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EPA Oil and Gas Emission
Estimation Tool

e Access-based emissions estimation calculator

— County-level activity data

— County-level process characterization data

— Emission factors

— Generates county-level emission estimates by SCC
— EIS export to National Emission Inventory (NEI)

o State application

— Portable
— User-defined inputs

 EPA application

— Gapfill NEI where no state data available
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e 2008 NEI

— State-provided data for 8 states
— No EPA gap-filling

e 2011 Tool Development

— Tool developed based on CenSARA and TCEQ Methodologies 3
— County-level activity and emissions compiled for entire US | a‘%-_-f

e 2011 Tool Improvements
— Restructured to allow factors at the county level (previously basin-level)
— User inputs (activity data, basin factors)
— U.S. EPA GHGRP and GHG EI Updates
— U.S. EPA gas composition updates (rulemaking)
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2014 Improvements

e Tool structural updates

o Updated activity analysis

o State activity/factor updates
o Gas composition updates
 Emission factor updates

e GHGRP Subpart W updates
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Tool Structural Updates
e 2011 user interface

TOOL_O&G_V2 20141121 : Database (Access 2007) - Microsoft Access

Font
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A 001c_MASTER_REFERENCE_TABLE

GROUP_LB | |_FACTOR_DATA_TABLES
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GROUP_2_CATEGORY_AND_GEOGRAPHIC_SEL...
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STEP_01_PICK_SOURCE_CATEGORY
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GROUP_3_POINT_SOURCE ACTIVITY ADJUST..

GROUP_4_RUN_ESTIMATION_QUERIES
L STEP_05_RUN_ESTIMATION_QUERIES

GROUP_5_POINT_SOURCE_EMISSION_ADJUST...

GROUP_6_FINALIZE_EMISSION_ESTIMATES.
2 STEP_09_RUN_POINT_SOURCE_EMISSIONS_ADJU...
.a STEP_10_MACRO_TO_DEVELOP_EIS_FILES
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ExlerPaJ|Data Datab'asﬁTuu\s

[ ]
L“i/ & cut
v— Past, fB A 7

ew aste
# Format Painter ‘ e P H H t

Views Clipboard =
Custom | o«
GROUP_1A_INPUT_ACTIVITY_DATA_TABLE X

Ready

8/24/2017

| 2]
‘ ‘ b | Refresh
Al

Rich Text

= New
=5 Save

X Delete

Records

I Totals
%7 Spelling
EMore

Al ¥ 7 Selection }} 2. Replace

zl ! Vqadvanced = GoTo

A | Filter Find

3 ' Toggle Filter lg select
Sort & Filter Find

Num Lock

U.S. Environmental Protection Agency



Tool Structural Updates (cont.)
e 2014 user interface

| Z5] Geographic and Source Selections

Oil and Gas Tool: Production Acfratiee—D=achhoard View
Step 1 -
l Back to Home Page I Reset All Selections/Go t g [TooL
Select a
\ Step 6 - View/Edit Basin Factors W geographic Step 8 - Point Source Activity Adjustments [ Step 9 - Point Source Emission Adjustments Step 10 - Final Emissions [ Master References |
Step 1 - Select Geographic Level Step 2 - Sele] level. on | Step 3 - Select Source Category Level | Step 4 - Select Spedific Source Category | Step 5 - View/Edit County-Level Activity Data |
Please select the geographic level at which you are generating emission estimates. EIA Supply Region
AREA_TYPE ~ | PICK_ONE -~
= - When
EIA SUPPLY REGION ] finished, dlick -
EPA REGION ] ; e .
NATIONWIDE ]
[NEMS REGION [l
OZONE ATTAINMENT STATUS ]
REGIONAL PLANNING ORGANIZATION ] "'
STATE & : Asantic
SUBPART W BASIN @] After making
* [l the selection,
click this
Record: 14 4 40f8 P M No Filter | |Search
button.

