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EXECUTIVE SUMMARY

The Union Pacific Railroad Company (UPRR) is proposing to modernize its Intermodal
Container Transfer Facility (ICTF) located in Long Beach, CA. As part of the
Application for Project Approval (APA) for the ICTF Modernization Project (Project), an
air emission inventory, quantifying emissions of criteria pollutants, specified toxic air
contaminants (TACs) including Diesel particulate matter (DPM), and greenhouse gases
from stationary, mobile, and portable equipment operating at the facility, has been
prepared. Emission estimates have been prepared for the 2005 baseline year and Project
Years 2010, 2012, 2014, and 2016; a 70 year project average emission rate has been
estimated as well. The emission estimates for the future Project Years (2010-2016) take
into account the phased construction of the modernized facility, the predicted increase in
freight that will be handled at the modernized facility, and certain other future regulatory
and voluntary emission reduction activities. Estimates were prepared in accordance with
Section 3.0 of the Draft Protocol for Air Emission Modeling and Human Health Risk
Assessment for Intermodal Facilities at the Port of Los Angeles (Environ, April 13,
2007).

At the request of the Joint Powers Authority (JPA), emissions from the nearby Dolores
Yard have also been included in the inventory for the 2005 baseline and future Project
Years. The Dolores Yard is a locomotive servicing facility that provides support to the
ICTF and other UPRR Yards in the area. The Yards are physically separate facilities, but
due to their close proximity to one another, they were treated as one facility for the
emission inventories and the baseline dispersion modeling analysis. For the future
Project Years, it was assumed that no infrastructure changes would be made at the
Dolores Yard. The emissions from the Dolores Yard have been allocated into two
categories, emissions related to ICTF operations and emissions not related to ICTF

operations, based on car count projections provided by UPRR.

Table ES-1 shows the facility-wide criteria pollutant and GHG emissions for the 2005

baseline year and the ICTF Project Years, as the Project is implemented over time.

! Personal communication with Lanny Schmid of UPRR on August 28, 2007.
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Table ES-1
Overall Project Emissions
ICTF Modernization Project

Emissions (tpy)*

Criteria Pollutants 2005 2010 2012 2014 2016
ICTF Lifts (x 1000) 626 900 1,100 1,300 1,500
ROG 53.99 51.66 46.10 40.60 39.91
CO 234.11 219.88 179.32 170.06 175.69
NOx 601.23 350.96 273.80 250.92 258.10
PM;, 39.07 35.83 36.32 32.75 34.64
DPM 20.30 11.58 8.10 6.45 5.30
SOx 10.73 1.94 0.68 0.56 0.60

Emissions (metric tons/year)®

Greenhouse Gases 2005 2010 2012 2014 2016
CO, 44,428.04 | 44,529.62 | 37,042.94 | 37,057.53 | 39,865.85
N,O 0.51 0.54 0.54 0.57 0.60
CH4 1.55 1.69 1.73 1.76 1.84
Total GHG as COxe” 44,618.69 | 44,732.51 | 37,246.67 | 37,271.19 | 40,090.49
Notes:

a. Includes emissions from the Dolores Yard.

b. Based on a global warming potential (GWP) of 310 for N,0 and 21 for CHy, from CARB’s Staff Report
for the Mandatory Reporting of GHG Emissions Regulation (CARB, 2007).

As shown above, the Project will reduce emissions of all criteria pollutants and total
GHGs as compared to the existing facility baseline year. These reductions will

concurrently lower any existing predicted heath risk associated with ICTF operations.

An air dispersion modeling analysis was also conducted for 2005 baseline year. The
purpose of the analysis was to estimate ground-level concentrations of DPM and other
TACs emitted from Yard operations, at receptor locations near the Yards. All emission
sources that were included in the inventory were also included in the dispersion modeling
analysis. The air dispersion modeling was conducted using the AERMOD Gaussian
plume dispersion model and surface meteorological data from the St. Peter and Paul
School monitoring station in Wilmington, and cloud cover data from the Long Beach

Daugherty Field station were used for this project.” The upper air data used in the

* ENVIRON. Meteorological Data Selection and Processing Methodology for 2006 BNSF Designated Rail
Yards, Report 06-129107, July 25, 2006.
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modeling were obtained from Miramar Marine Corps Air Station. The meteorological
data were processed using the AERMET program. The modeling analysis

was conducted in accordance with the Health Risk Assessment Guidance for Rail Yard
and Intermodal Facilities (July 2006), UPRR’s Modeling Protocol (August 2006), and
the Preliminary Draft Protocol for Air Emission Modeling and Human Health Risk
Assessment for Intermodal Facilities at the Port of Los Angeles (ENVIRON, 2007)..
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Air Quality Technical Report
for the
ICTF Modernization Project
Long Beach, California

PART L. INTRODUCTION

The Union Pacific Railroad Company (UPRR) is proposing to modernize its Intermodal
Container Transfer Facility (ICTF) located in Long Beach, CA. As part of the
Application for Project Approval (APA) for the ICTF Modernization Project (Project), an
air emission inventory, quantifying emissions of criteria pollutants, specified toxic air
contaminants (TACs) including Diesel particulate matter (DPM), and greenhouse gases
from stationary, mobile, and portable equipment operating at the facility, has been
prepared. Emission estimates have been prepared for the 2005 baseline year and Project
Years 2010, 2012, 2014, and 2016. The emission estimates for the future Project Years
(2010-2016) take into account the phased construction of the modernized facility, the
predicted increase in freight that will be handled at the modernized facility, and certain
other future regulatory and voluntary emission reduction activities. Estimates were
prepared in accordance with Section 3.0 of the Draft Protocol for Air Emission Modeling
and Human Health Risk Assessment for Intermodal Facilities at the Port of Los Angeles
(Environ, April 13, 2007).

At the request of the Joint Powers Authority (JPA), emissions from the nearby Dolores
Yard have also been included in the inventory for the 2005 baseline and future Project
Years. The Dolores Yard is a locomotive servicing facility that provides support to the
ICTF and other UPRR Yards in the area. The Yards are physically separate facilities, but
due to their close proximity to one another, they were treated as one facility for the
emission inventories and the baseline dispersion modeling analysis. For the future
Project Years, it was assumed that no infrastructure changes would be made at the
Dolores Yard. The emissions from the Dolores Yard were allocated into two categories,

emissions related to ICTF operations and emissions not related to ICTF operations, based



on car count projections provided by UPRR.? While, the overall activity level at Dolores
is not expected to increase in the future Project years, operations will shift to incorporate

more ICTF-related activities.

An air dispersion modeling analysis was also conducted for 2005 baseline year. The
purpose of the analysis was to estimate ground-level concentrations of DPM and other
TACs emitted from Yard operations, at receptor locations near the Yards. All emission
sources that were included in the inventory were also included in the dispersion modeling
analysis. The air dispersion modeling was conducted using the AERMOD Gaussian
plume dispersion model and surface meteorological data from the St. Peter and Paul
School monitoring station in Wilmington, and cloud cover data from the Long Beach
Daugherty Field station were used for this project.* The upper air data used in the
modeling were obtained from Miramar Marine Corps Air Station. The meteorological
data were processed using the AERMET program. The modeling analysis

was conducted in accordance with the Health Risk Assessment Guidance for Rail Yard
and Intermodal Facilities (July 2006), UPRR’s Modeling Protocol (August 2006), and
the Preliminary Draft Protocol for Air Emission Modeling and Human Health Risk
Assessment for Intermodal Facilities at the Port of Los Angeles (ENVIRON, 2007).

? Personal communication with Lanny Schmid of UPRR on August 28, 2007.
* ENVIRON. Meteorological Data Selection and Processing Methodology for 2006 BNSF Designated Rail
Yards, Report 06-129107, July 25, 2006.

-



PART II. FACILITY DESCRIPTION

A. Main Purpose of the Facility

The ICTF Yard is an intermodal container facility. Cargo includes intermodal containers
and “manifest” cargo (mixed freight). Cargo containers and other freight are received,
sorted, and distributed from the facility. Intermodal containers may arrive at the facility
by truck to be loaded onto trains for transport to distant destinations, or arrive by train
and unloaded onto chassis for transport by truck to local destinations. Cargo containers
and chassis are also temporarily stored at the Yard. Facilities at the Yard include
classification tracks, a gate complex for inbound and outbound intermodal truck traffic,
intermodal loading and unloading tracks, a freight car repair shop, and various buildings

and facilities supporting railroad and contractor operations.

The Dolores Yard serves two primary purposes: flat switching and locomotive servicing.
At a flat switching yard, incoming and outbound train sections are stored in different
track segments, and separated from and connected to other sections to build new trains.
Dolores serves three separate types of trains: manifest (or mixed) freight trains that are
handled within the Dolores Yard; intermodal trains that are handled at ICTF; and
intermodal and other trains that ostensibly terminate or originate in the Yard, but are in

reality handled at on-dock facilities within the Ports of Los Angeles and Long Beach.

The Dolores Yard is also a locomotive servicing facility, which includes a Service Track
and a Locomotive Shop, to provide support to ICTF and other yards in the L.A. Basin.
Operations include both basic service (refueling, sanding, cleaning, etc.) and major
planned and unscheduled maintenance for locomotives serving Dolores, ICTF, and the
on-dock facilities in the Ports. Other facilities and equipment at the Yard include a sand
tower, Diesel fuel storage tanks, various oil storage tanks, and a wastewater treatment

plant.

B. Types of Operations Performed at the Facilities

Activities at ICTF include receiving inbound trains, switching cars, loading and

unloading intermodal trains, storage of intermodal containers and chassis, building and
3-



departing outbound trains, and repairing freight cars and intermodal containers/chassis.
Activities at the Dolores Yard include receiving inbound trains, building and departing
outbound trains, locomotive refueling, locomotive servicing, and sand tower operations.
UPRR operates yard switcher locomotives within Dolores and ICTF to support many of
these activities. In addition, Pacific Harbor Lines (PHL) operates yard switchers
throughout the Ports (although not generally within the boundaries of the ICTF or
Dolores Yards). The PHL switchers will pull train sections destined for on-dock
handling from the south (or west) end of Dolores, and push train sections that were newly

built on-dock back into the south end of Dolores.

The railroad track layout for Dolores and ICTF is primarily linear along a roughly north-
south axis, with track to the north heading to central Los Angeles and points north and
east, while track to the south heads into the Ports. The Alameda Corridor runs adjacent to
the west side of Dolores, and there are leads into and out of Dolores at each end. The
north end of the Dolores Yard contains the “900 Track,” a series of parallel tracks
approximately 1.4 miles long, as well as a lead from the Alameda Corridor into Dolores
and subsequently ICTF. The south end of Dolores contains another set of multiple
parallel tracks approximately 0.9 miles long known as the “300 Track.” Both the 900 and
300 Tracks can be used to receive terminating trains or to build originating trains. ICTF
is connected at its north end to the central section of Dolores and to the 900 Track. The
tracks within ICTF are the principal intermodal loading and unloading tracks, and are
serviced by rubber tire gantry (RTG) cranes and a variety of other cargo handling

equipment.

C. Facility Operating Schedule

Both the ICTF and Dolores Yards operate 24 hours per day, 365 days per year.



PART III.

MAP AND FACILITY PLOT PLAN

Figure 1
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Figure 2
Dolores Rail Yard Layout — 2005 Baseline Year
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Figure 3
ICTF Rail Yard Layout — 2005 Baseline
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PART IV. AIR EMISSIONS

The air emission inventories presented in this Report quantify criteria pollutant, toxic air
contaminant (TAC), and greenhouse gas (GHG) emissions from the stationary, mobile,
and portable sources located or operated at the ICTF and Dolores Yards. Criteria
pollutants include reactive organic gases (ROG), carbon monoxide (CO), oxides of
nitrogen (NOX), particulate matter less than 10 microns in diameter (PM;), and oxides of
sulfur (SOx). GHGs include carbon dioxide (CO,), nitrous oxide (N,O), and methane
(CH4)’. TACs include, but are not limited to, Diesel particulate matter (DPM)
1,3-butadiene, acetaldehyde, acrolein, benzene, cyclohexane, ethylbenzene,
formaldehyde, styrene, toluene, and xylenes. Speciation profiles, from CARB’s
SPECIATE database,” were applied to the non-Diesel sources to calculate the TAC
emissions. For Diesel sources, per CARB guidance, DPM was used as a surrogate for all

TACs and a speciation profile was not used.

Emission inventories have been prepared for the 2005 baseline year and for Project Years
2010, 2012, 2014, and 2016. Emission sources include, but are not limited to,
locomotives, heavy-heavy-duty (HHD) Diesel-fueled trucks, cargo handling equipment
(CHE), heavy equipment, transport refrigeration units (TRUs) and refrigerated railcars

(reefer cars), and fuel storage tanks.

Table 1 shows the facility-wide criteria pollutant and GHG emissions for the 2005

baseline year and the ICTF Project Years, as the Project is implemented over time.

As shown below, the Project will reduce emission from all criteria pollutants and total
GHGs, compared to the existing facility baseline year. These reductions will

concurrently lower any existing predicted heath risk associated with ICTF operations.

5 CEC emissions from TRU and reefer car refrigerant loss were also calculated. See Parts IV.A.5, IV.B.5,
IV.C.5,1V.D.5, and IV.E.5 for details.
® Available at http://www.arb.ca.gov/ei/speciate/speciate.htm.
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Table 1

Overall Project Emissions
ICTF Modernization Project

Criteria Pollutants

Emissions (tpy)*

2005 2010 2012 2014 2016
ICTF Lifts (x 1000) 626 900 1,100 1,300 1,500
ROG 53.99 51.66 46.10 40.60 39.91
CO 234.11 219.88 179.32 170.06 175.69
NOx 601.23 350.96 273.80 250.92 258.10
PM;, 39.07 35.83 36.32 32.75 34.64
DPM 20.30 11.58 8.10 6.45 5.30
SOx 10.73 1.94 0.68 0.56 0.60
Emissions (metric tons/year)”

Greenhouse Gases 2005 2010 2012 2014 2016
CO, 44,428.04 | 44,529.62 | 37,042.94 | 37,057.53 |39,865.85
N>,O 0.51 0.54 0.54 0.57 0.60
CH4 1.55 1.69 1.73 1.76 1.84
Total GHGs as CO,¢” 44,618.69 | 44,732.51 | 37,246.67 | 37,271.19 |40,090.49

a. Includes emissions from the Dolores Yard.

b. Based on a global warming potential (GWP) of 310 for N,0 and 21 for CH,4, from CARB’s Staff Report

for the Mandatory Reporting of GHG Emissions Regulation (CARB, 2007).

Emissions inventories, by source category, for the 2005 baseline year and each Project

Year (2010, 2012, 2014, and 2016) are presented below. The methodology and

assumptions used to prepare the inventory for each source group and year are also

discussed below.

A. 2005 Baseline Emissions Inventory

The 2005 baseline inventory quantified onsite criteria pollutant, GHG, and TAC

emissions from emission sources at the ICTF and Dolores yards. Table 2 summarized the

emissions, by source group, for the 2005 baseline year. The methodology and

assumptions used to prepare the inventory for each source group are discussed in detail in

Sections 1 through 18 below.




In addition to the total emissions from the ICTF and Dolores yards, Table 2 also shows
emissions that are related to ICTF. The ICTF-related emissions include emissions that
occur within the ICTF, such as emissions from CHE, plus the portion of the emissions
from the Dolores Yard that are related to ICTF. The emissions were allocated based on
the railcar data provided by UPRR.” The 2005 railcar activity was designated as either
manifest freight, ICTF intermodal, or other intermodal. In 2005, 43% of the railcars
entering the Dolores Yard included intermodal freight bound for ICTF. Therefore, it was

assumed that 43% of the emissions from Dolores in 2005 were related to ICTF.

In addition to the onsite emissions, the emissions from locomotive and drayage truck

activity during the 2005 baseline year were calculated for the following:

e (Criteria pollutant and GHG emissions were calculated for operations within 0.5
miles of the facility;

e C(riteria pollutant emissions were calculated for operations from the yard to the
boundary of the South Coast Air Basin (SoCAB); and

e GHG emissions were calculated for operations from the yard to the California

state line.

For emissions from UPRR and BNSF trains in the Alameda Corridor the primary activity
indicator for these trains is fuel consumption calculated as the product of 71.9 million
gross tons per mile (MGTM) and 1,296 gal/ MGTM (UPRR’s system-wide fuel
consumption rate for 2005). To calculate emissions, gram-per-gallon emission factors
were derived for the Dolores/ICTF intermodal locomotive model distribution operating
on the EPA line-haul duty cycle. Notch-specific emission factors were calculated by
dividing the gram per hour emission rates by the gallon per hour fuel consumption rates
for each locomotive model, weighted by the model’s fraction of the total model

distribution.

The offsite emissions are summarized in Table 3 below. See Appendix A-8 for detailed
calculations for locomotives and Appendix B-7 for detailed calculations for drayage

trucks.

7 Personal communication with Lanny Schmid of UPRR on August 28, 2007.
-10-



Table 2
Emissions by Source Category — ICTF and Dolores Rail Yards
2005 Baseline Year

Emissions (tons/yr) Emissions (metric tons/yr)

Source Group ROG CO NOx PM, DPM SOx CO, N,O CH,4
Locomotives 18.86 39.55 350.77 8.04 8.04 8.21 18,526.10 0.47 1.46
Drayage Trucks 19.94 58.58 103.81 6.05 5.93 0.72 7,885.68 0.01 0.03
Cargo Handling Equipment 4.71 67.35 121.16 4.38 4.38 1.46 14,682.02 0.02 0.05
Heavy Equipment 0.86 11.58 9.38 0.40 0.38 0.07 975.96 0.00 0.00
TRUs and Reefer Cars® 6.06 14.33 13.47 1.51 1.51 0.14 1,417.94 0.00 0.01
Delivery Trucks 0.01 0.04 0.08 0.00 0.00 0.00 4.99 0.00 0.00
Yard Trucks 0.02 1.09 0.11 0.00 NA 0.00 448.71 0.00 0.00
IC Engines 0.07 0.18 0.84 0.06 0.06 0.06 27.63 0.00 0.00
Tanks 0.93 NA NA NA NA NA NA NA NA
Refueling 0.38 NA NA NA NA NA NA NA NA
Sand Tower NA NA NA 0.00 NA NA NA NA NA
WWTP 0.00 NA NA NA NA NA NA NA NA
Steam Cleaners 0.12 2.43 0.17 0.00 NA 0.00 92.78 0.00 0.00
Heater 0.00 0.07 0.08 0.01 NA 0.00 87.85 0.01 0.00
Propane Welder 0.00 0.22 0.14 0.00 NA 0.00 7.85 0.00 0.00
Miscellaneous Equipment 1.89 38.41 0.96 0.06 NA 0.05 87.67 0.00 0.00
Worker Vehicles 0.16 0.28 0.26 0.02 NA 0.00 182.86 0.00 0.00
Road Dust NA NA NA 18.54 NA NA NA NA NA
Total 53.99 23411 601.23 39.07 20.30 10.73 44,428.04 0.51 1.55
ICTF-related” 43.44 206.68 410.21 34.16 15.96 6.29 34,170.73 0.26 0.78

Notes:

a. In addition to the GHG emissions shown, CFC emissions from TRU refrigerant loss equal 0.177 metric tons per year.

b. The ICTF-related emissions include emissions that occur within ICTF plus a portion of the emissions from the Dolores Yard. The emissions from the Dolores Yard were
allocated based on railcar counts provided by UPRR.

-11-




Table 3

2005 Baseline Year

Summary of Offsite Locomotive and Drayage Truck Emissions

Emissions (tons/yr)

Emissions (metric tons/yr)

Source ROG CO NOox | PMy,, | DPM SOx CO, | N0 CH,
Within 0.5 miles of the Yard

Locomotives® 3.06 7.32 69.15 1.80 1.80 4.06 4,152.39 0.10 0.33

Drayage Trucks’ 2.58 9.95 29.11 1.64 1.56 0.21 2,306.42 0.00 0.01

Total 5.64 17.27 98.26 3.44 3.36 4.27 6,458.81 0.10 0.34
Within SOCAB*

Locomotives 45.79 109.46 1,034.38 26.90 26.90 60.73 62,113.43 1.56 4.88

Drayage Trucks 55.98 218.50 653.34 37.50 35.53 4.95 53,813.89 0.07 0.22

Total 101.77 327.96 1,687.72 64.40 62.43 65.68 115,927.32 1.63 5.10

To State Line®

Locomotives NA NA NA NA NA NA 178,700.19 4.49 14.05

Drayage Trucks NA NA NA NA NA NA 180,521.54 0.25 0.75

Total NA NA NA NA NA NA 359,221.73 4,74 14.80

Notes:

a. Includes locomotive emissions from the section of the Alameda corridor immediately adjacent to the Dolores yard plus emissions from locomotive operations on the Alameda
corridor within 0.5 miles from the yard.

IS

Includes emissions from drayage truck travel within 0.5 miles of the yard.
Includes locomotive and drayage emissions from the yard boundary to the boundary of the South Coast Air Basin.

d. Includes locomotive and drayage emissions from the yard boundary to the state line. The JPA only requested estimates of GHG emissions to the state line.

-12-




1. Locomotives

Equipment and Activity

Locomotive activities at the Yards fall into two basic categories: road power and yard
operations. “Road power” units are locomotives used on inbound and outbound freight
trains and are generally larger, higher horsepower units (3,000 to 6,000 hp).
Locomotives used for operations within a rail yard are called switcher locomotives and

are generally low horsepower units (1,500 to 3,000 hp).

Road Power — “Road power” activities include hauling through trains on the main line;
pulling arriving trains into the yard, pulling departing trains out of the yard; and
movement of locomotives to and from the Service Track. The Dolores and ICTF Yards
handle both manifest freight trains and intermodal trains. Arriving trains enter the
Dolores Yard and stop while the railcars are detached from the locomotive. Once the
railcars have been detached, the locomotives move to the Service Track for refueling and

other service.

Approximately half of the manifest freight trains that terminate at Dolores use 900 Track.
The remaining half of the manifest trains arriving at Dolores use the 300 Track.
Originating manifest freight trains are most commonly built in the 900 Track and depart
from there. Power is brought to the trains from the Service Track just prior to departure.
The train departs after completion of the Federal Railroad Administration (FRA)
mandated safety inspections (e.g., air pressure and brakes) and the arrival of the train

Crew.

Intermodal freight is handled at ICTF. However, due to track congestion and current
facilities, only about 20% of terminating intermodal freight trains enter ICTF directly.
The majority of the intermodal trains, about 80%, terminate in the 300 Track at Dolores
and are pushed into ICTF for handling. Some of the intermodal trains terminating at

Dolores are pulled directly from the 300 Track to on-dock facilities within the Ports of
-13-



Los Angeles and Long Beach by switcher locomotives operated by Pacific Harbor Lines
(PHL). Originating intermodal trains depart from either the 300 Track (approximately
20%) or the 900 Track (approximately 80%). The road power moves directly to service
after arrival, and consists® for departing trains move to the trains from Service just prior
to departure. As for terminating trains, some originating trains are handled on-dock

rather than within ICTF.

Through trains are trains that nominally bypass Dolores using the section of the Alameda
Corridor, a section of the main line adjacent to and on the west side of the Dolores Yard.
The Alameda Corridor is the main rail line between the Ports of Los Angeles and Long
Beach and central Los Angeles. Data show some through trains pass directly through the
yard on the 300 and 900 Tracks, however, with some adding or dropping of rail cars or
locomotives. In these cases, the locomotive consist is not disconnected nor moved to the
Service Track. These so-called “set-outs” are counted separately from trains on the
Alameda Corridor so that the emissions specifically associated with the “set-outs” can be

calculated.

Power moves are groups of locomotives that are moved between yards to provide road
power for departing trains. Although power moves may have as many as 10 or more
locomotives, typically only one or two locomotives are actually operating. For emission
calculations, power moves were assumed to have 1.5 operating locomotives (except for

. . . . 9
power moves involving just one locomotive).

Table 4 shows the number of road power locomotives in operation (arrivals, departures,
and through traffic) at ICTF and Dolores during the 2005 baseline year by locomotive
model group and type of train, including both working and non-working units (i.e., units

that are shut-down).

8 «“Consist” is the term used in the railroad industry to describe the group of coupled locomotives that pull
trains.

? UP personnel report that although the train data records for power moves may show all locomotives
“working,” in actuality all locomotives except for one at the front and one at the rear end (and more
commonly only one at the front end) are shut down, as they are not needed to pull a train that consists only
of locomotives. Assuming 1.5 working locomotives per power move may slightly overestimate the actual
average number of working locomotives per power move.

-14-



Table 4
Locomotive Models (Road Power) Identified at ICTF and Dolores Rail Yards®
2005 Baseline Year

LO;Z’E:;;TVG Intermodal Trains Non-Intermodal Trains Power Moves
Group Thru | Arriving | Departing | Thru | Arriving | Departing | Thru | Arriving | Departing
Switch® 0 1 1 5 281 269 0 1 2
GP3x 0 14 3 404 2,034 2,054 0 5 24
GP4x 58 972 846 184 1,446 1,343 15 156 256
GP50 2 88 92 6 53 21 2 10 16
GP60 43 650 403 38 991 1,137 13 95 229
SD7x 411 5,091 3,529 148 832 735 18 410 552
SD90 1 14 16 6 49 49 1 8 15
Dash7 0 5 4 0 3 1 0 2 2
Dash8 62 1,035 900 46 303 186 2 114 169
Dash9 328 1,990 1,402 80 570 519 17 183 369
C60A 6 10 9 0 50 52 1 0 5
Unknown 11 124 113 6 44 32 0 16 27
Total 922 9,994 7,318 923 6,656 6,398 69 1,000 1,666
Notes:

a. Includes all locomotives identified on an arriving, departing, or through train, including both working and non-

working units.

b. Does not include the switcher locomotives used for yard operations.

Table 5 summarizes the activity data for locomotives operating on trains at ICTF and

Dolores during the 2005 baseline year. Power moves into and out of railyards occur

under train symbols if the regular train crew is still in the locomotives following

termination of a train. In addition, some power moves occur without train symbols if the

power is being ferried between yards by “hostlers” and not regular train crews. Such

power moves do not appear in the train database since they do not have train symbols

assigned to them. To insure that the emissions calculations are based on the same

number of locomotives arriving and departing from the yard in a given year, the number

of arriving or departing power moves was adjusted upward by an amount such that the

total number of arriving and departing locomotives is the same.
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Table 5
Train Activity Summary — ICTF and Dolores Rail Yards
2005 Baseline Year

East Bound West Bound
Locos Locos Idle per Idle per
No. of per No. of | No. of per No. of Speed Train Setout
Train Type Trains Train Setouts | Trains Train Setouts (mph) (hours) (hours)
Intermodal Through 74 3.365 22 215 2916 166 10 0 0.5
Intermodal Terminating 0 -- -- 2,045 3.267 -- 10 0.5 --
Intermodal Originating 3,557 2.663 -- 0 -- -- 10 0.5 --
Non-Intermodal Through 403 1.548 384 101 2.574 79 10 0 0.5
Non-Intermodal Terminating 865 1.751 -- 1,824 2.438 -- 10 0.5 --
Non-Intermodal Originating 2,145 2.297 -- 865 1.837 -- 10 0.5 --
Power Moves Through 17 2.941 -- 7 2.286 -- 10 0 --
Power Moves Terminating 393 3.074 -- 424 3.495 -- 10 0 --
Power Moves Originating 624 3.857 -- 1,604 3.324 -- 10 0 --

Notes:
a. In addition to the activities described above, ten switchers operate in the Yard.
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Yard Switching — Yard operations include movements of intermodal and manifest freight

cars within the Yard. At the ICTF and Dolores Yards, the yard operations are performed
by 5 sets of two GP-38 switchers. Three of these sets are assigned to Dolores manifest
freight activities as well as other nearby industry jobs. These sets work within the full
length of Dolores approximately 15 hours per day each, with the remaining time spent
working outside the Yard. The other two sets serve ICTF intermodal freight exclusively.
One set works the “bottom end” or south end of the 300 Track, while the other works the
“top end” including the north end of the 300 Track, the 900 Track, and the lead from
Dolores into ICTF. These two sets are assumed to be working 23 hours per day each

within their assigned areas.

Service and Maintenance — The Locomotive servicing and maintenance activities

performed at the Dolores Yard involve both road power and yard locomotives. Service
activities include idling associated with refueling, sanding, oiling, and waiting to move to
outbound trains, with additional periods of idling and higher throttle settings during load
test events following specific maintenance tasks. Following service, locomotives are
taken as consists to departing trains. In order to be sure that the lead locomotive is facing
in the correct direction, approximately 25% of locomotives leaving service travel to the

“Wye”' at the south end of the 300 Track to “turn the power.”

A separate database provided information on each locomotive handled by the Service
Track and Shop at Dolores. These data show service events for all locomotives,
including Dolores manifest freight units, ICTF intermodal units, and other units serviced
for “on-dock” trains and other yards. Based on detailed information on the reason and
type of service or maintenance performed, separate counts of service and maintenance
activities were developed. Routine service of locomotives involves idling and short
movements in the service area associated with sanding, refueling, oiling, and other
service activities prior to their movement to the Ready Track where locomotives are

consisted for outbound trains. Some locomotive service events occur elsewhere in the

"% A “wye” is a set of track segments arranged in a triangular configuration with a lead at each corner. A
consist can enter the “wye” from one lead, exit from another, then back up through the “wye” and out the
other lead, and then return through the third leg of the triangle with the direction of the consist reversed.
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Yard, with little or no idling, as only simple service items and refueling are involved.

Depending on the type of maintenance, load testing prior to and after maintenance is

performed. The number of these test events was determined based on the service codes

for each locomotive maintenance event in the database. The specific nature (duration and

throttle setting) of such load testing events is described in Table 6.

Table 6

Locomotive Service and Shop Releases and Load Tests — Dolores Rail Yard
2005 Baseline Year

Extra | ZTR and

Non- Non-

ZTR ZTR

Number | Idling" | Idling” | NI time | N8 time
Activity of Events | (min) (min) (min) (min)

Locomotive Pre-service 8,294 0 30 0 0
Locomotive Service 8,294 0 60 0 0
Ready Track 8,294 15 30 0 0
Yard Service 4,643 0 0 0 0
In Shop 2,815 0 30 0 0
Planned Maintenance Pre-Test 281 0 2 0 8
Planned Maintenance Post-Test 281 0 10 10 10
Quarterly Maintenance Test 430 0 2 0 8
Unscheduled Maintenance Diagnostic 6 0 10 0 10
Unscheduled Maintenance Post-Test 777 0 15 0 45

Notes:

a. “Extra Non-ZTR idling” duration is the number of minutes per event during which only locomotives not
equipped with automated idling controls (ZTR SmartStart or AESS) are idling
b. “ZRT and Non-ZRT Idling” duration is the number of minutes per event during which all locomotives are

idling, regardless of technology.
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Emission Factors

Notch-specific criteria pollutant emission factors were assembled from a number of
sources. These included emission factors presented in CARB’s Roseville Rail Yard Study
(October, 2004), as well as EPA certification data and other testing by Southwest
Research Institute of newer-technology locomotives. Emission factors for HC and CO

are shown in Tables 7 and 8. Emissions of HC and CO are not sensitive to fuel type.

Nitrogen oxides emissions are sensitive to the aromatic fraction of fuel, which is lower in
all California fuel (regardless of and independent of sulfur content) than 47-state fuel. As
discussed in Appendix A-7, the lower aromatic content of California fuel since the
mid-1990s results in NOx emission rates approximately 6% lower than those for 47-state
fuel. This factor was applied to the emission rates reported in locomotive testing using
47-state fuel to obtain emission factors for California fuel. The NOx emission factors for

locomotives are shown in Table 9.

Fuel sulfur content affects the emission rates for Diesel particulate matter from
locomotives. To develop emission inventories for locomotive activity, an initial
collection of locomotive model- and notch-specific DPM emissions data were adjusted
based on sulfur content. Although there is no official guidance available for calculating
this effect, a draft CARB document provides equations to calculate the effect of sulfur
content on DPM emission rates at specific throttle settings, and for 2-stroke and 4-stroke
engines (Wong, undated). These equations can be used to calculate adjustment factors
for different fuels as described in Appendix A-7. The adjustment factors are linear with
sulfur content, allowing emission rates for a specific mixture of California and non-
California fuels to be calculated as a weighted average of the emission rates for each of
the fuels. Adjustment factors were developed and used to prepare tables of emission
factors for two different fuel sulfur levels: 221 ppm for locomotives operated on
California fuel; and 2,639 ppm for locomotives operating on non-California fuel. These
results are shown in Tables 10 and 11. Sample emission calculations are shown in
Appendix A-3 and A-4. The calculations of sulfur adjustments and the Wong Technical

Memo are shown in Appendix A-7.
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Table 7
Hydrocarbon Emission Factors (g/hr) for Locomotives — ICTF and Dolores Rail Yards
2005 Baseline Year

Model Throttle Setting

Group Tier Idle DB N1 N2 N3 N4 N5 N6 N7 N8 Source®
Switchers N 99.0 145.0 93.2 116.5 145.2 194.0 274.4 377.1 521.4 666.1 EPA RSD?

GP-3x N 124.1 269.0 121.5 149.9 188.5 261.3 371.5 468.8 651.6 807.1 EPA RSD*

GP-4x N 185.0 2953 155.4 201.5 247.0 320.5 423.7 611.0 878.1 1168.8 | EPA RSD*

GP-50 N 76.0 279.0 39.0 209.0 311.6 351.8 487.8 663.8 932.6 1082.5 | EPA RSD*

GP-60 N 113.4 158.4 11.6 175.6 304.1 408.3 500.4 645.7 1062.3 1351.0 | EPA RSD?

GP-60 0 100.8 162.5 113.7 153.9 240.3 287.4 366.0 475.5 749.1 901.7 SwRI” (KCS733)

SD-7x N 117.6 174.1 116.8 166.6 264.6 319.1 421.5 605.4 804.2 1052.2 SwRI*

SD-7x 0 62.2 64.6 90.9 138.5 297.6 3934 500.9 894.2 1229.9 14334 | GM EMD*

SD-7x 1 167.0 241.0 182.0 203.8 388.0 524.9 648.0 900.6 1115.3 1294.3 SwRI® (NS2630)

SD-7x 2 99.8 129.2 93.3 115.4 165.7 194.7 231.8 231.8 351.1 483.7 SwRI® (UP8353)

SD-90 0 340.4 247.4 227.1 403.9 948.2 | 1538.7 | 2371.2 | 15229 | 1703.8 34854 | GM EMD*

Dash 7 N 259.1 422 .4 124.7 98.9 276.1 286.7 346.6 499.0 697.5 750.0 EPA RSD?

Dash 8 0 268.6 627.2 330.8 357.8 394.8 418.8 655.4 613.6 737.7 861.2 GE!

Dash 9 N 212.6 239.7 138.1 200.8 403 .4 389.8 572.3 740.8 908.0 1063.3 SWRI 2000

Dash 9 0 99.6 159.5 141.2 226.5 583.9 984.6 1452.4 869.8 998.5 1239.1 Average of GE & SwRI'

Dash 9 1 54.8 309.1 2104 297.8 606.1 713.7 789.0 931.1 978.2 1094.0 | SWRI” (CSXT595)

Dash 9 2 22.8 64.6 62.2 120.0 220.4 2242 311.2 407.6 487.6 619.4 SwRI” (BNSF 7736)

C60-A 0 282.4 603.8 171.1 264.8 596.0 635.4 938.4 1164.9 | 1250.0 1624.2 | GE® (UP7555)

Notes:

a. EPA Regulatory Support Document, “Locomotive Emissions Regulation,” Appendix B, 12/17/97, as tabulated by CARB and ENVIRON

b. Base emission rates provided by ENVIRON as part of the BNSF analyses for the Railyard MOU (Personal communication from Chris Lindhjem to R. Ireson, 2006) based on
data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to C. Lindhjem, 2006).

SwRI final report “Emissions Measurements — Locomotives” by Steve Fritz, August 1995.

Manufacturers’ emissions test data as tabulated by CARB.

Base SD-70 emission rates taken from data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to R. Ireson, 2006, 2007).

Average of manufacturers’ emissions test data as tabulated by CARB and data from the AAR/SwRI Exhaust Plume Study, tabulated and calculated by ENVIRON.

o Qo
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Table 8
Carbon Monoxide Emission Factors (g/hr) for Locomotives — ICTF and Dolores Rail Yards
2005 Baseline Year

Model Throttle Setting

Group Tier Idle DB N1 N2 N3 N4 N5 N6 N7 N8 Source®
Switchers N 181.0 350.0 182.9 294.0 339.0 354.0 416.0 676.0 2085.0 5710.0 | EPA RSD?

GP-3x N 283.0 699.0 240.0 429.0 430.0 479.0 604.0 926.0 1773.0 3973.0 | EPA RSD?

GP-4x N 564.1 659.6 266.7 292.3 329.3 434.3 759.7 1911.9 5029.3 5907.3 EPA RSD?

GP-50 N 99.0 407.5 59.0 228.0 744.0 1083.0 | 1932.0 1743.0 1520.0 1817.0 | EPA RSD?

GP-60 N 144.0 192.2 105.6 131.7 313.9 516.8 1108.4 2213.3 1699.6 1597.0 | EPA RSD?

GP-60 0 96.6 232.6 146.8 185.5 247.9 347.1 945.3 2678.3 24428 1989.2 SwRI” (KCS733)

SD-7x N 237.1 344.2 242.5 263.4 290.3 598.1 1209.6 2005.0 1733.0 2469.9 SwRI®

SD-7x 0 83.7 90.1 186.2 293.3 336.0 407.0 434.1 3045.8 1440.7 1515.3 GM EMD?

SD-7x 1 80.3 135.5 122.9 203.8 396.1 431.1 617.1 1734.3 1100.7 1732.4 SwWRI® (NS2630)

SD-7x 2 289.2 524.1 225.9 234.2 288.9 310.5 374.1 374.1 744.8 1342.4 SwRI® (UP8353)

SD-90 0 252.7 263.2 233.5 351.4 973.9 3616.7 | 4498.6 5692.3 5386.1 2065.4 | GM EMD*

Dash 7 N 354.0 532.0 198.7 338.1 1489.4 | 2949.1 | 5515.6 4550.9 3294.9 3000.0 | EPA RSD?

Dash 8 0 366.5 1113.2 | 688.3 873.6 1974.0 | 2373.2 | 1843.2 1867.6 2011.8 2870.7 GE!

Dash 9 N 261.2 393.9 142.6 331.8 14859 | 4647.1 | 8054.7 | 10143.3 | 9510.9 10644.1 | SWRI 2000

Dash 9 0 83.5 196.8 123.8 482.6 1121.2 | 61573 | 6713.1 3143.1 3790.3 4214.6 | Average of GE & SwRI'

Dash 9 1 49 4 461.4 243.5 368.0 895.5 1505.0 | 1788.4 2014.4 2713.7 3356.1 SwRI® (CSXT595)

Dash 9 2 28.0 120.3 141.8 2394 607.3 805.9 479.2 537.4 790.1 1033.9 SwRI” (BNSF 7736)

C60-A 0 2334 568.0 220.9 407.4 1589.3 | 2033.3 | 2542.7 2370.0 1600.0 1124.5 GE‘ (UP7555)

Notes:

a. EPA Regulatory Support Document, “Locomotive Emissions Regulation,” Appendix B, 12/17/97, as tabulated by CARB and ENVIRON.

b. Base emission rates provided by ENVIRON as part of the BNSF analyses for the Railyard MOU (Personal communication from Chris Lindhjem to R. Ireson, 2006) based on
data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to C. Lindhjem, 2006).

SwRI final report “Emissions Measurements — Locomotives” by Steve Fritz, August 1995.

Manufacturers’ emissions test data as tabulated by CARB.

Base SD-70 emission rates taken from data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to R. Ireson, 2006, 2007).

Average of manufacturers’ emissions test data as tabulated by CARB and data from the AAR/SwRI Exhaust Plume Study, tabulated and calculated by ENVIRON.
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Table 9
Nitrogen Oxides Emission Factors (g/hr) for Locomotives® — ICTF and Dolores Rail Yards
2005 Baseline Year

Model Throttle Setting

Group Tier Idle DB N1 N2 N3 N4 N5 N6 N7 N8 Source”
Switchers N 987.0 | 3415.0 | 1239.8 | 2775.0 | 5715.6 | 9794.2 | 14135.0 | 17999.1 | 21891.0 | 24027.9 | EPA RSD°
GP-3x N 1247.0 | 2803.0 | 1824.8 | 4335.7 | 8137.0 | 12410.0 | 16974.0 | 23232.0 | 29605.0 | 34755.0 | EPA RSD°

GP-4x N 1635.1 | 4133.8 | 2807.7 | 6039.6 | 10180.2 | 15406.6 | 20892.3 | 25563.9 | 31186.9 | 36928.7 | EPA RSD®

GP-50 N 999.0 | 2847.0 | 1104.0 | 7818.5 | 14060.0 | 18769.0 | 24388.0 | 42575.0 | 54573.0 | 57021.0 | EPA RSD°

GP-60 N 1915.2 | 2290.8 | 3820.5 | 6624.5 | 11154.0 | 14765.5 | 18161.1 | 24209.1 | 39158.6 | 422955 | EPA RSD®

GP-60 0 687.8 | 9673 |2267.0 | 4695.9 | 8500.6 | 11090.3 | 12849.7 | 13830.5 | 25626.3 | 27621.4 | SWRI® (KCS733)
SD-7x N 14754 | 1728.0 | 2532.7 | 5520.0 | 13366.7 | 21349.5 | 27710.4 | 43213.0 | 57587.4 | 56252.3 | SwRI‘

SD-7x 0 933.6 | 1066.4 | 2881.6 | 5381.8 | 9984.0 | 13308.2 | 14891.9 | 23611.8 | 31134.0 | 33417.6 | GM EMD®

SD-7x 1 6944 | 9432 [2028.9 | 29102 | 5231.1 | 7371.2 | 9468.0 | 15134.0 | 20925.3 | 26463.0 | SWRI' (NS2630)
SD-7x 2 752.6 | 2896.9 | 2409.1 | 4038.4 | 5745.0 | 6600.0 | 7863.5 | 7863.5 | 14642.2 | 20133.2 | SwRI' (UP8353)
SD-90 0 687.8 | 2572.9 | 23475 | 5626.9 | 12975.7 | 18571.9 | 25398.5 | 32729.7 | 42788.5 | 49746.1 | GM EMD®

Dash 7 N 306.0 | 4934 | 8302 | 14164 | 5367.1 | 9738.2 | 16320.8 | 22974.0 | 25108.2 | 33000.0 | EPA RSD°

Dash 8 0 746.5 | 2063.4 | 3403.4 | 4617.6 | 7426.0 | 9911.6 | 14745.6 | 18676.0 | 22800.4 | 295272 | GE®

Dash 9 N 4421 940.0 | 2121.0 | 5494.9 | 14999.2 | 22069.1 | 31371.6 | 36876.2 | 42904.6 | 46971.1 | SWRI 2000

Dash 9 0 782.2 | 1010.3 | 2510.8 | 4806.2 | 13850.8 | 37326.0 | 27325.3 | 21113.3 | 25088.8 | 31154.3 | Average of GE & SwRI®
Dash 9 1 3759 | 2035.5 | 1538.4 | 4671.8 | 14368.6 | 16071.1 | 13854.8 | 18020.0 | 20886.3 | 23912.8 | SWRI® (CSXT595)
Dash 9 2 3476 | 656.7 | 11349 | 27302 | 5310.1 | 7246.1 | 9611.9 | 13454.9 | 16005.1 | 18565.9 | SWRI° (BNSF 7736)
C60-A 0 5719 | 1413.7 | 2027.5 | 5794.8 | 11306.0 | 17308.3 | 22996.4 | 28482.7 | 35651.8 | 42823.8 | GE® (UP7555)
Notes:

a. Emission factors are based on test data for 47-state fuel. The emission factors for California fuel are 6% lower.

b. EPA Regulatory Support Document, “Locomotive Emissions Regulation,” Appendix B, 12/17/97, as tabulated by CARB and ENVIRON.

c. Base emission rates provided by ENVIRON as part of the BNSF analyses for the Railyard MOU (Personal communication from Chris Lindhjem to R. Ireson, 2006) based on
data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to C. Lindhjem, 2006).

SwRI final report “Emissions Measurements — Locomotives” by Steve Fritz, August 1995.

