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This appendix outlines the methodology used in the emissions inventory of industrial sources 
within the cumulative modeling domain. 

C.1	 STATE AGENCY-PERMITTED INDUSTRIAL SOURCE INVENTORY 

C.1.1 	 State Air Quality Regulatory Authority 

The determination of sources to inventory was based on the date a source was permitted and its 
operation start-up date. The following criteria were the basis upon which sources were included 
or excluded. 

•	 Include sources permitted and operating January 1, 2001 – June 30, 2003. 
•	 Include if permitted July 1, 1999 – June 30, 2003 but not yet operating (see 

RFFA). 
•	 Include sources of NOx, PM10, or SO2 emissions. 
•	 Exclude sources permitted and operating prior to January 1, 2001; sources listed 

but with permits cancelled or rescinded; and sources with no NOx, SO2, or PM10 

emissions. 

A list of permitted sources within the JIDPA modeling domain was provided by state air quality 
agencies. The inclusion/exclusion determination was made either at the initial list stage 
(depending upon the detail of the information provided), or when the physical file was examined. 
Throughout the process, excluded facilities and reason for exclusion were documented. 

For all included sources, the following information was collected. 

•	 County • Permitted change in NOx, 
•	 Facility name SO2, PM10, and PM2.5 

•	 Unique facility ID number emission rate by source 
•	 Permit number during inventory period 
•	 Permit issuance date •  NOx, SO2, PM10, and PM2.5 

•	 Operation start-up date actual emission rate by 
•	 Unique source ID numbers source, if available 

and SIC codes if available • Stack exit parameters: 
•	 Source description height, temperature, velocity, 
•	 Site location (lat/long, UTM diameter, and flow rate for all 

and zone, and/or section, included facilities 
township, and range) 
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The change in permitted emission limits occurring during the inventory period was obtained for 
included sources, either through a physical file search or from the state agency. Actual 
emissions were obtained, if available electronically, for year 2000 and for the most recent 
reporting period available for that site (2001 or after) to allow a determination of change in 
actual emissions during the inventory period. Actual emissions were not available electronically 
for a majority of the sources. PM2.5 data were not available for sources in any state. PM2.5 

emissions were calculated based on the ratio of PM2.5 to PM10 using assumptions for natural gas 
combustion, coal combustion, or fugitive particulates. 

For any modification to an included permitted source: 
•	 the permitted increase or decrease in emissions was determined between 

pre-January 1, 2001 and the inventory period (January 1, 2001 – June 30, 2003); 
•	 the permitted increase or decrease was obtained from permit documents by 

locating a description of the change or by recording both new and old permit 
limits; 

•	 emissions decreases were tracked for major sources only (>250 tpy); 
•	 emissions increases of less than 1 tpy were not tracked; 
•	 fugitive PM10 and NOx emissions for surface coal mine permit modifications were 

included. Annual emissions calculated in year 2000 or previous applications were 
reviewed and compared to 2003 annual emissions. The increase or decrease was 
modeled; 

•	 actual emissions for all included sources were reported as the difference between 
2000 reported actual emissions and 2002 reported actual emissions (or most 
recent year reported after 2000). If no 2000 data existed, no actuals were 
recorded. 

For each site, multiple stacks were combined into a single representative emission point for the 
cumulative modeling. The following methodology was used in combining the stacks. 

•	 Combine total change in emissions by site and pollutant. 
•	 Select stack parameters using the following hierarchy. 

- Select stack with greatest “M” value using SCREEN method outlined in 
“Screening Procedures for Estimating the Air Quality Impact of Stationary 
Sources, Revised”, EPA-454/R-92-019. 

- Review “M” values and, if they are not representative of the overall 
facility, use stack parameters from the single point exhibiting the highest 
emission rate. 

- If stack parameters are still not representative, select worst-case 
parameters based on the potential for maximum long-range impacts (i.e., 
high temperature, stack height, exit velocity). 

-	 If no stack parameters are available, determine the SIC code for the 
facility and substitute the stack parameters given for that SIC code in the 
EPA SIC code source parameter guidance. If a single stack parameter 
value is missing and the SIC code is known, the single value is substituted 
from SIC code stack parameter guidance when reasonable. 