8/24/2017 U.S. Environmental Protection Agency 6



Tool Structural Updates (cont.)
e Excel Export/Import Routi

Nes

B C D E L G H I J
1 STATE_ABBR|STATE_COUNTY_FIPS [COUNTY_NAME [BASIN |oaTa_c PREVIOUS_VALUE |PREVIOUS_REFERENCE mmt_\yzf %ﬂm
2 |ar 05001 Arkansas Louisiana-Mississippi Salt Basins |2014 |County-Level Natural Gas Production (MSCF) 0 HPDI_2013 [0 HPDI_2015
3 AR 05001 Arkansas Louisiana-Mississippi Salt Basins |2014 |County-Level Condensate Production from natural gas wells (BBL) [0 HPDI_2013 lo / HPDI_2015 \
4 AR 05001 Arkansas Louisian Salt Basins |2014 |County-Level Natural Gas Well Counts 0 HPDI_2013 0 [ HPDI_2015 \
5 AR 05001 Arkansas Louisiana-Mississippi Salt Basins |2014 |Fraction of natural gas wells in the county needing compression 9.030909€-02 CENSARA_STUDY 2012 [9 #E-OZ CENSARA_STUDY, 2012
6 AR 05003 Ashley Louisiana-Mississippi Salt Basins |2014 |County-Level Natural Gas Production (MSCF) 0 HPDI_2013 0 HPDI_2015
7 |aR 05003 Ashley Louisian, ippi Salt Basins |2014 |County-Level Condensate Production from natural gas wells (8BL) |0 HPDI_2013 i HPDI_2015 \
8 |AR 05003 Ashley Louisiana-Mississippi Salt Basins |2014 |County-Level Natural Gas Well Counts 0 HPDI_2013 0 [ HPDI_2015 \
9 AR 05003 Ashley Louisiana-Mississippi Salt Basins |2014 |Fraction of natural gas wells in the county needing compression 9.090909€-02 CENSARA_STUDY_2012 [9.060909E-02 CENSARA_STUDY 2042
10 AR 05005 Baxter Ozark Uplift 2014 |County-Level Natural Gas Production (MSCF) 0 HPDI_2013 G] HPDI_2015
11 AR 05005 Baxter Ozark Uplift 2014 |County-Level Condensate Production from natural gas wells {BBL) [0 HPDI_2013 01 HPDI_2015 l
12 AR 05005 Baxter Ozark Uplift 2014 |County-Level Natural Gas Well Counts 0 HPDI_2013 of HPDI_2015
13 AR 05005 Baxter Ozark Uplift 2014 |Fraction of natural gas wells in the county needing compression 0.2082511 CENSARA STUDY 2012 |¢.2082511 CENSARA_STUDY_201.
14 AR 05007 Benton Ozark Uplift 2014 |County-Level Natural Gas Production (MSCF) 0 HPDI_2013 HPDI_2015
15 AR 05007 Benton Ozark Uplift 2014 |County-Level Condensate Production from natural gas wells (BBL) [0 HPDI_2013 HPDI_2015
16 AR 05007 Benton Ozark Uplift 2014 |County-Level Natural Gas Well Counts 0 HPDI_2013 HPDI_2015
17 AR 05007 Benton Ozark Uplift 2014 |Fraction of natural gas wells in the county needing compression 0.2082511 CENSARA_STUDY_2012 10.2082511 CENSARA_STUDY_2012
18 AR 05009 Boone Ozark Uplift 2014 |County-Level HPDI_2013 3 HPDI_2015
19 AR 05009 Boone Ozark Uplift 2014 |County-Level Step 2 —The User can edit P HPDI_2013 o HPDI_2015
20 |aR 05009 Boone Ozark Uplift 2014 |County-Level N s — HPDI_2015
21 AR 05009 Boone Ozark Uplift 2014 [Fractionofnat]  the yellow-shaded cells. |pzmsn CENSARA_STUDY_2012 |0.2082511 CENSARA_STUDY_2012
22 AR 05011 Bradley Louisiana-Mississippi Salt Basins |2014 |County-Level T T HPDI_2013 P HPDI_2015
23 AR 05011 Bradley Louisiana-Mississippi Salt Basins |2014 |County-Level Condensate Production from natural gas wells (BBL) |0 HPDI_2013 HPDI_2015
24 AR 05011 Bradley Louisiana-Mississippi Salt Basins |2014 |County-Level Natural Gas Well Counts 0 HPDI_2013 HPDI_2015
25 AR 05011 Bradley Louisian: Salt Basins |2014 |Fraction of mtural;aswelis in the county needing compression 9.090909€-02 CENSARA_STUDY 2012 [3.090909E-02 (CENSARA_STUDY IGI?J
26 AR 05013 [Calhoun Louisiana-Mississippi Salt Basins |2014 |County-Level Natural Gas Production (MSCF) 0 HPDI_2013 HPDI_2015
27 AR 05013 [Calhoun Louisiana-Mississippi Salt Basins |2014 |County-Level Condensate Production from natural gas wells (BBL) |0 HPDI_2013 o‘ HPDI_2015 f
28 AR 05013 Calhoun Louisian ippi Salt Basins |2014 |County-Level Natural Gas Well Counts 0 HPDI_2013 O\ HPDI_2015 [
2 AR 05013 Calhoun Louisiana-Mississippi Salt Basins |2014 |Fraction of natural gas wells in the county needing compression  |9.030909§-02 CENSARA_STUDY_2012 [9.490909E-02 CENSARA_STUDY_20]2
30 AR 05015 Carroll Ozark Uplift 2014 |County-Level Natural Gas Production (MSCF) 0 HPDI_2013 0 \ HPDI_2015
31 AR 05015 Carroll Ozark Uplift 2014 |County-Level Condensate Production from natural gas wells (BBL) |0 HPDI_2013 W \ HPDI_2015 j'
32 AR 05015 Carrol| Ozark Uplift 2014 |County-Level Natural Gas Well Counts 0 HPDI_2013 0 \ HPDI_2015 [
33 AR 05015 Carroll Ozark Uplift 2014 |Fraction of natural gas wells in the county needing compression 0.2082511 CENSARA_STUDY_2012 O.lm}ﬁll CENSARA smnv[zou
34 AR 05017 (Chicot Louisiana-Mississippi Salt Basins |2014 |County-Level Natural Gas Production (MSCF) 0 HPDI_2013 0 \ HPDI_2015 /
35 AR 05017 Chicot Louisian: ippi Salt Basins |2014 |County-Level Condensate Production from natural gas wells (B8L) [0 HPDI_2013 o i HPDI_2015
36 AR 05017 Chicot Louisiana-Mississippi Salt Basins |2014 |County-Level Natural Gas Well Counts 0 HPDI_2013 0 \ HPDI_2015 /
37 |aR 05017 Chicot Louisiana-Mississippi Salt Basins |2014 |Fraction of natural gas wells in the county needing compression __|9.030909£-02 CENSARA_STUDY_2012 [9.090909E-03, | CENSARA £TUDY_2012
38 AR 05019 Clark Louisiana-Mississippi Salt Basins |2014 |County-Level Natural Gas Production (MSCF) 0 HPDI_2013 jo \HPDI
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Tool Structural Updates (cont.)