Manufacturers’ emissions test data as tabulated by CARB.

Base SD-70 emission rates taken from data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to R. Ireson, 2006, 2007).

Average of manufacturers’ emissions test data as tabulated by CARB and data from the AAR/SwRI Exhaust Plume Study, tabulated and calculated by ENVIRON.
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Table 10
DPM Emission Factors (g/hr) for Locomotives — ICTF and Dolores Rail Yards
Adjusted for Fuel Sulfur Content of 221 ppm
2005 Baseline Year

Model Throttle Setting

Group Tier Idle DB N1 N2 N3 N4 N5 N6 N7 N8 Source®
Switchers N 31.0 56.0 23.0 76.0 129.2 140.6 173.3 272.7 315.6 409.1 EPA RSD?

GP-3x N 38.0 72.0 31.0 110.0 174.1 187.5 230.2 369.1 423.5 555.1 EPA RSD?

GP-4x N 47.9 80.0 35.7 134.3 211.9 228.6 289.7 488.5 584.2 749.9 EPA RSD?

GP-50 N 26.0 64.1 51.3 142.5 282.3 275.2 339.6 587.7 663.5 847.2 EPA RSD*

GP-60 N 48.6 98.5 48.7 131.7 266.3 264.8 323.5 571.6 680.2 859.8 EPA RSD*

GP-60 0 21.1 25.4 37.6 75.5 224.1 311.5 446.4 641.6 1029.9 1205.1 SwRI” (KCS733)

SD-7x N 24.0 4.8 41.0 65.7 146.8 215.0 276.8 331.8 434.7 538.0 SwRI®

SD-7x 0 14.8 15.1 36.8 61.1 215.7 335.9 388.6 766.8 932.1 1009.6 | GM EMD®

SD-7x 1 29.2 31.8 37.1 66.2 205.3 261.7 376.5 631.4 716.4 774.0 SwRI® (NS2630)

SD-7x 2 24.4 59.5 38.3 134.2 254.4 265.7 289.0 488.2 614.7 643.0 SwRI°® (UP8353)

SD-90 0 61.1 108.5 50.1 99.1 239.5 374.7 484.1 291.5 236.1 852.4 GM EMD*

Dash 7 N 65.0 180.5 108.2 121.2 306.9 292 .4 297.5 255.3 249.0 307.7 EPA RSD*

Dash 8 0 37.0 147.5 86.0 133.1 248.7 261.6 294.1 318.5 347.1 450.7 GE!

Dash 9 N 32.1 53.9 54.2 108.1 187.7 258.0 332.5 373.2 359.5 517.0 SWRI 2000

Dash 9 0 33.8 50.7 56.1 117.4 195.7 2354 552.7 489.3 449.6 415.1 Average of GE & SwRI'

Dash 9 1 16.9 88.4 62.1 140.2 259.5 342.2 380.4 443.5 402.7 570.0 SwRI (CSXT595)

Dash 9 2 7.7 42.0 69.3 145.8 259.8 325.7 363.6 356.7 379.7 445.1 SwRI” (BNSF 7736)

C60-A 0 71.0 83.9 68.6 78.6 237.2 208.9 247.7 265.5 168.6 265.7 GE° (UP7555)

Notes:

a. EPA Regulatory Support Document, “Locomotive Emissions Regulation,” Appendix B, 12/17/97, as tabulated by CARB and ENVIRON.

b. Base emission rates provided by ENVIRON as part of the BNSF analyses for the Railyard MOU (Personal communication from Chris Lindhjem to R. Ireson, 2006) based on
data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to C. Lindhjem, 2006).

SwRI final report “Emissions Measurements — Locomotives” by Steve Fritz, August 1995.

Manufacturers’ emissions test data as tabulated by CARB.

Base SD-70 emission rates taken from data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to R. Ireson, 2006, 2007).

Average of manufacturers’ emissions test data as tabulated by CARB and data from the AAR/SwRI Exhaust Plume Study, tabulated and calculated by ENVIRON..
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Table 11
DPM Emission Factors (g/hr) for Locomotives — ICTF and Dolores Rail Yards
Adjusted for Fuel Sulfur Content of 2,639 ppm
2005 Baseline Year

Model Throttle Setting

Group Tier Idle DB N1 N2 N3 N4 NS5 N6 N7 N8 Source”
Switchers N 31.0 56.0 23.0 76.0 136.9 | 156.6 197.4 303.4 341.2 4429 | EPA RSD?

GP-3x N 38.0 72.0 31.0 110.0 | 184.5 | 208.8 262.2 410.8 457.9 601.1 EPA RSD?

GP-4x N 47.9 80.0 35.7 1343 | 2245 | 254.6 330.0 543.7 631.6 812.1 EPA RSD?

GP-50 N 26.0 64.1 51.3 1425 | 299.0 | 306.5 386.9 653.9 717.3 9174 | EPA RSD®

GP-60 N 48.6 98.5 48.7 131.7 | 282.1 | 294.9 368.5 636.1 735.4 931.0 | EPA RSD?

GP-60 0 21.1 25.4 37.6 75.5 2374 | 346.9 508.5 714.0 | 1113.4 1304.9 | SWRI® (KCS733)

SD-7x N 24.0 4.8 41.0 65.7 155.5 | 2394 315.4 369.2 469.9 582.6 | SWRI°

SD-7x 0 14.8 15.1 36.8 61.1 2285 | 374.1 442.7 853.3 | 1007.8 1093.2 | GM EMD*

SD-7x 1 29.2 31.8 37.1 66.2 217.5 | 291.5 428.9 702.6 774.5 838.1 SwRI® (NS2630)

SD-7x 2 24 .4 59.5 38.3 1342 | 2694 | 295.9 329.2 543.3 664.6 696.2 | SWRI® (UP8353)

SD-90 0 61.1 108.5 50.1 99.1 253.7 | 417.3 551.5 324.4 255.3 923.1 GM EMD*

Dash 7 N 65.0 180.5 | 108.2 | 121.2 | 352.7 | 323.1 327.1 293.7 325.3 4054 | EPA RSD?

Dash 8 0 37.0 147.5 86.0 133.1 | 2859 | 289.1 323.3 366.4 453.5 593.8 | GE®

Dash 9 N 32.1 53.9 54.2 108.1 | 215.7 | 285.1 365.6 4293 469.7 681.2 | SWRI 2000

Dash 9 0 33.8 50.7 56.1 117.4 | 2249 | 260.1 607.7 562.9 587.4 546.9 | Average of GE & SwRI'

Dash 9 1 16.9 88.4 62.1 1402 | 298.2 | 378.1 418.3 510.2 526.2 751.1 SwRI” (CSXT595)

Dash 9 2 7.7 42.0 69.3 145.8 | 298.5 | 359.9 399.8 410.4 496.1 586.4 | SWRI” (BNSF 7736)

C60-A 0 71.0 83.9 68.6 78.6 272.6 | 230.8 272.3 305.4 220.3 350.1 GE’ (UP7555)

Notes:

a. EPA Regulatory Support Document, “Locomotive Emissions Regulation,” Appendix B, 12/17/97, as tabulated by CARB and ENVIRON.

b. Base emission rates provided by ENVIRON as part of the BNSF analyses for the Railyard MOU (Personal communication from Chris Lindhjem to R. Ireson, 2006) based on
data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to C. Lindhjem, 2006).

SwRI final report “Emissions Measurements — Locomotives” by Steve Fritz, August 1995.

Manufacturers’ emissions test data as tabulated by CARB.

Base SD-70 emission rates taken from data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to R. Ireson, 2006, 2007).

Average of manufacturers’ emissions test data as tabulated by CARB and data from the AAR/SwRI Exhaust Plume Study, tabulated and calculated by ENVIRON..

o oA
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Data regarding the sulfur content of 2005 UPRR Diesel fuel deliveries within and outside
of California were not available. To develop locomotive emission factors for different
types of activities, estimates of fuel sulfur content were developed, and base case
emission factors from the primary information sources (e.g., EPA certification data, with
an assumed nominal fuel sulfur content of 3,000 ppm) were adjusted based on the
estimated sulfur content of in-use fuels. The sulfur content of Diesel fuel varies with the
type of fuel produced (e.g., California on-road fuel, 49-state off-road fuel, 49-state on-
road fuel), the refinery configuration where it is produced, the sulfur content of the crude
oil being refined, and the extent to which it may be mixed with fuel from other sources
during transport. As a result, it is extremely difficult to determine with precision the
sulfur content of the fuel being used by any given locomotive at a specific time, and

assumptions were made to estimate sulfur content for different types of activities.

To estimate the fuel sulfur content for UPRR locomotives in California during 2005, the

following assumptions were made:

e “Captive” locomotives and consists in use on local trains (e.g., commuter rail) use
only Diesel fuel produced in California.

e Trains arriving and terminating at California railyards (with the exception of local
trains) use fuel produced outside of California, and arrive with remaining fuel in
their tanks at 10 percent of capacity.

e On arrival, consists are refueled with California Diesel fuel, resulting in a 90:10
mixture of California and non-California fuel, and this mixture is representative of
fuel on departing trains as well as trains undergoing load testing (if conducted at a
specific yard).

e The average composition of fuel used in through trains by-passing a yard, and in
trains both arriving and departing from a yard on the same day is 50 percent

California fuel and 50 percent non-California fuel.

In 2005, Chevron was Union Pacific Railroad’s principal supplier of Diesel fuel in

California. Chevron’s California refineries produced only one grade (“low sulfur Diesel”
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or LSD) in 2005. Quarterly average sulfur content for these refineries ranged from 59
ppm to 400 ppm, with an average of 221 ppm."" This value is assumed to be
representative of California fuel used by UPRR. Non-California Diesel fuel for 2005 is
assumed to have a sulfur content of 2,639 ppm. This is the estimated 49-state average
fuel sulfur content used by the U.S. Environmental Protection Agency in its 2004
regulatory impact analysis in support of regulation of nonroad Diesel engines (EPA,

2004).

The locomotive test data also report horsepower and fuel consumption rates by notch for
each locomotive tested. The fuel consumption rates were used to calculate total fuel
consumption by fuel type. Sulfur oxides emissions were calculated from fuel
consumption and fuel sulfur content, assuming a constant factor of 8.83x10™* grams of
sulfur oxides per ppm sulfur in fuel per pound of fuel (e.g., a fuel rate of 100 lbs/hr of
100 ppm S fuel yields an emission rate of 8.83 g/hr of sulfur oxides).'> SOx emission
calculations include consideration of the fraction of fuel burned by sulfur content. Table
12 shows the fuel consumption rates in pounds per hour, and the SOx emission factors

are shown in Table 13.

Emission factors for GHGs were calculated from CARB’s recommended emission rates
for Diesel locomotives.'> Emission factors for CO,, N,O, and CH4 are shown in

Table 14.

" Personal communication from Theron Hinckley of Chevron Products Company to Jon Germer of UPRR
and Rob Ireson, December 13, 2006.

12 This factor is calculated from the 2005 locomotive fuel usage, sulfur content and total emissions in Table
3.1-6a of the 2004 EPA regulatory impact analysis for non-road Diesel engine emissions regulations
(EPA420-R-04-007), assuming a fuel density of 7.13 Ibs/gallon, the density observed by SwRI for
California low sulfur fuel in the CARB locomotive fuel effects study.

1 Available at http://www.arb.ca.gov/cc/ccei/inventory/inventory.php
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Table 12
Fuel Consumption Rates (Ibs/hr) for Locomotives — ICTF and Dolores Rail Yards
2005 Baseline Year

Model Throttle Setting
Group Tier Idle DB N1 N2 N3 N4 N5 N6 N7 N8 Source®
Switchers N 26.0 80.0 41.0 95.0 167.0 249.0 332.0 419.0 529.0 630.0 EPA RSD*

GP-3x N 40.0 114.0 64.0 167.0 275.0 404.0 556.0 740.0 994.0 1177.0 EPA RSD*
GP-4x N 279.0 126.0 296.0 361.0 432.0 528.0 657.0 827.0 1066.0 1186.0 EPA RSD*
GP-50 N 22.0 91.0 92.0 179.0 363.0 480.0 652.0 919.0 1136.0 1281.0 EPA RSD*
GP-60 N 23.0 134.0 88.0 167.0 351.0 478.0 635.0 888.0 1147.0 1328.0 EPA RSD*
GP-60 0 23.0 39.0 87.0 165.0 356.0 486.0 632.0 795.0 1202.0 1394.0 SwRI" (KCS733)
SD-7x N 25.0 39.1 98.7 184.4 366.3 531.4 679.3 945.1 1213.2 1412.2 SwRI®
SD-7x 0 36.0 54.0 86.6 167.6 355.5 5384 700.7 980.9 1200.3 1376.4 GM EMD"
SD-7x 1 27.5 43.0 91.0 167.0 357.6 517.2 700.8 987.6 1203.6 1366.8 SwRI® (NS2630)
SD-7x 2 339 133.5 106.8 234.5 433.5 600.5 767.5 767.5 1305.5 1523.5 SwRI® (UP8353)
SD-90 0 78.3 1209.8 141.2 291.3 546.0 790.3 1089.4 | 1400.4 | 1695.3 2035.3 GM EMD*
Dash 7 N 23.9 130.0 65.8 132.8 259.0 405.0 576.0 746.0 882.0 1090.0 EPA RSD*
Dash 8 0 259 188.9 74.6 163.8 314.5 486.0 685.6 891.6 1051.6 1308.0 GE’
Dash 9 N 22.9 41.9 81.0 189.3 395.3 571.5 798.2 1014.0 | 1240.1 1539.1 SWRI 2000
Dash 9 0 25.6 41.2 84.0 187.3 392.4 569.1 796.4 1009.5 1183.6 1535.8 Average of GE & SwRI'
Dash 9 1 19.8 54.6 86.4 185.0 373.0 512.0 725.0 945.0 1169.0 1470.0 SwRI” (CSXT595)
Dash 9 2 18.5 44.0 102.0 210.0 449.0 615.0 830.0 1067.0 | 1319.0 1609.0 SwRI" (BNSF 7736)
C60-A 0 29.8 52.7 82.6 257.7 5424 781.1 1087.2 1385.2 1688.6 2141.3 GE* (UP7555)

Notes:

a. EPA Regulatory Support Document, “Locomotive Emissions Regulation,” Appendix B, 12/17/97, as tabulated by CARB and ENVIRON

b. Base rates provided by ENVIRON as part of the BNSF analyses for the Railyard MOU (Personal communication from Chris Lindhjem to R. Ireson, 2006) based on data

produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to C. Lindhjem, 2006).

c. SwRI final report “Emissions Measurements — Locomotives” by Steve Fritz, August 1995.

d. Manufacturers’ emissions test data as tabulated by CARB.

e. Base SD-70 rates taken from data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to R. Ireson, 2006, 2007).

f.  Average of manufacturers’ emissions test data as tabulated by CARB and data from the AAR/SwRI Exhaust Plume Study, tabulated and calculated by ENVIRON..
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Table 13
SOx Emission Factors for Locomotives — ICTF and Dolores Rail Yards
2005 Baseline Year

Fuel Sulfur Content (ppm) SOx Emission Factor (g/1b of fuel)®
CA Diesel 47-State Diesel CA Diesel 47-State Diesel
221 2,639 0.195 2.33

Notes:
a. Based on 8.83 x 10 g of SOx per ppm-Ib of fuel.

Table 14
GHG Emission Factors for Locomotives — ICTF and Dolores Rail Yards
2005 Baseline Year

Emission Factors (g/lb)
Operating Mode CO,’ N,O° CH,’
Traveling/Idling” 1,440 0.036 0.113
Notes:

a. From CARB’s Greenhouse Gas Inventory. Available at
http://www.arb.ca.gov/cc/ccei/inventory/inventory.php

b. Calculated from g/kg fuel factors in CARB’s Greenhouse Gas Inventory using a fuel density of 3.19
kg/gallon as cited in the CARB inventory documentation.

c. Emission factors are based on fuel consumption; therefore, the same factors are used for both the
traveling and idling modes.

Emissions

Emissions were calculated for the 2005 baseline year for UPRR-owned and -operated
locomotives, as well as “foreign” locomotives'* operating in the rail yard, and through
trains on the main line. Procedures for calculating in-yard emissions followed the
methods described in Ireson et al. (2005)."> A copy of Ireson et al. is contained in

Appendix A-6.

Emissions from locomotive activities were calculated based on the number of working

locomotives, time spent in each notch setting, and locomotive model-group distributions,

14 Foreign locomotives are locomotives not owned by UPRR, including passenger trains and locomotives
owned by other railroads that are brought onto the UPRR system via interchange.

" Ireson, R.G., M.J. Germer, L.A. Schmid (2005). “Development of Detailed Railyard Emissions to
Capture Activity, Technology, and Operational Changes.” Proceedings of the USEPA 14™ Annual
Emission Inventory Conference, http://www.epa.gov/ttn/chief/conference/eil4/session8/ireson.pdf, Las
Vegas NV, April 14, 2006.
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with model groups defined by manufacturer and engine type.'® A separate calculation
was performed for each type of locomotive activity, including line-haul or switcher
locomotive operations, consist movements, locomotive refueling, and pre- and

post-locomotive service and maintenance testing.

For road power locomotives, speed, movement duration, and throttle notch values were
obtained from UPRR personnel for the ICTF and Dolores Yards for different types of
activities. Movement durations were calculated from distance traveled and speed.
Detailed counts of locomotive by model, technology tier, and train type are shown in
Appendix A-1 and A-2. Maps detailing the principal locomotive routes at the Yards are
contained in Appendix A-5.

For line haul operations, yard-specific average consist composition (number of units,
number of units operating, model distribution, locomotive tier distribution, fraction
equipped with auto start/stop technology'’) was developed from UPRR data for different
train types. The data showed that intermodal trains and power moves used
predominately newer, high-horsepower SD-70 and Dash 9 locomotives, while
non-intermodal trains used a mix of older medium- and high-horsepower and newer
high-horsepower locomotives. Average horsepower was lowest among “dockside” non-
intermodal trains (arriving from or departing toward the Ports of Los Angeles and Long
Beach), with average horsepower for “landside” non-intermodal trains (arriving from or
departing toward central Los Angeles) being somewhat higher. Therefore, locomotive
model distributions were developed for these three separate groups for use in the

emission calculations.

Movement speed, duration, and notch estimates were developed for arriving, departing,

through train, and in-yard movements. All road power movements within the Yard were

'® Emission estimates are based on the total number of working locomotives. Therefore, the total number
of locomotives used in the emission calculations will be slightly lower than the total number of locomotives
shown in Table 1. See Appendix A for detailed emission calculations

7 There are two primary types of auto start/stop technology—“Auto Engine Start Stop” (AESS), which is
factory-installed on recent model high horsepower units; and the ZTR “SmartStart” system (ZTR), which is
a retrofit option for other locomotives. Both are programmed to turn off the Diesel engine after 15 to 30
minutes of idling, provided that various criteria (air pressure, battery charge, and others) are met. The
engine automatically restarts if required by one of the monitored parameters. We assume that an
AESS/ZTR-equipped locomotive will shut down after 30 minutes of idling in an extended idle event.
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assumed to be at 10 mph in throttle notches 1 and 2 (50% each). Idle duration was
estimated based on UPRR operator estimates for units not equipped with auto start/stop.
Units that were equipped with AESS/ZTR technology were assumed to idle for 30
minutes per extended idle event, with other locomotives idling for the remaining duration
of the event. Numbers of arrivals and departures were developed from UPRR data.
Emissions were calculated separately for through intermodal trains, originating and
terminating intermodal trains, non-intermodal trains through, originating and terminating,

and power moves through, originating and terminating.

Based on information from UPRR personnel, yard switchers were assumed to operate on
the full EPA switcher duty cycle. The duty cycle assumed for the different activities is
shown in Table 15.

Table 15
Locomotive Duty Cycles — ICTF and Dolores Rail Yards2005
Baseline Year

Activity Duty Cycle
Through Train Movement N1 —50%, N2- 50%
Movements within the Yard N1 —50%, N2- 50%
Yard Switcher Operations USEPA Switch Duty Cycle®

Notes:
a. USEPA (1998) Regulatory Support Document

The criteria pollutant, DPM, and GHG emission estimates for locomotives operating at
ICTF and Dolores during the 2005 baseline year are shown in Table 16. Detailed

emissions calculations are shown in Appendix A-3.
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Table 16
Criteria Pollutant, DPM, and GHG Emissions from
Locomotives — ICTF and Dolores Rail Yards
2005 Baseline Year

Emissions Emissions
(tons/yr) (metric tons/yr)

Activity HC CO NOx | PMy | DPM | SOx | CO, | N,O | CHy
Train Activity 332 | 552 | 50.08 | 1.23 | 1.23 |2.93 | 3,231 | 0.081 | 0.254
Yard Operations | 11.44 | 26.72 | 256.11 | 5.57 | 5.57 | 1.79 | 12,018 | 0.302 | 0.945
Load Testing 097 | 273 | 25.13 | 0.59 | 0.59 | 0.46 | 1,470 | 0.037 | 0.116
Servicing Idling | 3.13 | 4.58 | 19.46 | 0.65 | 0.65 | 3.03 | 1,807 | 0.045 | 0.142
Total 18.86 | 39.55 | 350.77 | 8.04 |8.04 |8.21 | 18,526 | 0.47 | 1.46

2. HHD Diesel-Fueled Drayage Trucks

A number of HHD Diesel-fueled drayage trucks operated at ICTF during the 2005
baseline year. The trucks are used to pick up and deliver intermodal cargo containers.
The trucks are owned and operated by many large trucking companies and independent
operators (draymen). Therefore, a fleet distribution is not available. For emission
calculations, the EMFAC2007 model'® default fleet distribution for HHD Diesel-fueled

trucks operating in Los Angeles County was used.

Emissions from HHD Diesel-fueled drayage trucks are based on the number of truck
trips, the length of each trip, and the amount of time spent idling. The number of truck
trips was based on the 2005 lift count,' a gate count balancing factor,”® and the
assumption that 40% of the trucks entering ICTF with a container also leave the facility
with a container.”' See Appendix B-1 for a detailed discussion on the calculation

methodology.

'8 Available at http://www.arb.ca.gov/msei/msei.htm.

1 Provided by UPRR.

%% The gate balancing factor is equal to the “in-gate” container count divided by the total number of
containers passing through the “in-gate” and “out-gate” of ICTF. In 2005, the gate balancing factor was
63%.

*! Personal communication from Greg Chiodo of HDR on September 24, 2007.
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In addition to the traveling emissions, an average idling time of 30 minutes per HHD
truck trip was assumed to account for emissions during truck queuing, staging, loading,
and unloading. Based on discussions with the Intermodal Operations Manager, the
average queuing time at the gate at ICTF is less than 10 minutes per truck. In addition to
idling during queuing, it was assumed that each truck idles an average of 15 minutes per
trip while the chassis is connected to/disconnected from the truck cab. An additional five
minutes of idle per trip was included to account for any other delays. Table 17

summarizes the drayage truck activity data for the 2005 baseline year.

Table 17
Summary of HHD Drayage Truck Activity Data — ICTF Rail Yard
2005 Baseline Year

VMT per Idling Time
Number of | HHD Truck Annual
HHD Truck Trip VMT Annual Fuel
Trips® (mi/trip)" (mi/yr) Use (gal/yr)° | (min/trip)® (hr/yr)
938,074 1.75 1,641,629.50 784,762 30 469,037

Notes:

a.  Number of truck trips based on 2005 lift and were estimated by HDR. See Appendix B-1 for details.

b. Trip length estimated from aerial photos of the Yard.

c. Includes fuel used during traveling and idling.

d. Engineering estimate based on personal communication with the Intermodal Operations Manager for
the ICTF, Commerce, LATC, and Oakland Yards.

Criteria pollutant and DPM emission factors for the HHD Diesel-fueled drayage trucks
were obtained from CARB’s EMFAC2007 model. The emissions from idling and
traveling modes have been separated because different source treatments (point or
volume sources) will be used in the air dispersion modeling analysis for these modes. A
fleet average emission factor for traveling exhaust emissions was calculated using the
EMFAC2007 model with the BURDEN output option. Since the fleet distribution is not
known, the EMFAC2007 default distribution for Los Angeles County was used. Idling
emission factors were calculated using the EMFAC2007 model with the EMFAC output
option. The emission factors for the HHD Diesel-fueled drayage trucks are shown in
Table 18. Detailed emission factor derivation calculations and the EMFAC2007 output

are contained in Appendix B-2.
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Table 18

Criteria Pollutant and DPM Emission Factors for HHD Diesel-Fueled Drayage

Trucks — ICTF Rail Yard

2005 Baseline Year

Fleet Average Emission Factors
Operating Mode ROG CO NOx PM;° DPM°® SOx
Traveling (g/mi)" 6.40 17.23 28.68 2.53 247 0.24
Idling (g/hr)° 16.16 52.99 100.38 2.85 2.85 0.55
Notes:

a. Emission factors calculated using the EMFAC2007 model with the BURDEN output option. The
default fleet distribution for Los Angeles County was used.

b. Emission factors calculated using the EMFAC2007 model with the EMFAC output option. The
default fleet distribution for Los Angeles County was used.

c. The PM10 emission factor includes engine exhaust emissions along with brake and tire wear. The
DPM emission factor includes engine exhaust emissions only.

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007)* were used to calculate GHG emissions from
drayage truck operations. The GHG emission factors are based on fuel consumption, not
activity (i.e. miles driven or hours of operation); therefore, the same factors are used to
calculate emissions from both the traveling and idling modes. A fuel-specific carbon
oxidization factor, from the CARB emission factor document, was also used to calculate
CO, emissions. The GHG emission factors and the carbon oxidization factor used to
calculate emissions from drayage trucks are shown in Table 19. A copy of CARB’s
Draft Emission Factors for Mandatory Reporting Program document is contained in

Appendix C.

22 Available at http://www.arb.ca.gov/cc/ccei/reporting/reporting.htm. On October 19, 2007, the CARB
released revised GHG emission factors. The relevant CO, emission factors in the October draft document
are slightly lower than the CO, emission factors in the August draft document. Therefore, the GHG
emission estimates presented in this report were not revised to reflect the updated emission factors.
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Table 19
GHG Emission Factors for HHD Diesel-Fueled Drayage
Trucks — ICTF Rail Yard
2005 Baseline Year

Carbon Oxidization Emission Factors (kg/gal)”
Operating Mode Factor (%)* CO» N,O¢ CH4*
Traveling/Idling’ 99.0 10.15 139x10° | 4.16x 107
Notes:
a.o egs(r)%%q) CARB’s Draft Emission Factors for Mandatory Reporting Program document (August 10,

b. Emission factors are based on fuel consumption; therefore, the same factors are used for both the
traveling and idling modes. o

c. Based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for
Mandatory Reporting Programs, August 10, 2007) and 42 gallons per barrel.

To calculate the emissions from drayage truck operations, the activity data shown in
Table 17 was combined with the emission factors shown in Tables 18 and 19. The
criteria pollutant, DPM, and GHG emission estimates for the HHD Diesel-fueled drayage
trucks operating at ICTF during the 2005 baseline year are shown in Table 20. Detailed

emissions calculations are shown in Appendix B-2.

Table 20
Criteria Pollutant, DPM, and GHG Emissions from HHD Diesel-Fueled
Drayage Trucks — ICTF Rail Yard
2005 Baseline Year

Emission Emission
Operating (tpy) (metric tons/yr)

Mode ROG CO NOx PMlo DPM SOx C02 N20 CH4

Traveling | 11.58 | 31.18 | 5191 | 4.58 | 446 | 0.44 |4,782.00 | 0.01 | 0.02

Idling 836 | 2740 | 5190 | 147 | 147 0.28 13,103.68 | 0.00 | 0.01

Total 19.94 | 58.58 | 103.81 | 6.05 | 593 | 0.72 |7,885.68 | 0.01 | 0.03

3. Cargo Handling Equipment (CHE)

A variety of Diesel-fueled heavy equipment is used to load, unload, and move cargo
containers within ICTF. Emissions from CHE are based on the number and type of

equipment, equipment model year, equipment size, and the annual hours of operation.
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Table 21 provides the equipment specifications and the activity data® for CHE operating
at ICTF during the 2005 baseline year.

Table 21
Equipment Specifications and Activity Data for Cargo Handling
Equipment - ICTF Rail Yard
2005 Baseline Year

Hours of
Equipment Model | Rating | No. of | Operation Fuel Use
Type Make/Model Year (hp) Units | (hr/yr/unit)° | (gal/yr)'
Forklift Toyota 6FDU25 | 1997 85 1 730 1,285
RTG" Mi Jack 850R 1997 300 1 2,448° 18,236
RTG" Mi Jack 1000R | 1988 250 1 2,448¢ 17,420
RTG" Mi Jack 1000R | 1995 300 4 2,448° 72,944
RTG* Mi Jack 1000RC | 2002 300 2 2,448¢ 36,472
RTG" Mi Jack 1200R | 2005 350 1 2,448° 21,275
Mi Jack
Top Pick PC-90 1972 | 335 1 208" 1,730
Taylor
Top Pick Tay-950 1988 350 1 2,190 26,115
Taylor
Top Pick Tay-950 1989 350 1 2,190¢ 26,115
Yard Hostler | Capacity TJ5000 | 1999 150 15 468° 27,185
Yard Hostler | Capacity TJ5000 | 2005 173 58 4,680° 1,212,339
Total 86 1,461,116
Notes:

a. Rubber tire gantry crane.

b. Assumptions used to calculate the hours of operation were provided by UPRR staff.

c. Assumed each RTG operates 7 hours per day, based on data collected at the UPRR Commerce Rail
Yard

d. Assumed the Taylor top picks operated 12 hours per day each and the Mi Jack top pick is used
infrequently.

e. Assumed the 173 hp Yard Hostlers operate 4,680 hours per year each, based on data collected at the
UPRR Commerce Rail Yard. The 150 hp Yard Hostlers are backup units; it was assumed they operate
10% of the time.

f.  Fuel use is for all equipment units in each category.

3 Actual operating data for RTGs and yard hostlers at ICTF during the 2005 calendar year was not
available. Therefore, the 2005 hours of operation for RTGs and yard hostlers are based on data collected
from maintenance records the UPRR Commerce Rail Yard. Operations at ICTF are not substantially
different from the operations at Commerce. Therefore, the Commerce data are representative of operations
at ICTF.
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Equipment specific criteria pollutant and DPM emission factors for CHE were calculated
by CARB staff using a spreadsheet based on the OFFROAD2007 model.** Emission
factors from CARB’s Draft Emission Factors for Mandatory Reporting Program
document (August 10, 2007) were used to calculate GHG emissions from CHE
operations. The GHG emission factors are based on fuel consumption and are not
equipment-specific. A fuel-specific carbon oxidization factor, from the CARB emission
factor document, was also used to calculate CO, emissions. The criteria pollutant
emission factors, the GHG emission factors, and the carbon oxidization factor used to
calculate emissions from the CHE are shown in Table 22. Detailed emission factor
derivation calculations and the CARB spreadsheet are contained in Appendix D-1. A
copy of CARB’s Draft Emission Factors for Mandatory Reporting Program document is

contained in Appendix C.

To calculate the emissions from CHE operations, the activity data shown in Table 21
were combined with the emission factors shown in Table 22. The criteria pollutant,
DPM, and GHG emission estimates for the Diesel-fueled CHE operating at ICTF during
the 2005 baseline year are shown in Table 23.

* http://www.arb.ca.gov/msei/offroad/pubs/cargo_handling_equipment_draft.pdf
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Table 22

Criteria Pollutant, DPM, and GHG Emission Factors for Cargo Handling Equipment — ICTF Rail Yard
2005 Baseline Year

Carbon Emission Factors (g/hp-hr)* Emission Factors (kg/ gal)b
Equipment Model | Oxidization
Type Make/Model Year | Factor (%)® | VOC | CO | NOx | PMy, | DPM | SOx | CO, N,O° CH4*
Forklift Toyota 6FDU25 1997 99.0 0.80 3.74 8.82 0.68 0.68 0.06 10.15 139x10° | 4.16x 10
RTG Mi Jack 850R 1997 99.0 0.28 1.04 6.55 0.17 0.17 0.05 10.15 139x10° | 4.16x 10
RTG Mi Jack 1000R 1988 99.0 0.71 3.38 9.19 0.48 0.48 0.06 10.15 139x10° | 4.16x 10
RTG Mi Jack 1000R 1995 99.0 0.62 3.11 8.57 0.40 0.40 0.05 10.15 139x10° | 4.16x 107
RTG Mi Jack 1000RC 2002 99.0 0.11 0.97 4.48 0.10 0.10 0.05 10.15 1.39x10° | 4.16x 107
RTG Mi Jack 1200R 2005 99.0 0.07 0.93 3.84 0.09 0.09 0.05 10.15 139x10° | 4.16x 10
Top Pick Mi Jack PC-90 1972 99.0 1.25 6.18 15.59 0.90 0.90 0.06 10.15 1.39x10° | 4.16x 10
Top Pick Taylor Tay-950 1988 99.0 0.71 3.38 9.19 0.48 0.48 0.06 10.15 139x10° | 416x 107
Top Pick Taylor Tay-950 1989 99.0 0.69 3.34 9.11 0.47 0.47 0.06 10.15 1.39x10° | 4.16x 10
Yard Hostler Capacity TJ5000 1999 99.0 0.61 3.08 7.34 0.43 0.43 0.06 10.15 139x10° | 4.16x 107
Yard Hostler Capacity TJ5000 2005 99.0 0.12 2.75 4.28 0.14 0.14 0.06 10.15 1.39x10° | 4.16x 107
Notes:

a. Criteria pollutant emission factors calculated by CARB staff using a spreadsheet based on the OFFROAD2007 model.
b. GHG emission factors and carbon oxidization factors from CARB’s Draft Emission Factors for Mandatory Reporting Program document (August 10, 2007).
c. Emission factor based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for Mandatory Reporting Programs, August 10, 2007) and 42

gallons per barrel.
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Table 23

Criteria Pollutant, DPM, and GHG Emissions from Cargo Handling Equipment — ICTF Rail Yard
2005 Baseline Year

Emission (tpy) Emission (metric tons/yr)

Equipment Type Make/Model Model Year | VOC CO NOx PM;, | DPM | SOx CO, N,O | CHy4
Forklift Toyota 6FDUZ5 1997 002 | 008 | 018 | 001 | 001 | 000 | 1291 | 000 | 0.00
RTG Mi Jack 850R 1997 010 | 036 | 228 | 006 | 006 | 002 | 18324 | 0.00 | 0.0
RTG Mi Jack 1000R 1988 020 | 098 | 267 | 0.4 | 014 | 002 | 17505 | 000 | 0.00
RTG Mi Jack 1000R 1995 087 | 433 | 1194 | 056 | 056 | 007 | 73297 | 000 | 0.00
RTG Mi Jack 1000RC 2002 008 | 068 | 312 | 007 | 007 | 004 | 36649 | 0.00 | 0.00
RTG Mi Jack 1200R 2005 003 | 038 | 156 | 004 | 004 | 002 | 21378 | 000 | 0.00
Top Pick “gg;%k 1972 0.04 | 020 | 051 | 0.03 | 0.03 | 0.00 17.39 0.00 | 0.00
Top Pick Taylor 1988 035 | 168 | 458 | 024 | 024 | 003 | 26242 | 0.00 | 0.0

Tay-950

Top Pick T?;Ylgo;o 1989 035 | 166 | 454 | 023 | 023 | 003 | 26242 | 0.00 | 0.0
Yard Hostler Capacity TJ5000 1999 028 | 139 | 332 | 020 | 020 | 003 | 27317 | 000 | 0.00
Yard Hostler Capacity TJ5000 2005 241 | 5560 | 8646 | 2.80 | 2.80 | 121 | 12,182.19 | 0.02 | 005
Total 471 | 67.35 | 121.16 | 4.38 | 438 | 146 | 14682.02 | 0.02 | 0.05
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4. Heavy Equipment

In addition to the CHE discussed above, a variety of Diesel-fueled heavy equipment is
used at ICTF for non-cargo-related activities at the Yard, such as RTG crane
maintenance, handling of parts and Company material, and derailments. Also, two

propane-fueled forklifts are used at the locomotive shop at the Dolores Yard.

Emissions from heavy equipment are based on the number and type of equipment,
equipment model year, equipment size, and the annual hours of operation. Table 24
provides the equipment specifications and the activity data for heavy equipment

operating at the ICTF and Dolores Yards during the 2005 baseline year.

Equipment specific criteria pollutant and DPM emission factors were calculated using
CARB’s OFFROAD2007*° model. Emission factors from CARB’s Draft Emission
Factors for Mandatory Reporting Program document (August 10, 2007) were used to
calculate GHG emissions from heavy equipment operations. The GHG emission factors
are based on fuel type and consumption and are not equipment specific. A fuel-specific
carbon oxidization factor, from the CARB emission factor document, was also used to
calculate CO, emissions. The criteria pollutant, DPM, and GHG emission factors, as
well as the carbon oxidization factor, used to calculate emissions from the heavy
equipment are shown in Table 25. Detailed emission factor derivation calculations and
the OFFROAD2007 output are contained in Appendix E-1. A copy of CARB’s Draft
Emission Factors for Mandatory Reporting Program document is contained in

Appendix C.

To calculate the emissions from heavy equipment operations, the activity data shown in
Table 24 was combined with the emission factors shown in Table 25. The criteria
pollutant, DPM, and GHG emission estimates for the Diesel-fueled heavy equipment
operating at ICTF and the propane-fueled forklifts operating at Dolores during the 2005
baseline year are shown in Table 26. Detailed emission calculations are shown in

Appendix E-1.

> The OFFROAD model is available at http://www.arb.ca.gov/msei/offroad/offroad.htm
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Table

24

Equipment Specifications and Activity Data for Heavy Equipment — ICTF and Dolores Rail Yards
2005 Baseline Year

No. Hours of
Equipment Model Rating of Operation Fuel Use

Yard Location Type Make/Model Fuel Type Year (hp) | Units (hr/yr/unit)® (gal/yr)f
ICTF Car Department Crane Grove RT600E Diesel 2004 173 1 1,095b 5,392
ICTF Crane Maintenance Forklift Taylor 850 Diesel 2005 155 2 7,300° 44,941
ICTF Crane Maintenance Forklift Taylor 850 Diesel 1998 154 1 7,300° 22,326
ICTF Crane Maintenance Man Lift Unknown Diesel 1985 29 1 1 ,825d 1,817
Dolores | Locomotive Shop Forklift Yale GP060 Propane Unknown 150 2 3,285° 38,441
Total 7 112,918
Notes:
a. Assumption used to calculate hours of operation from interviews with UPRR staff.
b. Assumed that the Grove crane operates 3 hours per day.
c. Assumed that the Taylor forklifts operate 20 per day each.
d. Assumed that the man lift operates 5 hours per day.
e. Assumed that the forklifts at the Dolores Yard operate 9 hours per day each.
f.  The total fuel used by all units in each category.
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Table 25

Criteria Pollutant, DPM, and GHG Emission Factors for Heavy Equipment — ICTF and Dolores Rail Yards
2005 Baseline Year

Carbon Emission Factor (g/bhp-hr)” Emission Factor (kg/gal)’
Equipment Fuel Model | Oxidization
Yard Type Make/Model Type Year | Factor (%)° | ROG® | CO | NOx | PM;, | DPM | SOx CO, N,0¢ CH,’
ICTF Crane Grove RT600E | Diesel 2004 99.0 032 | 283|461 018 | 018 | 0.05 [10.15]1.39x10° | 4.16x10°
ICTF Forklift Taylor 850 Diesel 2005 99.0 022 | 276|426 0.14 | 0.14 | 0.05 [10.15]1.39x10° | 4.16x10°
ICTF Forklift Taylor 850 Diesel 1998 99.0 133 [ 3.66 859 ] 0.62 | 062 | 0.05 [10.15] 1.39x10° | 4.16x 10
ICTF Man Lift Unknown Diesel 1985 99.0 5.11 1%2 751 | 1.02 | 1.02 | 0.06 |10.15]| 1.39x10° | 4.16x 107
Dolores Forklift Yale GP060 Propane | ALL® 99.5 0.11 2‘;'3 7.30 | 0.06 | NA 0.00 | 595 |3.74x10° | 831x10°
Notes:

a. Criteria pollutant emission factors from the OFFROAD200 model.

Evaporative emissions for these sources are negligible.

b.

¢. GHG emission factors and carbon oxidization factor from CARB’s Draft Emission Factors for Mandatory Reporting Program document (August 10, 2007).

d. Emission factors for Diesel fuel sources based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for Mandatory Reporting Programs, August
10, 2007) and 42 gallons per barrel. Emission factors for propane-fueled sources based on an LPG HHV of 91,300 Btu/gal (from the Transportation Energy Data Book:
Edition 26, U.S. Department of Energy, 2007).

e. To obtain the criteria pollutant emission factors, the forklifts are modeled as the calendar year 2005 fleet average model year group from the OFFROAD2007 model.
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Criteria Pollutant, DPM, and GHG Emissions from Heavy Equipment — ICTF and Dolores Rail Yards

Table 26

2005 Baseline Year

Emission (metric

Equipment Fuel Model Emissions (tons/year) tons/year)

Yard Type Make/Model Type Year ROG CO NOx | PM;y, | DPM | SOx CO, N,O CH4
ICTF Crane Grove RT600E | Diesel 2004 0.03 025 | 041 | 0.02 | 0.02 | 0.00 54.18 0.00 0.00
ICTF Forklift Taylor 850 Diesel 2005 0.16 2.07 | 3.19 | 0.10 | 0.10 | 0.04 451.59 0.00 0.00
ICTF Forklift Taylor 850 Diesel 1998 0.49 1.36 | 3.19 | 0.23 | 0.23 | 0.02 224.34 0.00 0.00
ICTF Man Lift Unknown Diesel 1985 0.14 0.28 | 0.20 | 0.03 | 0.03 | 0.00 18.26 0.00 0.00
Dolores Forklift Yale GP060 Propane | ALL® 0.04 7.62 | 238 | 0.02 | 0.00 | 0.00 227.58 0.00 0.00
Total 086 |1158| 9.38 | 0.40 | 0.38 | 0.07 975.96 0.00 0.00
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CARB’s speciation profile database*® was used to determine the fraction of each TAC in
the total ROG emissions from the propane-fueled forklifts. The database does not
contain a profile for propane combusted in an internal combustion engine. Therefore, the
speciation profile for natural gas-fired reciprocating engine >’ was used. All TACs listed
in the most recent version of the Emission Inventory Criteria and Guidelines Report for
the Air Toxics “Hot Spots” Program®® have been included. The TAC speciation profile
and annual emissions of each TAC are shown in Table 27. The relevant sections of the

speciation profile database are included in Appendix E-1.

Table 27
TAC Emissions from Propane-Fueled Forklifts — Dolores Rail Yard
2005 Baseline Inventory

CAS Orggni% Emissions
Pollutant® Fraction™ (tons/yr)
95636 1,2,4-trimethylbenzene 0.00001 3.21x 107
75070 acetaldehyde 0.00003 9.63 x 107
71432 benzene 0.00010 3.53x 107
110827 cyclohexane 0.00001 3.21x 107
100414 ethylbenzene 0.00001 3.21x 10”7
74851 ethylene 0.00058 2.02x 107
50000 formaldehyde 0.00074 2.60x 107
108383 m-xylene 0.00001 321x 107
110543 n-hexane 0.00002 6.42x 107
95476 o-xylene 0.00001 3.21x 10”7
115071 propylene 0.00154 542x10”
108883 toluene 0.00004 1.28 x 10°
1330207 xylene 0.00002 6.42x 107
Total 1.09 x 10™
Notes:

a. Emissions were calculated for only those chemicals that were in both the CARB SPECIATE database
and the AB 2588 list.

b. Organic fraction data are from CARB’s SPECIATE database. Data are from profile #719 “I.C.E.
reciprocating — natural gas”. A speciation profile for propane was not included in the database.

c. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.0914.

%% Available at http://www.arb.ca.gov/ei/speciate/speciate.htm.
27 Speciation profile number 719 was used to calculate TAC emissions from this source.
8 Available at http://www.arb.ca.gov/ab2588/2588guid.htm.
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5. TRUs and Reefer Cars

Transport refrigeration units (TRUs) and refrigerated railcars (reefer cars) are used to
transport perishable and frozen goods. TRUs and reefer cars are transferred into and out
of, and are temporarily stored at, ICTF. Criteria pollutant, DPM, and GHG emissions
were calculated from the Diesel-fueled engines that power the refrigeration units on

TRUs and reefer cars. GHG emissions from refrigerant loss were also calculated.

