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This appendix provides the detailed documentation of methods and procedures used in 
developing the 2011 Texas railroad emissions inventory.  
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1.0 INTRODUCTION 

The objective of this Texas Commission for Environmental Quality (TCEQ) project was 
to develop statewide toxics and actual annual and ozone season weekday emission 
inventories for locomotives and commercial marine vessels (CMVs) for the calendar 
year 2011. One primary improvement of this inventory over previous efforts is its 
bottom-up approach based heavily on locally-provided data. While previous efforts have 
relied heavily on a top-down approach adjusting national inventory data to quantify 
state and county level activity and emissions, recent trends in inventory development 
have emphasized increased spatial resolution that is not well served by modifying 
national-level data. For that reason, the TCEQ sought an inventory effort built on 
detailed, locally-based activity and emissions data. 

The 2011 Texas Locomotive Emissions Inventory includes Class I, II, and III locomotive 
activity and emissions by rail segment for all counties within Texas. The inventory 
contains criteria, greenhouse gas, and hazardous air pollutants (HAPs) where emission 
factors or speciation profiles are available. The following sections describe the inventory 
approach, including initial collection of local data, emission calculations, and spatial 
allocations used to develop the statewide locomotive inventory. 
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2.0 DATA COLLECTION 

One primary aim of the 2011 Texas Statewide Locomotive Emissions Inventory was to 
include rail companies operating in the state of Texas in the inventory effort. ERG 
solicited line haul and yard data from all Class I, II, and III locomotive companies 
operating in Texas. All railroad members listed in the American Short Line and Regional 
Railroad Association (ASLRRA) as operating in Texas were included, as well as Class I 
rail companies Union Pacific (UP), Burlington Northern – Santa Fe (BNSF), and Kansas 
City Southern (KCS); the Texas Department of Transportation, and the Texas 
Transportation Institute (ASLRRA, 2011). Approximately 45 different contacts were 
identified; and ERG used phone, email, and United States (U.S.) mail to solicit 
quantitative and/or qualitative data for inclusion in this inventory effort. The data 
received from this outreach effort is summarized below. 

2.1 Union Pacific 

Union Pacific (UP) is one of the largest Class I rail companies operating in Texas, with 
over 6,300 miles of track and more than 7,700 employees in Texas alone. In response to 
our data solicitation, UP provided a 12-page PDF document that contained line haul and 
yard data for all activities in Texas for the year 2011. Line haul mileage, annual average 
million gross tons (MGT) per mile, fuel usage, train counts, and emission estimates for 
HC, CO, NOx, and PM were provided by county and track segment. The emission 
estimates provided were calculated using current U.S. Environmental Protection Agency 
(EPA) emission factors, and the fuel usage was calculated based on the system-wide 
average fuel consumption rate for 2011. Yard data were provided by county for 107 “yard 
job equivalents” which is equal to one switch locomotive operating 24 hours a day. The 
activity data were then provided in terms of estimated annual fuel use in gallons, based 
on an EPA factor of 226 gallons/day of operation. 

2.2 Burlington Northern Santa Fe Railway 

Burlington Northern Santa Fe Railway (BNSF), headquartered in Fort Worth, is the 
second most significant Class I railway company operating in Texas. In response to our 
data solicitation, BNSF sent 92 rich text format (rtf) files that included 91 county-
specific line haul and yard data. The files included segment-level mileage, gross tonnage, 
and fuel use for line haul data as well as county-level emission estimates for HC, CO, 
NOx, PM, and SO2 using EPA emission factors. Each file also included county-level yard 
locomotive count and emission estimates. BNSF also sent one rtf file that included data 
for all of the 91 counties in the individual reports; however, discrepancies existed 
between the individual and aggregated files for some counties. Discussions with BNSF 
indicated that the individual files had been manually edited to include revised emissions 
for Genset locomotives and therefore should be used instead of the aggregated report. 
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2.3 Texas South-Eastern Railroad Company 

Texas South-Eastern Railroad Company responded to our data request with an email 
stating they are a “small short-line switching railroad with two engines and basically 
operate on about 1 mile of track.” This information, while helpful, was insufficiently 
detailed for inclusion in this inventory effort. 
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While the line haul data was provided at the segment level, railroad track identification 
information was limited to mile markers and segment IDs that are specific to UP’s 
network and do not relate to any publically available railway networks to allow for 
accurate spatial mapping of the rail activities. Furthermore, segment-level data could be 
considered confidential business information. Given these limitations, the line haul data 
were summarized at the county level. 