35982	 C-2 TRC Environmental Corporation 



Air Quality Technical Support Document, Jonah Infill Drilling Project


- If the SIC code is not known, or if no representative SIC code values are 
found, use generic stack parameters of 15-m height, 422  Kelvin 
temperature, 0.31-m exit diameter, and 10.0-m per second (m/s) exit 
velocity. If a single parameter is missing from any source for which no 
SIC code is known or available, the single generic parameter is 
substituted. 

C.1.2 Natural Gas and Oil Well Agency-permitted Sources 

Natural gas and oil well data were gathered by obtaining from state oil and gas permitting 
agencies total production by county for the years 2000 and 2002. Production rates for the first 
two quarters of 2003 were requested but not yet available for any state at the time the inventory 
was completed. Production rates for 2000 were subtracted from production rates from the most 
recent available annual period (2002). An average emission rate per unit natural gas well of 
0.045 tpy NOx was used based on Jonah Field well equipment emissions monitoring performed 
by EnCana in July 2003. An average emission rate for oil wells of 0.3 tpy NOx was obtained 
from WDEQ-AQD. These representative emission rates were applied to calculate total NOx 

emissions per county. PM10, PM2.5, and SO2 emissions were assumed to be negligible. All states 
inventoried, with the exception of Idaho, had operational oil and gas wells. Colorado had no 
change in the number of operational oil and gas wells within the inventory period. 

All Utah and Wyoming oil and gas agency-permitted well data are included in Table C.9. No 
table is shown for Idaho or Colorado because the net change is zero. 

C.1.3 Jonah Field Well Permitted Post-inventory Start-Date 

Emissions from 198 wells permitted following inventory baseline date are summarized in 
Table C.10. 

C.1.4 State-specific Methodologies 

The inventory area includes portions of Wyoming, Colorado, Idaho, and Utah. Due to the 
differences in the data provided by each state, some variation in inventory procedures were 
necessary. The following are the state-specific procedures used in the inventory. 

Colorado 

A list of permitted facilities within the inventory area was requested. Permitted and actual 
emissions for the most recent reporting year were provided in electronic format by Colorado 
Department of Public Health and Environment (CDPHE).  A manual file search was performed 
to determine the change in emissions for each modification. If a facility had both an initial and a 
final permit and there were differences between the initial and final permit limits, the differences 
were documented as a permitted emissions change. Permits with “.CN” suffixes are cancelled, 
“.XP” indicates permit exempt, “.XA” indicates both Air Pollutant Emission Notice (APEN) and 
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permit exempt, “.GF” indicates grandfathered and all permits with theses extensions were 
excluded from inventory. “F” indicates fugitive source. Because no start-up dates were included 
in the files, and because of Colorado’s procedures for initial and final permit issuance, all 
permits issued through June 30, 2003 were conservatively assumed to be operational as of 
June 30, 2003. Colorado included state-permitted sources are shown in Table C.1 and Colorado 
excluded state-permitted sources are shown in Table C.2. 

Idaho 

A list of permitted facilities within the inventory area was requested, and Idaho Department of 
Environmental Quality (IDEQ) provided facility numbers, names, and locations. Permit files for 
all facilities listed were reviewed on-site at the IDEQ offices in Boise to obtain necessary data. 
No actual emissions were available in the files. All permitted facilities were assumed 
operational and stack exit parameters were obtained from files when available. Idaho included 
state-permitted sources are shown in Table C.3 and Idaho excluded state-permitted sources are 
shown in Table C.4. 

Utah 

Utah Division of Air Quality (UDAQ) supplied electronic versions of Approval Order 
documents and a list of available actual emissions and stack parameters in electronic format. 
Approval Orders were examined for changes in emissions. If no emissions change was listed in 
the Approval Order, change in emissions was calculated based on the difference between the 
current facility total emissions as reported by UDAQ and facility total emissions from the most 
recent permit as reported by UDAQ. Actual emissions were provided by UDAQ for 2000 and 
2002, and change in actual emissions for the inventory period was assumed to be the difference 
between these values. No actuals reported in either 2000 or 2002 were assumed to indicate no 
emissions change. Because UDAQ does not track start-up dates electronically, and no physical 
file search was required for any other reason, all permitted sources were assumed operational. 
Utah included state-permitted sources are shown in Table C.5 and Utah excluded state-permitted 
sources are shown in Table C.6. 