The TRUs are owned by a variety of independent shipping companies and
equipment-specific data are not available. Therefore, the default Diesel engine
equipment rating and distribution contained in the OFFROAD2007 model were used for
emission calculations. It was assumed that the number of TRUs and reefer cars in the
Yard at any one time remained constant during the year, with individual units cycling in

and out of the Yard.

Emissions from TRUs and reefer cars are based on average size of the Diesel engines, the
average number of units in the Yard, and the hours of operation for each engine.”
Equipment specifications and activity data for TRUs and reefer cars are summarized in

Table 28.

** The average hours of operation was obtained from CARB’s Staff Report: Initial Statement of Reasons
for Proposed Rulemaking for Airborne Toxic Control Measure for In-Use Diesel-Fueled Transport
Refrigeration Units (TRU) and TRU Generator Sets, and Facilities Where TRUs Operate, October 2003.
The Staff Report is available at http://www.arb.ca.gov/regact/trude03/trude03.htm.
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Table 28
Equipment Specifications and Activity Data for TRUs and
Reefer Cars — ICTF Rail Yard
2005 Baseline Year

Average No. Hours of Operation
Equipment Average of Units in Fuel Use
Type Rating (hp)* Yard" (hr/day)* (hr/yr)" (gal/yr)*
Container 28.56 70 4 1,460 121,471
Railcar 34 10 4 1,460 19,639
Notes:

a. Based on the average horsepower distribution in the OFFROAD2007 model.

b. UPRR staff estimates and car data reports indicate that there are approximately 35 TRUs and 2-5 reefer
cars in the Yard at any given time. To be conservative, these estimates were increased by 100%.

c¢. From CARB’s Staff Report: Initial Statement of Reason for Proposed Rulemaking for Airborne Toxic
Control Measure for In-Use Diesel-Fueled Transport Refrigeration Units (TRU) and TRU Generator
Sets, and Facilities Where TRUs Operate (October 2003).

d. It was assumed that the number of units and the annual hours of operation remain constant, with
individual units cycling in and out of the Yard.

e. Fuel use is for all units in each category.

Criteria pollutant and DPM emission factors for the Diesel-fueled engines on TRUs and
reefer cars are from the OFFROAD2007 model. Emission factors from CARB’s Draft
Emission Factors for Mandatory Reporting Program document (August 10, 2007) were
used to calculate GHG emissions from TRU engine operations. A fuel-specific carbon
oxidization factor, from the CARB emission factor document, was also used to calculate
CO; emissions. The criteria pollutant, DPM, and GHG emission factors, as well as the
carbon oxidation factor, used to calculate emissions from the TRUs and reefer cars are
shown in Table 29. Detailed emission factor derivation calculations and the
OFFROAD2007 output are contained in Appendix F-1. A copy of CARB’s Draft
Emission Factors for Mandatory Reporting Program document is contained in

Appendix C.

To calculate the emissions from the operation of the Diesel-fueled engines on TRUs and
reefer cars, the activity data shown in Table 28 were combined with the emission factors
shown in Table 29. The criteria pollutant, DPM, and GHG emission estimates for the
Diesel-fueled engines on TRUs and reefer cars operating at ICTF during the 2005
baseline year are shown in Table 30. Detailed emission calculations are shown in

Appendix F-1.

-45-




Table 29
Criteria Pollutant, DPM, and GHG Emission Factors for Diesel-Fueled TRUs and
Reefer Car Engines — ICTF Rail Yard
2005 Baseline Year

Carbon Emission Factors Emission Factors
Equipment Oxidization (g/hp-hr-unit)* (kg/ gal)cl
Type Factor (%) voC® CO NOx PM,, | DPM SOx° CO, N,O° CH,
TRU 99.0 2.85 6.78 6.43 0.71 0.71 0.07 10.15 1.39x10° | 4.16x 10"
Reefer Car 99.0 3.23 7.49 6.71 0.79 0.79 0.07 10.15 1.39x 10” 4.16x 107
Notes:
a. Emission factors from OFFROAD2007 model.
b. Evaporative emissions from this source are negligible.
c. Emission factor based on a Diesel fuel sulfur content of 130 ppm.
d. GHG emission factors and carbon oxidization factor are from CARB’s Draft Emission Factors for Mandatory Reporting Program document (August 10, 2007).
e. Emission factors for Diesel fuel sources based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for Mandatory Reporting Programs, August

10, 2007) and 42 gallons per barrel
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Table 30
Emissions from Diesel-Fueled TRUs and Reefer Car Engines — ICTF Rail Yard
2005 Baseline Year

Emissions Emissions
Equipment (tons/yr) (metric tons/yr)
Type VOC | CO | NOx | PM;, | DPM | SOx CO, N,O | CHy
TRU 5.12 12.16 | 11.53 | 1.28 1.28 0.12 1,220.60 0.00 | 0.01
Reefer Car 0.94 2.17 1.95 0.23 0.23 0.02 197.35 0.00 | 0.00
Total 6.06 14.33 | 13.47 | 151 1.51 0.14 |1,417.94 |0.00 |0.01

In addition to the GHG emissions from the Diesel-fueled engines on the TRUs and reefer
cars, GHG emissions were calculated for refrigerant losses from TRUs. Emissions were
calculated for HFC-125, HFC-134a, and HFC-143a, according to the methods outlined in
the Berths 136-147 (TraPac) Container Terminal Draft Environmental Impact Statement
(EIS)/Environmental Impact Report (EIR) (Port of Los Angeles, 2007).° The activity
data, emission factors, and emissions from TRU and reefer car refrigerant loss are shown

in Table 31.

3% The TraPac EIS/R is available at http://www.portoflosangeles.org/EIR/TraPac/eir_062907trapac.htm.
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Table 31

GHG Emissions from TRU and Reefer Car Refrigerant Loss — ICTF Rail Yard
2005 Baseline Year

Avg. No. Emissions by Refrigerantd’e
of Units in | Refrigerant Charge | Annual Refrigerant | Annual Refrigerant metric tons/yr)

Equipment Type Yard® per Unit (kg)"° Loss Rate (%)° Loss (kg/yr) HFC-125 HFC-134a HFC-143a
TRU 70 6.35 35% 155.58 0.034 0.081 0.040
Reefer Car 10 6.35 35% 22.23 0.005 0.012 0.006
Total 80 177.81 0.039 0.092 0.046
Notes:

a. See Table 26.

b. From Berths 136-147 (TraPac) Container Terminal Project Draft EIS/EIR (POLA, 2007).

¢c.  POLA upper bound estimate, TraPac Draft EIS/EIR.

d. POLA estimate, TraPac Draft EIS/EIF.

e. Assumes a mix of refrigerants of 50% R404a and 50% HFC-134a; assumes R404a equals 52% HFC-143a, 44% HFC-125, and 4% HFC-134a.
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6. HHD Diesel-Fueled Delivery Trucks

In addition to the drayage trucks, HHD trucks deliver Diesel fuel, oil, sand, and soap to
the Dolores Yard and gasoline, Diesel fuel, and oil to ICTF. The trucks are owned by
independent operators. Therefore, a fleet distribution is not available. For emission
calculations, the EMFAC2007 model default fleet distribution for HHD Diesel-fueled

trucks operating in Los Angeles County was used.

The annual number of delivery truck trips was calculated based on the facility gasoline,
Diesel fuel, oil, and soap throughput and a tanker truck capacity of 8,000 gallons per
truck. The annual number of sand delivery truck trips was based on discussions with
UPRR staff. Per the Dolores Yard Operations Manager, the facility receives 2 to 3 sand
deliveries per week. The VMT per trip was estimated from aerial photos of the Yards.

Activity data for the HHD delivery trucks are summarized in Table 32.

Table 32
Activity Data for HHD Delivery Trucks — Dolores and ICTF Rail Yards
2005 Baseline Year

Number | VMT per | Annual Idling Time
Delivery of Trip VMT | Fuel Use

Yard Type Trips™® | (mi/trip)° | (mi/yr) (gal/yr)’ (min/trip)® | (hr/yr)
Dolores | Diesel Fuel 2,625 0.06 157.5 333.76 10 437.5
Dolores | Sand 156 2.2 343.2 150.85 30 78.0
Dolores | Oil 24 0.06 1.4 3.05 10 4.0
Dolores | Soap 3 0.06 0.2 0.36 10 0.5
ICTF Gasoline 11 0.5 54 2.76 10 1.8
ICTF Diesel Fuel 22 0.5 10.8 5.48 10 3.6
ICTF Oil 2 0.5 1.0 0.51 10 0.3
Total 2,843 519.5 496.8 525.7

Notes:
a.  Number of truck trips for liquid products based on the material throughput and a tanker truck volume of
8,000 gallons per truck.

Number of sand truck trips based on personal communication with UPRR staff.

VMT per trip estimated from aerial photos of each Yard.

Fuel use is for both traveling and idling modes and was calculated from EMFAC2007.
Engineering estimate based on personal communication with UPRR staff.

oao o

Criteria pollutant and DPM emission factors for the HHD Diesel-fueled delivery trucks

were obtained from CARB’s EMFAC2007 model. The emissions from idling and
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traveling modes have been separated because different source treatments (point or
volume sources) will be used in the air dispersion modeling analysis for these modes. A
fleet average emission factor for traveling exhaust emissions was calculated using the
EMFAC2007 model with the BURDEN output option. Since the fleet distribution is not
known, the EMFAC2007 default distribution for Los Angeles County was used. Idling
emission factors were calculated using the EMFAC2007 model with the EMFAC output
option. The emission factors for the HHD Diesel-fueled delivery trucks are shown in
Table 33. Detailed emission factor derivation calculations and the EMFAC2007 output

are contained in Appendix G-1.

Table 33
Criteria Pollutant and DPM Emission Factors for HHD Diesel-Fueled
Delivery Trucks — ICTF and Dolores Rail Yard
2005 Baseline Year

Fleet Average Emission Factors
Operating Mode ROG CO NOx PM,° DPM°® | SOx
Traveling (g/mi)" 6.40 17.23 28.68 2.53 2.47 0.24
Idling (g/hr)’ 16.16 52.99 100.38 2.85 2.85 0.55
Notes:

a. Emission factors calculated using the EMFAC2007 model with the BURDEN output option. The
default fleet distribution for Los Angeles County was used.

b. Emission factors calculated using the EMFAC2007 model with the EMFAC output option. The
default fleet distribution for Los Angeles County was used.

c. The PM,, emission factor includes engine exhaust emissions along with brake and tire wear. The
DPM emission factor includes engine exhaust emissions only.

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from
delivery truck operations. The GHG emission factors are based on fuel consumption, not
activity (i.e. miles driven or hours of operation); therefore, the same factors are used to
calculate emissions from both the traveling and idling modes. A fuel-specific carbon
oxidization factor, from the CARB emission factor document, was also used to calculate
CO; emissions. The GHG emission factors for delivery trucks are shown in Table 34. A
copy of CARB’s Draft Emission Factors for Mandatory Reporting Program document is

contained in Appendix C.
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Table 34
GHG Emission Factors for HHD Diesel-Fueled Delivery
Trucks — ICTF and Dolores Rail Yard
2005 Baseline Year

Carbon Oxidization Emission Factors (kg/gal)”
Operating Mode Factor (%)* CO, N,O° CH4*
Traveling/Idling” | 99.0 10.15 139x10°  |4.16x10”

Notes:

a. Emission factors and carbon oxidization factor from CARB’s Draft Emission Factors for Mandatory
Reporting Program document (August 10, 2007).

b. Emission factors are based on fuel consumption; therefore, the same factors are used for both the
traveling and idling modes.

c. Based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for
Mandatory Reporting Programs, August 10, 2007) and 42 gallons per barrel

To calculate the emissions from delivery truck operations, the activity data shown in
Table 32 was combined with the emission factors shown in Tables 33 and 34. The
criteria pollutant, DPM, and GHG emission estimates for the HHD Diesel-fueled delivery
trucks operating at the ICTF and Dolores yards during the 2005 baseline year are shown

in Table 35. Detailed emission calculations are shown in Appendix G-1.

Table 35
Criteria Pollutant, DPM, and GHG Emissions from HHD Diesel-Fueled
Delivery Trucks — ICTF and Dolores Rail Yards
2005 Baseline Year

Emission Emission
Operating (tpy) (metric tons/yr)
Mode ROG CO NOx | PM;, | DPM | SOx CO; | N,O | CHy
Traveling 0.00 0.01 0.02 | 0.00 | 0.001 [ 0.00 1.51 0.00 | 0.00
Idling 0.01 0.03 0.06 | 0.00 | 0.002 [ 0.00 3.48 0.00 | 0.00
Total 0.01 0.04 0.08 | 0.00 | 0.00 | 0.00 499 | 0.00 | 0.00

7. Yard Trucks

A number of light duty and medium duty gasoline-fueled trucks are used by the staff at
the ICTF and Dolores Yards. The annual number of miles driven was determined by
dividing the vehicles odometer reading by the age of the vehicle or through interviews
with UPRR staff. The equipment specifications and activity data for the yard trucks are

summarized in Table 36.
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Vehicle specific criteria pollutant emission factors for each yard truck were obtained
from CARB’s EMFAC2007 model. The emissions from idling and traveling modes
have been separated because different source treatments (point or volume sources) will be
used in the air dispersion modeling analysis for these modes. Traveling exhaust emission
factors were calculated using the EMFAC2007 model with the BURDEN output option.
Idling emission factors for the light-heavy duty and medium-heavy duty vehicles were
calculated using the EMFAC2007 model with the EMFAC output option. The idling
emissions from light duty trucks were negligible. The criteria pollutant emission factors
for the yard trucks are shown in Table 37. Detailed emission factor derivation

calculations and the EMFAC2007 output are contained in Appendix H-1.

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from yard
trucks. The GHG emission factors are based on fuel consumption, not activity (i.e. miles
driven or hours of operation); therefore, the same factors are used to calculate emissions
from both the traveling and idling modes. A fuel-specific carbon oxidization factor, from
the CARB emission factor document, was also used to calculate CO, emissions. The
GHG emission factors and the carbon oxidization factor for yard trucks are shown in
Table 38. A copy of CARB’s Draft Emission Factors for Mandatory Reporting Program

document is contained in Appendix C.

To calculate the emissions from yard truck operations, the activity data shown in Table
36 was combined with the emission factors shown in Tables 37 and 38. The criteria
pollutant and GHG emission estimates for the yard trucks operating at the ICTF and
Dolores yards during the 2005 baseline year are shown in Table 39. Detailed emission

calculations are shown in Appendix H-1.
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Table 36

Equipment Specifications and Activity Data for Gasoline-Fueled Yard Trucks — ICTF and Dolores Rail Yards

2005 Baseline Year

Equipment Vehicle Model Annual VMT | Fuel Use Idling
Yard Type Equipment ID Class Make/Model Year (mi/yr)* (gal/yr)° (hr/yr)°
ICTF SUV 1915-53287 LDT Jeep Cherokee 2000 73,000 6,874 NA
ICTF Pickup Truck 1915-55536 LDT Chevy Extended Cab 2003 73,000 6,847 NA
ICTF SUV 1915-19952 LDT Chevy Trailblazer 370 2003 73,000 6,847 NA
ICTF Pickup Truck 1915-19971 LDT Chevy Extended Cab 2004 73,000 6,834 NA
ICTF Van 1915-19975 LHDT 1 Chevy 15 Passenger Van 2004 73,000 11,760 91.25
Dolores Service Truck 73152 MHD Chevy C4500 2003 12,644 2,146 91.25
Dolores Megr Truck Unknown LDT Chevy Trailblazer 2004 45,000 4,213 NA
Dolores Mgr Truck 73167 LDT Chevy Blazer 2004 36,608 3,427 NA
Dolores Pickup Truck 73396 LDT Ford F-150 2005 23,756 2,219 NA
Notes:

a. Annual VMT estimated from either the odometer reading divided by the age of the vehicle or interviews with UPRR staff.

b. Calculated using the EMFAC2007 model.
c. Idling time is an engineering estimate. Idling emissions from light duty trucks are negligible, therefore, idling time data for these vehicles was not collected.
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Table 37

Criteria Pollutant Emission Factors for Yard Trucks — ICTF and Dolores Rail Yards
2005 Baseline Year

Traveling Emission Factors Idling Emission Factors
Equipment Vehicle | Model g/mi)” (g/hr)°

Yard Type Make/Model Class Year | ROG| CO | NOx | PMjy [ SOx | ROG | CO | NOx | PMj, | SOx
ICTF SUV Jeep Cherokee LDT 2000 |0-07 |3.00 |022 |0.04 [0.01 | NA |NA NA |NA |NA
ICTF Pickup Truck | Chevy Ext. Cab LDT 2003 [0.05 [1.97 [0.16 |0.03 |0.01 |[NA [NA NA |NA |NA
ICTF SUV Chevy Trailblazer | LDT 2003 10.05 [1.97 [0.16 [0.03 |]0.01 |[NA |NA NA |NA |[NA
ICTF Pickup Truck | Chevy Ext. Cab LDT 2004 [0.04 | 1.51 [0.12 |0.03 |0.01 | NA [NA NA |NA |NA
ICTF Van Chevy Van LHDT 1 [2004 |0.03 [0.35 [0.12 |0.03 [0.00]23.10 | 141.99 | 1.56 | 0.00 | 0.05
Dolores | Service Truck | Chevy C4500 MHD 2003 ] 0.88 [11.41]2.19 [0.02 |0.00 |23.10 | 141.99 | 1.56 | 0.00 | 0.05
Dolores | Mgr Truck Chevy Trailblazer | LDT 2004 10.05 [1.97 [0.16 [0.03 |[0.01 [ NA [NA NA |NA | NA
Dolores | Mgr Truck Chevy Blazer LDT 2004 [0.05 [1.97 [0.16 {0.03 [0.01 |[NA |NA NA |NA |NA
Dolores | Pickup Truck | Ford F-150 LDT 2005 10.02 [0.89 [0.07 [0.02 |]0.01 |[NA |NA NA |NA |[NA
Notes:

a. Traveling exhaust emissions calculated using the EMFAC2007 model with the BURDEN output option at a vehicle speed of 15 mph.
b. Idling exhaust emissions factors for LHDT1 and MHD vehicles calculated using the EMFAC2007 model with the EMFAC output option. Idling exhaust emissions
from light duty trucks (LDT) are negligible.

Table 38

GHG Emission Factors for Yard Trucks — ICTF and Dolores Rail Yards

2005 Baseline Year

Carbon Oxidization

Emission Factors (kg/gal)”

Operating Mode Factor (%)* CO, N,O° CH4*
Traveling/Idling" 99.0 8.87 1.23x 107 1.60 x 10
Notes:

a. Emission factors and carbon oxidization factor from CARB’s Draft Emission Factors for Mandatory Reporting Program document (August 10, 2007).
b. Emission factors are based on fuel consumption, therefore, the same factors are used for both the traveling and idling modes.
c. Based on a gasoline HHV of 122,697 Btu/gallon (from the Transportation Energy Data Book: Edition 26, U.S. Department of Energy, 2007).
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Criteria Pollutant and GHG Emissions from Yard Trucks — ICTF and Dolores Rail Yards
2005 Baseline Year

Table 39

Emissions Emissions
Equipment Vehicle | Model (tpy) (metric tons/yr)

Yard Type Make/Model Class Year | ROG CO NOx PMj, SOx CO, N.O CH4
ICTF SUV Jeep Cherokee LDT 2000 | 0.01 0.24 0.02 0.00 0.00 60.36 0.00 0.00
ICTF Pickup Truck Chevy Ext. Cab LDT 2003 | 0.00 0.16 0.01 0.00 0.00 60.12 0.00 0.00
ICTF SUV Chevy Trailblazer LDT 2003 | 0.00 0.16 0.01 0.00 0.00 60.12 0.00 0.00
ICTF Pickup Truck Chevy Ext. Cab LDT 2004 | 0.00 0.12 0.01 0.00 0.00 60.01 0.00 0.00
ICTF Van Chevy Van LHDT 1 | 2004 | 0.00 0.04 0.01 0.00 0.00 | 103.27 0.00 0.00
Dolores Service Truck Chevy C4500 MHD 2003 | 0.01 0.17 0.03 0.00 0.00 18.84 0.00 0.00
Dolores Mgr Truck Chevy Trailblazer LDT 2004 | 0.00 0.10 0.01 0.00 0.00 36.99 0.00 0.00
Dolores Mgr Truck Chevy Blazer LDT 2004 | 0.00 0.08 0.01 0.00 0.00 30.09 0.00 0.00
Dolores Pickup Truck Ford F-150 LDT 2005 | 0.00 0.02 0.00 0.00 0.00 19.48 0.00 0.00
Total 0.02 1.09 0.11 0.00 0.00 | 448.71 0.00 0.00
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CARB’s speciation database was used to determine the fraction of each TAC in the total

VOC emissions from each yard truck.”’ All TACs listed in the most recent version of the

Emission Inventory Criteria and Guidelines Report for the Air Toxics “Hot Spots”

Program were included. The TAC speciation profiles and emission rates for the yard

trucks are shown in Table 40. A copy of the relevant sections of SPECIATE database

and detailed calculations are included in Appendix H-1.

Table 40

TAC Emissions from Gasoline-Fueled Yard Trucks — ICTF and Dolores Rail Yards
2005 Baseline Year

Organic Emissions
Fraction of (tons/yr)
vVoC
CAS Chemical Name® (by weight)” ICTF Dolores Total
95636 1,2,4-trimethylbenzene 0.0120 249x 10" | 2.33x 10" | 482x 10"
106990 1,3-butadiene 0.0068 141x 10" | 1.32x10" | 2.72x 10
540841 2,2 4-trimethylpentane 0.0288 596x 10" | 558x10* | 1.15x 107
75070 acetaldehyde 0.0035 720x10° | 6.74x10° | 1.39x 10
107028 acrolein (2-propenal) 0.0017 342x10° | 3.20x10° | 6.62x 107
71432 benzene 0.0309 6.38x 10" | 5.97x 10" | 1.24x 107
4170303 crotonaldehyde 0.0004 7.46x10° | 6.98x10° | 1.44x 107
110827 cyclohexane 0.0077 1.59x 10" | 1.48x 10" | 3.07x 10
100414 ethylbenzene 0.0131 2.71x 10" | 2.53x 10" | 524x 10"
74851 ethylene 0.0794 1.64x10° | 1.54x10° | 3.18x 107
50000 formaldehyde 0.0197 408x 10" | 3.81x10" | 7.89x 10™
78795 isoprene 0.0018 3.66x10° | 3.42x10° | 7.08x 107
98828 isopropylbenzene 0.0001 249x10° | 2.33x10° | 4.81x10°
(cumene)
67561 methyl alcohol 0.0015 3.15x 107 | 295x10° | 6.11x 107
78933 | methyl ethyl ketone (mek) 0.0002 471x10° | 441x10° | 9.12x 10°
108383 m-xylene 0.0445 920x 10" | 8.61x10* | 1.78x 107
91203 naphthalene 0.0006 1.22x10° | 1.14x10° | 2.36x 107
110543 n-hexane 0.0200 413x10" | 3.86x 10" | 7.99x 10
95476 o-xylene 0.0155 320x 10" | 299x 10" | 6.19x 10™
115071 propylene 0.0382 7.90x 10" | 7.40x 10" | 1.53x 107
100425 styrene 0.0015 3.17x10° | 297x10° | 6.14x 107
108883 toluene 0.0718 149x 107 | 1.39x10° | 2.88x 10~
Total 8.26 x10° | 7.73x 10 | 1.60x 10
Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “Cat
stabilized exhaust 2005 SSD etoh 2% O (MTBE phaseout)” profile.
b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.8012.

3! Speciation profile number 2105 was used to calculate TAC emissions from this source.
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8. Diesel-Fueled IC Engines

A stationary Diesel-fueled emergency generator is located at the ICTF Yard office
building to provide emergency power when electrical service from the local power
provider is disrupted. The generator is a 269 horsepower, Diesel-fueled unit
manufactured by Caterpillar. In addition to the generator, the ICTF mechanical
department operates a portable 49 hp Diesel-fueled air compressor, manufactured by

Ingersoll-Rand, at various locations within the Yard.

Emissions from the emergency generator and the air compressor are based on the rated
capacity of the unit and the annual hours of operation. The equipment specifications and

activity data for the emergency generator and air compressor are shown in Table 41.

Table 41
Equipment Specifications for Diesel-Fueled IC Engines — ICTF Rail Yard
2005 Baseline Year

Hours of
Rating Operation Fuel Use
Equipment Type Make (hp) (hr/yr)™° (gal/yr)°
Emergency Generator Caterpillar 3208 269 20 272
Air Compressor Ingersoll-Rand 49 1,000 2,477

Notes:

a. Hours of operation for the emergency generator based on CARB's ATCM for Stationary Compression
Ignition Engines. The ATCM limits non-emergency operation to 20 hours per year. UP personnel
estimate that this engine is operated no more than 30 minutes/month. The 20 hours/yr estimate was
used to be conservative.

b. Hours of operation for the air compressor are an engineering estimate.

c. Annual fuel use based on a bsfc of 7,000 Btu/hp-hr, a Diesel fuel HHV of 19,500 1b/Btu, and a Diesel
fuel density of 7.1 1b/gal.

Criteria pollutant and DPM emission factors for the stationary emergency generator and
portable air compressor are from AP-42, Table 3.3.-1 (10/96).> Emission factors from
CARB’s Draft Emission Factors for Mandatory Reporting Program document (August
10, 2007) were used to calculate GHG emissions from both units. A fuel-specific carbon
oxidization factor, from the CARB emission factor document, was also used to calculate

CO; emissions. The criteria pollutant, DPM, and GHG emission factors, as well as the

32 Available at http://www.epa.gov/ttn/chief/ap42/.
_57-




carbon oxidization factor, used to calculate emissions from the Diesel-fueled IC engines
are shown in Table 41. A copy of the relevant sections of AP-42 is contained in
Appendix I-1. A copy of CARB’s Draft Emission Factors for Mandatory Reporting

Program document is contained in Appendix C.

To calculate the emissions from Diesel-fueled IC engine operations, the activity data
shown in Table 41 was combined with the emission factors shown in Table 42. The
criteria pollutant, DPM, and GHG emission estimates for the IC engines operating at the
ICTF during the 2005 baseline year are shown in Table 43. Detailed emission

calculations are shown in Appendix I-2.
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Table 42

Criteria Pollutant, DPM, and GHG Emission Factors for the Diesel-Fueled IC Engines — ICTF Rail Yard
2005 Baseline Year

Carbon Oxidization

Emission Factors (g/hp-hr)*

Emission Factors (kg/ gal)b

Unit Factor (%) ROG CO NOx PM;y | DPM | SOx CO, N,O° CH,
Emergency Generator 99.0 1.14 3.03 14.06 1.00 1.00 0.93 10.15 1.39x 10” 4.16x 107
Air Compressor 99.0 1.14 3.03 14.06 1.00 1.00 0.93 10.15 | 1.39x10” 4.16x10”

Notes:

a. Criteria pollutant and DPM emission factors from AP-42, Table 3.3-1, 10/96.

b. GHG emission factors from CARB’s Draft Emission Factors for Mandatory Reporting Program document (August 10, 2007).

c. Based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for Mandatory Reporting Programs, August 10, 2007) and 42 gallons per barrel

Table 43

Criteria Pollutant, DPM, and GHG Emissions from the Diesel-Fueled IC Engines — ICTF Rail Yard
2005 Baseline Year

Emissions (tons/yr) Emissions (metric tons/yr)
Unit ROG CO NOx PM;y DPM SOx CO, N,O° CH,®
Emergency Generator 0.01 0.02 0.08 0.01 0.01 0.01 2.73 0.00 0.00
Air Compressor 0.06 0.16 0.76 0.05 0.05 0.05 24.89 0.00 0.00
Total 0.07 0.18 0.84 0.06 0.06 0.06 27.63 0.00 0.00

-59-




9. Storage Tanks

There are many storage tanks at both the ICTF and Dolores Yards that are used to store
liquid petroleum and other products such as Diesel fuel, gasoline, lubricating oils, and
recovered oil. Emissions from the storage tanks are based on the size of the tank,
material stored, and annual throughput. VOC emissions from the storage tanks were
calculated using EPA’s TANKS program.” The emissions from small oil tanks,**
stormwater tanks, and the sludge tank were assumed to be negligible. Also, the TANKS
program does not calculate emissions from oil storage tanks. Therefore, the emissions
from oil storage tanks were estimated by modeling the liquid contents as Diesel fuel,
resulting in conservative estimates. Equipment specifications, activity data, and the
annual emissions from the storage tanks are shown in Table 44. The TANKS program

output and detailed emission calculations are shown in Appendices J-1 and J-2.

3 Available at http://www.epa.gov/ttn/chief/ap42/ch07/index.html.

** The TANKS program requires a minimum shell length of 5 feet for horizontal tanks and a minimum shell
height of 5 feet for vertical tanks to calculate emissions. Emissions from tanks with a shell length/height of
5 feet are considered to be negligible.
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Table 44
Storage Tank Specifications and Activity Data — ICTF and Dolores Rail Yards

2005 Baseline Year

Tank Capacity | Tank Dimensions | Annual Throughput | VOC Emissions
Yard Tank No. Tank Location Material Stored (gallons) (ft) (gal/yr) (tpy)
ICTF TNKD-9901 Crane Maintenance Offroad Diesel 20,000 34.5x 10 120,000° 0.004
ICTF TBA-1 Crane Maintenance CARB Diesel 1,000 7x4 52,000b 0.001
ICTF TBA-2 Crane Maintenance Gasoline 2,000 11.83x6.92x4.75 86,808" 0.71
ICTF TBA-3 Tractor Maintenance | SAE 15W-40 Motor Oil 500 6x4 2,000° 0.0002
ICTF TBA-4 Crane Maintenance Used Oil 300 4x4 1,800° neg.
ICTF TBA-5 Crane Maintenance Motor Oil 243 25x3x43 972° neg.
ICTF TBA-6 Crane Maintenance Hydraulic Oil 300 6x25x3 1,200 neg.
ICTF TBA-7 Tractor Maintenance | Auto. Transmission Fluid 243 25x3x43 972° neg.
ICTF TBA-8 Tractor Maintenance | SAE 20W-50 Motor Oil 202 3x3x3 808" neg.
ICTF TBA-9 Tractor Maintenance Used Motor Oil 300 4x2 1,200 neg.
ICTF TBA-10 Tractor Maintenance Used Motor Oil 300 4x2 1,200 neg.
ICTF TBA-11 Tractor Maintenance Hydraulic Oil 240 3x2.7x4.3 960° neg.
Dolores TNKD-0069 Tank Farm Diesel 160,000 24 x 34 10,500,000" 0.10
Dolores TNKD-0068 Tank Farm Diesel 160,000 24 x 34 10,500,000" 0.10
Dolores TNKO-0002 Tank Farm Recovered Oil 10,000 16 x 10 40,000° 0.002
Dolores TNKO-0003 Tank Farm Drain Oil 12,000 20.5x 10 48,000° 0.002
Dolores TNKO-0004 Tank Farm Journal Box Oil 8,000 21.3x8 32,000 0.001
Dolores TNKO-0001 Tank Farm Lube Oil 12,000 20.5x 10 48,000 0.004
Dolores TNKO-0184 Service Track Recovered Oil 6,000 205x7 24,000° 0.002
Dolores TNKS-0005 Tank Farm Stormwater 25,000 30x12x 12 980,100° neg.
Dolores TNKS-0006 Tank Farm Stormwater 25,000 30x12x 12 980,100° neg.
Dolores TNKS-0007 Tank Farm Stormwater 25,000 30x12x 12 980,100° neg.
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Table 44

Storage Tank Specifications and Activity Data — ICTF and Dolores Rail Yards
2005 Baseline Year

Tank Capacity | Tank Dimensions | Annual Throughput | VOC Emissions
Yard Tank No. Tank Location Material Stored (gallons) (ft) (gal/yr) (tpy)
Dolores TNKS-0008 Tank Farm Stormwater 25,000 30x12x 12 980,100* neg.
Dolores TNKS-0010 Tank Farm Soap 8,000 8 x8 22,785% NA
Dolores NA WWTP Sludge 1,000 6.5x5x5 NA neg.
Total VOC 0.93
Notes:

a. Annual throughput provided by UPRR.
Annual throughput based on the assumptions contained in Trinity Reports.

b.
c. Emission calculations performed using the USEPA TANKS 4.0.9d program.
d

Emissions from small (the TANKS program requires a minimum shell length of 5 feet for horizontal tanks and a minimum shell height of 5 feet for vertical tanks) oil tanks,
stormwater tanks, and the sludge tank were assumed to be negligible.
e. The VOC emissions for oil tanks were estimated by modeling the liquid contents as Diesel fuel, resulting in conservative estimates.
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CARB’s speciation database was used to determine the fraction of each TAC in the total
VOC emissions from the storage tanks. CARB’s speciation database does not include
information on TAC fractions from Diesel fuel or lubricating oil storage tanks.
Therefore, TAC emissions were calculated for the gasoline storage tank (Tank TBA-2) at
ICTF only. All TACs listed in the most recent version of the Emission Inventory Criteria
and Guidelines Report for the Air Toxics “Hot Spots” Program were included. The TAC
speciation profile®” and emission rates for Tank TBA-2 are shown in Table 45. The

relevant sections of CARB’s speciation database are included in Appendix J-1

Table 45
TAC Emissions from Gasoline Storage Tank — ICTF Rail Yard
2005 Baseline Year

Organic Fraction of Emissions
CAS Chemical Name VOC (by weight) (tons/yr)
540841 2,2 4-trimethylpentane 0.0130 9.27x 10~
71432 benzene 0.0036 2.58x 107
110827 cyclohexane 0.0103 7.36x 107
100414 ethylbenzene 0.0012 8.45x 10
78784 isopentane 0.3747 2.67x10™"
98828 isopropylbenzene (cumene) 0.0001 7.88 x 107
108383 m-Xylene 0.0034 2.46x10”
110543 n-Hexane 0.0155 1.10x 10”
95476 o-Xylene 0.0013 9.17x 10™
106423 p-Xylene 0.0011 7.66 x 10
108883 toluene 0.0171 1.22 x 10~
Total 3.15x 10~

Notes:

a. The organic fraction information is from CARB’s speciation database. Data are from the "Headspace
vapors 1996 SSD etoh 2.0% (MTBE phaseout)" option.

b. Emissions were calculated only for chemicals that were in both CARB’s speciation database and the
AB 2588 list.

c. The organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of
0.9963.

10. Refueling Operations

Refueling operations occur at the crane maintenance area of ICTF and at the locomotive
shop at the Dolores Yard. Refueling emissions are based on the type of fuel, annual fuel

throughput, and VOC emission factors from Supplemental Instructions for Liquid

3> Speciation profile number 661 was used to calculate TAC emissions from this source.

-63-




Organic Storage Tanks document of the South Coast Air Quality Management District’s
(SCAQMD) General Instruction Book for the AQMD 2006-2007 Annual Emissions
Reporting Prog ram.*® The activity data, emission factors, and the VOC emissions from
refueling operations during the 2005 baseline year are shown in Table 46. A copy of the
relevant section of the SCAQMD document is contained in Appendix K-1. Detailed

emission calculations are shown in Appendix K-2.

CARB’s speciation database was used to determine the fraction of each TAC in the total
VOC emissions from the refueling operations. CARB’s speciation database does not
include information on TAC fractions from Diesel fuel. Therefore, TAC emissions were
calculated for the gasoline refueling operations at ICTF only.>” All TACs listed in the
most recent version of the Emission Inventory Criteria and Guidelines Report for the Air
Toxics “Hot Spots” Program were included. The TAC speciation profile and emission
rates for the gasoline refueling operations are shown in Table 47. A copy of the relevant

sections of SPECIATE database are included in Appendix K-3.

3% Available at http://www.ecotek.com/agmd/download.htm.
37 Speciation profile number 661 was used to calculate TAC emissions from this source.
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Table 46

VOC Emissions from Refueling Operations — ICTF and Dolores Rail Yards
2005 Baseline Year

Throughput VOC Emission Factor 2005 VOC Emissions

Yard Tank No. Tank Location Material Stored (gal/yr)* (I1b/1000 gal)b (tons/yr)
ICTF TNKD-9901 Crane Maintenance Offroad Diesel 120,000 0.028 0.002
ICTF TBA-1 Crane Maintenance CARB Diesel 52,000 0.028 0.001
ICTF TBA-2 Crane Maintenance Gasoline 86,808 1.8 0.078
Dolores TNKD-0069 Tank Farm Diesel 10,500,000 0.028 0.147
Dolores TNKD-0068 Tank Farm Diesel 10,500,000 0.028 0.147
Total 0.375
Notes:

a. See Table 44.

b. Emission factors from the Supplemental Instructions for Liquid Organic Storage Tanks document of the SCAQMD’s General Instruction Book for the AQMD 2006-2007
Annual Emissions Reporting Program.
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Table 47
TAC Emissions from Gasoline Refueling Operations — ICTF Rail Yard
2005 Baseline Year

Organic Fraction of Emissions
CAS Chemical Name VOC (by weight) (tons/yr)

540841 2,2 4-trimethylpentane 0.0130 1.02x 107
71432 benzene 0.0036 2.82x 10
110827 cyclohexane 0.0103 8.06 x 10™
100414 ethylbenzene 0.0012 9.25x 10
78784 isopentane 0.3747 2.93x 10~
98828 Isopropylbenzene (cumene) 0.0001 8.63x10°
108383 m-Xylene 0.0034 2.69x 10
110543 n-Hexane 0.0155 1.21x 10
95476 o-Xylene 0.0013 1.00x 10™
106423 p-Xylene 0.0011 8.39x 107
108883 toluene 0.0171 1.33x 107
Total 3.45x 10°

Notes:

a. The organic fraction information is from CARB’s speciation database. Data are from the "Headspace
vapors 1996 SSD etoh 2.0% (MTBE phaseout)" option.

b. Emissions were calculated only for chemicals that were in both CARB’s speciation database and the
AB 2588 list.

c. The organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.9963.

11. Sand Tower

Locomotives use sand for traction and braking. The sand tower system located at the
Dolores Yard consists of a storage system and a transfer system to dispense sand into
locomotives. The storage system includes a pneumatic delivery system and a storage
silo. The transfer system includes a pneumatic transfer system, an elevated receiving
silo, and a moving hopper and gantry system. The system is equipped with a baghouse

for emissions control.

Emissions from the sand tower are based on the annual sand throughput and PM
emission factors from AP-42.*® The pneumatic transfer system is similar to those used to

unload cement at concrete batch plants. The gravity feed system is similar to the sand

¥ Available at http://www.epa.gov/ttn/chief/ap42/.
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and aggregate transfer operations at concrete batch plants. Therefore, emissions will be
calculated using the AP-42 emission factors for concrete batch plants. As previously
discussed, the system is equipped with a baghouse; therefore, emission factors for a
controlled system were used. The activity data, PM, emission factors, and annual
emission estimates for the sand tower are shown Table 48. The relevant sections of

AP-42 are in Appendix L-1. Detailed emission calculations are shown in Appendix L-2.

Table 48
PM o Emission Factors and Emission Rates for Sand Tower
Operations — Dolores Rail Yard
2005 Baseline Year

Emission Factors Emissions
Sand (Ib/ton) (tons/yr)
Throughput | Pneumatic | Gravity | Pneumatic Gravity
Pollutant | (tons/yr)" | Transfer" | Transfer® Transfer Transfer Total
PMj 3,120 0.00034 0.00099 0.001 0.002 0.002
Notes:

a. Annual throughput data provided by UPRR.

b. Emission factor from AP-42, Table 11.12-5, 6/06. Factor for controlled pneumatic
cement unloading to elevated storage silo was used. The unit is equipped with a
fabric filter.

c. Emission factor from AP-42, Table 11.12-5, 6/06. Factor for sand transfer was used.

12. Wastewater Treatment Plant

The Dolores Yard also has a wastewater treatment plant (WWTP) for pretreatment of
wastewater generated by Yard operations prior to discharge to the public sewer.
Equipment at the WWTP includes basins, two oil/water separators, a dissolved air
flotation (DAF) unit, pumps, and storage tanks. Air emission sources at the WWTP are
the basins, the oil/water separators, and the DAF. In 2005, the wastewater flow rate at

the Dolores Yard was 980,100 gallons.*

Emissions from the WWTP are based on the annual wastewater flow rate and from the
Air Emission Inventory and Regulatory Analysis Report for Dolores Yard (Trinity

Consultants, December 2005). Emission rates, based on the 1999 wastewater flow rate,

%% Personal communication from Brock Nelson of UPRR on August 28, 2006.
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were calculated by Trinity Consultants using EPA’s WATERO program. The 2005

annual emissions were calculated by multiplying the emission rates, in grams per second,

by the ratio of the 2005 wastewater flow rate to the 1999 wastewater flow rate. The

emission rates, in grams per second, and the annual emissions, in tons per year, are

shown in Table 49. Detailed emission calculations are shown in Appendix M.

Table 49
TAC Emissions from the Wastewater Treatment Plant — Dolores Rail Yard
2005 Baseline Year

Emission Rate Emissions
Pollutant (grams/sec)b (tons/yr)°
benzene 5.10x 107 237x 107
bis (2-ethylhexyl) Phthalate 1.83x 107" 8.52x 10"
bromomethane 8.99 x 107’ 4.18x 107
chloroform 6.30 x 10 2.93x 107
ethylbenzene 3.04x 10° 1.41x 10"
methylene chloride 1.04 x 10” 4.84x 10"
toluene 3.50x 10° 1.63x 10"
xylene 6.20 x 10° 2.89x 10™
Total 2.52 x 10~ 1.17 x 107
Notes:

a. The 2005 wastewater flow rate (980,100 gallons) was provided by UPRR.

b. Emissions rates from the Air Emission Inventory and Regulatory Analysis Report for the Dolores Yard

(Trinity Consultants, December 2005) and are based on the 1999 wastewater flow rate of 732,000
gallons.

c. Annual emissions for the 2005 baseline year were calculated by multiplying the emission rate, in
grams per second, by the ratio of the 2005 wastewater flow rate to the 1999 wastewater flow rate.

13. Steam Cleaners

Portable steam cleaners are used for a variety of activities at the Dolores Yard.
Emissions from steam cleaners are based on the hours of operation, the fuel type and

rated capacity of the heater, and the fuel type and rated capacity of the pump. The

equipment specifications and activity data for the steam cleaners operated at the Dolores

Yard are shown in Table 50.
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Table 50

Equipment Specifications for Steam Cleaners — Dolores Rail Yard
2005 Baseline Year

Rating" Hours of | Fuel

Equipment Emission |  Fuel Operation | Use
Location Make Unit Type | (MMBtu/hr) | (hp) (hrs/yr)b (gal/yr)

Service Pump Electric NA NA 1,000 NA
Track | Hydroblaster | Heater | Propane 0.35 NA | 1,000 3,844°

Locomotive Pump Electric NA NA 1,000 NA
Shop Hydroblaster | Heater | Propane 0.35 NA 1,000 3,844°¢

Locomotive Pump Electric NA NA 1,000 NA
Shop Hydroblaster | Heater | Propane 0.35 NA 1,000 3,844°¢
Service Pump’ | Gasoline NA 11 1,000 628°
Track Hydroblaster | Heater | Propane 0.35 NA 1,000 3,844°

Notes:

a. Equipment rating provided by UPRR.
b. Hours of operation are an engineering estimate based on interviews with UPRR staff.
c. Based on a propane HHV of 3.824 MMBtu/barrel (from CARB Draft Emission Factors for Mandatory

Reporting Programs, August 10, 2007) and 42 gallons per barrel.

d. Based on a bsfc of 7,000 Btu/hp-hr (from AP-42) and a gasoline HHV of 122,697 Btu/gal (from

Transportation Energy Data Book, Edition 26, US DOE, 2007).

Criteria pollutant emission factors for the propane-fueled heaters and the gasoline-fueled
pump are from AP-42 Table 1.5-1 (10/96) and Table 3.3-1 (10/96), respectively.*’
Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting

Program document (August 10, 2007) were used to calculate GHG emissions from both

the heaters and the pumps. A fuel-specific carbon oxidization factor, from the CARB

emission factor document, was also used to calculate CO, emissions. The criteria

pollutant emission factors for steam cleaners are shown in Table 51. The GHG emission

factors and carbon oxidization factors are shown in Table 52. A copy of the relevant

sections of AP-42 is contained in Appendix N-1. A copy of CARB’s Draft Emission

Factors for Mandatory Reporting Program document is contained in Appendix C.