UP yard data were provided by yard and by “yard job.” Activity data in the form of 
estimated annual fuel use in gallons were summed to the yard level, and yards were then 
mapped to specific points found in EIS, based on city location whenever possible. When 
a clear match was not available, a new Yard ID was created with best-available 
coordinates derived from the location/city or county centroid. 

3.2 BNSF Railroad Data Processing 

BNSF’s data were copied and pasted from the rich text files and organized within 
MSExcel. Line haul mileage and fuel usage was provided by line segment whereas 
emissions and switch locomotive counts were provided at the county level. Given the 
same limitations as with UP’s line haul data, BNSF’s line haul mileage and fuel usage 
were summarized to the county level as well. 

BNSF’s yard data were provided at the county level, so efforts were made to identify 
BNSF’s yard point locations already present in the EIS database. Given only a county 
location and a train count, this matching process was difficult; so most of the yard data 
were assigned to a new Yard ID with county centroid coordinates. Please note that this 
approach maximizes the use of locally-provided data but may introduce some duplicate 
yards in the final dataset. A general summary of the BNSF data received is found in 
Tables 3-3 and 3-4. 

Table 3-3. BNSF 2011 Line Haul 

Data Summary
 

Counties with Data* 91 

Mileage 2,596 

MGTM 1,256,522 

Fuel Use 127,641,662 

Tons HC Emissions 1,054 

Tons CO Emissions 3,692 

Tons NOx Emissions 20,708 

Tons PM Emissions 611 

Tons SO2 Emissions 111 
*Includes counties with 0 reported emissions. 
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Table 3-4. BNSF 2011 Yard Data 

Summary
 

Counties with Data* 91 

Train Count 208 

Tons HC Emissions 120 

Tons CO Emissions 189 

Tons NOx Emissions 1,951 

Tons PM Emissions 44 

Tons SO2 Emissions 10 
*Includes counties with 0 reported emissions. 

3.3 Class II and Class III Line Haul Data 

Since no Class II/III railroad companies responded to our request for local line haul 
data, ERG sought other locally-based sources to estimate 2011 activity levels. The 
Eastern Regional Technical Advisory Committee (ERTAC) recently collaborated with the 
Federal Railroad Administration, the ASLRRA, and members of the Class II and III 
Railroad communities to develop activity and emissions profiles for Class II and Class 
III railroads for 2008 (Bergin et. al, 2009). The ASLRRA compiles data from the Class II 
and III railroads every few years, including total industry fuel use for locomotives and 
total Class II/III route miles. These values were used to calculate an average fuel use 
factor for the industry using the following equation: 

Total Industry Fuel Use 157,800,800 gal gal
Fuel Use Factor    2,797.74

Total ClassII/III Route Miles 56,985 miles mile 

This fuel use factor was multiplied with the route miles listed for each Class II and III 
railroad in the FRA database, resulting in an estimate of gallons of fuel used in 2008 for 
each railroad. The annual gallons of fuel used were then multiplied with pollutant 
emission factors for a mass of pollutant emitted for the year as described in the next 
section (Bergin et. al, 2011). The U.S. Energy Information Administration’s (EIA) latest 
Annual Energy Outlook (AEO) 2012 indicates an annual growth rate of 0.8% billion ton 
miles via rail for 2010-2035 (U.S. EIA, 2012). Hence, 2008 fuel usage values were 
grown by 0.8% for three years to estimate 2011 emissions. 
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Where: 

EiL = Emissions of pollutant i per link L (tons/year). 

EiC = Emissions of pollutant i per county C (tons/year). 
AL = Allocation value for link L per activity category from public BTS 

dataset. 
ALC = Sum of allocation values for all links in county C from public BTS 

dataset. 

The spatial inventory was developed from confidential data from FRA very similar to the 
publically-available BTS rail dataset, so segment IDs were generally consistent with 
those used in EIS, thus facilitating later data processing. 

5.1 Class II/III Line Haul Emissions Allocation 

ERTAC Rail extracted links identified as owned or operated by specific Shortline or 
Regional Railroads from their FRA-provided proprietary shapefile to create a shapefile 
of Class II/III mainline rail segments. Because Class II/III railroads are less likely to use 
rail segments that are heavily traveled by Class I railroads, the activity-based approach 
used for Class I lines was not appropriate. Instead, Class II/III line haul emissions were 
allocated to rail segments using segment length as a proxy. 

