions
Control
Strategy
Development
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Comparison of Emissions
Influences on Different Cities
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Current Progress & Next Steps

- Adjoint forcing functions have been formulated to
investigate ozone impacts of oil and gas development
adjacent to U.S. urban areas for 2007.

- Sensitivities with respect to emissions scaling factors and
absolute emissions have been implemented.

- With CMAQ adjoint, extend the analysis to the entire
summer and to other urban areas as well as MDA8 NAAQS
exceedances and ozone-based health risks.

 Continue to learn from field campaign results and
extrapolate revisions to ozone implications.
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Sample results from other region
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