0 Available at http://www.epa.gov/ttn/chief/ap42/.
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Table 51
Criteria Pollutant Emission Factors for Steam Cleaners — Dolores Rail Yard
2005 Baseline Year

Emission Factors
Emission Unit ROG CO NOx PM;o SOx°
Heater (Ib/mgal)” 0.5 1.9 14.0 0.4 0.002
Pump (g/hp-hr)” 9.79 199.13 4.99 0.33 0.27
Notes:

a. Emission factors from AP-42, Table 1.5-1 (10/96).
b. Emission factors from AP-42, Table 3.3-1 (10/96).
c. Based on a propane sulfur content of 185 ppm and a density of 4.24 1b propane per gallon.

Table 52
GHG Emission Factors for Steam Cleaners — Dolores Rail Yard
2005 Baseline Year

Carbon Oxidization Factor Emission Factors (kg/gal)”
Emission Unit (%)* CO» N,O CH,4
Heater” 99.5 5.70 829x 10° | 3.73x 107
Pump*® 99.0 8.87 1.60 x 10™ 1.23x 107

Notes:

a. Emission factors and carbon oxidization factor from CARB’s Draft Emission Factors for Mandatory
Reporting Program document (August 10, 2007).

b. Emission factors for N,O and CH,4 based on a propane HHV of 3.824 MMBtu/barrel (from CARB
Draft Emission Factors for Mandatory Reporting Programs, August 10, 2007) and 42 gallons per
barrel.

c. Emission factors for N,O and CH, based on a gasoline HHV of 122,697 Btu/gallon (from
Transportation Energy Data Book, Edition 26, US DOE, 2007).

To calculate the emissions from steam cleaning operations, the activity data shown in
Table 50 was combined with the emission factors shown in Tables 51 and 52. The
criteria pollutant and GHG emission estimates for the steam cleaners operating at the
Dolores yard during the 2005 baseline year are shown in Table 53. Detailed emission

calculations are shown in Appendix N-2.
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Table 53

Criteria Pollutant and GHG Emissions from Steam Cleaners — Dolores Rail Yard
2005 Baseline Year

Emission Emission
(tpy) (metric tons/yr)
Emission Unit | ROG CO NOx | PMyy SOx CO, N,O CH4
Heaters 0.00 0.02 0.11 0.00 0.00 | 87.21 0.00 0.00
Pumps 0.12 2.41 0.06 0.00 0.00 5.57 0.00 0.00
Total 0.12 2.43 0.17 0.00 0.00 | 92.78 0.00 0.00

CARB’s speciation database was used to determine the fraction of each TAC in the total

VOC emissions from the steam cleaning operations.” The SPECIATE database does not

include a profile for propane-fueled boilers. Therefore, the speciation profile for natural

gas-fired boilers was used to determine the TAC emissions from the steam cleaner

heaters. All TACs listed in the most recent version of the Emission Inventory Criteria

and Guidelines Report for the Air Toxics “Hot Spots” Program were included. The TAC

speciation profiles and emission rates for the steam cleaning operations are shown in

Table 54. A copy of the relevant sections of SPECIATE database are included in
Appendix N-3.

Table 54

TAC Emissions from Steam Cleaners — Dolores Rail Yard
2005 Baseline Year

Heaters® Pumps’
Organic Organic
Fraction of Fraction of
VOC Emissions VOC Emissions
CAS Chemical Name (by weight)® (tons/yr) (by weight)! | (tons/yr)

95636 1,2 4-trimethylbenzene - - 0.0140 1.67x 10
106990 1,3-butadiene - - 0.0091 1.08x 107
540841 2,2 4-trimethylpentane - - 0.0222 2.63x 107
75070 acetaldehyde - - 0.0106 1.26x 107
107028 acrolein (2-propenal) - - 0.0020 2.38x 10"
71432 benzene 0.0947 3.64x 10 0.0368 4.37x 107
4170303 crotonaldehyde - - 0.0014 1.72x 10*
110827 cyclohexane 0.0237 9.11x 107 0.0050 5.95x 10"
100414 ethylbenzene - - 0.0167 1.98x 107

I Speciation profile number 3 was used to calculate TAC emissions from the heaters and profile number
665 was used to calculate the TAC emissions from the pump.
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Table 54

TAC Emissions from Steam Cleaners — Dolores Rail Yard
2005 Baseline Year

Heaters® Pumps®
Organic Organic
Fraction of Fraction of
VOC Emissions VOC Emissions
CAS Chemical Name (by weight)* (tons/yr) (by weight)! | (tons/yr)
74851 ethylene - - 0.0996 1.18 x 107
50000 formaldehyde 0.1895 7.28x 10 0.0327 3.88x 107
78795 isoprene - - 0.0016 1.85x 10™
98828 isopropylbenzene - - 0.0006 | 6.58x 10
(cumene)
67561 methyl alcohol - - 0.0038 453x 10"
78933 methyl ethyl ketone . . 0.0007 | 7.88x 10°
(mek)

108383 m-xylene - - 0.0496 5.89x 107
91203 Naphthalene - - 0.0014 1.72x 10
110543 n-hexane - - 0.0146 1.73x 107
95476 o-xylene - - 0.0173 2.05x 107
115071 propylene - - 0.0546 6.48 x 107
100425 styrene - - 0.0014 1.72x 10
108883 toluene 0.0474 1.82x 10 0.0756 8.98x 107
Total 1.37 x 107 5.60 x 10
Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “External
combustion boiler — natural gas” profile. SPECIATE does not include a profile for propane-fueled

boilers.

b. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “Non-cat

stabilized exhaust 1996 SSD 2.0% etoh (MTBE phaseout)” profile.
¢. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.4222.
d. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.9198

Heater

There is a natural gas-fired heater located at the ICTF administrative building. The

heater is used to provide comfort heating for the building. Emissions from the heater are

based on the equipment’s rated capacity, fuel type, and hours of operation. The

equipment specifications and activity data are shown in Table 55.
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Table 55
Equipment Specifications and Activity Data for Heaters — ICTF Rail Yard
2005 Baseline Year

Fuel Rating Hours of Operation Fuel Use
Location Type | (MMBtu/hr) (hr/yr)* (MMBtu/yr) | (MMcf/yr)
Admin. Natural
Building Gas 0.76 2,190 1,664.40 1.66

Notes:
a. Hours of operation equal to 3 months per year.
b. Annual fuel use based on a natural gas HHV of 1,000 Btu/scf.

Criteria pollutant emission factors were obtained from AP-42, Table 1.4-1 (7/98).*
Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions. A
fuel-specific carbon oxidization factor, from the CARB emission factor document, was
also used to calculate CO, emissions. The criteria pollutant and GHG emission factors
and the carbon oxidization factor used to calculate emissions from the heater are shown
in Table 56. A copy of the relevant sections of AP-42 is contained in Appendix O-1. A
copy of CARB’s Draft Emission Factors for Mandatory Reporting Program document is

contained in Appendix C.

Table 56
Criteria Pollutant and GHG Emission Factors for Heaters — ICTF Rail Yard
2005 Baseline Year

Carbon Emission Factors Emission Factors
Oxidization (Ib/MMcf)* (kg/MMBtu)b
Factor (%) | VOC [ €O | NOx [ PMy, [ SOx | CO, N,O CH,
99.5 5.50 | 84.00 | 100.0 | 7.60 | 0.60 | 53.05 | 5.90x 10 | 1.00x 10™
Notes:

a. Criteria pollutant emission factors from AP-42, Table 1.4-1, 7/98.
b. GHG emission factors and the carbon oxidization factor from the Air Resources Board's Draft
Emission Factors for Mandatory Reporting Programs, August 10, 2007.

To calculate the emissions from heater operations, the activity data shown in Table 55
was combined with the emission factors shown in Table 56. The criteria pollutant and
GHG emission estimates for the heater at ICTF during the 2005 baseline year are shown

in Table 57. Detailed emission calculations are shown in Appendix O-2.

2 Available at http://www.epa.gov/ttn/chief/ap42/.
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Table 57
Criteria Pollutant and GHG Emissions from Heaters — ICTF Rail Yard
2005 Baseline Year

Emissions Emissions
(tons/yr) (metric tons/yr)
VOC CO NOx PM]() SOx COz Nzo CH4
0.00 0.07 0.08 0.01 0.00 87.85 0.01 0.00

CARB’s speciation profile for natural gas-fired boilers was used to determine the fraction
of each TAC in the total VOC emissions from the heater.* All TACs listed in the most
recent version of the Emission Inventory Criteria and Guidelines Report for the Air
Toxics “Hot Spots” Program were included. The TAC speciation profiles and emission
rates for the heater are shown in Table 58. A copy of the relevant sections of SPECIATE
database are included in Appendix O-3.

Table 58
TAC Emissions from Heaters — ICTF Rail Yard
2005 Baseline Year

Organic Fraction of Emissions
CAS Chemical Name" VOC (by weight)® (tons/yr)
71432 benzene 0.0947 434x 10"
110827 cyclohexane 0.0237 1.08 x 10
50000 formaldehyde 0.1895 8.67x 10
108883 toluene 0.0474 2.17x 10"
Total 1.63 x 10°

Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “External
combustion boiler — natural gas” profile.

b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.4222.

15. Propane-Fueled Welder

A propane-fueled welder is used for locomotive service and repair operations at the
Dolores Yard. Emissions from the welder are based on the fuel type, rated capacity, and
hours of operation for the unit. Equipment specification and activity data for the welder

are shown in Table 59.

* Speciation profile number 3 was used to calculate TAC emissions from this source.
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Table 59
Equipment Specifications and Activity Data for the Propane-Fueled
Welder — Dolores Rail Yard
2005 Baseline Year

Rating Hours of Operation Fuel Use”
Location | Fuel Type (hp) (hr/yr)* (MMBtu/yr) | (gal/yr)
Service Track Propane 18 1,000 126 1,383.89

Notes:

a.
b.

Hours of operation is an engineering estimate based on interviews with UPRR staff.

Annual fuel use based on a bsfc of 7,000 Btu/hp-hr (from AP-42), a propane HHV of 3,824
MMBtu/barrel (from CARB Draft Emission Factors for Mandatory Reporting Programs, August 10,
2007), and 42 gallons per barrel.

Criteria pollutant emission factors were obtained from AP-42, Table 3.2-3 (7/00).**

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting

Program document (August 10, 2007) were used to calculate GHG emissions. A

fuel-specific carbon oxidization factor, from the CARB emission factor document, was

also used to calculate CO;, emissions. The criteria pollutant and GHG emission factors,

as well as the carbon oxidization factor, used to calculate emissions from the welder are

shown in Table 60. A copy of the relevant sections of AP-42 is contained in Appendix

P-1. A copy of CARB’s Draft Emission Factors for Mandatory Reporting Program

document is contained in Appendix C.

Table 60
Criteria Pollutant and GHG Emission Factors for Propane-Fueled
Welder — Dolores Rail Yard
2005 Baseline Year

Carbon Emission Factors Emission Factors
Oxidization (Ib/MMBtu)” (kg/gal)®
Factor (%) VOC CO | NOx PM,, SOx CO, N,O° CH/*
99.5 296x 107| 3.51 | 2.27 | 9.50x 107 | 5.88x 10™ | 5.70 | 3.73 x 10° |8.29x 10°°

Notes:

a.
b.

C.

Criteria pollutant emission factors from AP-42, Table 3.2-3, 7/00.

GHG emission factors from the Air Resources Board's Draft Emission Factors for Mandatory Reporting
Programs, August 10, 2007.

Based on a propane HHV of 3.824 MMBtu/barrel (from CARB Draft Emission Factors for Mandatory
Reporting Programs, August 10, 2007) and 42 gallons per barrel.

* Available at http://www.epa.gov/ttn/chief/ap42/.
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To calculate the emissions from the welder, the activity data shown in Table 59 was
combined with the emission factors shown in Table 60. The criteria pollutant and GHG
emission estimates for the welder at Dolores during the 2005 baseline year are shown in

Table 61. Detailed emission calculations are shown in Appendix P-2.

Table 61
Criteria Pollutant and GHG Emissions from the Propane-Fueled
Welder — Dolores Rail Yard
2005 Baseline Year

Emissions Emissions

(tons/yr) (metric tons/yr)
VOC CO NOx Ph410 SOx CX)Z TQQC) CI{4
0.002 0.221 0.143 0.001 0.000 7.85 0.00 0.00

CARB’s speciation database was used to determine the fraction of each TAC in the total
VOC emissions from the propane-fueled welder. The SPECIATE database does not
include a profile for propane-fueled internal combustion engine. Therefore, the
speciation profile for natural gas-fired reciprocating engine was used to determine the
TAC emissions from the welder.* All TACs listed in the most recent version of the
Emission Inventory Criteria and Guidelines Report for the Air Toxics “Hot Spots”
Program were included. The TAC speciation profiles and emission rates for the heater
are shown in Table 62. A copy of the relevant section of the SPECIATE database are
included in Appendix P-3.

* Speciation profile number 719 was used to calculate emissions from this source.
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Table 62

TAC Emissions from Propane-Fueled Welder — Dolores Rail Yard
2005 Baseline Year

Organic Fraction of Emissions

CAS Chemical Name" VOC (by weight)® (tons/yr)
95636 1,2 ,4-trimethylbenzene 0.00001 1.70 x 10
75070 acetaldehyde 0.00003 511x 10"
71432 benzene 0.00010 1.87x 107
110827 cyclohexane 0.00001 1.70 x 10
100414 ethylbenzene 0.00001 1.70 x 10™
74851 ethylene 0.00058 1.07x 10°
50000 formaldehyde 0.00074 1.38x 10°
108383 m-xylene 0.00001 1.70 x 10
110543 n-hexane 0.00002 3.41x10°
95476 o-xylene 0.00001 1.70 x 10™
115071 propylene 0.00154 2.88x10°
108883 toluene 0.00004 6.82x 10"
1330207 xylene 0.00002 3.41x10°
Total 5.80 x 10°

Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “I.C.E.
reciprocating — natural gas” profile.
b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.0914.

16.

Miscellaneous Gasoline-Fueled Equipment

A variety of portable, gasoline-fueled, small equipment is used at ICTF each day.

Emissions from the portable equipment are based on the fuel type, rated capacity, and

hours of operation of each unit. The equipment specification and activity data for

miscellaneous gasoline-fueled equipment is shown in Table 63.
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Table 63

Equipment Specifications and Activity Data for Miscellaneous Gasoline-Fueled
Equipment - ICTF Rail Yard
2005 Baseline Year

Rated Hours of
Equipment Number | Capacity | Operation | Fuel Use
Location Equipment Type | of Units (hp) (hr/yr)° (gal/yr)°
WEBCO Area Welder 1 8 1,000 456.41
Mechanical Dept. Welder 1 13 1,000 741.66
Mechanical Dept. Welder 1 12.5 1,000 713.14
Mechanical Dept. Welder 1 18 1,000 1,026.92
Crane Maint. Welder 1 20 1,000 1,141.02
Crane Maint. Pressure Washer 1 18 1,000 1,026.92
WEBCO Area Air Compressor 1 5.5 1,000 313.78
Mechanical Dept. | Air Compressor 1 30 1,000 1,711.53
Crane Maint. Generator” 1 <50 1,000 2,852.56

Notes:

a. The exact rating of this unit could not be determined.
b. Hours of operation are an engineering estimate based on interviews with UPRR staff.
c. Fuel use based on a bsfc of 7,000 Btu/hp-hr (from AP-42) and a gasoline HHV of 122,697 Btu/gal

(from Transportation Energy Data Book, Edition 26, US DOE, 2007).

Criteria pollutant emission factors were obtained from AP-42, Table 3.3-1 (10.96).4

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions. A
fuel-specific carbon oxidization factor, from the CARB emission factor document, was
also used to calculate CO, emissions. The criteria pollutant and GHG emission factors
for the miscellaneous gasoline-fueled equipment are shown in Table 64. A copy of the
relevant sections of AP-42 is contained in Appendix Q-1. A copy of CARB’s Draft
Emission Factors for Mandatory Reporting Program document is contained in

Appendix C.

4 Available at http://www.epa.gov/ttn/chief/ap42/.
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Table 64
Criteria Pollutant and GHG Emission Factors for Miscellaneous
Gasoline-Fueled Equipment — ICTF Rail Yard
2005 Baseline Year

Carbon Emission Factors Emission Factors
Oxidization (g/bhp-hr)* (kg/gal)’
Factor (%) | VOC CcO NOx | PMjo | SOx | CO, N,O°¢ CH,’
99.0 979 [199.13 | 499 | 033 [027| 887 | 1.60x 10* | 1.23x 107
Notes:

a. Criteria pollutant emission factors from AP-42, Table 3.3-1, 10/96.

b. GHG emission factors from the Air Resources Board's Draft Emission Factors for Mandatory
Reporting Programs, August 10, 2007.

c. Based on a gasoline HHV of 122,697 Btu/gal (from Transportation Energy Data Book, Edition 26, US
DOE, 2007).

To calculate the emissions from miscellaneous gasoline-fueled equipment operations, the
activity data shown in Table 63 was combined with the emission factors shown in Table
64. The criteria pollutant and GHG emission estimates for the miscellaneous equipment
at ICTF during the 2005 baseline year are shown in Table 65. Equipment specific

emission estimates are shown in Appendix Q-2.

Table 65
Criteria Pollutant and GHG Emissions from the Miscellaneous Gasoline-Fueled
Equipment - ICTF Rail Yard
2005 Baseline Year

Emissions Emissions
(tons/yr) (metric tons/yr)
VOC CO NOx PMj, SOx CO, N,O CHg4
1.89 38.41 0.96 0.06 0.05 87.67 0.00 0.00

CARB’s speciation database was used to determine the fraction of each TAC in the total
VOC emissions from each piece of equipment.*’ All TACs listed in the most recent
version of the Emission Inventory Criteria and Guidelines Report for the Air Toxics “Hot
Spots” Program were included. The TAC speciation profiles and emission rates for the

miscellaneous equipment are shown in Table 66. A copy of the relevant section of the

7 Speciation profile number 665 was used to calculate TAC emissions from this source.
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SPECIATE database are included in Appendix Q-3. Equipment specific calculations are
shown in Appendix Q-2.

Table 66
TAC Emissions from Miscellaneous Gasoline-Fueled
Equipment - ICTF Rail Yard
2005 Baseline Year

Organic Fraction

of VOC Emissions
CAS Chemical Name" (by weight)® (tons/yr)
95636 1,2,4-trimethylbenzene 0.0140 2.65x 107
106990 1,3-butadiene 0.0091 1.71 x 10~
540841 2,2 4-trimethylpentane 0.0222 4.19x 10~
75070 acetaldehyde 0.0106 2.00 x 10~
107028 acrolein (2-propenal) 0.0020 3.78 x 10™
71432 benzene 0.0368 6.95x 10~
4170303 crotonaldehyde 0.0014 2.73x 107
110827 cyclohexane 0.0050 9.47 x 10”
100414 ethylbenzene 0.0167 3.16x 107
74851 ethylene 0.0996 1.88 x 10
50000 formaldehyde 0.0327 6.17 x 10~
78795 isoprene 0.0016 2.94x 107
98828 isopropylbenzene (cumene) 0.0006 1.05x 10
67561 methyl alcohol 0.0038 7.21x 107
78933 methyl ethyl ketone (mek) 0.0007 1.25x 107
108383 m-xylene 0.0496 9.37 x 10~
91203 naphthalene 0.0014 2.73x 107
110543 n-hexane 0.0146 2.76 x 10~
95476 o-xylene 0.0173 3.26 x 10~
115071 propylene 0.0546 1.03 x 10™
100425 styrene 0.0014 2.73x 10~
108883 toluene 0.0756 1.43x 10"
Total 8.90 x 10~

Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “Non-cat
stabilized exhaust 1996 SSD 2.0% etoh (MTBE phaseout)” profile.

b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.9198.

17. Worker Vehicles

Emissions were calculated from employee vehicles that arrive at and depart from the

ICTF and Dolores Yards each day. The number of vehicle trips was based on employee
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force counts for each yard and assumes no ridesharing.*® The miles per trip were

estimated from aerial photos of the Yards and include on-site travel only. Activity data

for worker vehicles is summarized in Table 67.

Table 67

2005 Baseline Year

Activity Data for Worker Vehicles — ICTF and Dolores Rail Yards

No. of Trips VMT Fuel Use
Yard (trips/yr)" (mi/trip)” (mi/yr) (gallyr)®
ICTF 152,935 2.5 382,337.5 19,966
Dolores 32,850 0.5 16,425.0 858
Total 185,785 398,762.5 20,824
Notes:

a. Based on employee force count reports. Assumes no ridesharing and 365 work days per year.

b.  VMT for onsite travel estimated from aerial photos of each yard.

c. Fuel use calculated from VMT and from fuel economy based on the EMFAC 2007 model with the
BURDEN output option.

Fleet average criteria pollutant emission factor for traveling exhaust emissions were
calculated using the EMFAC2007 model with the BURDEN output option. Since the
model year distribution is not known, the EMFAC2007 default distribution for
gasoline-fueled passenger cars and light duty trucks operating in Los Angeles County

was used. Idling emissions were assumed to be negligible.

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from
worker vehicles. A fuel-specific carbon oxidization factor, from the CARB emission
factor document, was also used to calculate CO, emissions. The criteria pollutant and
GHG emission factors, as well as the carbon oxidization factor, used to calculate
emissions from worker vehicles are shown in Table 68. Detailed emission factor
derivation calculations and the EMFAC2007 output are contained in Appendix R-1. A
copy of CARB’s Draft Emission Factors for Mandatory Reporting Program document is

contained in Appendix C.

* Personal communication from Jon Germer of UPRR on August 24, 2007.
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Table 68
Criteria Pollutant and GHG Emission Factors for Worker
Vehicles — ICTF and Dolores Rail Yards
2005 Baseline Year

Carbon Emission Factors Emission Factors
Oxidization (g/mi)* (kg/ gal)b
Factor (%) | ROG CO NOx | PM;y | SOx | CO, N,O° CH,*
99.0 036 | 0.63 | 059 | 0.04 | 0.00 | 887 | 1.23x10° | 1.60x 10™

Notes:

a. Criteria pollutant emission factors (g/mi) from EMFAC 2007 using the BURDEN output option. The
EMFAC default model year distribution for L.A. County was used.

b. GHG emission factors from CARB’s Draft Emission Factors for Mandatory Reporting Program
document (August 10, 2007).

c. Based on a gasoline HHV of 122,697 Btu/gallon (from the Transportation Energy Data Book: Edition
26, U.S. Department of Energy, 2007).

To calculate the emissions from worker vehicles, the activity data shown in Table 67
were combined with the emission factors shown in Table 68. The criteria pollutant and
GHG emission estimates for the worker vehicles at the ICTF and Dolores yards during

the 2005 baseline year are shown in Table 69.

Table 69
Criteria Pollutant and GHG Emissions from Worker
Vehicles — ICTF and Dolores Rail Yard
2005 Baseline Year

Emissions (tons/yr) Emissions (metric tons/yr)
Yard ROG CO NOx PM1() SOx C02 I\IzoC CH4C
ICTF 0.15 0.27 0.25 0.02 0.00 175.33 0.00 0.00
Dolores 0.01 0.01 0.01 0.00 0.00 7.53 0.00 0.00
Total 0.16 0.28 0.26 0.02 0.00 182.86 0.00 0.00

CARB’s speciation database was used to determine the fraction of each TAC in the total
VOC emissions from each yard truck.*’ All TACs listed in the most recent version of the
Emission Inventory Criteria and Guidelines Report for the Air Toxics “Hot Spots”
Program were included. The TAC speciation profiles and emission rates for worker
vehicles are shown in Table 70. A copy of the relevant section of SPECIATE database

and detailed calculations are included in Appendix R-1.

* Speciation profile number 2105 was used to calculate TAC emissions from this source.
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Table 70

TAC Emissions from Gasoline-Fueled Worker
Vehicles — ICTF and Dolores Rail Yards
2005 Baseline Year

Organic Emissions
Fraction of (tons/yr)
CAS VOC
Chemical Name® (by weight)® ICTF Dolores Total
95636 1,2,4-trimethylbenzene 0.0120 1.81x10° | 7.79x10° | 1.89x 10~
106990 1,3-butadiene 0.0068 1.03x10° | 441x10° | 1.07x 107
540841 2,2 4-trimethylpentane 0.0288 434x10° | 1.87x10" | 4.53x 10~
75070 acetaldehyde 0.0035 525x 10" | 226x10° | 5.48x 10
107028 acrolein (2-propenal) 0.0017 249x 10" | 1.07x10° | 2.60x 10™
71432 benzene 0.0309 465x10° | 2.00x 10" | 485x 107
4170303 crotonaldehyde 0.0004 544x10”° | 2.34x10° | 5.67x 107
110827 cyclohexane 0.0077 1.16x 10° | 496x10° | 1.21x 107
100414 ethylbenzene 0.0131 1.97x10° | 8.48x10° | 2.06x 107
74851 ethylene 0.0794 120x 107 | 5.14x 10" | 1.25x 107
50000 formaldehyde 0.0197 297x10° | 1.28x 10" | 3.10x 107
78795 isoprene 0.0018 267x10" | 1.14x10° | 2.78 x 10™
98828 isopropylbenzene 0.0001 1.81x10° | 7.78x 107 | 1.89x 107
(cumene)

67561 methyl alcohol 0.0015 230x 10" | 9.88x10° | 2.40x 10™
78933 methyl ethyl ketone (mek) 0.0002 3.44x10° | 1.48x10° | 3.58x 107
108383 m-xylene 0.0445 6.70x 107 | 2.88x10* | 6.99x 107
91203 naphthalene 0.0006 8.87x10° | 3.81x10° | 9.25x 107
110543 n-hexane 0.0200 3.01x107° | 1.29x 10" | 3.14x 107
95476 o-xylene 0.0155 2.33x10° | 1.00x 10" | 2.43x 10~
115071 propylene 0.0382 576x10° | 2.47x10* | 6.01x 107
100425 styrene 0.0015 231x10" | 9.93x10° | 2.41x 10™
108883 toluene 0.0718 1.08x 107 | 4.65x 10" | 1.13x 107
Total 6.02 x 10° | 2.59 x 10° | 6.28 x 10™
Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “Cat
stabilized exhaust 2005 SSD etoh 2% O (MTBE phaseout)” profile.
b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.8012.

18.

Road Dust

Particulate matter emissions were calculated for paved roadways in both the ICTF and

Dolores rail yards. Particulate emissions occur when loose material on road surfaces is

resuspended as vehicles travel over a roadway. Emissions are based on the number of

vehicles driving on the road, the length of the road, and the amount of loose material on

the road surface.
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A PM;( emission factor was calculated using the following equation from AP-42, Section

13.2.1 (11/06)*° and the variables listed in Table 71.

Where,

E = PM, emission factor (g/VMT)
k = particle size multiplier
sL=road surface silt loading (g/m?)
W= average weight (tons) of the vehicles traveling on the road, and

C = emission factor for 1980’s vehicle fleet exhaust, brake wear, and tire wear
P = number of “wet” days with at least 0.254 mm of precipitation during the

averaging period

N = number of days in the averaging period

Table 71

Variable Used to Calculate PM3, Emission Factors for Roadway
Emissions — ICTF and Dolores Rail Yards

2005 Baseline Year

Variable Unit Value Reference
k g/VMT 7.3 AP-42, Table 13.2-1.1, 11/06
sL g/m2 0.015 AP-42, Table 13.2.1-3, 11/06
\Y tons 36.1 Trinity Report, Table 19-1
C g/VMT 0.2119 AP-42, Table 13.2.1-2, 11/06
P days 40 AP-42, Fig 13.2.1-2, 11/06
N days 365

Per UPRR staff, the paved roadways within the ICTF and Dolores rail yards are swept to

. 151 . . .
remove loose material.” A control efficiency, based on street sweeping twice per week,

was calculated using the methods outlined in the SCAQMD Staff Report for Rule 1186.

Table 72 summarizes the activity data, PM;, emission factor, control efficiency, and

annual PM,, emissions from paved roadways in the ICTF and Dolores rail yards.

%% Available at http://www.epa.gov/ttn/chief/ap42/.
3! Personal communication with Duffy Exon.
32 Available at http://www.agmd.gov/rules/support.html.
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Detailed emission factor derivation calculations, the relevant sections of AP-42, and the

relevant sections of the SCAQMD staff report are contained in Appendix S-1. Detailed

emission calculations are shown in Appendix S-2.

Table 72
PMjo Emissions from Roadways — ICTF and Dolores Rail Yards
2005 Baseline Year

Annual PM;¢ Emission Control PM;
VMT Factor Efficiency | Emissions

Yard Vehicle Type (mi/yr)* (g/VMT)® (%)° (tons/yr)
ICTF Drayage Trucks | 1,641,629.38 12.11 45% 12.06
ICTF Delivery Trucks 17.18 12.11 45% 0.00
ICTF Yard Truck 365,000.00 12.11 45% 2.68
ICTF Worker Vehicles | 382,337.50 12.11 45% 2.81
Dolores | Delivery Trucks 502.31 12.11 45% 0.00
Dolores Yard Truck 118,007.00 12.11 45% 0.87
Dolores | Worker Vehicles 16,425.00 12.11 45% 0.12
Total 2,523,918.37 18.54
Notes:

a. SeeParts IV.A.2,IV.A.6,IV.A. 7 and IV.A. 17 for discussions on the calculation of annual VMT.
b. Calculated based on method outlined in AP-42, Section 13.2.1 and data shown in Table 71.
c. Calculated based on method contained in the SCAQMD Staff Report for Rule 1186 (1/97). Assumes

street sweeping occurs twice per week.

B. 2010 Emissions Inventory

The Project Year 2010 inventory quantified onsite criteria pollutant, GHG, and TAC

emissions from emission sources at the ICTF and Dolores Yards. Table 73 summarizes

the emissions, by source group, for Project Year 2010. The methodology and

assumptions used to prepare the inventory for each source group are discussed in detail in

Sections 1 through 18 below.
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Table 73
Emissions by Source Category — ICTF and Dolores Rail Yards

Project Year 2010

Emissions (tons/yr) Emissions (metric tons/yr)
Source Group ROG CO NOx PM; DPM SOx CO, N,O CHy4
Locomotives 19.10 43.04 115.98 2.96 2.96 0.73 20,295.66 0.51 1.60
Drayage Trucks 21.21 65.02 132.21 5.34 5.17 0.11 10,915.29 0.02 0.05
Cargo Handling Equipment 3.14 40.78 75.87 2.45 2.45 0.96 9,535.20 0.00 0.03
Heavy Equipment 0.67 12.19 6.98 0.29 0.27 0.01 752.61 0.00 0.00
TRUs and Reefer Cars® 4.25 16.71 17.45 0.66 0.66 0.02 2,037.47 0.00 0.01
Delivery Trucks 0.01 0.04 0.07 0.00 0.00 0.00 4.97 0.00 0.00
Yard Trucks 0.00 0.63 0.06 0.00 NA 0.00 447.18 0.00 0.00
IC Engines 0.07 0.18 0.84 0.06 0.06 0.06 27.63 0.00 0.00
Tanks 0.77 NA NA NA NA NA NA NA NA
Refueling 0.35 NA NA NA NA NA NA NA NA
Sand Tower NA NA NA 0.00 NA NA NA NA NA
WWTP 0.00 NA NA NA NA NA NA NA NA
Steam Cleaners 0.12 2.43 0.17 0.01 NA 0.00 92.78 0.00 0.00
Heater 0.00 0.07 0.08 0.01 NA 0.00 87.85 0.01 0.00
Propane Welder 0.00 0.22 0.14 0.00 NA 0.00 7.85 0.00 0.00
Miscellaneous Equipment 1.89 38.41 0.96 0.06 NA 0.05 87.67 0.00 0.00
Worker Vehicles 0.08 0.16 0.15 0.02 NA 0.00 177.46 0.00 0.00
Road Dust NA NA NA 23.97 NA NA NA NA NA
Total 51.66 219.88 350.96 35.83 11.58 1.94 44,529.62 0.54 1.69
ICTF-related” 43.13 195.14 299.90 34.06 10.30 1.64 35,579.50 0.36 1.03
Notes:

a. In addition to the GHG emissions shown, CFC emissions from TRU refrigerant loss equal 0.255 metric tons per year.
b. The ICTF-related emissions include emissions that occur within ICTF plus a portion of the emissions from the Dolores Yard. The emissions from the Dolores Yard were

divided based on railcar counts provided by UPRR.
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In addition to the total emissions from the ICTF and Dolores yards, Table 73 also shows
emissions that are related to ICTF. The ICTF-related emissions include emissions that
occur within the ICTF, such as emissions from CHE, plus the portion of the emissions
from the Dolores Yard related to ICTF. The emissions were allocated based on the
railcar data provided by UPRR.™ The 2005 railcar activity was designated as either
manifest freight, ICTF intermodal, or other intermodal. In 2010, it was estimated that
50% of the railcars entering the Dolores Yard will include freight bound for ICTF.
Therefore, it was assumed that 50% of the emissions from Dolores will be related to

ICTF in Project Year 2010.

1. Locomotives

For 2010, the amount of through train traffic in the yard is assumed to be constant
relative to 2005. Future year emission calculations are intended for assessment of
changes in in-yard activity, and do not include port-related activity in the Alameda

Corridor mainline adjacent to Dolores.

Equipment and Activity

Road Power — In 2010, all train activity at ICTF/Dolores is expected to be intermodal
freight.* The manifest freight that was previously handled at Dolores will be shifted to
other yards in the L.A. Basin. To estimate the relative fraction of locomotive models and
emission technologies for Project Year 2010, the locomotive model distribution for 2005
intermodal trains was adjusted to reflect the effect of new locomotive acquisitions and
older locomotive retirements in the UPRR line-haul fleet. UPRR forecasts for
acquisitions and retirements through 2009 were extrapolated to 2010 and 2012 to
estimate the relative growth or shrinkage of the number of each locomotive model
(defined by model group, emission control tier, and ZTR/AESS equipment) at the I[CTF
and Dolores Yards for those years. The resulting forecasts were then normalized by the

total number of locomotives to generate year-specific model distributions.

>3 Personal communication with Lanny Schmid of UPRR on August 28, 2007.
>* Personal communication with Lanny Schmid of UPRR on August 28, 2007.
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The train data for the 2005 baseline year allow identification of intermodal and
non-intermodal trains. The train data do not reflect whether the freight from the
intermodal trains is handled at ICTF or at other on-dock facilities, however. UPRR
estimates that in 2005, 43% of the rail cars handled at Dolores/ICTF were ICTF-related
intermodal, 43% were on-dock intermodal, and 14% were Dolores manifest freight.55 In
2010, UPRR estimates that 50% of cars will be ICTF-related intermodal and 50% will be

on-dock intermodal.’®

The total trailing tons of ICTF-related intermodal freight in 2010 is expected to grow in
proportion to the total container lift count (900,000 in 2010 vs. 626,000 in 2005). To
calculate train activity, the number of terminating and originating intermodal trains
trailing tons was assumed to increase by the growth factor. At the same time, the average
horsepower per intermodal line-haul locomotive decreased due to the projected changes
in the locomotive fleet. This factor was applied to calculate a revised average number of
locomotives per consist for 2010 intermodal trains.”” The projected train activity for

2010 is shown in Table 74.

Table 74
Projected Train Activity — ICTF and Dolores Rail Yards
Project Year 2010
East Bound West Bound

No. of | Locos per | No.of | No.of | Locos No. of
Train Type Trains Train Setouts | Trains | per Train | Setouts
Intermodal Through 74 3.238 22 215 2.806 166
Intermodal Terminating 0 -- -- 2,939 3.144 --
Intermodal Originating 5,111 2.562 -- 0 -- --
Power Moves Through 17 2.830 -- 7 2.200 --
Power Moves Terminating | 393 2.958 -- 424 3.363 --
Power Moves Originating 413 3.711 -- 1,604 3.199 --

> Personal communication with Lanny Schmid of UPRR on August 28, 2007.

%% Personal communication with Lanny Schmid of UPRR on August 28, 2007.

37 Assumes that the consists assigned to trains would maintain a constant ratio of available horsepower per
trailing ton.
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Yard Switching — During 2007, the 10 GP-38 switchers at ICTF and Dolores will be

replaced by ULEL “gen-set switchers.” The ULEL switchers will be used to perform all
yard operations in 2010 and beyond. Yard switcher operations in Project Year 2010 were
based on the assumption that the total work done (in horsepower-hours per year) is

proportional to the total trailing tons of freight handled by the switchers.

In 2005 two of the five sets of GP-38s handled the ICTF-related intermodal freight (43%
of the total freight) exclusively. The activity level (horsepower-hours per year) for these
switchers was increased by the ratio of the predicted lift count for Project Year 2010

(900,000 lifts) to the actual 2005 lift count (626,339 lifts).

In the 2005 baseline year, the other three sets of switchers handled the remaining 57%
(43% on-dock intermodal and 14% manifest freight) of the freight entering Dolores. It
was assumed that the on-dock intermodal fraction was 75% (43% on-dock
intermodal/57% of total freight) of the total work performed. The total 2010 activity for
on-dock intermodal switchers was calculated by multiplying on-dock intermodal switcher
activity (horsepower-hours per year) in the 2005 baseline year by the projected growth
factor for on-dock freight. This growth factor is calculated as ratio of the predicted lift

count for Project Year 2010 (900,000 lifts) to the actual 2005 lift count (626,339 lifts)™

Service and Maintenance — The Service Track and Locomotive Shop at the Dolores Yard
were assumed to be operating at capacity during the 2005 baseline year. As discussed
previously, the volume of ICTF-related operations at Dolores will increase from the
baseline year, but the overall activity level of the Dolores yard will remain constant.
Therefore, the number of locomotive service and load testing events was unchanged for
Project Year 2010. See Table 6 in Part IV.A.1 for summary of the shop and service data
for the 2005 baseline year.

¥ The levels of intermodal freight activity for on-dock and ICTF trains are assumed to be equal to one
another in both 2005 and 2010. Therefore the ratio of ICTF lift counts for the two years serves as a
surrogate for the growth factor for on-dock freight and associated yard switcher activity.
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Emission Factors

The HC, CO, NOx, and GHG emission factors, as well as the fuel consumption rates for
Project Year 2010, were unchanged from the 2005 baseline year. See Tables 7 through 9
in Part IV.A.1 for the HC, CO, and NOx emission factors, Table 14 in Part IV.A.1 for the
GHG emission factors, and Table 12 in Part IV.A.1 for the fuel consumption data.

Fuel sulfur content for both California and 47-state Diesel fuel will decrease in the future.
These changes affect both DPM and sulfur oxides emission factors for locomotives. By
2010, California fuel is assumed to have a sulfur content of 15 ppm, and this level is
expected to remain constant into the future. The technical support document for the 2004
EPA non-road engine regulations (USEPA, 2004) projects 47-state fuel sulfur levels of
307 ppm in 2010. Using the same methods used for 2005 fuel-specific emission factors
(see Part IV.A.1 for details), DPM emission factors were calculated for sulfur contents of
15 ppm and 307 ppm. The DPM emission factors for Project Year 2010 are shown in
Tables 75 and 76.
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Table 75
DPM Emission Factors (g/hr) for Locomotives — ICTF and Dolores Rail Yards
Adjusted for Fuel Sulfur Content of 15 ppm

Project Year 2010
Model Throttle Setting
Group Tier | Idle DB NI N2 N3 N4 N5 N6 N7 N8 Source”
Switchers N 31 56 23 76 128.54 | 139.25 171.22 270.03 313.39 406.17 EPA RSD*
GP-3x N 38 72 31 110 173.25 | 185.67 227.44 365.6 420.58 551.23 EPA RSD*
GP-4x N |47.94 | 80.04 35.7 134.3 210.86 | 226.39 286.24 483.85 580.13 744.65 EPA RSD*
GP-50 N | 26.01 64.08 51.25 142.5 280.83 | 272.54 335.59 582.01 658.89 841.2 EPA RSD*
GP-60 N 48.6 98.45 48.72 131.7 264.99 | 262.23 319.67 566.09 675.49 853.7 EPA RSD*
GP-60 0 21.1 25.4 37.6 75.5 222.99 | 308.45 441.08 635.46 1022.75 1196.56 SwRI® (KCS733)
SD-7x N |24.02 4.84 40.99 65.75 146.04 | 212.89 273.54 328.6 431.68 534.22 SwRI*
SD-7x 0 14.78 15.14 36.81 61.11 214.6 | 332.67 383.98 759.46 925.7 1002.48 GM EMD*
SD-7x 1 29.2 31.8 37.1 66.2 204.26 | 259.15 372 625.29 711.45 768.55 SwRI® (NS2630)
SD-7x 2 24.4 59.5 38.3 134.2 253.07 | 263.09 285.54 483.52 610.44 638.44 SwRI® (UP8353)
SD-90 N | 61.05 108.5 50.1 99.06 238.31 | 371.07 478.39 288.69 234.5 846.42 GM EMD'
Dash 7 N | 64.95| 180.48 108.23 121.22 | 302.99 | 289.8 295 252 242.49 299.37 EPA RSD*
Dash 8 N [36.95]| 147.52 86.04 133.12 | 245.59 | 259.27 291.57 314.39 338.07 438.47 GE*
Dash 9 N | 32.11 53.89 54.22 108.11 185.32 | 255.69 329.72 368.38 350.09 502.99 SWRI 2000
Dash 9 0 ]33.84 | 50.67 56.09 11736 | 193.18 | 233.34 548.02 483.06 437.87 403.85 Average of GE & SwRI'
Dash 9 1 16.9 88.4 62.1 140.2 256.2 | 339.17 377.19 437.85 392.21 554.62 SwWRI® (CSXT595)
Dash 9 2 7.7 42 69.3 145.8 256.46 | 322.8 360.55 352.17 369.82 433.02 SwRI” (BNSF 7736)
C60-A N 7096 | 83.88 68.57 78.56 234.22 | 206.99 245.58 262.08 164.18 258.53 GE*® (UP7555)
Notes:

a. EPA Regulatory Support Document, “Locomotive Emissions Regulation,” Appendix B, 12/17/97, as tabulated by CARB and ENVIRON.

b. Base emission rates provided by ENVIRON as part of the BNSF analyses for the Railyard MOU (Personal communication from Chris Lindhjem to R. Ireson, 2006) based on
data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to C. Lindhjem, 2006).

SwRI final report “Emissions Measurements — Locomotives” by Steve Fritz, August 1995.

Manufacturers’ emissions test data as tabulated by CARB.

Base SD-70 emission rates taken from data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to R. Ireson, 2006, 2007).