Re-coding of Tool to resolve emission factors
at the state/basin/attainment level

Inclusion of a change log to document
changes to the Tool

Inclusion of 2011 legacy data
Synchronization of hydraulic fracturing and
unconventional well completion activity
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Updated Activity Analysis

« Conventional/Unconventional Activity

- Developed for Drillinglnfo-derived data
- Updated Tool data tables
- Not currently utilized in calculations

100 MCF/BBL used to distinguish gas/oll wells

- Consistent with EPA GHG EI

- Consistent with EPA Regulatory Initiatives

- Consistent with State application (TX, PA, WY)

- Caused shift from gas to oil (condensate to crude oil)
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2014 State Activity/Factor Updates

e State activity data updates provided
- KS, MI, OH, TN, TX, WV
e Basin factor updates
- WV
TX (also applied to NM Permian Basin counties)

AK (closed liquids collection system)
- NM

8/24/2017 U.S. Environmental Protection Agency 10



Gas Composition Updates

e Kansas
e WRAP

- Uinta Basin

« EPA SPECIATE data
- CA, CO, MT, NE, NM, SD, TX, UT, WY

« BOEM Study
- Alaska’s North Slope
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Emission Factor Updates

e NOx emission factor for heaters
- Based on CARB report

e VOC emission factor for flares
- AP-42 Section 13.5 update (April, 2015)

« Unconventional oil well completion
- Developed based on NSPS OOOOa development

e Carbon tetrachloride EF removed

(compressor engines, artificial lift)
- Based on non-detect values

8/24/2017 U.S. Environmental Protection Agency 12



GHGRP Subpart W Updates

 Expanded reporting requirements
- Evolving program year-over-year

. November 2015 Updates (2014 RY)
Associated Gas Venting and Flaring (fraction flared)
- Condensate Tanks (fraction flared)
- Crude OIl Tanks (fraction flared)
- Heaters (number of heaters per well)

- Pneumatic Devices (number of low, intermittent, and high-
bleed devices per well)
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GHGRP Subpart W Updates (cont.)

* February, 2017 Updates (2015 RY)

- Fraction of gas wells requiring compression

e June, 2017 Updates (2015 RY)

- Wellhead compressor engine sizes
- Based on TCEQ analysis

8/24/2017 U.S. Environmental Protection Agency 14



Tool Results - NOx

2014 NOx (tons per year)

® Wellhead Compressor
Engines

u Artificial Lifts

M Lateral/Gathering
Compressor Engines

w Drill Rigs

m Hydraulic Fracturing

W Heaters

" All Others

2011 NOx (tons per year)

B Wellhead Compressor
Engines

M Lateral/Gathering
Compressor Engines

M Heaters

w Artificial Lifts
m Drill Rigs
B Dehydrators

m All Others
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Tool Results - VOC

2014 VOC (tons per year)

M Crude Oil Tanks
140,174
B Pneumatic Devices
M Fugitives

" Condensate Tanks

M Gas-Actuated Pumps

2011 VOC (tons per year)

m Crude Oil Tanks

¥ Pneumatic Devices
B Condensate Tanks
¥ Fugitives

= Gas-Actuated Pumps
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Improvements Planned for 2017

SCC disaggregation (flaring, multi-process
equipment)
Improved activity analysis (crude oll vs. condensate)

e Additional source types

— Coalbed methane dewatering pumps
— Others?

Additional control options/scenarios
— Electric-powered compressor engines
— Vapor recovery units
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Improvements Planned for 2017

(cont.)

 Update basin factors

— Subpart W data
— Gas composition speciation

 Enclosed ground flare updates for 2017?

- Proposed AP-42 Section 13.5 update (June, 2017)
- Tool does not currently differentiate flare types
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Questions?
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