Wyoming 

A list of permitted facilities within the state of Wyoming was requested from WDEQ-AQD. 
Permit files for all facilities listed were reviewed on-site at the WDEQ-AQD offices in Cheyenne 
to obtain necessary data. For any facilities classified as natural gas/coal bed methane (CBM) 
production sites with emissions increases greater than 3 tpy, the files were reviewed for any 
combustion equipment and were included if any single piece of combustion equipment emitted 
more than 2 tpy. All other production sites were assumed to be included in Wyoming Oil and 
Gas Conservation Commission (WOGCC) production estimates. Actual emissions were 
provided by WDEQ-AQD in electronic format and were limited to only large facilities for which 
actual emissions are tracked for fee payment purposes. Years 2000 and 2001 were available, and 
the change in actual emissions for the inventory period was assumed to be the difference 
between 2000 and 2001 values. Start-up dates were provided by WDEQ-AQD to determine the 
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operating status of a facility. If a facility had no reported start-up date but the facility permit was 
issued more than 2 years previous, the facility was assumed operational. A list of facilities 
permitted less than 2 years prior to the inventory period and reporting no start-up date was 
provided to WDEQ-AQD to verify start-up date, and based on data received from WDEQ-AQD 
were assumed operational or RFFA. Five permit files were unable to be located by WDEQ
AQD staff after an extensive search, and therefore were excluded. Stack exit parameters were 
obtained from files if available. Wyoming included state-permitted sources are shown in Table 
C.7 and Wyoming excluded state-permitted sources are shown in Table C.8. 

C.2 RFFA 

State agency-permitted sources which were determined to not yet be in operation as of the 
inventory end-date were included as RFFA in all analyses. Included permitted RFFA sources are 
shown in Table C.11. 

C.3 RFD INVENTORY 

Wyoming RFD within the modeling domain was compiled. In accordance with definitions 
agreed upon by BLM, EPA, WDEQ-AQD, and USDA Forest Service for use in EIS projects, 
RFD was defined as 1) the NEPA-authorized but not yet developed portions of Wyoming NEPA 
projects and 2) not yet authorized NEPA projects for which air quality analyses were in progress 
and for which emissions had been quantified. A list of known NEPA projects was submitted to 
each Wyoming BLM Field Office, along with a request for feedback regarding the inclusion of 
listed projects or presence of any additional unlisted projects. The air quality technical 
documentation for projects to be inventoried and any available information on development 
status within each project area were requested, if not already in possession. 

This information, along with project status data received from the Wyoming State BLM office, 
provided a basis for the RFD inventory; however, no information on the development status 
within each field was available from BLM. Therefore, the WOGCC and WDEQ-AQD were 
consulted to determine permitted wells and permitted compressor engines, respectively. 
WOGCC had available well development by BLM project area for the Pinedale and Rawlins 
Field Offices only. Well development by project area in other field offices was determined by 
geographically plotting well locations, counting the wells permitted after the project 
authorization date located within each project area, and using those well counts to determine 
remaining authorized wells. No compressor development or ancillary facility development data 
was available for any BLM field office. As a result, compressors and ancillary facilities 
permitted through WDEQ-AQD were geographically plotted and those associated with a specific 
project area that were permitted after the project authorization date were subtracted from total 
authorized compression to determine RFD. 

Emissions of all available pollutants were summarized by project. Any excluded projects and 
exclusion reason were documented. A summary of NEPA RFD project emissions are shown in 
Table C.12. 
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C.4	 QA/QC PROCEDURES 

The QA/QC procedure followed throughout the inventory process was as follows. 

•	 Procedures for data collection and processing were documented (see above). 
•	 Files were obtained digitally directly from agency to eliminate transcription 

errors. 
•	 When physical file searches were required, relevant documents were photocopied 

so input could be completed in an orderly manner, transcription errors could be 
minimized, and documents could be reviewed without return to agency premises 
if questions arose. 

•	 All input values were checked once following initial input for numerical errors, 
and again following completion of input group for reasonableness. 

•	 Exclusions and questionable data were documented. Methods used to single out 
incorrect data included: examine UTM zone by county, plot geographic 
locations, and spot-check data points to determine reasonableness. 

•	 The issuing agency was contacted with permit questions rather than making 
assumptions. 

•	 All data were entered into databases with consistent format to eliminate 
inconsistency between states. 

•	 Database query results were spot-checked manually to ensure accuracy. 
•	 Inventory was peer reviewed at several stages during development and upon 

completion. 
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