Average of manufacturers’ emissions test data as tabulated by CARB and data from the AAR/SwRI Exhaust Plume Study, tabulated and calculated by ENVIRON.

me Ao
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Table 76

DPM Emission Factors (g/hr) for Locomotives — ICTF and Dolores Rail Yards
Adjusted for Fuel Sulfur Content of 307 ppm

Project Year 2010
Model Throttle Setting
Group Tier Idle DB N1 N2 N3 N4 N5 N6 N7 N& Source®
Switchers | N 31 56 23 76 129.46 141.18 17413 | 27375 | 31649 | 410.26 EPA RSD"
GP-3x | N 38 72 31 110 174.5 18824 | 23131 370.63 | 42473 | 556.78 EPA RSD*
GP-4x | N | 47.94 80.04 35.7 1343 | 21238 | 22953 | 291.11 | 490.51 | 585.86 | 752.15 EPA RSD"
GP-50 | N | 2601 64.08 51.25 1425 | 282.85 | 27632 341.3 590.02 | 66539 | 849.68 EPA RSD"
GP-60 | N 48.6 98.45 48.72 1317 | 26689 | 26587 | 325.11 573.88 | 682.15 | 8623 EPA RSD"
GP-60 0 21.1 25.4 37.6 75.5 20459 | 31273 | 448.59 6442 | 1032.84 | 1208.62 SWRI® (KCS733)
SD-7x | N | 24.02 4.84 40.99 65.75 147.09 | 21585 | 278.19 | 333.12 | 43594 | 5396 SWRI®
SD-7x 0 14.78 15.14 | 36.81 61.11 216.15 | 33728 | 390.51 769.9 | 934.84 | 1012.58 GM EMD®
SD-7x 1 292 31.8 37.1 66.2 20574 | 262.74 | 37833 | 633.89 | 71847 | 776.29 SWRI® (NS2630)
SD-7x 2 24.4 59.5 38.3 1342 | 254.89 | 266.74 | 29039 | 490.17 | 616.46 | 644.88 SWRI® (UP8353)
SD-90 | N | 61.05 108.5 50.1 99.06 | 240.02 | 37622 | 48653 | 292.66 | 23681 | 854.95 GM EMD’
Dash7 | N | 6495 | 18048 | 10823 | 12122 | 308.52 2935 29858 | 256.64 | 2517 | 311.17 EPA RSD"
Dash8 | N | 3695 | 14752 | 86.04 | 133.12 | 250.07 | 262.58 295.1 320.17 | 350.92 | 455.75 GE’
Dash9 | N | 32.11 53.89 5422 | 108.11 188.7 25896 | 333.72 | 375.16 | 3634 | 522.82 SWRI 2000
Dash 9 0 33.84 50.67 56.09 | 117.36 196.7 23632 | 554.65 | 491.94 | 45451 | 419.77 A"erasgvevl‘ngE &
Dash 9 1 16.9 88.4 62.1 1402 | 260.88 3435 381.76 | 44591 | 407.12 | 576.48 SWRI® (CSXT595)
Dash 9 2 77 42 69.3 1458 | 261.14 | 32693 | 36492 | 358.65 | 383.87 | 450.09 | SwRI’ (BNSF 7736)
C60-A | N | 7096 83.88 68.57 78.56 238.5 209.64 | 24856 | 26691 | 17042 | 268.72 GE® (UP7555)
Notes:

a. EPA Regulatory Support Document, “Locomotive Emissions Regulation,” Appendix B, 12/17/97, as tabulated by CARB and ENVIRON.
b. Base emission rates provided by ENVIRON as part of the BNSF analyses for the Railyard MOU (Personal communication from Chris Lindhjem to R. Ireson, 2006) based on

data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to C. Lindhjem, 2006).
SwRI final report “Emissions Measurements — Locomotives” by Steve Fritz, August 1995.
Manufacturers’ emissions test data as tabulated by CARB.
Base SD-70 emission rates taken from data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to R. Ireson, 2006, 2007).
Average of manufacturers’ emissions test data as tabulated by CARB and data from the AAR/SwRI Exhaust Plume Study, tabulated and calculated by ENVIRON..
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Sulfur oxides emission factors were calculated using the method discussed in Part IV.
A.1, based on fuel sulfur contents of 15 and 307 ppm. The SOx emission factors for
Project Year 2010 are shown in Table 77.

Table 77
SOx Emission Factors for Locomotives — ICTF and Dolores Rail Yards
Project Year 2010

Fuel Sulfur Content (ppm) SOx Emission Factor (g/1b of fuel)®

CA Diesel 47-State Diesel CA Diesel 47-State Diesel

15 307 0.0132 0.271

Notes:
a. Based on 8.83 x 10 g of SOx per ppm-Ib of fuel.

Emissions

Emissions were calculated for 2010 using the same methodology as the 2005 baseline
year (See Part IV.A.1) and the emission factors detailed above. As previously discussed,
the intermodal line-haul locomotive model distributions were adjusted based on UPRR
acquisition and retirement projections. The number of locomotives per consist for
different intermodal train events was adjusted downward in inverse proportion to the
increase in average locomotive horsepower. Intermodal train activity (i.e., number of
train events) was assumed to grow as a result of the increased lift counts at ICTF and the
changes in the fraction of total intermodal activity associated with on-dock trains. The
combined effect of these two adjustments results in a constant ratio of available consist
horsepower per trailing ton of freight, and an increase in total activity in proportion to the

projected growth in total trailing tons of freight.

Yard switching operations supporting ICTF for 2010 were projected to increase in
proportion to the lift count projections. Yard switching operations supporting on-dock
trains were projected to increase or decrease in proportion to the estimated changes in
trailing tons of freight for those trains in those years. It was assumed that ULEL switcher
locomotives were used for all switching activities in 2010. Table 78 shows locomotive

emissions for Project Year 2010.
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Table 78
Criteria Pollutant, DPM, and GHG Emissions from
Locomotives — ICTF and Dolores Rail Yards

Project Year 2010
Emissions Emissions
(tons/yr) (metric tons/yr)
Activity ROG | CO | NOx |PM;, | DPM | SOx CO, N>O | CHy4

Train Activity 2.12 | 393 | 3348 | 1.02 | 1.02 ] 0.30 | 2,442.90 | 0.06 | 0.19

Yard Operations | 14.43 [ 33.71 | 48.47 | 1.05 | 1.05 | 0.15 | 15,163.34 | 0.38 | 1.19

Load Testing 0.61 | 1.70 | 19.50 | 0.44 | 0.44 | 0.05| 1,518.06 | 0.04 ] 0.12

Service Idling 1.94 | 3.69 | 1452 | 045 | 045 1 0.23 | 1,171.37 | 0.03 | 0.09

Total 19.10 [ 43.04 | 115.98 | 2.96 | 2.96 | 0.73 | 20,295.66 | 0.51 | 1.60

2. HHD Diesel-Fueled Dravage Trucks

The 2010 calendar year emissions from HHD Diesel-fueled drayage trucks are based on
the number of truck trips, the truck fleet distribution, the length of each trip, and the
amount of time spent idling. The trucks are owned and operated by many large trucking
companies and independent operators (draymen). Therefore, a fleet distribution is not
available. For emission calculations, the EMFAC2007 model default fleet distribution
for HHD Diesel-fueled trucks operating in Los Angeles County during calendar year
2010 was used. The number of truck trips was based on the predicted lift count for
2010, a gate count balancing factor,” and the assumption that 40% of the trucks
entering ICTF with a container also leave the facility with a container.®’ See Appendix

B-1 for a detailed discussion on the calculation methodology.

%% From the ICTF Modernization Plan.

5 The gate balancing factor is equal to the “in-gate” container count divided by the total number of
containers passing through the “in-gate” and “out-gate” of ICTF. In 2006, the gate balancing factor was
61%.

%! Personal communication from Greg Chiodo of HDR on September 24, 2007.
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Table 79 summarizes the activity data, such as annual VMT and idling time, for HHD
Diesel-fueled drayage trucks operating at ICTF during Project Year 2010. In addition to
the traveling emissions, emissions during truck queuing, staging, loading, and unloading
were calculated. Based on discussions with the Intermodal Operations Manager, it was
assumed that, on average, each truck idles a total of 30 minutes per trip, including 10
minutes of idling at the gate, 15 minutes of idling while chassis are
connected/disconnected, and 5 minutes of idling for other delays. Based on discussions
with UPRR staff,* it was assumed that trucks being served by the newly installed wide
span gantry (WSQ) cranes would have a shorter idling time, 20 minutes per trip, than
trucks served by the traditional Diesel-fueled CHE. It was assumed that in 2010, 35% of
the lifts would be performed by the WSG cranes and 65% of the lifts would be performed
by the Diesel-fueled CHE.® Therefore, it was assumed that 35% of the truck trips would

have a reduced idling time.

Table 79

Summary of HHD Drayage Truck Activity Data — ICTF Rail Yard
Project Year 2010
VMT per Idling Time
Number of | HHD Truck Annual
HHD Truck Trip VMT Fuel Use
Trips® (mi/trip)” (mi/yr) (gal/yr)° (min/trip)* (hr/yr)
1,360,800 1.75 2,381,400 | 1,086,261 30/20 601,020
Notes:

a.  Number of truck trips based on predicted lift count for 2010 and were estimated by HDR.

b. Trip length estimated from aerial photos of the Yard.

c. Includes fuel used during traveling and idling.

d. Engineering estimate based on personal communication with the Intermodal Operations Manager for
the ICTF, Commerce, LATC, and Oakland Yards. The operations of the WSG cranes will reduce
idling to approximately 20 minutes per trip for 35% of the truck trips in 2010.

Calendar year 2010 criteria pollutant emission factors for the HHD Diesel-fueled drayage
trucks were obtained from CARB’s EMFAC2007 model. The emissions from idling and

traveling modes were calculated separately. Fleet average emission factors for traveling

62 Personal communication with Lanny Schmid of UPRR on October 5, 2007. For trucks served by the
WSGs, it was assumed trucks would idle a total of 20 minutes per trip - 10 minutes at the gate, 5 minutes
while container is loaded/unloaded, and 5 minutes for miscellaneous delays.

8 See section IV.B.3 for details.
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exhaust emissions were calculated using the EMFAC2007 model with the BURDEN
output option. Fleet average emission factors for idling were calculated using the
EMFAC2007 model with the EMFAC output option. Since the fleet distribution is not
known, the EMFAC2007 default distribution for Los Angeles County was used. The
2010 emission factors for the HHD Diesel-fueled drayage trucks are shown in Table 80.
Detailed emission factor derivation calculations and the EMFAC2007 output are

provided in Appendix B-3.

Table 80
Criteria Pollutant Emission Factors for HHD Diesel-Fueled Drayage
Trucks — ICTF Rail Yard

Project Year 2010
Fleet Average Emission Factors
Operating Mode ROG CO NOx PM,° DPM°® | SOx
Traveling (g/mi)" 4.93 12.58 22.54 1.58 1.52 0.03
Idling (g/hr)’ 12.49 48.29 110.26 1.79 1.79 0.06

Notes:

a. Emission factors calculated for calendar year 2010 using the EMFAC2007 model with the BURDEN
output option. The default fleet distribution for Los Angeles County was used.

b. Emission factors calculated for calendar year 2010 using the EMFAC2007 model with the EMFAC
output option. The default fleet distribution for Los Angeles County was used.

c. The PM,, emission factor includes engine exhaust emissions along with brake and tire wear. The
DPM emission factor includes engine exhaust emissions only.

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from
drayage truck operations. The GHG emission factors are based on fuel consumption, not
activity (i.e. miles driven or hours of operation), and are not model year-specific.
Therefore, the same factors are used to calculate emissions from both the traveling and
idling modes and for all model year trucks. A fuel-specific carbon oxidization factor,
from the CARB emission factor document, was also used to calculate CO, emissions.
The GHG emission factors and carbon oxidization factor used to calculate emissions
from drayage trucks during calendar year 2010 are shown in Table 81. A copy of
CARB’s Draft Emission Factors for Mandatory Reporting Program document is

contained in Appendix C.
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Table 81
GHG Emission Factors for HHD Diesel-Fueled Drayage
Trucks — ICTF Rail Yard

Project Year 2010
Carbon Oxidization Emission Factors (kg/gal)”
Operating Mode Factor (%) CO, N,O° CH,*
Traveling/Idling’ 99.0 10.15 [1.39x10° | 4.16x 10”

Notes:

a. Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting Program document
(August 10, 2007).

d. Emission factors are based on fuel consumption; therefore, the same factors are used for both the
traveling and idling modes.

e. Based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for
Mandatory Reporting Programs, August 10, 2007) and 42 gallons per barrel.

To calculate the 2010 calendar year emissions from drayage truck operations, the activity
data shown in Table 79 were combined with the emission factors shown in Tables 80 and
81. Table 82 shows the criteria pollutant, DPM, and GHG emission estimates for the
HHD Diesel-fueled drayage trucks operating at ICTF during the Project Year 2010.

Table 82
Criteria Pollutant, DPM, and GHG Emissions from HHD Diesel-Fueled
Drayage Trucks — ICTF Rail Yard

Project Year 2010
Emission Emissions
Operating (tons/yr) (metric tons/yr)
Mode ROG CO NOx PMlo DPM SOx C02 NzO CH4
Traveling 1294 | 33.03 | 59.17 | 4.15 | 3.98 | 0.07 | 6,938.26 | 0.01 | 0.03
Idling® 827 | 31.99 | 73.05 | 1.19 1.19 | 0.04 | 3,977.03 | 0.01 | 0.02
Total 21.21 | 65.02 | 132,22 | 5.34 | 5.17 | 0.11 | 10,915.29 | 0.02 | 0.05

Notes:
a. Based on 35% of the truck trips have an idling time of 20 minutes per trip and the remaining 65% of
the truck trips are idling for 30 minutes per trip.

3. Cargo Handling Equipment (CHE)

A key component of the modernization project is the replacement of Diesel-fueled cargo
handling equipment with 39 electric wide span gantry (WSG) cranes. The cranes will be

installed in 3 sets of 13 cranes.** The first set of WSG cranes is expected to be operating

% Pper the ICTF Modernization Plan.
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at full capacity by 2010.* Therefore, a portion of the Diesel-fueled CHE will be retired
from service in 2010 and the activity data for the remaining CHE will be adjusted to

account for the addition of the WSG cranes.

The following general assumptions were used to calculate the number of pieces of
Diesel-fueled CHE that will remain in operation in 2010 and the activity data for each
unit.

e In 2010, the expected lift count for the ICTF is 900,000 lifts.®

e 13 of the WSG cranes will be operating at full capacity in 2010.°” Each WSG
crane is expected to perform 38,000 lifts. The per-crane lift count was calculated
by dividing the maximum facility capacity after the modernization has been
completed (1.5 million lifts/year) by the total number of WSG cranes (39 cranes)
that will operate at ICTF after the modernization has been completed.

e A total of 494,000 lifts will be performed by the WSG cranes (38,000 lifts per
crane x 13 cranes) in 2010.

e The Diesel-fueled CHE will perform the remaining 406,000 lifts in 2010.

e In the 2005 baseline year, the facility performed 626,339 lifts.®® In 2010, the
Diesel-fueled CHE will need to operate at 65% of the 2005 activity level
(406,000/626,339).

e The forklift will remain at the facility for chassis stacking operations and there

will be no change in the activity level for this unit.

The number of Diesel-fueled RTGs and the activity data for each unit were calculated as
follows:
e In 2005, 10 units operated 7,665 hours each (9 units existed in 2005 and a 100
unit was added in 2006) for a total of 22,023 hours of RTG operation.®®
e In 2010, the RTGs will operate at 65% of the 2005 rate, or 14,321 hours.

% Personal communication with Lanny Schmid of UPRR on August 21, 2007.

8 per ICTF Modernization Plan.

57 Personal communication with Lanny Schmid of UPRR on August 21, 2007.

58 2005 lift count provided by Jon Germer of UPRR.

% Actual operating data for RTGs at ICTF during the 2005 calendar year was not available. Therefore, the
2005 hours of operation for RTGs are based on data collected from maintenance records at the UPRR
Commerce Rail Yard. Operations at ICTF are not substantially different from the operations at Commerce.
Therefore, the Commerce data are representative of operations at ICTF.

-98-



Assuming each unit continues to operate at 2,448 hours per year each, 5.8 units
would be needed in 2010.

Assuming the 6 newest units will operate at the facility in 2010 and the hours of
operation will be evenly allocated between the units, each unit will operate 2,387

hours.

The number of Diesel-fueled top picks and the activity data for each were calculated as

follows:

In 2005, 3 units operated a total of 4,588 hours (one unit is a backup unit and
operated only 208 hours in 2005).”

In 2010, the top picks need to operate at 65% of the 2005 rate, or 2,982 hours.
Assuming the oldest unit would be retired and the hours would be evenly divided

between the other 2 units, each unit will operate 1,491 hours.

The number of Diesel-fueled yard hostlers and the activity data for each were calculated

as follows:

In 2005, 73 units operated at total of 278,460 hours.”!

In 2010, the yard hostlers will operate at 65% of the 2005 rate, or 180,999 hours.
Assuming each unit would operate at 4,680 hours per year, 39 hostlers would be
needed in 2010.

Assuming that 40 newest hostlers would remain in operation and the hours would

be divided evenly between the units, each unit will operate 4,525 hours.

The CHE equipment specification and activity data for the Project Year 2010 are

summarized in Table 83.

7 Per interviews with UPRR personnel, only one top pick is operated at a time. Top picks are operated for
a total of 12 hours per day and the Mi Jack top pick is a backup unit and used infrequently.

™ Actual operating data for yard hostlers at ICTF during the 2005 calendar year was not available.
Therefore, the 2005 hours of operation for the yard hostlers are based on data collected from maintenance
records at the UPRR Commerce Rail Yard. Operations at ICTF are not substantially different from the
operations at Commerce. Therefore, the Commerce data are representative of operations at ICTF..
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Table 83
Equipment Specifications and Activity Data for Cargo Handling
Equipment — ICTF Rail Yard

Project Year 2010
Hours of

Equipment Model | Rating | No. of | Operation | Fuel Use
Type® Make/Model Year (hp) | Units® | (hr/yr/unit)° | (gal/yr)°
Forklift Toyota 6FDU25 1997 85 1 730 1,285
RTG Mi Jack 1000R 1995 300 1 2,387 17,780
RTG Mi Jack 850R 1997 300 1 2,387 17,780
RTG Mi Jack 1000RC | 2002 300 2 2,387 35,560
RTG Mi Jack 1200R 2005 350 1 2,387 20,744
RTG Mi Jack 1200R 2006 300 1 2,387 17,780
Top Pick Taylor

Tay-950 1988 350 1 1,491 17,780
Top Pick Taylor

Tay-950 1989 350 1 1,491 17,780
Yard Hostler | Capacity TJ5000 | 2005 173 40 4,525 808,400
WSG Crane TBD TBD TBD 13 8,760 0
Total 62 954,889
Notes:

a. All equipment except the WSG Cranes is Diesel-fueled. The WSG Cranes will be electric.

b. See discussion above for details on how equipment counts and hours of operation were determined.

c. Fuel use is for all equipment units in each group. Fuel use is based on the equipment specific BSFC
rate from the OFFROAD2007 model and a Diesel fuel density of 7.1 Ib/gal.

Equipment specific criteria pollutant and DPM emission factors for the 2010 calendar
year were calculated using a spreadsheet, developed by CARB staff, based on the
OFFROAD2007 model. The DPM emission factors were adjusted, as needed, to show
compliance with CARB’s Regulation for Mobile Cargo Handling Equipment at Ports
and Intermodal Rail Yards (CARB, 2005).”* The Regulation has a phased compliance
schedule based on equipment age and fleet model year distribution. Therefore, only a
portion of the CHE at ICTF needed to be in compliance with the regulation by 2010. It
was assumed that a Level 3 verified Diesel emission control strategy (VDECS),” with a

minimum DPM reduction of 85%, was installed on each affected equipment unit.

72 Available at http://www.arb.ca.gov/ports/cargo/cargo.htm.
7 Additional information on the VDECS Program is available at
http://www.arb.ca.gov/diesel/verdev/verdev.htm.
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Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from CHE
operations. The GHG emission factors are based on fuel consumption and are not
equipment- or year-specific. A fuel-specific carbon oxidization factor, from the CARB
emission factor document, was also used to calculate CO, emissions. The criteria
pollutant emission factors, DPM, and GHG emission factors, as well as the carbon
oxidization factor used to calculate emissions from the CHE, are shown in Table 84.
Detailed emission factor derivation calculations and the CARB spreadsheet are contained
in Appendix D-2. A copy of CARB’s Draft Emission Factors for Mandatory Reporting

Program document is contained in Appendix C.

To calculate the emissions from CHE operations, the activity data shown in Table 83
were combined with the emission factors shown in Table 84. The criteria pollutant,
DPM, and GHG emission estimates for the Diesel-fueled CHE operating at ICTF during
Project Year 2010 are shown in Table 85.
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Table 84

Criteria Pollutant, DPM, and GHG Emission Factors for Cargo Handling Equipment — ICTF Rail Yard

Project Year 2010

Carbon Emission Factors (g/hp-hr)” Emission Factors (kg/gal)®
Equipment Model | Oxidization
Type Make/Model Year | Factor (%)° | ROG | CO | NOx | PM;, | DPM" | SOx | CO, N,O* CH,*
Forklift Toyota 6FDU25 1997 99.0 0.99 3.49 8.75 0.104 0.104 0.06 10.15 139x10° | 4.16x 10
RTG Mi Jack 1000R 1995 99.0 0.68 2.70 8.17 0.380 0.380 0.05 10.15 139x10° | 4.16x 10
RTG Mi Jack 850R 1997 99.0 0.32 0.92 6.25 0.023 0.023 0.05 10.15 139x10° | 4.16x 10
RTG Mi Jack 1000RC 2002 99.0 0.14 0.92 4.51 0.110 0.110 0.05 10.15 139x10° | 416x10”
RTG Mi Jack 1200R 2005 99.0 0.10 0.92 4.00 0.017 0.017 0.05 10.15 139x10° | 4.16x 107
RTG Mi Jack 1200R 2006 99.0 0.10 0.92 2.45 0.110 0.110 0.05 10.15 139x10° | 4.16x 10
Top Pick Taylor Tay-950 1988 99.0 0.68 2.70 8.17 0.057 0.057 0.06 10.15 139x10° | 4.16x 10
Top Pick Taylor Tay-950 1989 99.0 0.68 2.70 8.17 0.057 0.057 0.06 10.15 139x10° | 4.16x10°
Yard Hostler Capacity TJ5000 2005 99.0 0.16 2.70 4.44 0.160 0.160 0.06 10.15 139x10° | 4.16x 10
WSG Crane TBD TBD 99.0 0.00 0.00 0.00 0.000 0.000 0.00 0.00 0.00 0.00
Notes:

a. Criteria pollutant emission factors calculated using a spreadsheet, developed by CARB staff, based on the OFFROAD2007 model.

b. DPM emission factors that are shown in italics were adjusted for compliance with CARB’s Regulation for Mobile Cargo Handling Equipment at Ports and Intermodal Rail
Yards. It was assumed that a Level 3 VDECS (85% control) was installed on each affected unit.

¢. GHG emission factors and carbon oxidization factors from CARB’s Draft Emission Factors for Mandatory Reporting Program document (August 10, 2007).

d. Emission factor based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for Mandatory Reporting Programs, August 10, 2007) and 42

gallons per barrel.
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Table 85

Criteria Pollutant, DPM, and GHG Emissions from Cargo Handling Equipment — ICTF Rail Yard

Project Year 2010

Equipment Model Emission (tpy) Emission (metric tons/yr)

Type Make/Model Year ROG Cco NOx PMiy DPM SOx CO, N,O CH4
Forklift Toyota 6FDU25 1997 0.02 0.07 0.18 0.00 0.00 0.00 12.91 0.00 0.00
RTG Mi Jack 850R 1997 0.23 0.92 2.77 0.13 0.13 0.02 178.66 0.00 0.00
RTG Mi Jack 1000R 1995 0.11 0.31 2.12 0.01 0.01 0.02 178.66 0.00 0.00
RTG Mi Jack 1000RC 2002 0.10 0.62 3.06 0.07 0.07 0.04 357.33 0.00 0.00
RTG Mi Jack 1200R 2005 0.04 0.36 1.58 0.01 0.01 0.02 208.44 0.00 0.00
RTG Mi Jack 1200R 2006 0.03 0.31 0.83 0.04 0.04 0.02 178.66 0.00 0.00
Top Pick Taylor Tay-950 1988 0.23 0.92 2.77 0.02 0.02 0.02 178.66 0.00 0.00
Top Pick Taylor Tay-950 1989 0.23 0.92 2.77 0.02 0.02 0.02 178.66 0.00 0.00
Yard Hostler Capacity TJ5000 2005 2.15 36.35 | 59.77 2.15 2.15 0.80 8,123.21 0.00 0.03
WSG Crane TBD TBD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 3.14 40.78 | 75.87 2.45 2.45 0.96 9,595.20 0.00 0.03
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4. Heavy Equipment

The Diesel-fueled heavy equipment is used at ICTF for non-cargo-related activities at the
Yard, such as RTG crane maintenance, handling of parts and Company material,
derailments, etc. Also, two propane-fueled forklifts are used at the locomotive shop at
the Dolores Yard. It was assumed that the operations as the crane maintenance shop
would be reduced over time as the use of Diesel-fueled RTG cranes is phased out, due to
the installation of the electric WSG cranes. While maintenance will be required on the
WSGs, the nature of those operations has not yet been determined and specifications for
support equipment are not available. Also, the WSG cranes are stationary units.
Therefore, maintenance will be performed at the location of each crane and not at a

centralized facility.

The following assumptions were used to calculate the 2010 activity data for each piece of
heavy equipment.

e Assumed no change from the 2005 baseline in the hours of operation for the
Grove Crane and the propane-fueled forklifts at the Dolores Yard”*. These units
are used by the Car Department’” and the Locomotive Shop, respectively, and
their operation is not directly tied to cargo handling operations.

e Assumed RTG operations in 2010 would be 65% of the baseline operations, due
to the installation of the WSG cranes. Therefore, the 2010 hours of operation for
equipment at the Crane Maintenance facility (3 Taylor forklifts and 1 man lift)
will also be reduced to 65% of the 2005 baseline year operations. As discussed
above, maintenance will be required on the WSG cranes. The nature of the
operations has not yet been determined. Also, since the WSG cranes will be

stationary units, maintenance will not be performed at a centralized facility.

™ Since the overall activity level at the Dolores Yard is expected to remain constant, it was assumed that
the activity level for the forklifts would remain unchanged from the 2005 baseline year.

> Although, in theory, emissions from this activity may increase in proportion to the predicted increase in
container lifts at ICTF, no information is available to support such calculations at this time. At worst, the
increase in emissions might be less than 0.10 tpy of DPM.
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e Assumed the 29 hp man lift, which operated during the baseline year, would be
replaced in 2008 with a 50 hp unit. The new unit will comply with the emission

requirements of CARB’s CHE Regulation at the time of purchase.

The heavy equipment specification and activity data for Project Year 2010 are

summarized in Table 86.
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Table 86

Equipment Specifications and Activity Data for Heavy Equipment — ICTF and Dolores Rail Yards

Project Year 2010
No. Hours of

Equipment Fuel Model | Rating | of Operation Fuel Use
Yard Location Type Make/Model Type Year (hp) | Units | (hr/yr/unit) (gal/yr)°
ICTF Car Department Crane Grove RT600E Diesel 2004 173 1 1,095% 5,392
ICTF Crane Maintenance Forklift Taylor 850 Diesel 2005 155 2 4,745b 29,212
ICTF Crane Maintenance Forklift Taylor 850 Diesel 1998 154 1 4,745b 14,512
ICTF Crane Maintenance Man Lift TBD Diesel 2008 50 1 1,825° 3,133
Dolores Locomotive Shop Forklift Yale GP060 Propane | Unknown | 150 2 3,285 38,441
Total 7 90,690
Notes:

a. Assumed no change in hours of operation for the Grove Crane, the man lift, and Yale Forklifts.

b. Assumed the hours of operation for equipment at the crane maintenance facility were equal to 65% of the 2005 baseline hours. See discussion above for details.
c. The total fuel used by all units in each category.

-106-




Equipment specific criteria pollutant and DPM emission factors for Project Year 2010
were calculated using the OFFROAD2007 model. The DPM emission factors were
adjusted, as needed, to show compliance with CARB’s Regulation for Mobile Cargo
Handling Equipment at Ports and Intermodal Rail Yards (CARB, 2005). The Regulation
has a phased compliance schedule based on equipment age and fleet model year
distribution. Therefore, only a portion of the heavy equipment at ICTF needs to be in
compliance with the regulation by 2010. It was assumed that a Level 3 verified Diesel
emission control strategy (VDECS), with a minimum DPM reduction of 85%, was

installed on each affected equipment unit.

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from heavy
equipment operations. The GHG emission factors are based on fuel consumption and are
not equipment- or year-specific. A fuel-specific carbon oxidization factor, from the
CARB emission factor document, was also used to calculate CO, emissions. The criteria
pollutant emission factors, DPM, and GHG emission factors, as well as the carbon
oxidization factor used to calculate emissions from the heavy equipment are shown in
Table 84. Detailed emission factor derivation calculations and output from the
OFFROAD2007 model are contained in Appendix E-2. A copy of CARB’s Draft
Emission Factors for Mandatory Reporting Program document is contained in

Appendix C.

To calculate the emissions from CHE operations, the activity data shown in Table 86
were combined with the emission factors shown in Table 87. The criteria pollutant,
DPM, and GHG emission estimates for the Diesel-fueled CHE operating at ICTF during
Project Year 2010 are shown in Table 88.

CARB’s speciation profile database was used to determine the fraction of each TAC in

the total ROG emissions from the propane-fueled forklifts. The database does not

contain a profile for propane combusted in an internal combustion engine. Therefore, the
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Table 87
Criteria Pollutant, DPM, and GHG Emission Factors for Heavy Equipment — ICTF and Dolores Rail Yards

Project Year 2010
Carbon Emission Factor (g/bhp-hr)* Emission Factor (kg/gal)*
Equipment Fuel | Model | xidization

Yard Type | Make/Model | Type | Year | pactor (%)° |[ROG®| CO |[NOx|PM;| DPM | SOx | CO, | N,0¢ CH,®
ICTF Crane R%?OVSE Diesel | 2004 | 99.0 | 0.58 | 3.40 [5.18| 026 | 026 | 0.01 |10.15| 1.39x10° | 4.16x 10°
ICTF Forklift Taylor 850 | Diesel | 2005 99.0 0.53 | 3.47 |4.87|0.23 | 0.23 | 0.01 |[10.15| 1.39x10” | 4.16x 10°
ICTF Forklift Taylor 850 | Diesel | 1998 99.0 1.27 | 3.56 | 836 0.57 | 0.57 | 0.01 |10.15] 1.39x10° | 4.16x 107
ICTF Man Lift Unknown Diesel | 2008 99.0 0.18 | 3.04 |2.80(0.013]|0.013 | 0.01 [10.15| 1.39x10” | 4.16x 10
Dolores | Forklift | Yale GP060 |Propane | ALL® 99.5 0.13 | 28.23 | 6.11 | 0.06 | NA | 0.00 | 595 | 3.74x10° | 831x10°
Notes:

a. Criteria pollutant emission factors from the OFFROAD2007 model.

b. Evaporative emissions for these sources are negligible.

¢. GHG emission factors and carbon oxidization factor from CARB’s Draft Emission Factors for Mandatory Reporting Program document (August 10, 2007).

d. Emission factors for Diesel fuel sources based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for Mandatory Reporting Programs, August
10, 2007) and 42 gallons per barrel. Emission factors for propane-fueled sources based on an LPG HHV of 91,300 Btu/gal (from the Transportation Energy Data Book:
Edition 26, U.S. Department of Energy, 2007).

e. To obtain the criteria pollutant emission factors, the forklifts are modeled as the calendar year 2010 fleet average model year group from the OFFROAD2007 model.
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Table 88
Criteria Pollutant, DPM, and GHG Emissions from Heavy Equipment — ICTF and Dolores Rail Yards

Project Year 2010
Equipment Fuel Model Emissions (tons/year) Emission (metric tons/year)
Yard Type Make/Model Type Year ROG CO NOx | PM;y | DPM | SOx CO, N,O CH4
ICTF Crane Grove RT600E | Diesel 2004 0.05 031 | 046 | 0.02 | 0.02 | 0.00 54.18 0.00 0.00
ICTF Forklift Taylor 850 Diesel 2005 0.26 1.69 | 2.37 | 0.11 | 0.11 | 0.00 293.54 0.00 0.00
ICTF Forklift Taylor 850 Diesel 1998 0.31 0.86 | 2.02 | 0.14 | 0.14 | 0.00 145.82 0.00 0.00
ICTF Man Lift Unknown Diesel 2008 0.01 0.14 | 0.13 | 0.00 | 0.00 | 0.00 31.49 0.00 0.00
Dolores Forklift Yale GP060 Propane | ALL 0.04 9.20 | 1.99 | 0.02 | 0.00 | 0.00 227.58 0.00 0.00
Total 0.67 |1219] 6.98 | 0.29 | 0.27 | 0.01 752.61 0.00 0.00
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speciation profile for natural gas-fired reciprocating engine was used.”® All TACs listed
in the most recent version of the Emission Inventory Criteria and Guidelines Report for
the Air Toxics “Hot Spots” Program have been included. The TAC speciation profile
and annual emissions of each TAC are shown in Table 89. The relevant sections of the

speciation profile database are included in Appendix E-2.

Table 89
TAC Emissions from Propane-Fueled Forklifts — Dolores Rail Yard
Project Year 2010
Organic Emissions
CAS Pollutant® Fraction™ (tons/yr)

95636 1,2,4-trimethylbenzene 0.00001 3.95x 107
75070 acetaldehyde 0.00003 1.19x 10°
71432 benzene 0.00010 435x10°
110827 cyclohexane 0.00001 3.95x 107
100414 ethylbenzene 0.00001 3.95x 107
74851 ethylene 0.00058 2.49x 107
50000 formaldehyde 0.00074 3.20x 107
108383 m-xylene 0.00001 3.95x 107
110543 n-hexane 0.00002 7.90 x 107
95476 o-xylene 0.00001 3.95x 107
115071 propylene 0.00154 6.68 x 107
108883 toluene 0.00004 1.58x10°
1330207 xylene 0.00002 7.90x 107
Total 1.34x 10"

Notes:

a. Emissions were calculated for only those chemicals that were in both the CARB SPECIATE database
and the AB 2588 list.

b. Organic fraction data are from CARB’s SPECIATE database. Data are from profile #719 “I.C.E.
reciprocating — natural gas.” A speciation profile for propane was not included in the database.

c. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.0914.

76 Speciation profile number 719 was used to calculate TAC emissions from this source.
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5. TRUs and Reefer Cars

Criteria pollutant, DPM, and GHG emissions were calculated from the Diesel-fueled
engines that power the refrigeration units on TRUs and reefer cars. In addition to the
Diesel engine exhaust emissions, GHG emissions from refrigerant loss were also

calculated.

The TRUs are owned by a variety of independent shipping companies and
equipment-specific data are not available. Therefore, the default Diesel engine
equipment rating and distribution contained in the OFFROAD2007 model were used for
emission calculations. It was assumed that the number of TRUs and reefer cars in the
Yard at any one time remained constant during the year, with individual units cycling in

and out of the Yard.

Emissions from TRUs and reefer cars are based on average size of the Diesel engines, the
average number of units in the Yard, and the hours of operation for each engine. The
number of units in the yard during Project Year 2010 was calculated by multiplying the
2005 TRU count, based on UPRR car data reports, by the ratio of the 2010 lift count’’ to
the 2005 lift count.”® The equipment size and hours of operation for each unit were not
changed from the 2005 baseline assumptions. Equipment specifications and activity data

for TRUs and reefer cars are summarized in Table 90.

"7 Per the ICTF Modernization Plan.
™ Provided by UPRR.
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Table 90
Equipment Specifications and Activity Data for TRUs and
Reefer Cars — ICTF Rail Yard

Project Year 2010
Average No. Hours of Operation
Equipment Average of Units in Fuel Use
Type Rating (hp)* Yard® (hr/day)® (hr/yr)* (gal/yr)°
Container 28.56 101 4 1,460 174,544
Railcar 34 14 4 1,460 28,220

Notes:

a. Based on the average horsepower distribution in the OFFROAD2007 model.

b. UPRR staff estimates and car data reports indicate that in 2005 there were approximately 35 TRUs and
2-5 reefer cars in the Yard at any given time. To be conservative, these estimates were increased by
100%. For 2010, the number of TRUs and reefer cars was equal to the No. of Units in 2005 x (2010
lift count/2005 lift count).

c¢. From CARB’s Staff Report: Initial Statement of Reason for Proposed Rulemaking for Airborne Toxic
Control Measure for In-Use Diesel-Fueled Transport Refrigeration Units (TRU) and TRU Generator
Sets, and Facilities Where TRUs Operate, October 2003.

d. It was assumed that the number of units and the annual hours of operation remain constant, with
individual units cycling in and out of the Yard.

e. Fuel use calculated based on the bsfc contained in the OFFROAD2007 model and a Diesel fuel density
of 7.1 Ib/gal. Fuel use shown is for all units in each category.

Criteria pollutant and DPM emission factors for the Diesel-fueled engines on TRUs and
reefer cars are from the OFFROAD2007 model. The DPM emission factor was adjusted
to show compliance with the CARB’s Airborne Toxic Control Measure for In-Use
Diesel-Fueled Transport Refrigeration Units (TRU) and TRU Generator Sets, and
Facilities Where TRUs Operate (CARB, 2004).” Emission factors from CARB’s Draft
Emission Factors for Mandatory Reporting Program document (August 10, 2007) were
used to calculate GHG emissions from TRU engine operations. A fuel-specific carbon
oxidization factor, from the CARB emission factor document, was also used to calculate
CO, emissions. The criteria pollutant, DPM, and GHG emission factors, as well as the
carbon oxidation factor, used to calculate emissions from the TRUs and reefer cars, are
shown in Table 91. Detailed emission factor derivation calculations and the
OFFROAD2007 output are contained in Appendix F-2. A copy of CARB’s Draft
Emission Factors for Mandatory Reporting Program document is contained in

Appendix C.

" Available at http://www.arb.ca.gov/regact/trude03/frol.pdf
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Table 91
Criteria Pollutant, DPM, and GHG Emission Factors for Diesel-Fueled TRUs and
Reefer Car Engines — ICTF Rail Yard
Project Year 2010

Carbon Emission Factors (g/hp-hr-unit) Emission Factors (kg/ gal)d
Equipment Oxidization
Type Factor (%)° VOC" CO NOx PM;, | DPM° SOx* CO, N,Of CH4'
TRU 99.0 1.40 5.50 5.78 0.22 0.22 0.01 10.15 1.39x10° | 4.16x 10"
Reefer Car 99.0 1.55 6.05 6.14 0.22 0.22 0.01 10.15 1.39x 107 4.16x 107
Notes:
a. Emission factors from OFFROAD2007 model.
b. Evaporative emissions from this source are negligible.
c. DPM emission factor was adjusted to show compliance with the TRU ATCM. The LETRU emission factor from Table 3 of the ATCM was used.
d. Emission factor based on a Diesel fuel sulfur content of 130 ppm.
e. GHG emission factors and carbon oxidization factor from CARB’s Draft Emission Factors for Mandatory Reporting Program document (August 10, 2007).
f.  Emission factors for Diesel fuel sources based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for Mandatory Reporting Programs, August

10, 2007) and 42 gallons per barrel
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To calculate the emissions from the operation of the Diesel-fueled engines on TRUs and
reefer cars, the activity data shown in Table 87 were combined with the emission factors
shown in Table 88. The criteria pollutant, DPM, and GHG emission estimates for the
Diesel-fueled engines on TRUs and reefer cars operating at ICTF for Project Year 2010

are shown in Table 92.

Table 92
Emissions from Diesel-Fueled TRUs and Reefer Car Engines — ICTF Rail Yard
Project Year 2010
Emissions Emissions
Equipment (tons/yr) (metric tons/yr)
Type VOC | CO | NOx | PMy, | DPM | SOx CO, N,O | CHy
TRU 3.61 | 14.19 | 1490 | 0.57 | 0.57 | 0.02 | 1,753.90 | 0.00 | 0.01
Reefer Car 0.65 | 2.52 | 2.56 | 0.09 | 0.09 | 0.00 | 283.57 | 0.00 | 0.00
Total 425 | 16,71 | 1745 | 0.66 | 0.66 | 0.02 | 2,037.47 | 0.00 | 0.01

In addition to the GHG emissions from the Diesel-fueled engines on the TRUs and reefer
cars, GHG emissions were calculated for refrigerant losses from TRUs. Emissions were
calculated for HFC-125, HFC-134a, and HFC-143a, according to the methods outlined in
the Berths 136-147 (TraPac) Container Terminal Draft Environmental Impact Statement
(EIS)/Environmental Impact Report (EIR) (Port of Los Angeles, 2007) The activity data,
emission factors, and emissions from TRU and reefer car refrigerant loss are shown in

Table 93.
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Table 93

GHG Emissions from TRU and Reefer Car Refrigerant Loss — ICTF Rail Yard

Project Year 2010

Avg. No. Emissions by Refrigerantd’e

of Units in | Refrigerant Charge | Annual Refrigerant | Annual Refrigerant metric tons/yr)
Equipment Type Yard® per Unit (kg)"° Loss Rate (%)° Loss (kg/yr) HFC-125 HFC-134a HFC-143a
TRU 101 6.35 35% 223.55 0.049 0.116 0.058
Reefer Car 14 6.35 35% 31.94 0.007 0.017 0.008
Total 115 255.49 0.056 0.133 0.066
Notes:
a. See Table 90.
b. From Berths 136-147 (TraPac) Container Terminal Project Draft EIS/EIR (POLA, 2007).
c. POLA upper bound estimate, TraPac Draft EIS/EIR.
d. POLA estimate, TraPac Draft EIS/EIR.
e. Assumes a mix of refrigerants of 50% R404a and 50% HFC-134a; assumes R404a equals 52% HFC-143a, 44% HFC-125, and 4% HFC-134a.
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6. HHD Diesel-Fueled Delivery Trucks

The emission estimates for delivery trucks for Project Year 2010 are based on the annual
number of deliveries and the VMT per trip. The annual number of delivery truck trips
was calculated based on the facility gasoline, Diesel fuel, oil, and soap throughput and a
tanker truck capacity of 8,000 gallons per truck. The annual number of sand delivery
truck trips was based on the discussions with UPRR staff. Per the Dolores Yard
Operations Manager, the facility receives 2 to 3 sand deliveries per week. For the 2010
emissions inventory, it was assumed that there were no changes in annual throughput
from the 2005 baseline year for tanks located at the Dolores Yard since overall activity
levels at the Dolores Yard is expected to remain constant. The storage tanks at ICTF are
associated with the RTG and yard hostler maintenance facilities. Therefore, For tanks
located at ICTF, it was assumed that the 2010 throughput for these tanks was 65% of the
2005 baseline throughput, based on the reduction in CHE and heavy equipment use due
to the installation of the WSG cranes. The VMT per trip was estimated from aerial
photos of the Yards and is unchanged from the 2005 baseline inventory. Activity data for
the HHD delivery trucks is summarized in Table 94.

Table 94
Activity Data for HHD Delivery Trucks — ICTF and Dolores Rail Yards
Project Year 2010
Number | VMT per | Annual Idling Time
Delivery of Trip VMT | Fuel Use
Yard Type Trips™® | (mi/trip)® | (mi/yr) | (gal/yr)® | (min/trip)® | (hr/yr)
Dolores | Diesel Fuel 2,625 0.06 157.50 334 10 437.50
Dolores Sand 156 2.2 343.20 151 30 78.00
Dolores Oil 24 0.06 1.44 3.1 10 4.00
Dolores Soap 3 0.06 0.18 0.4 10 0.50
ICTF Gasoline 8 0.5 4.00 2.0 10 1.33
ICTF Diesel Fuel 14 0.5 7.00 3.6 10 2.33
ICTF Oil 1 0.5 0.50 0.3 10 0.17
Total 2,831 157.50 494 523.83

Notes:

a.

opo

Number of truck trips for liquid products based on the material throughput and a tanker truck volume of
8,000 gallons per truck.

Number of sand truck trips based on personal communication with UPRR staff.

VMT per trip estimated from aerial photos of each Yard.

Fuel use is for both traveling and idling modes and was calculated from EMFAC2007.

Engineering estimate based on personal communication with UPRR staff.
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Criteria pollutant and DPM emission factors for the HHD Diesel-fueled delivery trucks
were obtained from CARB’s EMFAC2007 model. The emissions from idling and
traveling modes were calculated separately. Fleet average emission factors for traveling
exhaust emissions were calculated using the EMFAC2007 model with the BURDEN
output option. Fleet average emission factors for idling were calculated using the
EMFAC2007 model with the EMFAC output option. Since the fleet distribution is not
known, the EMFAC2007 default distribution for Los Angeles County was used. The
criteria pollutant and DPM emission factors for the HHD Diesel-fueled delivery trucks
are shown in Table 95. Detailed emission factor derivation calculations and the

EMFAC2007 output are contained in Appendix G-2.

Table 95
Criteria Pollutant and DPM Emission Factors for HHD Diesel-Fueled
Delivery Trucks — ICTF and Dolores Rail Yards

Project Year 2010
Fleet Average Emission Factors
Operating Mode ROG CO NOx PM,¢° DPM* SOx
Traveling (g/mi)* 4.93 12.58 22.54 1.58 1.52 0.03
Idling (g/hr)° 12.49 48.29 110.26 1.79 1.79 0.06
Notes:

a. Emission factors calculated using the EMFAC2007 model with the BURDEN output option. The
default fleet distribution for Los Angeles County was used.

b. Emission factors calculated using the EMFAC2007 model with the EMFAC output option. The
default fleet distribution for Los Angeles County was used.

c. The PM,, emission factor includes engine exhaust emissions along with brake and tire wear. The
DPM emission factor includes engine exhaust emissions only.