The county emission sums were reallocated to the segments by multiplying the county 
emissions by the segment’s length divided by the sum of the length for all links within 
the county. 

LEiL  EiC  N

l 

 lLC 
C1 

Where: 

EiL = Emissions of pollutant i per link L (tons/year). 

EiC = Emissions of pollutant i per county C (tons/year). 

lL = Allocation value for link L per activity category from public BTS 


dataset. 
lLC = Sum of allocation values for all links in county C from public BTS 

dataset. 

Since ERTAC Rail used proprietary data to develop the shapefile, some segment IDs 
were not found in the EIS data set. These segments were manually identified, and their 
emissions were allocated to the nearest segment within the EIS data set. 

5-2
 







 

 

 

 

 

 

 

 

 

 

 

 

 

7.0	 REFERENCES 

1.	 ASLRRA. Railroad Members. 2011. 
http://www.aslrra.org/our_members/Railroad_Members/results.cfm?CFID=36899488&C 
FTOKEN=278f8ad87ff8a2fd-CBB218F6-19B9-B58B-7E8F55543E7A3D9B. Accessed 
January 20, 2012. 

2.	 Bureau of Transportation Statistics, 2009. National Transportation Atlas Databases - 
National Rail Network 1:2,000,000. Washington, DC, Publisher: Bureau of 
Transportation Statistics. 

3.	 Emission Inventory Improvement Program, U.S. EPA/STAPPA-ALAPCO. Estimating 
Ammonia Emissions from Anthropogenic Nonagricultural Sources. April 2004. Prepared 
for. http://www.epa.gov/ttnchie1/eiip/techreport/volume03/eiip_areasourcesnh3.pdf 

4.	 M. Bergin, M. Harrell, J. McDill, M. Janssen, L. Driver, R. Fronczak, R. Nath, and D. 
Seep. “ERTAC Rail: A Collaborative Effort in Building a Railroad-Related Emissions 
Inventory Between Eastern States Air Protection Agencies and Participation with the 
Railroad Industry.” Presented at the 18th Annual International Emission Inventory 
Conference, Baltimore, MD, April 14-17, 2009. 

5.	 M. Bergin, M. Harrell. “ERTAC Rail Emissions Inventory; Part 3: Class II and III 
Locomotives.” Memorandum to L. Driver. February 2, 2011. 

6.	 U.S. Environmental Protection Agency (EPA). National Emissions Inventory Report. 
Appendix C: Emission Factors. 2005. 

7.	 Union Pacific in Texas. Union Pacific Railroad, 2011. 
http://www.uprr.com/aboutup/usguide/attachments/state_factsheets/tx.pdf 

8.	 U.S. Energy Information Administration. AEO2012 Early Release, Report Number 
DOE/EIA-0383ER(2012). Table A7. Transportation sector key indicators and delivered 
energy consumption. Released January 23, 2012. http://www.eia.gov/forecasts/aeo/er/ 

9.	 U.S. Environmental Protection Agency (EPA). EPA Technical Highlights:  Emission 
Factors for Locomotives. Office of Transportation and Air Quality, EPA-420-F-09-025, 
April 2009. http://www.epa.gov/otaq/regs/nonroad/locomotv/420f09025.pdf  

10.	 U.S. Environmental Protection Agency. Inventory of U.S. Greenhouse Gas Emissions 
and Sinks: 1990-2005, EPA 430-R-07-002, Annex 3.2, (April 2007), web site: 
http://www.epa.gov/climatechange/emissions/usinventoryreport.html. 

7-1 


http://www.epa.gov/climatechange/emissions/usinventoryreport.html
http://www.epa.gov/otaq/regs/nonroad/locomotv/420f09025.pdf
http://www.eia.gov/forecasts/aeo/er
http://www.uprr.com/aboutup/usguide/attachments/state_factsheets/tx.pdf
http://www.epa.gov/ttnchie1/eiip/techreport/volume03/eiip_areasourcesnh3.pdf
http://www.aslrra.org/our_members/Railroad_Members/results.cfm?CFID=36899488&C

	Appendix_7_coversheet
	APPENDIX 7
	2011 TEXAS RAILROAD EMISSION INVENTORY REPORT
	2011 TEXAS RAILROAD EMISSION INVENTORY REPORT

	Appendix_7_2011 TX Railroad EI