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from
delivery truck operations. The GHG emission factors are based on fuel consumption, not
activity (i.e. miles driven or hours of operation); therefore, the same factors are used to
calculate emissions from both the traveling and idling modes. A fuel-specific carbon
oxidization factor, from the CARB emission factor document, was also used to calculate
CO; emissions. The GHG emission factors for delivery trucks are shown in Table 96. A
copy of CARB’s Draft Emission Factors for Mandatory Reporting Program document is

contained in Appendix C.
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Table 96
GHG Emission Factors for HHD Diesel-Fueled Delivery
Trucks — ICTF and Dolores Rail Yards

Project Year 2010
Carbon Oxidization Emission Factors (kg/gal)”
Operating Mode Factor (%)" CO, N,O° CH,*
Traveling/Idling” 99.0 10.15 139x10° | 4.16x 10

Notes:

a. Emission factors and carbon oxidization factor from CARB’s Draft Emission Factors for Mandatory
Reporting Program document (August 10, 2007).

b. Emission factors are based on fuel consumption;, therefore, the same factors are used for both the
traveling and idling modes.

c. Based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for
Mandatory Reporting Programs, August 10, 2007) and 42 gallons per barrel

To calculate the emissions from delivery truck operations, the activity data shown in
Table 94 were combined with the emission factors shown in Tables 95 and 96. The
criteria pollutant, DPM, and GHG emission estimates for the HHD Diesel-fueled delivery
trucks operating at the ICTF and Dolores yards for Project Year 2010 are shown in

Table 97.

Table 97
Criteria Pollutant, DPM, and GHG Emissions from HHD Diesel-Fueled
Delivery Trucks — ICTF and Dolores Rail Yards

Project Year 2010

Emission Emission
Operating (tpy) (metric tons/yr)
Mode ROG CO NOx | PMjy | DPM | SOx CO, N,O | CHy
Traveling 0.00 0.01 0.01 | 0.00 | 0.001 | 0.00 1.50 0.00 | 0.00
Idling 0.01 0.03 0.06 | 0.00 | 0.001 | 0.00 3.47 0.00 | 0.00
Total 0.01 0.04 0.07 | 0.00 | 0.00 | 0.00 4.97 0.00 | 0.00

7. Yard Trucks

A number of light duty and medium duty gasoline-fueled trucks are used by the staff at
the ICTF and Dolores Yards. For the 2010 inventory, it was assumed that the number of
vehicles, the fleet distribution (number of vehicles per weight class), and the annual VMT

were unchanged from the 2005 baseline year. The 2010 emissions were based on a
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modified fleet average model year distribution. It was assumed that vehicles in the fleet
were the same model years as existed in the 2005 baseline year or newer. For example,
the 2005 fleet included a model year 2000 Jeep Cherokee. For the 2010 emission
estimate, it was assumed this vehicle would be replaced at some time since 2005 with a
newer vehicle. Therefore, this vehicle was assumed to be a model year 2000-2010 light
duty truck. The equipment specifications and activity data for the yard trucks are

summarized in Table 98.
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Table 98

Equipment Specifications and Activity Data for Gasoline-Fueled Yard Trucks — ICTF and Dolores Rail Yards

Project Year 2010

Equipment Equipment | Vehicle Annual VMT | Fuel Use Idling
Yard Type 1D Class Make/Model Model Year" (mi/yr)° (gal/yr)* (hr/yr)
ICTF SUV 1915-53287 LDT Jeep Cherokee 2000-2010 73,000 6,831 NA
ICTF Pickup Truck | 1915-55536 LDT Chevy Extended Cab 2003-2010 73,000 6,801 NA
ICTF SUV 1915-19952 LDT Chevy Trailblazer 370 2003-2010 73,000 6,804 NA
ICTF Pickup Truck | 1915-19971 LDT Chevy Extended Cab 2004-2010 73,000 6,796 NA
ICTF Van 1915-19975 | LHDT 1 | Chevy 15 Passenger Van | 2004-2010 73,000 11,777 91.25
Dolores Service Truck 73152 MHD Chevy C4500 2003-2010 12,644 2,095 91.25
Dolores Mgr Truck Unknown LDT Chevy Trailblazer 2004-2010 45,000 4,190 NA
Dolores Mgr Truck 73167 LDT Chevy Blazer 2004-2010 36,608 3,408 NA
Dolores Pickup Truck 73396 LDT Ford F-150 2005-2010 23,756 2,208 NA
Notes:

a. It was assumed that vehicles in the fleet were the same model years as existed in the 2005 baseline year or newer.
b. The 2005 VMT was estimated from either the odometer reading divided by the age of the vehicle or interviews with UPRR staff. Assumed no change in VMT from

the 2005 baseline year.
c. Calculated using the EMFAC2007 model.
d. Idling time is an engineering estimate. Idling emissions from light duty trucks are negligible, therefore, idling time data for these vehicles was not collected.
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Modified fleet average criteria pollutant emission factors were obtained from CARB’s
EMFAC2007 model for each vehicle. The emissions from idling and traveling modes
were calculated separately. Traveling exhaust emission factors were calculated using the
EMFAC2007 model with the BURDEN output option. Idling emission factors for the
light-heavy duty and medium heavy duty vehicles were calculated using the
EMFAC2007 model with the EMFAC output option. Idling emissions from light duty
trucks were negligible. The 2010 criteria pollutant emission factors for the yard trucks
are shown in Table 99. Detailed emission factor derivation calculations and the

EMFAC2007 output are contained in Appendix H-2.
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Table 99
Criteria Pollutant Emission Factors for Yard Trucks — ICTF and Dolores Rail Yards

Project Year 2010

Traveling Emission Factors Idling Emission Factors
Equipment Vehicle Model (g/mi)* g/hr)°
Yard Type Make/Model Class Year ROG | CO | NOx | PMjp | SOx | ROG | CO | NOx | PM;o | SOx
ICTF SUV Jeep Cherokee LDT 2000-2010 | 0.05 [ 191 0.14 | 0.04 | 0.01 | NA NA NA NA | NA
ICTF Pickup Truck Chevy Ext. Cab LDT 2003-2010 | 0.03 | 1.15| 0.08 | 0.04 | 0.01 | NA NA NA NA | NA
ICTF SUV Chevy Trailblazer LDT 2003-2010 | 0.03 [ 1.15| 0.08 | 0.04 | 0.01 | NA NA NA NA [ NA
ICTF Pickup Truck Chevy Ext. Cab LDT 2004-2010 | 0.02 {093 | 0.07 | 0.04 [ 0.01 | NA NA NA NA | NA
ICTF Van Chevy Van LHDT 1 | 2004-2010 | 0.02 [ 0.38 | 0.13 | 0.04 | 0.01 | 24.66 | 146.40 | 1.62 | 0.00 | 0.05
Dolores | Service Truck Chevy C4500 MHD 2003-2010 | 0.21 [3.02 | 0.51 | 0.02 | 0.03 | 2447 | 14574 | 1.61 | 0.00 | 0.05
Dolores Mgr Truck Chevy Trailblazer LDT 2004-2010 | 0.03 | 1.15| 0.08 | 0.04 | 0.01 | NA NA NA NA | NA
Dolores Mgr Truck Chevy Blazer LDT 2004-2010 | 0.03 | 1.15| 0.08 | 0.04 | 0.01 | NA NA NA NA | NA
Dolores | Pickup Truck Ford F-150 LDT 2005-2010 | 0.02 | 0.73 ] 0.05 | 0.02 | 0.01 | NA NA NA | NA | NA
Notes:

a. Traveling exhaust emissions calculated using the EMFAC2007 model with the BURDEN output option at a vehicle speed of 15 mph.
b. Idling exhaust emissions factors for LHDT1 and MHD vehicles calculated using the EMFAC2007 model with the EMFAC output option. Idling exhaust emissions
from light duty trucks (LDT) are negligible.
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Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from yard
trucks. The GHG emission factors are based on fuel consumption, not activity (i.e. miles
driven or hours of operation), therefore, the same factors are used to calculate emissions
from both the traveling and idling modes. A fuel-specific carbon oxidization factor, from
the CARB emission factor document, was also used to calculate CO, emissions. The
GHG emission factors and the carbon oxidization factor for yard trucks are shown in
Table 100. A copy of CARB’s Draft Emission Factors for Mandatory Reporting

Program document is contained in Appendix C.

Table 100
GHG Emission Factors for Yard Trucks — ICTF and Dolores Rail Yards
Project Year 2010
Carbon Oxidization Emission Factors (kg/gal)”
Operating Mode Factor (%)" CO, N,O° CH,*
Traveling/Idling” 99.0 8.87 123x10° | 1.60x10™

Notes:

a. Emission factors and carbon oxidization factor from CARB’s Draft Emission Factors for Mandatory
Reporting Program document (August 10, 2007).

b. Emission factors are based on fuel consumption; therefore, the same factors are used for both the
traveling and idling modes.

c. Based on a gasoline HHV of 122,697 Btu/gallon (from the Transportation Energy Data Book: Edition
26, U.S. Department of Energy, 2007).

To calculate the emissions from yard truck operations, the activity data shown in Table
98 were combined with the emission factors shown in Tables 99 and 100. The criteria
pollutant and GHG emission estimates for the yard trucks operating at the ICTF and
Dolores Yards for Project Year 2010 are shown in Table 101.
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Table 101
Criteria Pollutant Emissions from Yard Trucks — ICTF and Dolores Rail Yards

Project Year 2010
Emissions Emissions
Equipment Vehicle Model (tpy) (metric tons/yr)
Yard Type Make/Model Class Year ROG CO NOx PM;y SOx CO, N,O CH4
ICTF SUV Jeep Cherokee LDT 2000-2010 0.00 0.15 0.01 0.00 0.00 59.98 0.00 0.00
ICTF Pickup Truck Chevy Ext. Cab LDT 2003-2010 0.00 0.09 0.01 0.00 0.00 59.75 0.00 0.00
ICTF SUV Chevy Trailblazer LDT 2003-2010 0.00 0.09 0.01 0.00 0.00 59.75 0.00 0.00
ICTF Pickup Truck Chevy Ext. Cab LDT 2004-2010 0.00 0.08 0.01 0.00 0.00 59.68 0.00 0.00
ICTF Van Chevy Van LHDT 1 2004-2010 0.00 0.04 0.01 0.00 0.00 103.47 0.00 0.00
Dolores Service Truck Chevy C4500 MHD 2003-2010 0.00 0.05 0.01 0.00 0.00 18.46 0.00 0.00
Dolores Mgr Truck Chevy Trailblazer LDT 2004-2010 0.00 0.06 0.00 0.00 0.00 36.79 0.00 0.00
Dolores Mgr Truck Chevy Blazer LDT 2004-2010 0.00 0.05 0.00 0.00 0.00 29.93 0.00 0.00
Dolores Pickup Truck Ford F-150 LDT 2005-2010 0.00 0.02 0.00 0.00 0.00 19.39 0.00 0.00
Total 0.00 0.63 0.06 0.00 0.00 447.18 0.00 0.00
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CARB’s speciation database was used to determine the fraction of each TAC in the total
VOC emissions from each yard truck.* All TACs listed in the most recent version of the
Emission Inventory Criteria and Guidelines Report for the Air Toxics “Hot Spots”
Program were included. The TAC speciation profiles and emission rates for the yard
trucks are shown in Table 102. A copy of the relevant section of the SPECIATE
database is included in Appendix H-2.

Table 102
TAC Emissions from Gasoline-Fueled Yard
Trucks — ICTF and Dolores Rail Yards

Project Year 2010
Organic Emissions
Fraction of (tons/yr)
vVOoC

CAS Chemical Name® (by weight)” ICTF Dolores Total

95636 1,2,4-trimethylbenzene 0.0120 1.76 x 10* | 1.02x 10" | 2.79x 10
106990 1,3-butadiene 0.0068 996x10° | 5.80x10° | 1.58x 10
540841 2,2 4-trimethylpentane 0.0288 422x 10" | 245x10" | 6.67x 10"
75070 acetaldehyde 0.0035 510x10° | 2.97x10° | 8.07x10”
107028 acrolein (2-propenal) 0.0017 242x10° | 1.41x10° | 3.83x10”
71432 benzene 0.0309 451x 10" | 2.63x10" | 7.14x 10*
4170303 crotonaldehyde 0.0004 528x10° | 3.07x10° | 835x10°
110827 cyclohexane 0.0077 1.12x 10" | 6.53x10° | 1.78x 10
100414 ethylbenzene 0.0131 1.92x 10" | 1.12x10* | 3.03x 10"
74851 ethylene 0.0794 1.16x10° | 6.76x 10" | 1.84x 10~
50000 formaldehyde 0.0197 288x 10" | 1.68x10* | 4.56x 10"
78795 isoprene 0.0018 2.59x10° | 1.51x10° | 4.09x 107
- ISOPESEZ}:I?:)ZCHG 0.0001 1.76x 10° | 1.02x 10° | 2.78x 10
67561 methyl alcohol 0.0015 223x10° | 1.30x10° | 3.53x 107
78933 methyl ethyl ketone 0.0002 334x10° | 1.94x10° | 5.28x10°
108383 m-xylene 0.0445 6.51x10* | 3.79x 10" | 1.03x 107
91203 naphthalene 0.0006 8.61x10° | 5.02x10° | 1.36x 107
110543 n-hexane 0.0200 292x10* | 1.70x 10* | 4.62x 10
95476 o-xylene 0.0155 226x 10" | 1.32x10" | 3.58x 10"
115071 propylene 0.0382 559x 10" | 326x10" | 8.85x 10"
100425 styrene 0.0015 224x10° | 1.31x10° | 3.55x10”
108883 toluene 0.0718 1.05x 107 | 6.12x 10" | 1.66x 107
Total 5.85x10° | 3.40x10° | 9.25x10°

Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “Cat
stabilized exhaust 2005 SSD etoh 2% O (MTBE phaseout)” profile.

b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.8012.

%0 Speciation profile 2105 was used to calculate TAC emissions from this source.
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8. Diesel-Fueled IC Engines

The 2010 calendar year emission estimates for the emergency generator and the air
compressor are based on the rated capacity of each unit and the annual hours of
operation. It was assumed that there was no change in the equipment specification,
activity data, or emission factors for these units from the 2005 baseline year. See Part
IV.A.8 for equipment specifications, activity data, and emission factors. The Project
Year 2010 emissions are summarized in Table 103. Detailed emission calculations are

contained in Appendix I-2.

Table 103
Criteria Pollutant, DPM, and GHG Emissions from the Diesel-Fueled
IC Engines — ICTF Rail Yard

Project Year 2010
Emissions Emissions
(tons/yr) (metric tons/yr)
Unit ROG | CO | NOx | PM;o | DPM [ SOx | CO, | N,O° | CHy
Emergency
Generator 0.01 [ 0.02 | 0.08 | 0.01 | 0.01 |0.01] 2.73 | 0.00 | 0.00
Air Compressor 0.06 | 0.16 | 0.76 | 0.05 | 0.05 | 0.05]24.89 | 0.00 | 0.00
Total 0.07 [ 0.18 | 0.84 | 0.06 | 0.06 |0.06]|27.63| 0.00 | 0.00

9. Storage Tanks

There are many storage tanks at both the ICTF and Dolores Yards used to store liquid
petroleum and other products such as Diesel fuel, gasoline, lubricating oils, and
recovered oil. Emissions from the storage tanks are based on the size of the tank,
material stored, and annual throughput. For the 2010 Project Year inventory, it was
assumed that there was no change from the 2005 baseline throughput for storage tanks
located at the Dolores Yard since overall activity levels at the Dolores Yard is expected
to remain constant. Activity levels for the tanks at the ICTF RTG and yard hostler
maintenance facilities were assumed to be 65% of the 2005 baseline activity due to the
reduction in CHE and heavy equipment operations with the installation of the WSG

cranes.”’ VOC emissions from the storage tanks were calculated using EPA’s TANKS

81 See Part IV.B.3 for discussion in the reduction in activity level.
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program.82 The emissions from small oil tanks,* stormwater tanks, and the sludge tank
were assumed to be negligible. Also, the TANKS program does not calculate emissions
from oil storage tanks. Therefore, the emissions from oil storage tanks were estimated by
modeling the liquid contents as Diesel fuel, resulting in conservative estimates.
Equipment specifications, activity data, and the annual emissions from the storage tanks
are shown in Table 104. The TANKS program output are contained in Appendix J-1.
Speciation profiles and detailed emission calculations are shown in Appendices J-2 and J-

3, respectively.

82 Available at http://www.epa.gov/ttn/chief/ap42/ch07/index.html.

%3 The TANKS program requires a minimum shell length of 5 feet for horizontal tanks and a minimum shell
height of 5 feet for vertical tanks to calculate emissions. Emissions from tanks with a shell length/height of
5 feet are considered to be negligible.
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Table 104

Storage Tank Specifications and Activity Data — ICTF and Dolores Rail Yards

Project Year 2010
Tank Annual VOC
Capacity Tank Dimensions Throughput Emissions

Yard Tank No. Tank Location Material Stored (gallons) (ft) (gal/yr)™ (tpy)***
ICTF TNKD-9901 Crane Maintenance Offroad Diesel 20,000 34.5x 10 78,000 0.003
ICTF TBA-1 Crane Maintenance CARB Diesel 1,000 7x4 33,800 0.001
ICTF TBA-2 Crane Maintenance Gasoline 2,000 11.83 x 6.92x4.75 56,425 0.56
ICTF TBA-3 Tractor Maintenance SAE 15W-40 Motor Oil 500 6x4 1,300 0.0002
ICTF TBA-4 Crane Maintenance Used Oil 300 4x4 1,170 neg.
ICTF TBA-5 Crane Maintenance Motor Oil 243 2.5x3x4.3 631.8 neg.
ICTF TBA-6 Crane Maintenance Hydraulic Oil 300 6x25x3 780 neg.
ICTF TBA-7 Tractor Maintenance Auto. Transmission Fluid 243 2.5x3x4.3 631.8 neg.
ICTF TBA-8 Tractor Maintenance SAE 20W-50 Motor Oil 202 3x3x3 525.2 neg.
ICTF TBA-9 Tractor Maintenance Used Motor Oil 300 4x2 780 neg.
ICTF TBA-10 Tractor Maintenance Used Motor Oil 300 4x2 780 neg.
ICTF TBA-11 Tractor Maintenance Hydraulic Oil 240 3x2.7x43 624 neg.
Dolores TNKD-0069 Tank Farm Diesel 160,000 24 x 34 10,500,000 0.10
Dolores TNKD-0068 Tank Farm Diesel 160,000 24 x 34 10,500,000 0.10
Dolores TNKO-0002 Tank Farm Recovered Oil 10,000 16 x 10 40,000 0.002
Dolores TNKO-0003 Tank Farm Drain Oil 12,000 20.5x 10 48,000 0.002
Dolores TNKO-0004 Tank Farm Journal Box Oil 8,000 21.3x 8 32,000 0.001
Dolores TNKO0001 Tank Farm Lube Oil 12,000 20.5x 10 48,000 0.004
Dolores TNKO-0184 Service Track Recovered Oil 6,000 20.5x 7 24,000 0.002
Dolores TNKS-0005 Tank Farm Stormwater 25,000 30x12x 12 980,100 neg.
Dolores TNKS-0006 Tank Farm Stormwater 25,000 30x12x12 980,100 neg.
Dolores TNKS-0007 Tank Farm Stormwater 25,000 30x12x12 980,100 neg.
Dolores TNKS-0008 Tank Farm Stormwater 25,000 30x12x12 980,100 neg.
Dolores TNKS-0010 Tank Farm Soap 8,000 8 x8 22,785 NA
Dolores NA WWTP Sludge 1,000 6.5x5x5 NA neg.
Total VOC 0.77
Notes:

a.  Annual throughput for ICTF tanks was equal to 65% of the 2005 throughput, based on the assumption that the Diesel-fueled CHE will be
installation of the electric WSG Cranes.

oo

Assumed no change from the 2005 throughput for the tanks at Dolores.
Emission calculations performed using the USEPA TANKS 4.0.9d program.

operating at 65% of the 2005 rate due to the

d. Emissions from small (the TANKS program requires a minimum shell length of 5 feet for horizontal tanks and a minimum shell height of 5 feet for vertical tanks) oil tanks, stormwater
tanks, and the sludge tank were assumed to be negligible.
e. The VOC emissions for oil tanks were estimated by modeling the liquid contents as Diesel fuel, resulting in conservative estimates.
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CARB’s speciation database was used to determine the fraction of each TAC in the total
VOC emissions from the storage tanks. CARB’s speciation database does not include
information on TAC fractions from Diesel fuel or lubricating oil storage tanks.

Therefore, TAC emissions were calculated for the gasoline storage tank (Tank TBA-2) at
ICTF only. All TACs listed in the most recent version of the Emission Inventory Criteria
and Guidelines Report for the Air Toxics “Hot Spots” Program were included. The TAC
speciation profile® and emission rates for Tank TBA-2 are shown in Table 105. The

relevant sections of CARB’s speciation database are included in Appendix J-1

Table 105
TAC Emissions from Gasoline Storage Tank — ICTF Rail Yard
Project Year 2010

Organic Fraction of Emissions
CAS Chemical Name VOC (by weight) (tons/yr)
540841 2,2 4-trimethylpentane 0.0130 730x 10~
71432 benzene 0.0036 2.03x 107
110827 cyclohexane 0.0103 5.80 x 107
100414 ethylbenzene 0.0012 6.66 x 10™
78784 isopentane 0.3747 2.11x 10"
98828 isopropylbenzene (cumene) 0.0001 6.20 x 10”
108383 m-Xylene 0.0034 1.93x10”
110543 n-Hexane 0.0155 8.69 x 10
95476 o-Xylene 0.0013 7.22x 10"
106423 p-Xylene 0.0011 6.03 x 10
108883 toluene 0.0171 9.60 x 10~
Total 2.48 x 10~

Notes:

a. The organic fraction information is from CARB’s speciation database. Data are from the "Headspace
vapors 1996 SSD etoh 2.0% (MTBE phaseout)" option.

b. Emissions were calculated only for chemicals that were in both CARB’s speciation database and the
AB 2588 list.

c. The organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.9963.

% Speciation profile number 661 was used to calculate TAC emissions from this source.
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10. Refueling Operations

Refueling operations occur at the crane maintenance area of ICTF and at the locomotive
shop the Dolores Yard. For the 2010 Project Year inventory, it was assumed that there
was no change from the 2005 baseline throughput for refueling operations located at the
Dolores Yard, since overall activity levels at the Dolores Yard is expected to remain
constant. Activity levels for the refueling operations at the ICTF crane maintenance
facility were assumed to be 65% of the 2005 baseline activity.* The activity data,
emission factors, and the VOC emissions from refueling operations during Project Year

2010 are shown in Table 106.

% See Part IV.B.3 for discussion in the reduction in activity level.
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Table 106

VOC Emissions from Refueling Operations — ICTF and Dolores Rail Yards

Project Year 2010
Throughput VOC Emission Factor VOC Emissions

Yard Tank No. Tank Location Material Stored (gal/yr)* (1b/1000 gal)® (tons/yr)
ICTF TNKD-9901 Crane Maintenance Offroad Diesel 78,000 0.028 0.001
ICTF TBA-1 Crane Maintenance CARB Diesel 33,800 0.028 0.000
ICTF TBA-2 Crane Maintenance Gasoline 56,425 1.8 0.051
Dolores TNKD-0069 Tank Farm Diesel 10,500,000 0.028 0.147
Dolores TNKD-0068 Tank Farm Diesel 10,500,000 0.028 0.147
Total 0.346
Notes:

a. See Table 104.
b. Emission factors from the Supplemental Instructions for Liquid Organic Storage Tanks document of the SCAQMD’s General Instruction Book for the AQMD 2006-
2007 Annual Emissions Reporting Program.
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CARB’s speciation database was used to determine the fraction of each TAC in the total
VOC emissions from the refueling operations. CARB’s speciation database does not
include information on TAC fractions from Diesel fuel. Therefore, TAC emissions were
calculated for the gasoline refueling operations at ICTF only.* All TACs listed in the
most recent version of the Emission Inventory Criteria and Guidelines Report for the Air
Toxics “Hot Spots” Program were included. The TAC speciation profile and emission
rates for the gasoline refueling operations are shown in Table 107. A copy of the
Supplemental Instructions for Liquid Organic Storage Tanks document of the
SCAQMD’s General Instruction Book for the AQMD 2006-2007 Annual Emissions
Reporting Program the relevant sections of SPECIATE database are included in

Appendices K-1 and K-2. Detailed emission calculations are included in Appendix K-3.

Table 107
TAC Emissions from Gasoline Refueling Operations — ICTF Rail Yard
Project Year 2010

Organic Fraction of Emissions
CAS Chemical Name VOC (by weight) (tons/yr)
540841 2,2 4-trimethylpentane 0.0130 6.60 x 10
71432 benzene 0.0036 1.83x 10™
110827 cyclohexane 0.0103 524x 10"
100414 ethylbenzene 0.0012 6.01 x 10”
78784 isopentane 0.3747 1.90 x 10
98828 isopropylbenzene (cumene) 0.0001 5.61x10°
108383 m-Xylene 0.0034 1.75x 10™
110543 n-Hexane 0.0155 7.85x 10
95476 o-Xylene 0.0013 6.52 x 107
106423 p-Xylene 0.0011 545x 107
108883 toluene 0.0171 8.68 x 107
Total 2.24 x 10~

Notes:

a. The organic fraction information is from CARB’s speciation database. Data are from the "Headspace
vapors 1996 SSD etoh 2.0% (MTBE phaseout)" option.

b. Emissions were calculated only for chemicals that were in both CARB’s speciation database and the
AB 2588 list.

c. The organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.9963.

% Speciation profile number 661 was used to estimate TAC emissions from this source.
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11. Sand Tower

The calendar year 2010 emissions estimates for sand tower operations are based on the
annual sand throughput and PM; emission factors from AP-42. It was assumed that
there was no change in sand throughput or emission factors from the 2005 baseline year,
since overall activity levels at the Dolores Yard is expected to remain constant. The
activity data, PM; emission factors, and annual emission estimates for the sand tower are
shown Table 108. The relevant sections of AP-42 are in Appendix L-1. Detailed

emission calculations are contained in Appendix L-2.

Table 108
PM3o Emission Factors and Emission Rates for Sand Tower
Operations — Dolores Rail Yard

Project Year 2010
Emission Factors Emissions
Sand (Ib/ton) (tons/yr)
Throughput | Pneumatic | Gravity | Pneumatic Gravity
Pollutant | (tons/yr)" | Transfer” | Transfer® Transfer Transfer Total
PMj 3,120 0.00034 0.00099 0.001 0.002 0.002
Notes:

a. Annual throughput data provided by UPRR.

b. Emission factor from AP-42, Table 11.12-5, 6/06. Factor for controlled pneumatic
cement unloading to elevated storage silo was used. The unit is equipped with a
fabric filter.

c. Emission factor from AP-42, Table 11.12-5, 6/06. Factor for sand transfer was used.

12. Wastewater Treatment Plant

The 2010 emissions estimates for the WWTP are based on the annual wastewater flow
rate and from the Air Emission Inventory and Regulatory Analysis Report for Dolores
Yard (Trinity Consultants, December 2005). It was assumed that there was no change in
flow rate or emission rates from the 2005 baseline year since overall activity levels at the
Dolores Yard is expected to remain constant. Emission rates, based on the 1999
wastewater flow rate, were calculated by Trinity Consultants using EPA’s WATER9
program. The 2010 annual emissions were calculated by multiplying the emission rates,

in grams per second, by the ratio of the 2010 wastewater flow rate to the 1999 wastewater
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flow rate. The emission rates, in grams per second, and the annual emissions, in tons per

year, are shown in Table 109. Detailed emission calculations are shown in Appendix M.

Table 109
TAC Emissions from the Wastewater Treatment Plant — Dolores Rail Yard
Project Year 2010

Emission Rate Emissions
Pollutant (grams/sec)” (tons/yr)*
benzene 5.10x 107 2.37x 107
bis (2-ethylhexyl) Phthalate 1.83x 107" 8.52x 10"
bromomethane 8.99 x 107 4.18x 107
chloroform 6.30 x 107 293x 107
ethylbenzene 3.04x 10° 1.41x 10"
methylene chloride 1.04 x 107 4.84x 10"
toluene 3.50x 10°° 1.63x 10™
xylene 6.20 x 10° 2.89x 10
Total 2.52 x 10° 1.17 x 10°
Notes:

a. The 2005 wastewater flow rate (980,100 gallons) was provided by UPRR. Assumed no change in flow
rate for the 2010 calendar year since overall activity levels at the Dolores Yard are expected to remain
constant.

b. Emissions rates from the Air Emission Inventory and Regulatory Analysis Report for the Dolores Yard
(Trinity Consultants, December 2005) and are based on the 1999 wastewater flow rate of 732,000
gallons. Assumed no change in emission rate from baseline year.

c. Annual emissions for the calendar year 2010 were calculated by multiplying the emission rate, in
grams per second, by the ratio of the 2010 wastewater flow rate to the 1999 wastewater flow rate.

13. Steam Cleaners

Portable steam cleaners are used for a variety of activities at the Dolores Yard. The
calendar year 2010 emission estimates for the steam cleaners are based on the hours of
operation, the fuel type and rated capacity of the heater, and the fuel type and rated
capacity of the pump. It was assumed there were no changes in equipment specifications,
activity data (since overall activity levels at the Dolores Yard is expected to remain
constant), or emission factors from the 2005 baseline year. See Part IV.A.13 for
equipment specifications, activity data, and emission factors. The Project Year 2010
emissions are summarized in Table 110. Detailed emission calculations are contained in

Appendix N-2.
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Table 110
Criteria Pollutant and GHG Emissions from Steam Cleaners — Dolores Rail Yard

Project Year 2010
Emission Emission
(tpy) (metric tons/yr)
Emission Unit | ROG CcO NOx | PM;, | SOx CO; N,O CH4
Heaters 0.004 0.02 0.11 | 0.003 | 0.00 | 87.21 0.00 0.00
Pumps 0.12 2.41 0.06 0.00 0.00 5.57 0.00 0.00
Total 0.12 2.43 0.17 0.01 0.00 | 92.78 0.00 0.00

CARB’s speciation database was used to determine the fraction of each TAC in the total
VOC emissions from the steam cleaning operations.®” The SPECIATE database does not
include a profile for propane-fueled boilers. Therefore, the speciation profile for natural
gas-fired boilers was used to determine the TAC emissions from the steam cleaner
heaters. All TACs listed in the most recent version of the Emission Inventory Criteria
and Guidelines Report for the Air Toxics “Hot Spots” Program were included. The TAC
speciation profiles and emission rates for the steam cleaning operations are shown in
Table 111. A copy of the relevant section of SPECIATE database is included in
Appendix N-3.

%7 Speciation profile number 3 was used to calculate TAC emissions from the heaters and profile number
665 was used to calculate the TAC emissions from the pump.
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Table 111
TAC Emissions from Steam Cleaners — Dolores Rail Yard

Project Year 2010
Heaters” Pumps”

Organic Fraction of Emissions Organic Fraction of Emissions
CAS Chemical Name VOC (by weight)® (tons/yr) VOC (by weight) (tons/yr)
95636 1,2 4-trimethylbenzene - - 0.0140 1.67 x 107
106990 1,3-butadiene - - 0.0091 1.08 x 107
540841 2,2 4-trimethylpentane - - 0.0222 2.63x 107
75070 acetaldehyde - - 0.0106 1.26x 107
107028 acrolein (2-propenal) - - 0.0020 2.38x 10"
71432 benzene 0.0947 3.64x 10 0.0368 4.37x 10”
4170303 crotonaldehyde - - 0.0014 1.72x 10
110827 cyclohexane 0.0237 9.11x 107 0.0050 5.95x 10"
100414 ethylbenzene - - 0.0167 1.98x 107
74851 ethylene - - 0.0996 1.18x 107
50000 formaldehyde 0.1895 7.28 x 10 0.0327 3.88x 10~
78795 isoprene - - 0.0016 1.85x 10™
98828 isopropylbenzene (cumene) - - 0.0006 6.58x 10~
67561 methyl alcohol - - 0.0038 453x 10"
78933 methyl ethyl ketone (mek) - - 0.0007 7.88x 107
108383 m-xylene - - 0.0496 5.89x 107
91203 naphthalene - - 0.0014 1.72x 10™
110543 n-hexane - - 0.0146 1.73x 10°
95476 o-xylene - - 0.0173 2.05x 107
115071 propylene - - 0.0546 6.48 x 107
100425 styrene - - 0.0014 1.72x 10*
108883 toluene 0.0474 1.82x 10™ 0.0756 8.98 x 10~
Total 1.37 x 10° 5.60 x 10
Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “External combustion boiler — natural gas” profile. SPECIATE does
not include a profile for propane-fueled boilers.

b. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “Non-cat stabilized exhaust 1996 SSD 2.0% etoh (MTBE phaseout)”
profile.

¢. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.4222.

d. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.9198
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14. Heater

There is a natural gas-fired heater located at the ICTF administrative building. For the
2010 Project Year emission estimates, it was assumed that there were no changes in
equipment specification, activity data, or emission factors from the 2005 baseline year.
See Part IV.A.14 for equipment specifications, activity data®, and emission factors. The
Project Year 2010 emissions are summarized in Table 112. Detailed emission

calculations are contained in Appendix O-2.

Table 112
Criteria Pollutant and GHG Emissions from Heaters — ICTF Rail Yard
Project Year 2010
Emissions Emissions
(tons/yr) (metric tons/yr)
VOC CO NOx PM;, | SOx CO, N,O CH,4
0.00 0.07 0.08 0.01 0.00 87.85 0.01 0.00

CARB’s speciation profile for natural gas-fired boilers was used to determine the fraction
of each TAC in the total VOC emissions from the heater.* All TACs listed in the most
recent version of the Emission Inventory Criteria and Guidelines Report for the Air
Toxics “Hot Spots” Program were included. The TAC speciation profiles and emission
rates for the heater are shown in Table 113. A copy of the relevant sections of the

SPECIATE database is included in Appendix O-3.

% The heater is used to provide comfort heat to the ICTF Administration Building and its use is not tied to
cargo handling activities. Therefore, it was assumed that operation of this unit would not change from the
baseline year.

% Speciation profile number 3 was used to calculate TAC emissions from this source.
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Table 113
TAC Emissions from Heaters — ICTF Rail Yard

Project Year 2010

Organic Fraction of Emissions
CAS Chemical Name® VOC (by weight)’ (tons/yr)
71432 benzene 0.0947 434x 10"
110827 cyclohexane 0.0237 1.08x 10
50000 formaldehyde 0.1895 8.67x 10"
108883 toluene 0.0474 2.17x 10"
Total 1.63 x 10°

Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “External
combustion boiler — natural gas” profile.

b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.4222.

15. Welders

A propane-fueled welder is used for locomotive service and repair operations at the
Dolores Yard. For the 2010 Project Year emission estimates, it was assumed that there
were no changes in equipment specification, activity data (since overall activity levels at
the Dolores Yard is expected to remain constant), or emission factors from the 2005
baseline year. See Part IV.A.15 for equipment specifications, activity data, and emission
factors. The Project Year 2010 emissions are summarized in Table 114. Detailed

emission calculations are contained in Appendix P-2.

Table 114
Criteria Pollutant and GHG Emissions from the Propane-Fueled
Welder — Dolores Rail Yard

Project Year 2010
Emissions Emissions
(tons/yr) (metric tons/yr)
VOC CO NOx PM]() SOx C02 N20 CH4
0.002 0.221 0.143 0.001 0.000 7.85 0.00 0.00

CARB’s speciation database was used to determine the fraction of each TAC in the total
VOC emissions from the propane-fueled welder. The SPECIATE database does not
include a profile for propane-fueled internal combustion engine. Therefore, the

speciation profile for natural gas-fired reciprocating engine was used to determine the
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TAC emissions from the welder.”” All TACs listed in the most recent version of the
Emission Inventory Criteria and Guidelines Report for the Air Toxics “Hot Spots”
Program were included. The TAC speciation profiles and emission rates for the heater
are shown in Table 115. A copy of the relevant section of SPECIATE database is
included in Appendix P-3.

Table 115
TAC Emissions from Propane-Fueled Welder — Dolores Rail Yard
Project Year 2010

Organic Fraction of Emissions

CAS Chemical Name® VOC (by weight)” (tons/yr)
95636 1,2,4-trimethylbenzene 0.00001 1.70 x 10
75070 acetaldehyde 0.00003 511x 10"
71432 benzene 0.00010 1.87 x 107
110827 cyclohexane 0.00001 1.70 x 10
100414 ethylbenzene 0.00001 1.70x 107
74851 ethylene 0.00058 1.07x 10°
50000 formaldehyde 0.00074 1.38x 10°
108383 m-xylene 0.00001 1.70x 107
110543 n-hexane 0.00002 3.41x 10"
95476 o-xylene 0.00001 1.70 x 10™
115071 propylene 0.00154 2.88x 10°
108883 toluene 0.00004 6.82x 10°
1330207 xylene 0.00002 3.41x10°
Total 5.80 x 10°

Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “I.C.E.
reciprocating — natural gas” profile.

b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.0914.

16. Miscellaneous Gasoline-Fueled Equipment

A variety of portable, gasoline-fueled, small equipment is used at ICTF each day. For the
2010 Project Year emission estimates, it was assumed that there were no changes in
equipment specification, or emission factors from the 2005 baseline year. While this
equipment is used at ICTF, its operations are not tied to cargo handling activities.
Therefore, it was assumed that there was no change in activity data from the 2005

baseline year. See Part IV.A.16 for equipment specifications, activity data, and emission

% Speciation profile number 3 was used to calculate TAC emissions from this source.
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factors. The Project Year 2010 emissions are summarized in Table 116. Detailed

emission calculations are contained in Appendix Q-2.

Table 116
Criteria Pollutant and GHG Emissions from the Miscellaneous Gasoline-Fueled
Equipment — Dolores Rail Yard

Project Year 2010
Emissions Emissions
(tons/yr) (metric tons/yr)
VOC CO NOx PM]() SOx C02 N20 CH4
1.89 38.41 0.96 0.06 0.05 87.67 0.00 0.00

CARB’s speciation database was used to determine the fraction of each TAC in the total
VOC emissions from each piece of equipment.”’ All TACs listed in the most recent
version of the Emission Inventory Criteria and Guidelines Report for the Air Toxics “Hot
Spots” Program were included. The TAC speciation profiles and emission rates for the
miscellaneous equipment are shown in Table 117. Equipment specific calculations are
shown in Appendix Q-2. A copy of the relevant sections of SPECIATE database is
included in Appendix Q-3.

*! Speciation profile 665 was used to calculate emissions from these sources.
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Table 117
TAC Emissions from Miscellaneous Gasoline-Fueled
Equipment - ICTF Rail Yard

Project Year 2010
Organic Fraction

of VOC Emissions
CAS Chemical Name" (by weight)® (tons/yr)
95636 1,2,4-trimethylbenzene 0.0140 2.64 x 107
106990 1,3-butadiene 0.0091 1.70 x 10~
540841 2,2 4-trimethylpentane 0.0222 4.16x 10~
75070 acetaldehyde 0.0106 1.99 x 10~
107028 acrolein (2-propenal) 0.0020 3.76 x 10~
71432 benzene 0.0368 6.91 x 10~
4170303 crotonaldehyde 0.0014 2.72x 107
110827 cyclohexane 0.0050 9.41 x 10™
100414 ethylbenzene 0.0167 3.14x 10~
74851 ethylene 0.0996 1.87 x 10™
50000 formaldehyde 0.0327 6.14x 10~
78795 isoprene 0.0016 2.92x 107
98828 isopropylbenzene (cumene) 0.0006 1.04 x 107
67561 methyl alcohol 0.0038 7.17 x 107
78933 methyl ethyl ketone (mek) 0.0007 1.25x 107
108383 m-xylene 0.0496 931 x 10~
91203 naphthalene 0.0014 2.72x 107
110543 n-hexane 0.0146 2.74 x 107
95476 o-xylene 0.0173 3.24x 10~
115071 propylene 0.0546 1.03x 10
100425 styrene 0.0014 2.72x 107
108883 toluene 0.0756 1.42x 10"
Total
Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “Non-cat
stabilized exhaust 1996 SSD 2.0% etoh (MTBE phaseout)” profile.
b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.9198.

17. Worker Vehicles

Emissions were calculated from employee vehicles that arrive at and depart from the
ICTF and Dolores Yards each day. The number of vehicle trips was based on employee
force counts for each yard and assumes no ridesharing. The miles per trip were estimated
from aerial photos of the Yards and include on-site travel only. For the 2010 emission

estimates, it was assumed that there were no changes in the number of employees from
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the 2005 baseline year based on discussions with UPRR staff. Activity data for worker

vehicles is summarized in Table 118.

Table 118
Activity Data for Worker Vehicles — ICTF and Dolores Rail Yards
Project Year 2010

No. of Trips VMT Fuel Use
Yard (trips/yr)* (mi/trip)° (mi/yr) (gallyr)*
ICTF 152,935 2.5 382,338 19,377
Dolores 32,850 0.5 16,425 833
Total 185,785 398,763 20,210

Notes:

a. The number of trips during the 2005 baseline year was based on employee force count reports.
Assumes no ridesharing and 365 work days per year. Assumed no changes for 2010.

b. VMT for onsite travel estimated from aerial photos of each yard.

c. Fuel use for the 2010 calendar year was calculated from VMT and from fuel economy based on the
EMFAC 2007 model with the BURDEN output option.

Fleet average criteria pollutant emission factor for traveling exhaust emissions were
calculated using the EMFAC2007 model with the BURDEN output option. Since the
model year distribution is not known, the EMFAC2007 default distribution for gasoline-
fueled passenger cars and light duty trucks operating in Los Angeles County was used for

the 2010 calendar year. Idling emissions were assumed to be negligible.

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from
worker vehicles. A fuel-specific carbon oxidization factor, from the CARB emission
factor document, was also used to calculate CO, emissions. The criteria pollutant and
GHG emission factors, as well as the carbon oxidization factor, used to calculate
emissions from worker vehicles are shown in Table 119. Detailed emission factor
derivation calculations and the EMFAC2007 output are contained in Appendix R-2. A
copy of CARB’s Draft Emission Factors for Mandatory Reporting Program document is

contained in Appendix C.

-142-




Table 119
Criteria Pollutant and GHG Emission Factors for Worker
Vehicles — ICTF and Dolores Rail Yards

Project Year 2010
Carbon Emission Factors Emission Factors
Oxidization (g/mi)* (kg/ gal)b
Factor (%) | ROG CO NOx | PM;y | SOx | CO, N,O° CH,*
99.0 018 | 037 | 035 | 0.04 | 0.00 | 887 | 1.23x10° | 1.60x 10™

Notes:

a. Calendar year 2010 criteria pollutant emission factors (g/mi) from EMFAC 2007 using the BURDEN
output option. The EMFAC default model year distribution for L.A. County was used.

b. GHG emission factors from CARB’s Draft Emission Factors for Mandatory Reporting Program
document (August 10, 2007).

c. Based on a gasoline HHV of 122,697 Btu/gallon (from the Transportation Energy Data Book: Edition
26, U.S. Department of Energy, 2007).

To calculate the emissions from worker vehicles, the activity data shown in Table 118
was combined with the emission factors shown in Table 119. The criteria pollutant and
GHG emission estimates for the worker vehicles at the ICTF and Dolores yards during

the Project Year 2010 are shown in Table 120.

Table 120
Criteria Pollutant and GHG Emissions from Worker
Vehicles — ICTF and Dolores Rail Yards

Project Year 2010
Emissions (tons/yr) Emissions (metric tons/yr)
Yard ROG CO NOx PM1() SOx C02 1\120C CH4C
ICTF 0.08 0.16 0.15 0.02 0.00 170.15 0.00 0.00
Dolores 0.00 0.01 0.01 0.00 0.00 7.31 0.00 0.00
Total 0.08 0.16 0.15 0.02 0.00 177.46 0.00 0.00

CARB’s speciation database was used to determine the fraction of each TAC in the total
VOC emissions from each yard truck.”” All TACs listed in the most recent version of the
Emission Inventory Criteria and Guidelines Report for the Air Toxics “Hot Spots”
Program were included. The TAC speciation profiles and emission rates for worker
vehicles are shown in Table 121. A copy of the relevant section of SPECIATE database
is included in Appendix R-2.

%2 Speciation profile number 2105 was used to calculate TAC emissions from this source.
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Table 121

TAC Emissions from Gasoline-Fueled Worker

Vehicles — ICTF and Dolores Rail Yards

Project Year 2010
Organic
Fraction of Emissions (tons/yr)
VOC

CAS Chemical Name® (by weight)® ICTF Dolores Total
95636 1,2,4-trimethylbenzene 0.0120 9.35x 10" | 4.02x10° | 9.75x 10™
106990 1,3-butadiene 0.0068 529x 10" | 2.27x10° | 5.52x 10"
540841 2,2 4-trimethylpentane 0.0288 2.24x10° | 9.62x10° | 2.34x 10~
75070 acetaldehyde 0.0035 271x107 | 1.16x10° | 2.82x 10™
107028 acrolein (2-propenal) 0.0017 128x 10" | 552x10° | 1.34x 10
71432 benzene 0.0309 240x10° | 1.03x 10" | 2.50x 107
4170303 crotonaldehyde 0.0004 2.80x10° | 1.20x10° | 2.92x 107
110827 cyclohexane 0.0077 596x 10" | 2.56x10° | 6.21 x 10™
100414 ethylbenzene 0.0131 1.02x10° | 437x10° | 1.06x 107
74851 ethylene 0.0794 6.17x10° | 2.65x 10" | 6.44x 107
50000 formaldehyde 0.0197 1.53x10° | 6.58x10° | 1.60 x 107
78795 isoprene 0.0018 1.37x 10" | 590x10° | 1.43x10™
98828 ISOPzgﬁﬁggg)zene 0.0001 934x10° | 4.01x107 | 9.75x 10
67561 methyl alcohol 0.0015 1.19x 10" | 5.09x10° | 1.24x 10
78933 methyl ethyl ketone (mek) 0.0002 1.77x10° | 7.61x107 | 1.85x 107
108383 m-xylene 0.0445 3.46x10° | 1.48x 10" | 3.60x 10~
91203 naphthalene 0.0006 457x10° | 1.97x10° | 477x 107
110543 n-hexane 0.0200 1.55x 107 | 6.66x10° | 1.62x 107
95476 o-xylene 0.0155 1.20x10° | 5.16x10° | 1.25x 107
115071 propylene 0.0382 2.97x10° | 1.28x10* | 3.10x 107
100425 styrene 0.0015 1.19x 107 | 5.12x10° | 1.24x 10"
108883 toluene 0.0718 558x10° | 2.40x 10" | 5.82x 107
Total 3.11x10° | 1.33x10° | 3.24x10°
Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “Cat
stabilized exhaust 2005 SSD etoh 2% O (MTBE phaseout)” profile.
b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.8012.
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18.

Road Dust

Particulate matter emissions were calculated for paved roadways in both the ICTF and

Dolores rail yards. Emissions for Project Year 2010 were calculated according to the

methods outlined in AP-42, Section 13.2.1 and detailed in Part IV.A.18 of this report.

Table 122 summarizes the activity data, PM( emission factor, control efficiency, and

annual PM o emissions from paved roadways in the ICTF and Dolores rail yards.

Detailed emission factor derivation calculations, the relevant sections of AP-42, and the

relevant sections of the SCAQMD staff report are contained in Appendix S-1.

Table 122
PMy, Emissions from Roadways — ICTF and Dolores Rail Yards
Project Year 2010
Annual PM;y Emission Control PM;
VMT Factor Efficiency | Emissions

Yard Vehicle Type (mi/yr)* (g/VMT)" (%)° (tons/yr)
ICTF Drayage Trucks | 2,381,400.00 12.11 45% 17.49
ICTF Delivery Trucks 11.50 12.11 45% 0.00
ICTF Yard Truck 365,000.00 12.11 45% 2.68
ICTF Worker Vehicles | 382,337.50 12.11 45% 2.81
Dolores | Delivery Trucks 502.32 12.11 45% 0.00
Dolores Yard Truck 16,425.00 12.11 45% 0.12
Dolores | Worker Vehicles | 118,007.00 12.11 45% 0.87
Total 3,263,683.32 23.97
Notes:

a. SeePartsIV.B.2,IV.B.6,IV.B. 7 and IV.B. 17 for discussions on the calculation of annual VMT.

b. Calculated based on method outlined in AP-42, Section 13.2.1 and data shown in Table 71.

c. Calculated based on method contained in the SCAQMD Staff Report for Rule 1186 (1/97). Assumes
street sweeping occurs twice per week.

C. 2012 Emissions Inventory

The Project Year 2012 inventory quantified onsite criteria pollutant, GHG, and TAC

emissions from emission sources at the ICTF and Dolores yards. Table 123 summarized

the emissions, by source group. The methodology and assumptions used to prepare the

inventory for each source group are discussed in detail in Sections 1 through 18 below.
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Table 123
Emissions by Source Category — ICTF and Dolores Rail Yards

Project Year 2012
Emissions (tons/yr) Emissions (metric tons/yr)

Source Group ROG Co NOx PM, DPM SOx CO, N,O CH,4
Locomotives 19.78 44.77 118.21 3.03 3.03 0.41 21,071.22 0.53 1.66
Drayage Trucks 20.02 61.42 128.64 4.78 4.57 0.13 12,143.86 0.02 0.06
Cargo Handling Equipment 0.08 1.18 0.86 0.03 0.00 0.00 91.58 0.00 0.00
Heavy Equipment 0.12 10.67 2.80 0.02 0.00 0.00 313.25 0.00 0.00
TRUs and Reefer Cars® 3.46 18.88 20.84 0.44 0.44 0.03 2,490.25 0.00 0.01
Delivery Trucks 0.01 0.04 0.08 0.00 0.00 0.00 4.94 0.00 0.00
Yard Trucks 0.00 0.59 0.05 0.00 NA 0.00 446.70 0.00 0.00
IC Engines 0.07 0.18 0.84 0.06 0.06 0.06 27.63 0.00 0.00
Tanks 0.21 NA NA NA NA NA NA NA NA
Refueling 0.29 NA NA NA NA NA NA NA NA
Sand Tower NA NA NA 0.00 NA NA NA NA NA
WWTP 0.00 NA NA NA NA NA NA NA NA
Steam Cleaners 0.12 2.43 0.17 0.01 NA 0.00 92.78 0.00 0.00
Heater 0.00 0.07 0.08 0.01 NA 0.00 87.85 0.01 0.00
Propane Welder 0.00 0.22 0.14 0.00 NA 0.00 7.85 0.00 0.00
Miscellaneous Equipment 1.88 38.19 0.96 0.06 NA 0.05 87.17 0.00 0.00
Worker Vehicles 0.06 0.14 0.13 0.02 NA 0.00 177.86 0.00 0.00
Road Dust NA NA NA 27.86 NA NA NA NA NA
Total 46.10 179.32 273.80 36.32 8.10 0.68 37,042.94 0.54 1.73
ICTF-related” 39.12 158.88 232.57 34.90 7.08 0.55 29,700.77 0.38 1.17

Notes:

a. In addition to the GHG emissions shown above, CFC emissions from TRU refrigerant loss equal 0.312 metric tons per year.

b. The ICTF-related emissions include emissions that occur within ICTF plus a portion of the emissions from the Dolores Yard. The emissions from the Dolores Yard
were allocated based on railcar counts provided by UPRR.
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In addition to the total emissions from the ICTF and Dolores yards, Table 123 also shows
emissions that are related to ICTF. The ICTF-related emissions include emissions that
occur within the ICTF, such as emissions from CHE, plus the portion of the emissions
from the Dolores Yard that are related to ICTF. The emissions were divided based on the
railcar data provided by UPRR.” The 2012 railcar activity was designated as either
ICTF intermodal or other intermodal. In 2012, it was estimated that 60% of the railcars
entering the Dolores Yard will include freight bound for ICTF. Therefore, it was
assumed that 60% of the emissions from Dolores will be related to ICTF in Project Year

2012.

1. Locomotives

For 2012, the amount of through train traffic in the yard is assumed to be constant
relative to 2005 levels. Future year emission calculations are intended for assessment of
changes in in-yard activity, and do not include port-related activity in the Alameda

Corridor mainline adjacent to the Dolores Yard.

Equipment and Activity

Road Power — In 2012, all train activity at ICTF/Dolores is expected to be intermodal
freight.”* The manifest freight that was previously handled at Dolores will be shifted to
other yards in the L.A. Basin. To estimate the relative fraction of locomotive models and
emission technologies for Project Year 2012, the locomotive model distribution for 2005
intermodal trains was adjusted to reflect the effect of new locomotive acquisitions and
older locomotive retirements in the UPRR line-haul fleet. UPRR forecasts for
acquisitions and retirements through 2009 were extrapolated to 2012 to estimate the
relative growth or shrinkage of the number of each locomotive model (defined by model
group, emission control tier, and ZTR/AESS equipment) at the ICTF and Dolores Yards
for those years. The resulting forecasts were then normalized by the total number of

locomotives to generate year-specific model distributions.

% Personal communication with Lanny Schmid of UPRR on August 28, 2007.
% Personal communication with Lanny Schmid of UPRR on August 28, 2007.
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The train data for the 2005 baseline year allow identification of intermodal and
non-intermodal trains. The train data do not reflect whether the freight from the
intermodal trains is handled at ICTF or at other on-dock facilities, however. UPRR
estimates that in 2005, 43% of the rail cars handled at Dolores/ICTF were ICTF-related
intermodal, 43% were on-dock intermodal, and 14% were Dolores manifest freight.95 In
2012, UPRR estimates that 60% of cars will be ICTF-related intermodal and 40% will be

on-dock intermodal.’®

The total trailing tons of ICTF-related intermodal freight in 2012 is expected to grow in
proportion to the total container lift count (1,100,000 in 2012 vs. 626,000 in 2005). To
calculate train activity, the number of terminating and originating intermodal trailing tons
was assumed to increase by the growth factor. At the same time, the average horsepower
per intermodal line-haul locomotive decreased due to the projected changes in the
locomotive fleet. This factor was applied to calculate a revised average number of
locomotives per consist for 2012 intermodal trains.”” The projected train activity for

2012 is shown in Table 124.

Table 124
Projected Train Activity — ICTF and Dolores Rail Yards
Project Year 2012
East Bound West Bound

No. of | Locos per | No.of | No.of | Locos No. of
Train Type Trains Train Setouts | Trains | per Train | Setouts
Intermodal Through 74 3.233 22 215 2.802 166
Intermodal Terminating 0 -- -- 2,993 3.139 --
Intermodal Originating 5,206 2.559 -- 0 -- --
Power Moves Through 17 2.826 -- 7 2.197 --
Power Moves Terminating | 393 2.953 -- 424 3.358 --
Power Moves Originating 394 3.706 -- 1,604 3.194 --

Yard Switching — During 2007, the 10 GP-38 switchers at ICTF and Dolores will be

replaced by ULEL “gen-set switchers.” The ULEL switchers will be used to perform all

% Personal communication with Lanny Schmid of UPRR on August 28, 2007.

% Personal communication with Lanny Schmid of UPRR on August 28, 2007.

7 Assumes that the consists assigned to trains would maintain a constant ratio of available horsepower per
trailing ton.
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of the yard operations in 2012. Yard switcher operations in Project Year 2012 were
based on the assumption that the total work done (in horsepower-hours per year) is

proportional to the total trailing tons of freight handled by the switchers.

In 2005 two of the five sets of GP-38s handled the ICTF-related intermodal freight (43%
of the total freight) exclusively. The activity level (horsepower-hours per year) for these
switchers was increased by the ratio of the predicted lift count for Project Year 2012

(1,100,000 lifts) to the actual 2005 lift count (626,339 lifts).

In the 2005 baseline year, the other three sets of switchers handled the remaining 57%
(43% on-dock intermodal and 14% manifest freight) of the freight entering Dolores. It
was assumed that the on-dock intermodal fraction was 75% (43% on-dock
intermodal/57% of total freight) of the total work performed. The total 2012 activity for
these switchers was calculated by multiplying on-dock intermodal activity
(horsepower-hours per year) in the 2005 baseline year by the ratio the predicted lift count
for Project Year 2012 (1,100,000 lifts) to the actual 2005 lift count (626,339 lifts).

Service and Maintenance — The Service Track and Locomotive Shop at the Dolores Yard

were assumed to be operating at capacity during the 2005 baseline year. As discussed
previously, the volume of ICTF-related operations at Dolores will increase from the
baseline year, but the overall activity level of the Dolores yard will remain constant.
Therefore, the number of locomotive service and load testing events was unchanged for
Project Year 2012. See Table 6 in Part IV.A.1 for summary of the shop and service data
for the 2005 baseline year.

Emission Factors

The HC, CO, NOx, and GHG emission factors, as well as the fuel consumption rates for
Project Year 2012, were unchanged from the 2005 baseline year. See Tables 7 through 9
in Part IV.A.1 for the HC, CO, and NOx emission factors, Table 14 in Part IV.A.1 for the
GHG emission factors, and Table 12 in Part IV.A.1 for the fuel consumption data.
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Fuel sulfur content for both California and 47-state Diesel fuel will decrease in the future.
These changes affect both DPM and sulfur oxides emission factors for locomotives. By
2010, California fuel is assumed to have a sulfur content of 15 ppm, and this level is
expected to remain constant into the future. The technical support document for the 2004
EPA non-road engine regulations (USEPA, 2004) projects 47-state fuel sulfur levels of
123 ppm in 2012. Using the same methods used for 2005 fuel-specific emission factors
(see Part IV.A.1 for details), DPM emission factors were calculated for sulfur levels of 15
ppm and 123 ppm. The DPM emission factors for Project Year 2012 are shown in Tables
125 and 126
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Table 125
DPM Emission Factors (g/hr) for Locomotives — ICTF and Dolores Rail Yards
Adjusted for Fuel Sulfur Content of 15 ppm

Project Year 2012
Model Throttle Setting
Group Tier Idle DB N1 N2 N3 N4 N5 N6 N7 N8 Source®
Switchers N 31 56 23 76 128.54 | 139.25 171.22 | 270.03 313.39 406.17 EPA RSD*
GP-3x N 38 72 31 110 173.25 | 185.67 | 227.44 365.6 420.58 551.23 EPA RSD*
GP-4x N 47.94 80.04 35.7 1343 | 210.86 | 226.39 | 286.24 | 483.85 580.13 744.65 EPA RSD*
GP-50 N 26.01 64.08 51.25 142.5 | 280.83 | 272.54 | 335.59 | 582.01 658.89 841.2 EPA RSD?
GP-60 N 48.6 98.45 48.72 131.7 | 26499 | 262.23 | 319.67 | 566.09 675.49 853.7 EPA RSD*
GP-60 0 21.1 25.4 37.6 75.5 222,99 | 308.45 | 441.08 | 635.46 | 1022.75 1196.56 | SwRI” (KCS733)
SD-7x N 24.02 4.84 40.99 65.75 146.04 | 212.89 | 273.54 328.6 431.68 534.22 SwRI®
SD-7x 0 14.78 15.14 36.81 61.11 214.6 332.67 | 383.98 | 759.46 925.7 1002.48 | GM EMD®
SD-7x 1 29.2 31.8 37.1 66.2 204.26 | 259.15 372 625.29 711.45 768.55 SwRI® (NS2630)
SD-7x 2 24 .4 59.5 38.3 1342 | 253.07 | 263.09 | 285.54 | 483.52 610.44 638.44 SwRI® (UP8353)
SD-90 N 61.05 108.5 50.1 99.06 | 23831 | 371.07 | 478.39 | 288.69 234.5 846.42 GM EMD*
Dash 7 N 64.95 180.48 | 108.23 | 121.22 | 302.99 | 289.8 295 252 242.49 299.37 EPA RSD?
Dash 8 N 36.95 147.52 86.04 133.12 | 245.59 | 259.27 | 291.57 | 314.39 338.07 438.47 GE‘
Dash 9 N 32.11 53.89 54.22 108.11 | 185.32 | 255.69 | 329.72 | 368.38 350.09 502.99 SWRI 2000
Dash 9 0 33.84 50.67 56.09 117.36 | 193.18 | 233.34 | 548.02 | 483.06 | 437.87 403.85 Average of GE & SwRI"
Dash 9 1 16.9 88.4 62.1 140.2 256.2 339.17 | 377.19 | 437.85 392.21 554.62 SwRI” (CSXT595)
Dash 9 2 7.7 42 69.3 145.8 | 256.46 | 322.8 360.55 | 352.17 369.82 433.02 SwRI (BNSF 7736)
C60-A N 70.96 83.88 68.57 78.56 | 23422 | 206.99 | 245.58 | 262.08 164.18 258.53 GE° (UP7555)
Notes:
a. EPA Regulatory Support Document, “Locomotive Emissions Regulation,” Appendix B, 12/17/97, as tabulated by CARB and ENVIRON.
b. Base emission rates provided by ENVIRON as part of the BNSF analyses for the Railyard MOU (Personal communication from Chris Lindhjem to R. Ireson, 2006) based on
data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to C. Lindhjem, 2006).
c.  SwRI final report “Emissions Measurements — Locomotives” by Steve Fritz, August 1995.
d. Manufacturers’ emissions test data as tabulated by CARB.
e. Base SD-70 emission rates taken from data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to R. Ireson, 2006, 2007).
f.  Average of manufacturers’ emissions test data as tabulated by CARB and data from the AAR/SwRI Exhaust Plume Study, tabulated and calculated by ENVIRON..
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Table 126
DPM Emission Factors (g/hr) for Locomotives — ICTF and Dolores Rail Yards
Adjusted for Fuel Sulfur Content of 123 ppm

Project Year 2012

Model Throttle Setting

Group Tier Idle DB N1 N2 N3 N4 N5 N6 N7 N8 Source®
Switchers N 31 56 23 76 128.88 | 13997 | 1723 | 27141 314.54 407.68 | EPA RSD*

GP-3x N 38 72 31 110 173.71 | 186.62 | 228.87 | 367.46 | 422.12 553.28 | EPA RSD*

GP-4x N 47.94 80.04 35.7 1343 | 211.42 | 227.55 | 288.04 | 486.31 582.25 74742 | EPA RSD*

GP-50 N 26.01 64.08 51.25 142.5 | 281.58 | 273.94 | 337.7 | 584.97 | 661.29 844.34 | EPA RSD*

GP-60 N 48.6 98.45 48.72 131.7 | 265.69 | 263.57 | 321.68 | 568.97 | 677.95 856.88 | EPA RSD*

GP-60 0 21.1 25.4 37.6 75.5 223.58 | 310.04 | 443.86 | 638.69 | 1026.49 | 1201.02 | SWRI” (KCS733)

SD-7x N 24.02 4.84 40.99 65.75 146.43 | 213.99 | 275.26 | 330.27 | 433.25 536.21 | SWRI*

SD-7x 0 14.78 15.14 36.81 61.11 | 215.18 | 334.37 | 386.39 | 763.32 | 929.08 1006.22 | GM EMD*

SD-7x 1 29.2 31.8 37.1 66.2 204.81 | 260.48 | 374.34 | 628.47 | 714.05 771.41 | SWRI® (NS2630)

SD-7x 2 24.4 59.5 38.3 134.2 | 253.75 | 264.44 | 28733 | 48598 | 612.66 640.82 | SWRI° (UP8353)

SD-90 N 61.05 108.5 50.1 99.06 | 238.94 | 372.98 | 4814 | 290.16 | 235.36 849.58 | GM EMD*

Dash 7 N 64.95 180.48 | 108.23 | 121.22 | 305.04 | 291.17 | 296.33 | 253.72 2459 303.73 | EPA RSD*

Dash 8 N 36.95 147.52 | 86.04 | 133.12 | 247.24 | 260.5 | 292.88 | 316.53 | 342.82 444.86 | GE*

Dash 9 N 32.11 53.89 54.22 | 108.11 | 186.57 | 256.9 331.2 | 370.89 | 355.01 510.32 | SWRI 2000

Dash 9 0 33.84 50.67 56.09 | 117.36 | 19448 | 234.44 | 550.47 | 486.34 | 444.03 409.74 | Average of GE & SwRI'

Dash 9 1 16.9 88.4 62.1 140.2 | 257.93 | 340.77 | 378.88 | 440.83 | 397.73 562.7 SwWRI” (CSXT595)

Dash 9 2 7.7 42 69.3 145.8 | 258.19 [ 324.33 | 362.16 | 354.56 | 375.02 439.33 | SWRI” (BNSF 7736)

C60-A N 70.96 83.88 68.57 78.56 235.8 | 207.97 | 246.68 | 263.87 166.49 262.3 GE*® (UP7555)

Notes:

a. EPA Regulatory Support Document, “Locomotive Emissions Regulation,” Appendix B, 12/17/97, as tabulated by CARB and ENVIRON.

b. Base emission rates provided by ENVIRON as part of the BNSF analyses for the Railyard MOU (Personal communication from Chris Lindhjem to R. Ireson, 2006) based on
data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to C. Lindhjem, 2006).

SwRI final report “Emissions Measurements — Locomotives” by Steve Fritz, August 1995.

Manufacturers’ emissions test data as tabulated by CARB.

Base SD-70 emission rates taken from data produced in the AAR/SwRI Exhaust Plume Study (Personal communication from Steve Fritz to R. Ireson, 2006, 2007).

Average of manufacturers’ emissions test data as tabulated by CARB and data from the AAR/SwRI Exhaust Plume Study, tabulated and calculated by ENVIRON..

o Qo
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Sulfur oxides emission factors were calculated, using the method discussed in Part IV.
A.1, based on fuel sulfur levels of 15 and 123 ppm. The SOx emission factors for Project
Year 2010 are shown in Table 127.

Table 127
SOx Emission Factors for Locomotives — ICTF and Dolores Rail Yards
Project Year 2012

Fuel Sulfur Content (ppm) SOx Emission Factor (g/1b of fuel)®

CA Diesel 47-State Diesel CA Diesel 47-State Diesel

15 123 0.0132 0.109

Notes:
a. Based on 8.83 x 10 g of SOx per ppm-Ib of fuel.

Emissions

Emissions were calculated for 2012 using the same methodology as the 2005 baseline
year (See Part IV.A.1) and the emission factors detailed above. As previously discussed,
the intermodal line-haul locomotive model distributions was adjusted based on UPRR
acquisition and retirement projections. The number of locomotives per consist for
different intermodal train events was adjusted downward in inverse proportion to the
increase in average locomotive horsepower. Intermodal train activity (i.e., number of
train events) was assumed to grow as a result of the increased lift counts at ICTF and the
changes in the fraction of total intermodal activity associated with on-dock trains. The
combined effect of these two adjustment results in a constant ratio of available consist
horsepower per trailing ton of freight, and an increase in total activity in proportion to the

projected growth in total trailing tons of freight.

Yard switching operations supporting ICTF for 2012 were projected to increase in
proportion to the lift count projections. Yard switching operations supporting on-dock
trains were projected to increase or decrease in proportion to the estimated changes in
trailing tons of freight for those trains in those years. It was assumed that ULEL switcher
locomotive were used for all switching activities in 2012. Table 128 shows the

locomotive emissions for Project Year 2012.
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Table 128
Criteria Pollutant, DPM, and GHG Emissions from
Locomotives — ICTF and Dolores Rail Yards

Project Year 2012
Emissions Emissions
(tons/yr) (metric tons/yr)

Activity ROG | CO | NOx |PM;,| DPM | SOx CO, N,O | CHy

Train Activity 2.11 | 399 | 3358 | 1.04 | 1.04 [ 0.13 | 2,472.90 | 0.06 | 0.19

Yard Operations | 15.15 [ 35.39 | 50.88 | 1.10 | 1.10 [ 0.16 | 15,917.02 | 0.40 | 1.25

Load Testing 0.61 | 1.69 | 19.50 | 0.45 | 0.45 [ 0.03 | 1,539.17 ] 0.04 | 0.12

Service Idling 1.90 | 3.70 | 1425 | 0.44 | 0.44 | 0.09 | 1,142.13 | 0.03 | 0.09

Total 19.78 | 44.77 1 118.21 | 3.03 | 3.03 | 0.41 | 21,071.22 | 0.53 | 1.66

2. HHD Diesel-Fueled Dravage Trucks

The 2012 calendar year emissions from HHD Diesel-fueled drayage trucks are based on
the number of truck trips, the truck fleet distribution, the length of each trip, and the
amount of time spent idling. The trucks are owned and operated by many large trucking
companies and independent operators (draymen). Therefore, a fleet distribution is not
available. For emission calculations, the EMFAC2007 model default fleet distribution
for HHD Diesel-fueled trucks operating in Los Angeles County during calendar year
2012 was used. The number of truck trips was based on the predicted lift count for
2012, a gate count balancing factor,” and the assumption that 40% of the trucks
entering ICTF with a container also leave the facility with a container.'” See Appendix

B-1 for a detailed discussion on the calculation methodology.

Table 129 summarizes the activity data, such as annual VMT and idling time, for HHD
Diesel-fueled drayage trucks operating at ICTF. Based on discussions with UPRR staff,
it was assumed that, on average, each truck will idle a total of 20 minutes per trip,
including 10 minutes of idling at the gate, 5 minutes of idling while containers are loaded

or unloaded, and 5 minutes of idling for other delays. The total idling time per trip has

% Per the ICTF Modernization Plan.

% The gate balancing factor is equal to the “in-gate” container count divided by the total number of
containers passing through the “in-gate” and “out-gate” of ICTF. In 2006, the gate balancing factor was
61%.

1% personal communication from Greg Chiodo of HDR on September 24, 2007.
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been reduced for the 2005 baseline year due to the improved efficiency of the WSG

crancs.
Table 129
Summary of HHD Drayage Truck Activity Data — ICTF Rail Yard
Project Year 2012
VMT per Idling Time
Number of | HHD Truck Annual
HHD Truck Trip VMT Fuel Use
Trips® (mi/trip)° (mi/yr) (gal/yr)° (min/trip)® (hr/yr)
1,663,200 1.75 2,910,600 1,208,524 20 554,400

Notes:

a.  Number of truck trips based on predicted lift count for 2012 and was estimated by HDR.

b. Trip length estimated from aerial photos of the Yard.

c. Includes fuel used during traveling and idling.

d. Engineering estimate based on personal communication with the Intermodal Operations Manager for
the ICTF, Commerce, LATC, and Oakland Yards. The operations of the WSG cranes will reduce
idling to approximately 20 minutes per trip in 2012.

Calendar year 2012 criteria pollutant emission factors for the HHD Diesel-fueled drayage
trucks were obtained from CARB’s EMFAC2007 model. The emissions from idling and
traveling modes were calculated separately. Fleet average emission factors for traveling
exhaust emissions were calculated using the EMFAC2007 model with the BURDEN
output option. Fleet average emission factors for idling were calculated using the
EMFAC2007 model with the EMFAC output option. Since the fleet distribution is not
known, the EMFAC2007 default distribution for Los Angeles County was used. The
2012 emission factors for the HHD Diesel-fueled drayage trucks are shown in Table 130.
Detailed emission factor derivation calculations and the EMFAC2007 output are

contained in Appendix B-4.
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Table 130
Criteria Pollutant Emission Factors for HHD Diesel-Fueled Drayage
Trucks — ICTF Rail Yard

Project Year 2012
Fleet Average Emission Factors
Operating Mode ROG CO NOx PM,° DPM°® | SOx
Traveling (g/mi)” 4.08 10.25 18.49 1.21 1.15 0.03
Idling (g/hr)’ 11.32 46.71 113.45 1.45 1.45 0.06

Notes:

a. Emission factors calculated for calendar year 2012 using the EMFAC2007 model with the BURDEN
output option. The default fleet distribution for Los Angeles County was used.

b. Emission factors calculated for calendar year 2013 using the EMFAC2007 model with the EMFAC
output option. The default fleet distribution for Los Angeles County was used.

c. The PM, emission factor includes engine exhaust emissions along with brake and tire wear. The
DPM emission factor includes engine exhaust emissions only.

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from
drayage truck operations. The GHG emission factors are based on fuel consumption, not
activity (i.e. miles driven or hours of operation), or model year. Therefore, the same
factors are used to calculate emissions from both traveling and idling modes and for all
model year trucks. A fuel-specific carbon oxidization factor, from the CARB emission
factor document, was also used to calculate CO, emissions. The GHG emission factors
and carbon oxidization factor used to calculate emissions from drayage trucks during
Project Year 2012 are shown in Table 131. A copy of CARB’s Draft Emission Factors

for Mandatory Reporting Program document is contained in Appendix C.

Table 131
GHG Emission Factors for HHD Diesel-Fueled Drayage
Trucks — ICTF Rail Yard

Project Year 2012
Carbon Oxidization Emission Factors (kg/gal)”
Operating Mode Factor (%) CO, N,O° CH,*
Traveling/Idling” 99.0 10.15 [1.39x10° | 4.16x10”

Notes:

a. Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting Program document
(August 10, 2007).

b. Emission factors are based on fuel consumption; therefore, the same factors are used for both the
traveling and idling modes.

c. Based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for
Mandatory Reporting Programs, August 10, 2007) and 42 gallons per barrel.
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To calculate the 2012 calendar year emissions from drayage truck operations, the activity
data shown in Table 129 were combined with the emission factors shown in Tables 130
and 131. Table 132 shows the criteria pollutant, DPM, and GHG emission estimates for
the HHD Diesel-fueled drayage trucks operating at ICTF during Project Year 2012.

Table 132
Criteria Pollutant, DPM, and GHG Emissions from HHD Diesel-Fueled
Drayage Trucks — ICTF Rail Yard

Project Year 2012
Emission Emissions
Operating (tons/yr) (metric tons/yr)

Mode ROG CO NOx PMlo DPM SOx C02 NzO CH4

Traveling 13.10 | 32.88 | 59.31 | 3.89 | 3.68 | 0.09 | 847532 | 0.01 | 0.04

Idling 6.92 | 28.54 | 69.33 | 0.89 | 0.89 | 0.04 | 3,668.54 | 0.01 | 0.02

Total 20.02 | 61.42 | 128.64 | 4.78 | 457 | 0.13 | 12,143.86 | 0.02 | 0.06

3. Cargo Handling Equipment (CHE)

A key component of the modernization project is the replacement of Diesel-fueled cargo
handling equipment with 39 electric wide span gantry (WSG) cranes. The cranes will be
installed in 3 sets of 13 cranes.'”" All 39 WSG cranes are expected to be operating at full
capacity by 2012.'9 All of the Diesel-fueled CHE, except one forklift and one top pick,
will be removed from the facility. The use of the forklift and the top pick will be limited
to emergency operation only. In addition, two alternative-fueled yard hostlers'®® will be

used for emergencies.

The following assumptions were used to determine the activity level for the Diesel-fueled
CHE and the alternative-fueled yard hostlers.
e All 39 of the WSG cranes will be operating at full capacity in 2012.'**
Diesel-fueled CHE will be used for emergency operation only.

e The forklift and top pick will be used for a maximum of 1 hour per day each.

1% per ICTF Modernization Plan.

12 Personal communication with Lanny Schmid of UPRR on August 21, 2007.
19 The yard hostlers will be fueled with biodiesel, propane, or LNG.

1% Personal communication with Lanny Schmid of UPRR on August 21, 2007.
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e Two alternative-fueled yard hostlers will be used at the facility for emergencies.
They will be fueled with biodiesel, propane, or LNG'® and operation will not

exceed 1 hour per day per unit.

The CHE equipment specification and activity data for Project Year 2012 are

summarized in Table 133.

Table 133
Equipment Specifications and Activity Data for Cargo Handling
Equipment — ICTF Rail Yard

Project Year 2012
Hours of
Equipment Model | Rating | No. of | Operation | Fuel Use

Type Make/Model Year (hp) | Units® | (hr/yr/unit) (gal/yr)
Forklift® Toyota 6FDU25 | 1997 85 1 365 642°
Top Pick® Taylor Tay-950 1989 350 1 365 4,352°
Yard Hostler’ TBD 2012 | 175 2 365 7,026°
WSG Crane TBD TBD TBD 39 8,760 0
Total 43 12,020
Notes:

a. This equipment will be Diesel-fueled and operated for emergency use only.

b. The yard hostlers will be fueled with biodiesel, propane, or LNG and be used for emergencies only.

c. Equipment counts are from the ICTF Modernization Plan.

d. Fuel use is based on the equipment specific BSFC rate from the OFFROAD2007 model and a Diesel
fuel density of 7.1 1b/gal.

e. Fuel use is based on the equipment specific BSFC rate from the OFFROAD2007 model and an LPG
density of 3.9 Ib/gal.

f. The WSG cranes are electric.

Equipment specific criteria pollutant and DPM emission factors for the 2012 calendar
year were calculated using a spreadsheet developed by CARB staff, based on the
OFFROAD2007 model. The DPM emission factors were adjusted, as needed, to show
compliance with CARB’s Regulation for Mobile Cargo Handling Equipment at Ports
and Intermodal Rail Yards (CARB, 2005).'° It was assumed that a Level 3 verified
Diesel emission control strategy (VDECS), with a minimum DPM reduction of 85%, was

installed on each affected equipment unit.

1% Emissions were calculated based on the use of LPG/LNG. The OFFROAD model does not distinguish
between these fuels.
1% Available at http://www.arb.ca.gov/ports/cargo/cargo.htm.
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Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from CHE
operations. The GHG emission factors are based on fuel consumption and are not
equipment or year specific. A fuel-specific carbon oxidization factor, from the CARB
emission factor document, was also used to calculate CO, emissions. The criteria
pollutant emission factors, DPM, and GHG emission factors, as well as the carbon
oxidization factor used to calculate emissions from the CHE, are shown in Table 134.
Detailed emission factor derivation calculations and the CARB spreadsheet are contained
in Appendix D-3. A copy of CARB’s Draft Emission Factors for Mandatory Reporting

Program document is contained in Appendix C.

To calculate the emissions from CHE operations, the activity data shown in Table 133
were combined with the emission factors shown in Table 134. The criteria pollutant,
DPM, and GHG emission estimates for the CHE operating at ICTF during Project Year
2012 are shown in Table 135.
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Table 134
Criteria Pollutant, DPM, and GHG Emission Factors for Cargo Handling Equipment — ICTF Rail Yard

Project Year 2012
Carbon Emission Factors (g/hp-hr)* Emission Factors (kg/ gal)b
Equipment | Make/ | Model Fuel Oxidization
Type Model | Year Type Factor (%)° | ROG | CO | NOx | PM;, | DPM | SOx | CO, N,O° CH,
Forklift 6?38?5 1997 Diesel 99.0 099 | 340 | 875 | 010 | 0.0 | 0.062 | 10.15| 1.39x10° | 4.16x 10
Top Pick TT;;Y;";O 1989 Diesel 99.0 0.68 | 270 | 817 | 006 | 0.06 |0.060 | 10.15 | 1.39x10° | 4.16x10°
sziir TBD 2012 | LPG/LNG* 99.0 023 | 1675 | 1.68 | 060 | NA | 0.00 | 595 | 9.02x10° | 9.02x10°
WSG Crane | TBD TBD Electric 99.0 NA | NA | NA | NA | NA | NA [ NA NA NA
Notes:

a. Criteria pollutant emission factors calculated using a spreadsheet, developed by CARB staff, based on the OFFROAD2007 model. DPM emission factors that are shown in
italics were adjusted for compliance with CARB’s Regulation for Mobile Cargo Handling Equipment at Ports and Intermodal Rail Yards. It was assumed that a Level 3
VDECS (85% control) was installed on each affected unit.

. GHG emission factors and carbon oxidization factors from CARB’s Draft Emission Factors for Mandatory Reporting Program document (August 10, 2007).

c. Emission factor based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for Mandatory Reporting Programs, August 10, 2007) and 42
gallons per barrel.

d. The yard hostlers will be fueled with biodiesel, propane, or LNG. Emissions were calculated based on the use of LPG/LNG. The OFFROAD model does not distinguish
between these fuels. Emission factors for all potential fuels are shown in Section 1.5.1.7 of the ADP.
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Table 135

Criteria Pollutant, DPM, and GHG Emissions from Cargo Handling Equipment — ICTF Rail Yard

Project Year 2012
Equipment Model Emission (tpy) Emission (metric tons/yr)

Type Make/Model Year | Fuel Type | ROG CO NOx | PM;, | DPM SOx CO, N,O CH4
Forklift Toyota 6FDU25 1997 Diesel 0.01 0.04 0.09 0.00 0.00 0.00 6.45 0.00 0.00
Top Pick Taylor Tay-950 1989 Diesel 0.06 0.22 0.68 0.00 0.00 0.00 43.74 0.00 0.00
Yard Hostler | Capacity TIS000 | 2005 | Alternative | 0.01 0.92 0.09 0.03 0.00 0.00 41.39 0.00 0.00
WSG Crane TBD TBD Electric 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 0.09 1.18 0.86 0.03 0.00 0.00 91.58 0.00 0.00
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CARB’s speciation profile database was used to determine the fraction of each TAC in
the total ROG emissions from the propane-fueled yard hostlers. The database does not
contain a profile for propane combusted in an internal combustion engine. Therefore, the
speciation profile for natural gas-fired reciprocating engines was used.'”’ All TACs
listed in the most recent version of the Emission Inventory Criteria and Guidelines Report
for the Air Toxics “Hot Spots” Program have been included. The TAC speciation profile
and annual emissions of each TAC are shown in Table 136. The relevant sections of the

speciation profile database are included in Appendix D-3.

Table 136
TAC Emissions from Propane-Fueled Yard Hostlers — ICTF Rail Yard
Project Year 2012

Organic Emissions
CAS Pollutant® Fraction™® (tons/yr)
95636 1,2,4-trimethylbenzene 0.00001 1.89x 107
75070 acetaldehyde 0.00003 5.67x 107
71432 benzene 0.00010 2.08x 10°
110827 cyclohexane 0.00001 1.89 x 107
100414 ethylbenzene 0.00001 1.89x 107
74851 ethylene 0.00058 1.19 x 10”
50000 formaldehyde 0.00074 1.53x 10
108383 m-xylene 0.00001 1.89x 10”7
110543 n-hexane 0.00002 3.78 x 107
95476 o-xylene 0.00001 1.89 x 10~
115071 propylene 0.00154 3.20x 107
108883 toluene 0.00004 7.56x 107
1330207 xylene 0.00002 3.78 x 107
Total 6.43x 10”

Notes:

a. Emissions were calculated for only those chemicals that were in both the CARB SPECIATE database
and the AB 2588 list.

b. Organic fraction data are from CARB’s SPECIATE database. Data are from profile #719 “I.C.E.
reciprocating — natural gas.” A speciation profile for propane was not included in the database.

c.  Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.0914.

4. Heavy Equipment

The Diesel-fueled heavy equipment is used at ICTF for non-cargo-related activities at the

Yard, such as RTG crane maintenance, handling of parts and Company material,

197 Speciation profile number 719 was used to calculate TAC emissions for these sources.
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derailments, etc. Also, two propane-fueled forklifts are used at the locomotive shop at
the Dolores Yard. It was assumed that by 2012, the crane maintenance shop would be
closed due to the replacement of Diesel-fueled RTG cranes with the electric WSG cranes.
While maintenance will be required on the WSG cranes, the nature of those operations
has not yet been determined and specifications for support equipment are not available.
Also, the WSG cranes are stationary units. Therefore, maintenance will not be performed

at a centralized location.

The following assumptions were used to calculate the 2012 activity data for each piece of
heavy equipment.

¢ No change in the hours of operation for the Grove Crane and the propane-fueled
forklifts at the Dolores Yard. These units are used by the Car Department and the
Locomotive Shop, respectively, and those operations are not tied to cargo
handling operations.

e Since RTG operations were replaced by the WSG cranes, the crane maintenance
shop would be closed and all associated Diesel-fueled equipment would be
retired. As discussed above, maintenance will be required on the WSG cranes,
but the nature of those operations has not yet been determined.

e The man lift would be retained and used in various locations within the Yard.

Assumed no change in the hours of operation from the baseline year.

The heavy equipment specification and activity data for the Project Year 2012 are

summarized in Table 137.
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Table 137
Equipment Specifications and Activity Data for Heavy Equipment — ICTF and Dolores Rail Yards

Project Year 2012
No. Hours of

Equipment Model Rating of Operation Fuel Use
Yard Location Type Make/Model Fuel Type Year (hp) | Units (hr/yr/unit)” (gal/yr)’
ICTF Car Department Crane Grove RT600E Diesel 2004 173 1 1,095 5,392
ICTF Various Locations Man Lift TBD Diesel 2008 50 1 1,825 3,133
Dolores Locomotive Shop Forklift Yale GP060 Propane Unknown 150 2 3,285 38,441
Total 4 46,966
Notes:

a. Assumed no change from the 2005 baseline in hours of operation.

b. The total fuel used by all units in each category.
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Equipment-specific criteria pollutant and DPM emission factors for Project Year 2012
were calculated using the OFFROAD2007 model. The DPM emission factors were
adjusted, as needed, to show compliance with CARB’s Regulation for Mobile Cargo
Handling Equipment at Ports and Intermodal Rail Yards (CARB, 2005). It was assumed
that a Level 3 verified Diesel emission control strategy (VDECS), with a minimum DPM

reduction of 85%, was installed on each affected equipment unit.

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from heavy
equipment operations. The GHG emission factors are based on fuel consumption and are
not equipment or year specific. A fuel-specific carbon oxidization factor, from the
CARB emission factor document, was also used to calculate CO, emissions. The criteria
pollutant emission factors, DPM, and GHG emission factors, as well as the carbon
oxidization factor used to calculate emissions from the heavy equipment are shown in
Table 135. Detailed emission factor derivation calculations and the OFFROAD2007
output are contained in Appendix E-3. A copy of CARB’s Draft Emission Factors for
Mandatory Reporting Program document is contained in Appendix C.

To calculate the emissions from CHE operations, the activity data shown in Table 137
were combined with the emission factors shown in Table 138. The criteria pollutant,
DPM, and GHG emission estimates for the Diesel-fueled CHE operating at ICTF during
Project Year 2012 are shown in Table 139.

-165-



Table 138
Criteria Pollutant, DPM, and GHG Emission Factors for Heavy Equipment — ICTF and Dolores Rail Yards

Project Year 2012
) Carbon Emission Factor (g/bhp-hr)* Emission Factor (kg/gal)®
Equipment| Make/ Fuel Model | Oxidization
Yard Type Model | Type Year | Factor (%) | ROG™| CO | NOx | PM;y | DPM | SOx | CO, N,0¢ CH,*
Grove . 5 5
ICTF Crane RT600E Diesel 2004 99.0 0.64 | 3.56 | 533 | 0.04 | 0.04 | 0.01 | 10.15 | 1.39x 107 | 4.16x 10
ICTF | Man Lift | Unknown | Diesel 2008 99.0 0.21 325 | 2.84 | 0.01 0.01 | 0.01 | 10.15 | 1.39x10” | 4.16x 107
Dolores | Forklift G?(i)lgo Propane | ALL® 99.5 0.15 | 31.29 | 6.71 0.06 NA | 0.00 | 595 |[3.74x10°| 831x10°
(Notes:

a. Criteria pollutant emission factors from the OFFROAD2007 model. DPM emission factors that are shown in italics were adjusted for compliance with CARB’s Regulation
for Mobile Cargo Handling Equipment at Ports and Intermodal Rail Yards. It was assumed that a Level 3 VDECS (85% control) was installed on each affected unit.

b. Evaporative emissions for these sources are negligible.

c. GHG emission factors and carbon oxidization factor from CARB’s Draft Emission Factors for Mandatory Reporting Program document (August 10, 2007).

d. Emission factors for Diesel fuel sources based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for Mandatory Reporting Programs,
August 10, 2007) and 42 gallons per barrel. Emission factors for propane-fueled sources based on an LPG HHV of 91,300 Btu/gal (from the Transportation Energy Data

Book: Edition 26, U.S. Department of Energy, 2007).

e. To obtain the criteria pollutant emission factors, the forklifts are modeled as the calendar year 2012 fleet average model year group from the OFFROAD2007 model.
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Table 139
Criteria Pollutant, DPM, and GHG Emissions from Heavy Equipment — ICTF and Dolores Rail Yards

Project Year 2012
Equipment Fuel Model Emissions (tons/year) Emission (metric tons/year)
Yard Type Make/Model | Type | Year 1" poG | co | Nox | PMy | DPM | SOx CO, N,O | CH,
ICTF Crane Grove RT600E Diesel 2004 0.06 0.32 0.48 0.00 0.00 0.00 54.18 0.00 0.00
ICTF Man Lift Unknown Diesel 2008 0.01 0.15 0.13 0.00 0.00 0.00 31.49 0.00 0.00
Dolores Forklift Yale GP060 Propane ALL 0.05 10.20 | 2.19 0.02 0.00 0.00 227.58 0.00 0.00
Total 0.12 10.67 | 2.80 0.02 0.00 0.00 313.25 0.00 0.00
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CARB’s speciation profile database was used to determine the fraction of each TAC in
the total ROG emissions from the propane-fueled forklifts. The database does not
contain a profile for propane combusted in an internal combustion engine. Therefore, the
speciation profile for natural gas-fired reciprocating engine was used.'”™ All TACs listed
in the most recent version of the Emission Inventory Criteria and Guidelines Report for
the Air Toxics “Hot Spots” Program have been included. The TAC speciation profile
and annual emissions of each TAC are shown in Table 140. The relevant sections of the

speciation profile database are included in Appendix E-3.

Table 140
TAC Emissions from Propane-Fueled Forklifts — Dolores Rail Yard
Project Year 2012

Organic Emissions
CAS Pollutant® Fraction™® (tons/yr)
95636 1,2,4-trimethylbenzene 0.00001 4.61x 107
75070 acetaldehyde 0.00003 1.38x 10°
71432 benzene 0.00010 5.07x10°
110827 cyclohexane 0.00001 4.61x 107
100414 ethylbenzene 0.00001 4.61 x 10
74851 ethylene 0.00058 2.90x 107
50000 formaldehyde 0.00074 3.73x 107
108383 m-xylene 0.00001 4.61x 107
110543 n-hexane 0.00002 9.21x 107
95476 o-xylene 0.00001 4.61x 107
115071 propylene 0.00154 7.78 x 107
108883 toluene 0.00004 1.84x 10°
1330207 xylene 0.00002 9.21x 107
Total 1.57 x 10

Notes:

a. Emissions were calculated for only those chemicals that were in both the CARB SPECIATE database
and the AB 2588 list.

b. Organic fraction data are from CARB’s SPECIATE database. Data are from profile #719 “I.C.E.
reciprocating — natural gas.” A speciation profile for propane was not included in the database.

c.  Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.0914.

5. TRUs and Reefer Cars

Criteria pollutant, DPM, and GHG emissions were calculated from the Diesel-fueled

engines that power the refrigeration units on TRUs and reefer cars. In addition to the

1% Speciation profile number 719 was used to calculate TAC emissions for these sources.
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Diesel engine exhaust emissions, GHG emissions from refrigerant loss were also

calculated.

The TRUs are owned by a variety of independent shipping companies and equipment-
specific data are not available. Therefore, the default Diesel engine equipment rating and
distribution contained in the OFFROAD2007 model were used for emission calculations.
It was assumed that the number of TRUs and reefer cars in the Yard at any one time

remained constant during the year, with individual units cycling in and out of the Yard.

Emissions from TRUs and reefer cars are based on average size of the Diesel engines, the
average number of units in the Yard, and the hours of operation for each engine. The
number of units in the yard during the 2012 calendar year was calculated by multiplying
the 2005 TRU count, based on UPRR car data reports, by the ratio of the predicted lift
count for 2012'” to the 2005 lift count.''® The equipment size and hours of operation for
each unit were not changed from the 2005 baseline assumptions. Equipment

specifications and activity data for TRUs and reefer cars are summarized in Table 141.

Table 141
Equipment Specifications and Activity Data for TRUs and
Reefer Cars — ICTF Rail Yard

Project Year 2012
Average No. Hours of Operation
Equipment Average of Units in (hr/day)* (hr/yr)* Fuel Use
Type Rating (hp)* Yard® (gal/yr)*
Container 28.56 123 4 1,460 213,331
Railcar 34 18 4 1,460 34,491
Notes:

a. Based on the average horsepower distribution in the OFFROAD2007 model.

b. UPRR staff estimates and car data reports indicate that in 2005 there were approximately 35 TRUs and
2-5 reefer cars in the Yard at any given time. To be conservative, these estimates were increased by
100%. For 2012, the number of TRUs and reefer cars was equal to the No. of Units in 2005 x (2012
lift count/2005 lift count).

c. From CARB’s Staff Report: Initial Statement of Reason for Proposed Rulemaking for Airborne Toxic
Control Measure for In-Use Diesel-Fueled Transport Refrigeration Units (TRU) and TRU Generator
Sets, and Facilities Where TRUs Operate, October 2003.

d. It was assumed that the number of units and the annual hours of operation remain constant, with
individual units cycling in and out of the Yard.

e. Fuel use calculated based on the BSFC contained in the OFFROAD2007 model and a Diesel fuel
density of 7.1 Ib/gal. Fuel use shown is for all units in each category.

199 From the ICTF Modernization Plan.
"% provided by UPRR.
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Criteria pollutant and DPM emission factors for the Diesel-fueled engines on TRUs and
reefer cars are from the OFFROAD2007 model. The DPM emission factor was adjusted
to show compliance with the CARB’s Airborne Toxic Control Measure for In-Use
Diesel-Fueled Transport Refrigeration Units (TRU) and TRU Generator Sets, and
Facilities Where TRUs Operate (CARB, 2004).""" Emission factors from CARB’s Draft
Emission Factors for Mandatory Reporting Program document (August 10, 2007) were
used to calculate GHG emissions from TRU engine operations. A fuel-specific carbon
oxidization factor, from the CARB emission factor document, was also used to calculate
CO; emissions. The criteria pollutant, DPM, and GHG emission factors, as well as the
carbon oxidation factor, used to calculate emissions from the TRUs and reefer cars are
shown in Table 142. Detailed emission factor derivation calculations and the
OFFROAD2007 output are contained in Appendix F-3. A copy of CARB’s Draft
Emission Factors for Mandatory Reporting Program document is contained in

Appendix C.

"1 Available at http://www.arb.ca.gov/regact/trude03/frol.pdf
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Table 142
Criteria Pollutant, DPM, and GHG Emission Factors for Diesel-Fueled TRUs and
Reefer Car Engines — ICTF Rail Yard
Project Year 2012

Carbon Emission Factors Emission Factors
Equipment Oxidization (g/hp-hr-unit)* (kg/gal)’
Type Factor (%)° voC’ CO NOx PMy,y | DPM® SOx‘ CO, N,O' CH,'
TRU 99.0 0.94 5.09 5.64 0.12 0.12 0.01 10.15 1.39x 107 4.16x 107
Reefer Car 99.0 1.01 5.57 6.01 0.12 0.12 0.01 10.15 1.39x 107 4.16x 107
Notes:

Emission factors from OFFROAD2007 model.

Evaporative emissions from this source are negligible.

DPM emission factor was adjusted to show compliance with the TRU ATCM. The average of the LETRU and ULETRU factors from Table 3 of the ATCM was used.
Emission factor based on a Diesel fuel sulfur content of 130 ppm.

GHG emission factors and carbon oxidization factor from CARB’s Draft Emission Factors for Mandatory Reporting Program document (August 10, 2007).

Emission factors for Diesel fuel sources based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for Mandatory Reporting Programs, August
10, 2007) and 42 gallons per barrel

mo as o
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To calculate the emissions from the operation of the Diesel-fueled engines on TRUs and
reefer cars, the activity data shown in Table 138 was combined with the emission factors
shown in Table 139. The criteria pollutant, DPM, and GHG emission estimates for the
Diesel-fueled engines on TRUs and reefer cars operating at ICTF during Project Year

2012 are shown in Table 143.

Table 143
Emissions from Diesel-Fueled TRUs and Reefer Car Engines — ICTF Rail Yard
Project Year 2012
Equipment Emissions (tons/yr) Emissions (metric tons/yr)
Type VOC CO NOx | PM;o | DPM | SOx CO, N,O CH4
TRU 295 116.04 |1 17.78 | 0.38 | 0.38 | 0.03 | 2,143.66 | 0.00 | 0.01
Reefer Car | 0.51 | 2.84 | 3.06 | 0.06 | 0.06 | 0.00 | 346.58 0.00 | 0.00
Total 3.46 | 18.88 | 20.84 | 0.44 | 0.44 | 0.03 | 2,490.25 | 0.00 | 0.01

In addition to the GHG emissions from the Diesel-fueled engines on the TRUs and reefer
cars, GHG emissions were calculated for refrigerant losses from TRUs. Emissions were
calculated for HFC-125, HFC-134a, and HFC-143a, according to the methods outlined in
the Berths 136-147 (TraPac) Container Terminal Draft Environmental Impact Statement
(EIS)/Environmental Impact Report (EIR) (Port of Los Angeles, 2007). The activity data,
emission factors, and emissions from TRU and reefer car refrigerant loss are shown in

Table 144.
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Table 144

GHG Emissions from TRU and Reefer Car Refrigerant Loss — ICTF Rail Yard

Project Year 2012
Avg. No. | Refrigerant Charge | Annual Refrigerant | Annual Refrigerant Emissions by Refrigerantd’e
of Units in per Unit (kg)b Loss Rate (%)° Loss (kg/yr) metric tons/yr)

Equipment Type Yard® HFC-125 HFC-134a HFC-143a
TRU 123 6.35 35% 273.23 0.060 0.142 0.071
Reefer Car 18 6.35 35% 39.03 0.009 0.020 0.010
Total 140 312.26 0.069 0.162 0.081
Notes:

a. See Table 138.

b. From Berths 136-147 (TraPac) Container Terminal Project Draft EIS/EIR (POLA, 2007).

c. POLA upper bound estimate, TraPac Draft EIS/EIR.

d. POLA estimate, TraPac Draft EIS/EIR.

e. Assumes a mix of refrigerants of 50% R404a and 50% HFC-134a; assumes R404a equals 52% HFC-143a, 44% HFC-125, and 4% HFC-134a.
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6. HHD Diesel-Fueled Delivery Trucks

In addition to the drayage trucks, HHD trucks deliver Diesel fuel, oil, sand, and soap to
the Dolores Yard and gasoline, Diesel fuel, and oil to ICTF. The annual number of
delivery truck trips was calculated based on the facility gasoline, Diesel fuel, oil, and
soap throughput and a tanker truck capacity of 8,000 gallons per truck. The annual
number of sand delivery truck trips was based on the discussions with UPRR staff. Per
the Dolores Yard Operations Manager, the facility receives 2 to 3 sand deliveries per
week. For the 2012 emissions inventory, it was assumed that there were no changes in
annual throughput for tanks located at the Dolores Yard since overall activity levels at the
Dolores Yard is expected to remain constant. For tanks located at ICTF, it was assumed
that all of the previously existing tanks were removed and a new tank, for the alternative
fuel was installed''?. The VMT per trip was estimated from aerial photos of the Yards
and is unchanged from the 2005 baseline inventory. Activity data for the HHD delivery

trucks is summarized in Table 145.

Table 145
Activity Data for HHD Delivery Trucks — ICTF and Dolores Rail Yards
Project Year 2012
Number | VMT per | Annual Idling Time
of Trip VMT | Fuel Use
Yard Delivery Type | Trips*® | (mi/trip)° | (mi/yr) | (gallyr)! | (min/trip)® | (hr/yr)
Dolores | Diesel Fuel 2,625 0.06 157.50 334 10 437.50
Dolores Sand 156 2.2 343.20 151 30 78.00
Dolores Oil 24 0.06 1.44 3 10 4.00
Dolores Soap 3 0.06 0.17 0.4 10 0.47
[cTF | Altemative 3 0.5 125 | 06 10 0.42
Fuel
Total 2,810 503.56 489 520.4

Notes:

a.  Number of truck trips for liquid products based on the material throughput and a tanker truck volume of
8,000 gallons per truck.

Number of sand truck trips based on personal communication with UPRR staff.

VMT per trip estimated from aerial photos of each Yard.

Fuel use is for both traveling and idling modes and was calculated from EMFAC2007.

Engineering estimate based on personal communication with UPRR staff.

oao o

12 per the ICTF Modernization Plan.
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Criteria pollutant and DPM emission factors for the HHD Diesel-fueled delivery trucks
were obtained from CARB’s EMFAC2007 model. The emissions from idling and
traveling modes were calculated separately. Fleet average emission factors for traveling
exhaust emissions were calculated using the EMFAC2007 model with the BURDEN
output option. Fleet average emission factors for idling were calculated using the
EMFAC2007 model with the EMFAC output option. Since the fleet distribution is not
known, the EMFAC2007 default distribution for Los Angeles County was used. The
criteria pollutant and DPM emission factors for the HHD Diesel-fueled delivery trucks
are shown in Table 146. Detailed emission factor derivation calculations and the

EMFAC2007 output are contained in Appendix G-3.

Table 146
Criteria Pollutant and DPM Emission Factors for HHD Diesel-Fueled
Delivery Trucks — ICTF and Dolores Rail Yards

Project Year 2012
Fleet Average Emission Factors
Operating Mode ROG CO NOx PM;° DPM°® SOx
Traveling (g/mi)" 4.08 10.25 18.49 1.21 1.15 0.03
Idling (g/hr)’ 11.32 46.71 113.45 1.45 1.45 0.06
Notes:

a. Emission factors calculated using the EMFAC2007 model with the BURDEN output option. The
default fleet distribution for Los Angeles County was used.

b. Emission factors calculated using the EMFAC2007 model with the EMFAC output option. The
default fleet distribution for Los Angeles County was used.

c. The PM,, emission factor includes engine exhaust emissions along with brake and tire wear. The
DPM emission factor includes engine exhaust emissions only.

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from
delivery truck operations. The GHG emission factors are based on fuel consumption, not
activity (i.e. miles driven or hours of operation); therefore, the same factors are used to
calculate emissions from both traveling and idling modes. A fuel-specific carbon
oxidization factor, from the CARB emission factor document, was used to calculate CO,

emissions. The GHG emission factors for delivery trucks are shown in Table 147. A
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copy of CARB’s Draft Emission Factors for Mandatory Reporting Program document is

contained in Appendix C.

Table 147
GHG Emission Factors for HHD Diesel-Fueled Delivery
Trucks — ICTF and Dolores Rail Yards

Project Year 2012
Carbon Oxidization Emission Factors (kg/gal)”
Operating Mode Factor (%)" CO, N,O° CH,*
Traveling/Idling’ 99.0 10.15 139x10° | 4.16x 10

Notes:

a. Emission factors and carbon oxidization factor from CARB’s Draft Emission Factors for Mandatory
Reporting Program document (August 10, 2007).

b. Emission factors are based on fuel consumption; therefore, the same factors are used for both the
traveling and idling modes.

c. Based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for
Mandatory Reporting Programs, August 10, 2007) and 42 gallons per barrel

To calculate the emissions from delivery truck operations, the activity data shown in
Table 145 was combined with the emission factors shown in Tables 146 and 147. The
criteria pollutant, DPM, and GHG emission estimates for the HHD Diesel-fueled delivery
trucks operating at the ICTF and Dolores yards during Project Year 2012 are shown in
Table 148.

Table 148
Criteria Pollutant, DPM, and GHG Emissions from HHD Diesel-Fueled
Delivery Trucks — ICTF and Dolores Rail Yards

Project Year 2012
Emission Emission
Operating (tpy) (metric tons/yr)
Mode ROG | CO NOx | PM;p | DPM | SOx CO, N,O | CHy4
Traveling 0.00 | 0.01 0.01 | 0.00 | 0.001 | 0.00 1.47 0.00 | 0.00
Idling 0.01 0.03 0.07 | 0.00 | 0.001 | 0.00 3.44 0.00 | 0.00
Total 0.01 | 0.04 | 0.08 | 0.00 | 0.00 | 0.00 4.94 0.00 | 0.00

-176-




7. Yard Trucks

Many light duty and medium duty gasoline-fueled trucks are used by the staff at the ICTF
and Dolores Yards. For the 2012 inventory, it was assumed that the number of vehicles,
the fleet distribution (number of vehicles per weight class), and the annual VMT were
unchanged from the 2005 baseline year. Emissions were based on a modified fleet
average model year distribution. It was assumed that vehicles in the fleet were the same
model years as existed in the 2005 baseline year or newer. For example, the 2005 fleet
included a model year 2000 Jeep Cherokee. For the 2012 emission estimate, it was
assumed this vehicle would be replaced at some time since 2005 with a newer vehicle.
Therefore, this vehicle was assumed to be a model year 2000-2012 light duty truck. The
equipment specifications and activity data for the yard trucks are summarized in Table

149.
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Table 149

Equipment Specifications and Activity Data for Gasoline-Fueled Yard Trucks — ICTF and Dolores Rail Yards

Project Year 2012

Equipment Vehicle Annual VMT | Fuel Use Idling
Yard Type Equipment ID Class Make/Model Model Year” (mi/yr)° (gal/yr)* (hr/yr)
ICTF SUV 1915-53287 LDT Jeep Cherokee 2000-2012 73,000 6,819 NA
ICTF Pickup Truck 1915-55536 LDT Chevy Extended Cab 2003-2012 73,000 6,791 NA
ICTF SUV 1915-19952 LDT Chevy Trailblazer 370 2003-2012 73,000 6,791 NA
ICTF Pickup Truck 1915-19971 LDT Chevy Extended Cab 2004-2012 73,000 6,783 NA
ICTF Van 1915-19975 | LHDT 1 Chevy 15 Passenger Van 2004-2012 73,000 11,795 91.25
Dolores Service Truck 73152 MHD Chevy C4500 2003-2012 12,644 2,099 91.25
Dolores Mgr Truck Unknown LDT Chevy Trailblazer 2004-2012 45,000 4,182 NA
Dolores Mgr Truck 73167 LDT Chevy Blazer 2004-2012 36,608 3,402 NA
Dolores Pickup Truck 73396 LDT Ford F-150 2005-2012 23,756 2,205 NA
Notes:

a. It was assumed that vehicles in the fleet were the same model years as existed in the 2005 baseline year or newer.
b. The 2005 VMT was estimated from either the odometer reading divided by the age of the vehicle or interviews with UPRR staff. Assumed no change in VMT from the 2005

baseline year.
c. Calculated using the EMFAC2007 model.

d. Idling time is an engineering estimate. Idling emissions from light duty trucks are negligible; therefore, idling time data for these vehicles was not collected.
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Modified fleet average criteria pollutant emission factors were obtained from CARB’s
EMFAC2007 model for each vehicle. The emissions from idling and traveling modes
were calculated separately. Traveling exhaust emission factors were calculated using the
EMFAC2007 model with the BURDEN output option. Idling emission factors for the
light-heavy duty and medium-heavy duty vehicles were calculated using the
EMFAC2007 model with the EMFAC output option. The idling emissions from light
duty trucks were negligible. The 2012 criteria pollutant emission factors for the yard
trucks are shown in Table 150. Detailed emission factor derivation calculations and the

EMFAC2007 output are contained in Appendix H-3.

-179-



Table 150
Criteria Pollutant Emission Factors for Yard Trucks — ICTF and Dolores Rail Yards

Project Year 2012

Traveling Emission Factors Idling Emission Factors
Equipment Vehicle Model (g/mi)* g/hr)°
Yard Type Make/Model Class Year ROG | CO | NOx | PMjy | SOx | ROG | CO [ NOx | PM; | SOx
ICTF SUV Jeep Cherokee LDT 2000-2012 | 0.04 [ 1.76 | 0.12 | 0.05 | 0.01 | NA NA NA NA | NA
ICTF Pickup Truck Chevy Ext. Cab LDT 2003-2012 | 0.03 | 1.08 | 0.07 | 0.04 | 0.01 | NA NA NA | NA [ NA
ICTF SUV Chevy Trailblazer LDT 2003-2012 | 0.03 | 1.08 [ 0.07 | 0.04 | 0.01 | NA NA NA NA | NA
ICTF Pickup Truck Chevy Ext. Cab LDT 2004-2012 | 0.02 [ 090 | 0.06 | 0.04 [ 0.01 | NA NA NA NA | NA
ICTF Van Chevy Van LHDT 1 | 2004-2012 | 0.03 | 0.38 | 0.13 | 0.04 | 0.01 | 23.66 | 142.20 | 1.54 | 0.00 | 0.05
Dolores | Service Truck Chevy C4500 MHD 2003-2012 | 0.20 | 2.60 | 043 | 0.02 | 0.02 | 23.78 | 142.64 | 1.55 | 0.00 | 0.05
Dolores | Mgr Truck Chevy Trailblazer LDT 2004-2012 | 0.03 [ 1.08 | 0.07 | 0.04 | 0.01 | NA NA NA | NA | NA
Dolores | Mgr Truck Chevy Blazer LDT 2004-2012 | 0.03 | 1.08 [ 0.07 | 0.04 | 0.01 | NA NA NA NA | NA
Dolores | Pickup Truck Ford F-150 LDT 2005-2012 | 0.02 [ 0.73 ] 0.05 | 0.02 | 0.01 | NA NA NA | NA | NA
Notes:

a. Traveling exhaust emissions calculated using the EMFAC2007 model with the BURDEN output option at a vehicle speed of 15 mph.
b. Idling exhaust emissions factors for LHDT1 and MHD vehicles calculated using the EMFAC2007 model with the EMFAC output option. Idling exhaust emissions
from light duty trucks (LDT) are negligible.
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Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from yard
trucks. The GHG emission factors are based on fuel consumption, not activity (i.e. miles
driven or hours of operation); therefore, the same factors are used to calculate emissions
from both traveling and idling modes. A fuel-specific carbon oxidization factor, from the
CARB emission factor document, was also used to calculate CO, emissions. The GHG
emission factors and the carbon oxidization factor for yard trucks are shown in Table
151. A copy of CARB’s Draft Emission Factors for Mandatory Reporting Program

document is contained in Appendix C.

Table 151
GHG Emission Factors for Yard Trucks — ICTF and Dolores Rail Yards
Project Year 2012
Carbon Oxidization Emission Factors (kg/gal)”
Operating Mode Factor (%)" CO, N,O° CH,4*
Traveling/Idling’ 99.0 8.87 123x10° | 1.60x 10

Notes:

Emission factors and carbon oxidization factor from CARB’s Draft Emission Factors for Mandatory
Reporting Program document g\ugust 10, 2007).

%rlmssmn gactors are based on fuel consumptlon therefore the same factors are used for both traveling and
idling modes

Based on a gasoline HHV of 122,697 Btu/gallon (from the Transportation Energy Data Book: Edition 26,
U.S. Department of Energy, 2007)

To calculate the emissions from yard truck operations, the activity data shown in Table
149 were combined with the emission factors shown in Tables 150 and 151. The criteria
pollutant and GHG emission estimates for the yard trucks operating at the ICTF and
Dolores yards during Project Year 2012 are shown in Table 152.

CARB’s speciation database was used to determine the fraction of each TAC in the total

VOC emissions from each yard truck.'® All TACs listed in the most recent version of

'3 Speciation profile number 2105 was used to calculate emissions from this source.
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Table 152
Criteria Pollutant Emissions from Yard Trucks — ICTF and Dolores Rail Yards

Project Year 2012
Emissions Emissions
Equipment Vehicle (tpy) (metric tons/yr)
Yard Type Make/Model Class Model Year | ROG CO NOx PMj, SOx CO, N,O CH,4
ICTF SUV Jeep Cherokee LDT 2000-2012 0.00 0.14 0.01 0.00 0.00 59.88 0.00 0.00
ICTF Pickup Truck Chevy Ext. Cab LDT 2003-2012 0.00 0.09 0.01 0.00 0.00 59.64 0.00 0.00
ICTF SUV Chevy Trailblazer LDT 2003-2012 0.00 0.09 0.01 0.00 0.00 59.64 0.00 0.00
ICTF Pickup Truck Chevy Ext. Cab LDT 2004-2012 0.00 0.07 0.00 0.00 0.00 59.57 0.00 0.00
ICTF Van Chevy Van LHDT I 2004-2012 0.00 0.04 0.01 0.00 0.00 103.58 0.00 0.00
Dolores | Service Truck Chevy C4500 MHD 2003-2012 0.00 0.05 0.01 0.00 0.00 18.44 0.00 0.00
Dolores Mgr Truck Chevy Trailblazer LDT 2004-2012 0.00 0.05 0.00 0.00 0.00 36.72 0.00 0.00
Dolores Mgr Truck Chevy Blazer LDT 2004-2012 0.00 0.04 0.00 0.00 0.00 29.87 0.00 0.00
Dolores Pickup Truck Ford F-150 LDT 2005-2012 0.00 0.02 0.00 0.00 0.00 19.36 0.00 0.00
Total 0.00 0.59 0.05 0.00 0.00 446.70 0.00 0.00
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the Emission Inventory Criteria and Guidelines Report for the Air Toxics “Hot Spots”

Program were included. The TAC speciation profiles and emission rates for the yard

trucks are shown in Table 153. A copy of the relevant section of SPECIATE database is

included in Appendix H-3.

Table 153

TAC Emissions from Gasoline-Fueled Yard

Trucks — ICTF and Dolores Rail Yards

Project Year 2012
Organic Emissions
Fraction of (tons/yr)
vVOC
CAS Chemical Name® (by weight)” ICTF Dolores Total
95636 1,2,4-trimethylbenzene 0.0120 1.68x 10" | 9.79x10° | 2.66x 10*
106990 1,3-butadiene 0.0068 9.50x10° | 5.54x10° | 1.50x 10
540841 2,2 4-trimethylpentane 0.0288 402x10" | 234x10" | 6.37x10"
75070 acetaldehyde 0.0035 486x10° | 2.83x10° | 7.70x 10
107028 acrolein (2-propenal) 0.0017 231x10° | 1.34x10° | 3.65x 107
71432 benzene 0.0309 431x10" | 251x10" | 6.82x 10"
4170303 crotonaldehyde 0.0004 503x10° | 2.93x10° | 7.97x10°
110827 cyclohexane 0.0077 1.07x 10" | 6.24x10° | 1.69x 10"
100414 ethylbenzene 0.0131 1.83x 10" | 1.06x10" | 2.89x 10™
74851 ethylene 0.0794 1.11x10° | 646x10* | 1.75x 107
50000 formaldehyde 0.0197 275x 10" | 1.60x 10" | 4.36x10™
78795 isoprene 0.0018 247x10° | 1.44x10° | 3.91x 10
98828 isopropylbenzene 0.0001 1.68x 10° | 9.78x 107 | 2.66x 10
(cumene)

67561 methyl alcohol 0.0015 2.13x10° | 1.24x10° | 3.37x 107
78933 methyl ethyl ketone 0.0002 3.18x10° | 1.85x10° | 5.04x10°
108383 m-xylene 0.0445 621x10" | 3.62x10" | 9.82x 10"
91203 naphthalene 0.0006 822x10° | 4.79x10° | 1.30x 107
110543 n-hexane 0.0200 279x 10" | 1.62x 10" | 4.41x10*
95476 o-xylene 0.0155 2.16x 10" | 1.26x10* | 3.41x10™
115071 propylene 0.0382 534x 10" | 3.11x10" | 8.44x 10"
100425 styrene 0.0015 2.14x10° | 1.25x10° | 3.39x10”
108883 toluene 0.0718 1.00x 107 | 5.84x 10" | 1.59x 107
Total 558 x10° | 3.25x10° | 8.83x10°
Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “Cat
stabilized exhaust 2005 SSD etoh 2% O (MTBE phaseout)” profile.
b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.8012.
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8. Diesel-Fueled IC Engines

The 2012 calendar year emission estimates for the emergency generator and the air
compressor are based on the rated capacity of the unit and the annual hours of operation.
It was assumed that there was no change in the equipment, activity, or emissions for these
units from the 2005 baseline year. See Part IV.A.8 for equipment specifications, activity
data, and emission factors. The Project Year 2012 emissions are summarized in Table

154. Detailed emission calculations are contained in Appendix I-2.

Table 154
Criteria Pollutant, DPM, and GHG Emissions from the Diesel-Fueled
IC Engines — ICTF Rail Yard

Project Year 2012
Emissions Emissions
(tons/yr) (metric tons/yr)
Unit ROG | CO | NOx | PM;, | DPM | SOx | CO, | N,O° | CH,
Emergency 0.01 | 0.02 | 0.08 | 0.01 | 0.01 |0.01| 273 | 0.00 | 0.00
Generator

Air Compressor | 0.06 | 0.16 | 0.76 | 0.05 | 0.05 | 0.05[24.89 | 0.00 | 0.00

Total 0.07 10.18 | 0.84 | 0.06 | 0.06 |0.06 | 27.63| 0.00 | 0.00

9. Storage Tanks

Many storage tanks at both the ICTF and Dolores Yards are used to store liquid
petroleum and other products such as Diesel fuel, gasoline, lubricating oils, and
recovered oil. Emissions from the storage tanks are based on the size of the tank,
material stored, and annual throughput. For the 2012 Project Year inventory, it was
assumed that there was no change from the 2005 baseline throughput for storage tanks
located at the Dolores Yard since overall activity levels at the Dolores Yard is expected
to remain constant. It was assumed that all previously existing tanks at ICTF were
removed and one new tank, for storage of the alternative fuel for the hostlers, was

installed''*. VOC emissions from the storage tanks were calculated using EPA’s TANKS

114 per the ICTF Modernization Plan.
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program. The emissions from small oil tanks,'"” stormwater tanks, and the sludge tank
were assumed to be negligible. Also, the TANKS program does not calculate emissions
from oil storage tanks. Therefore, the emissions from oil storage tanks were estimated by
modeling the liquid contents as Diesel fuel, resulting in conservative estimates.
Equipment specifications, activity data, and the annual emissions from the storage tanks
are shown in Table 155. The TANKS program output are in Appendix J-1. Speciation
profiles and detailed emission calculations are shown in Appendices J-2 and J-3,

respectively.

"5 The TANKS program requires a minimum shell length of 5 feet for horizontal tanks and a minimum
shell height of 5 feet for vertical tanks to calculate emissions. Emissions from tanks with a shell
length/height of 5 feet are considered to be negligible.
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Table 155

Storage Tank Specifications and Activity Data — ICTF and Dolores Rail Yards

Project Year 2012
Tank Annual VOC
Capacity Tank Dimensions Throughput Emissions

Yard Tank No. Tank Location Material Stored (gallons) (ft) (gal/yr)*® (tpy)“**
ICTF New 1-a Alt. Fuel — Hostlers Biodiesel 500 55x4 20,000 0.0002
ICTF New 1-b Alt. Fuel — Hostlers LPG or LNG 1,000 15x3.5 20,000 neg.
Dolores TNKD-0069 Tank Farm Diesel 160,000 24 x 34 10,500,000 0.10
Dolores TNKD-0068 Tank Farm Diesel 160,000 24 x 34 10,500,000 0.10
Dolores TNKO-0002 Tank Farm Recovered Oil 10,000 16 x 10 40,000 0.002
Dolores TNKO-0003 Tank Farm Drain Oil 12,000 20.5x 10 48,000 0.002
Dolores TNKO-0004 Tank Farm Journal Box Oil 8,000 21.3x8 32,000 0.001
Dolores TNKO-0001 Tank Farm Lube Oil 12,000 20.5x 10 48,000 0.004
Dolores TNKO-0184 Service Track Recovered Oil 6,000 20.5x 7 24,000 0.002
Dolores TNKS-0005 Tank Farm Stormwater 25,000 30x12x 12 980,100 neg.
Dolores TNKS-0006 Tank Farm Stormwater 25,000 30x12x 12 980,100 neg.
Dolores TNKS-0007 Tank Farm Stormwater 25,000 30x12x 12 980,100 neg.
Dolores TNKS-0008 Tank Farm Stormwater 25,000 30x12x 12 980,100 neg.
Dolores TNKS-0010 Tank Farm Soap 8,000 8 x8 22,785 NA
Dolores NA WWTP Sludge 1,000 6.5x5x5 NA neg.
Total VOC 0.21
Notes:

a. Assumed all existing tanks at ICTF were removed by 2012. A new tank for the storage of the alternative fuel for the yard hostlers will be installed near the existing crane
maintenance area. Two tank options, a biodiesel tanks or and LPG/LNG tank, were considered for the emission calculations. Only one of these tanks will be installed at the

facility.

IS

Assumed no change from the 2005 throughput for the tanks at Dolores.
Emission calculations performed using the USEPA TANKS 4.0.9d program.

d. Emissions from small (the TANKS program requires a minimum shell length of 5 feet for horizontal tanks and a minimum shell height of 5 feet for vertical tanks) oil tanks,

stormwater tanks, and the sludge tank were assumed to be negligible.

e. The VOC emissions for oil tanks were estimated by modeling the liquid contents as Diesel fuel, resulting in conservative estimates.
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10. Refueling Operations

Refueling operations occur at the crane maintenance area of ICTF and at the locomotive
shop the Dolores Yard. Refueling emissions are based on the type of fuel, annual fuel
throughput, and VOC emission factors from Supplemental Instructions for Liquid
Organic Storage Tanks document of the South Coast Air Quality Management District’s
(SCAQMD) General Instruction Book for the AQMD 2006-2007 Annual Emissions
Reporting Program. For the 2012 calendar year inventory, it was assumed that there was
no change from the 2005 baseline throughput for refueling operations located at the
Dolores Yard since overall activity levels at the Dolores Yard is expected to remain
constant. By 2012, the crane maintenance facility at the ICTF crane maintenance will be
closed and the associated tanks and refueling operations will no longer exist.''® The
activity data, emission factors, and the VOC emissions from refueling operations during
calendar year 2012 are shown in Table 153. Detailed calculations are shown in Appendix

K-3.

The CARB’s speciation database does not include information on TAC fractions from

Diesel fuel. Therefore, the TACs from the 2012 refueling operations were not calculated.

Table 156
VOC Emissions from Refueling Operations — ICTF and Dolores Rail Yards
Project Year 2012
VOC Emission| VOC
Tank Material | Throughput Factor Emissions
Yard Tank No. Location | Stored | (gal/yr)* | (1b/1000 gal)® | (tons/yr)
Dolores | TNKD-0069 | Tank Farm | Diesel | 10,500,000 0.028 0.147
Dolores | TNKD-0068 | Tank Farm | Diesel | 10,500,000 0.028 0.147
Total 0.294

(Notes:

a. See Table 155.

b. Emission factors from the Supplemental Instructions for Liquid Organic Storage Tanks document of
the SCAQMD’s General Instruction Book for the AQMD 2006-2007 Annual Emissions Reporting
Program.

¢ See Part IV.B.3 for discussion in the reduction in activity level.
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11. Sand Tower

The calendar year 2012 emissions estimates for sand tower operations are based on the
annual sand throughput and PM, emission factors from AP-42. It was assumed that
there was no change in sand throughput from the 2005 baseline year, since overall
activity levels at the Dolores Yard is expected to remain constant. The activity data,
PM,( emission factors, and annual emission estimates for the sand tower are shown Table
157. The relevant sections of AP-42 and detailed calculations are in Appendices L-1 and

L-2.

Table 157
PM3o Emission Factors and Emission Rates for Sand Tower
Operations — Dolores Rail Yard

Project Year 2012
Emission Factors Emissions
Sand (Ib/ton) (tons/yr)

Throughput | Pneumatic | Gravity | Pneumatic | Gravity
Pollutant | (tons/yr)* | Transfer® | Transfer® Transfer Transfer Total
PM, 3,120 0.00034 0.00099 0.001 0.002 0.002
Notes:
a. The 2005 annual throughput data provided by UPRR. Assumed no change from the

baseline year for 2012.

b. Emission factor from AP-42, Table 11.12-5, 6/06. Factor for controlled pneumatic
cement unloading to elevated storage silo was used. The unit is equipped with a
fabric filter.

c. Emission factor from AP-42, Table 11.12-5, 6/06. Factor for sand transfer was used.

12. Wastewater Treatment Plant

The 2012 emissions estimates for the WWTP are based on the annual wastewater flow
rate and from the Air Emission Inventory and Regulatory Analysis Report for Dolores
Yard (Trinity Consultants, December 2005). It was assumed that there was no change in
flow rate or emission rates from the 2005 baseline year, since overall activity levels at the
Dolores Yard is expected to remain constant. Emission rates, based on the 1999
wastewater flow rate, were calculated by Trinity Consultants using EPA’s WATER9
program. The 2012 annual emissions were calculated by multiplying the emission rates,
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in grams per second, by the ratio of the 2012 wastewater flow rate to the 1999 wastewater
flow rate. The emission rates, in grams per second, and the annual emissions, in tons per

year, are shown in Table 158. Detailed emission calculations are shown in Appendix M.

Table 158
TAC Emissions from the Wastewater Treatment Plant — Dolores Rail Yard
Project Year 2012

Emission Rate Emissions
Pollutant (grams/sec)® (tons/yr)*
benzene 5.10x 107 2.37x 107
bis (2-ethylhexyl) Phthalate 1.83x 10" 8.52x 107"
bromomethane 8.99 x 107’ 4.18x 107
chloroform 6.30x 10 2.93x 107
ethylbenzene 3.04x 10° 141 x 10™
methylene chloride 1.04x 10 4.84x 10
toluene 3.50x 10° 1.63x 10™
xylene 6.20 x 10° 2.89x 107
Total 2.52 x10° 1.17 x 107
Notes:

a. The 2005 wastewater flow rate (980,100 gallons) was provided by UPRR. Assumed no change in flow
rate for the 2012 calendar year.

b. Emissions rates from the Air Emission Inventory and Regulatory Analysis Report for the Dolores Yard
(Trinity Consultants, December 2005) and are based on the 1999 wastewater flow rate of 732,000
gallons. Assumed no change in emission rate from baseline year,

¢. Annual emissions for the calendar year 2012 were calculated by multiplying the emission rate, in
grams per second, by the ratio of the 2012 wastewater flow rate to the 1999 wastewater flow rate.

13. Steam Cleaners

Portable steam cleaners are used for a variety of activities at the Dolores Yard. It was
assumed there were no changes in equipment or activity data (since overall activity levels
at the Dolores Yard is expected to remain constant) from the 2005 baseline year. See
Part IV.A.13 for equipment specifications, activity data, and emission factors. The
Project Year 2012 emissions are summarized in Table 159. Detailed emission

calculations are contained in Appendix N-2.
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Table 159

Criteria Pollutant and GHG Emissions from Steam Cleaners — Dolores Rail Yard

Project Year 2012
Emission Emission
(tpy) (metric tons/yr)
Emission Unit ROG CO NOx PMlo SOx C02 NZO CH4
Heaters 0.004 0.02 0.11 | 0.003 | 0.00 | 87.21 0.00 0.00
Pumps 0.12 2.41 0.06 0.00 0.00 5.57 0.00 0.00
Total 0.12 2.43 0.17 0.01 0.00 | 92.78 0.00 0.00

CARB’s speciation database was used to determine the fraction of each TAC in the total

VOC emissions from the steam cleaning operations.''’ The SPECIATE database does

not include a profile for propane-fueled boilers. Therefore, the speciation profile for

natural gas-fired boilers was used to determine the TAC emissions from the steam

cleaner heaters. All TACs listed in the most recent version of the Emission Inventory

Criteria and Guidelines Report for the Air Toxics “Hot Spots” Program were included.

The TAC speciation profiles and emission rates for the steam cleaning operations are

shown in Table 160. A copy of the relevant sections of SPECIATE database and detailed

calculations are included in Appendices N-2 and N-3.

"7 Speciation profile number 3 was used to calculate TAC emissions from the heaters and profile number
665 was used to calculate the TAC emissions from the pump.
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Table 160
TAC Emissions from Steam Cleaners — Dolores Rail Yard

Project Year 2012
Heaters” Pumps®

Organic Fraction of VOC Emissions Organic Fraction of VOC Emissions
CAS Chemical Name (by weight)* (tons/yr) (by weight)" (tons/yr)
95636 1,2,4-trimethylbenzene - - 0.0140 1.67x 107
106990 1,3-butadiene - - 0.0091 1.08 x 107
540841 2,2 4-trimethylpentane - - 0.0222 2.63x 107
75070 acetaldehyde - - 0.0106 1.26x 107
107028 acrolein (2-propenal) - - 0.0020 2.38x 10
71432 benzene 0.0947 3.64x 10" 0.0368 437x10°
4170303 crotonaldehyde - - 0.0014 1.72x 10™
110827 cyclohexane 0.0237 9.11x 10 0.0050 5.95x 10"
100414 ethylbenzene - - 0.0167 1.98x 107
74851 ethylene - - 0.0996 1.18 x 10
50000 formaldehyde 0.1895 7.28 x 10 0.0327 3.88 x 107
78795 isoprene - - 0.0016 1.85x 10
98828 isopropylbenzene (cumene) - - 0.0006 6.58x 107
67561 methyl alcohol - - 0.0038 4.53x10™
78933 methyl ethyl ketone (mek) - - 0.0007 7.88x 107
108383 m-xylene - - 0.0496 5.89x 107
91203 naphthalene - - 0.0014 1.72x 10
110543 n-hexane - - 0.0146 1.73x 10
95476 o-xylene - - 0.0173 2.05x 107
115071 propylene - - 0.0546 6.48 x 107
100425 styrene - - 0.0014 1.72x 10™
108883 toluene 0.0474 1.82x 10™ 0.0756 8.98 x 10~
Total 1.37x 10° 5.60 x 10”
Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “External combustion boiler — natural gas” profile. SPECIATE does not include a
profile for propane-fueled boilers.

Organic fraction information is from CARB’s SPECIATE database. Data used are from the “Non-cat stabilized exhaust 1996 SSD 2.0% etoh (MTBE phaseout)” profile.
Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.4222.

d. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.9198

c o
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14. Heater

There is a natural gas-fired heater located at the ICTF administrative building. For the
2012 calendar year emission estimates, it was assumed that there were no changes in
equipment of activity data from the 2005 baseline year''®. See Part IV.A.14 for
equipment specifications, activity data, and emission factors. The Project Year 2012
emissions are summarized in Table 161. Detailed emission calculations are contained in

Appendix O-2.

Table 161
Criteria Pollutant and GHG Emissions from Heaters — ICTF Rail Yard
Project Year 2012
Emissions Emissions
(tons/yr) (metric tons/yr)
VOC CO NOx PM]() SOx C02 NzO CH4
0.00 0.07 0.08 0.01 0.00 87.85 0.01 0.00

CARB’s speciation profile for natural gas-fired boilers was used to determine the fraction
of each TAC in the total VOC emissions from the heater.'” All TACs listed in the most
recent version of the Emission Inventory Criteria and Guidelines Report for the Air
Toxics “Hot Spots” Program were included. The TAC speciation profiles and emission
rates for the heater are shown in Table 162. A copy of the relevant sections of the

SPECIATE database are included in Appendix O-3.

""" The heater is used to provide comfort heat to the ICTF Administration Building and its use is not tied to
cargo handling activities. Therefore, it was assumed that operation of this unit would not change from the
baseline year

% Speciation profile number 3 was used to calculate TAC emissions from this source.
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Table 162
TAC Emissions from Heaters — ICTF Rail Yard

Project Year 2012

Organic Fraction of Emissions
CAS Chemical Name" VOC (by weight)® (tons/yr)
71432 Benzene 0.0947 434x 10"
110827 Cyclohexane 0.0237 1.08 x 10™
50000 formaldehyde 0.1895 8.67x 10
108883 Toluene 0.0474 2.17x 10
Total 1.63x10°

Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “External
combustion boiler — natural gas” profile.

b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.4222.

15. Welders

A propane-fueled welder is used for locomotive service and repair operations at the
Dolores Yard. For the 2012 calendar year emission estimates, it was assumed that there
were no changes in equipment or activity (since overall activity levels at the Dolores
Yard is expected to remain constant) from the 2005 baseline year. See Part IV.A.15 for
equipment specifications, activity data, and emission factors. The Project Year 2012
emissions are summarized in Table 160. Detailed emission calculations are contained in

Appendix P-2.

Table 163
Criteria Pollutant and GHG Emissions from the Propane-Fueled
Welder — Dolores Rail Yard

Project Year 2012
Emissions Emissions
(tons/yr) (metric tons/yr)
VOC CO NOx PM]() SOx C02 N20 CH4
0.002 0.221 0.143 0.001 0.000 7.85 0.00 0.00

CARB’s speciation database was used to determine the fraction of each TAC in the total
VOC emissions from the propane-fueled welder. The SPECIATE database does not
include a profile for propane-fueled internal combustion engine. Therefore, the

speciation profile for natural gas-fired reciprocating engines was used to determine the
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TAC emissions from the welder.'® All TACs listed in the most recent version of the
Emission Inventory Criteria and Guidelines Report for the Air Toxics “Hot Spots”
Program were included. The TAC speciation profiles and emission rates for the heater
are shown in Table 164. A copy of the relevant section of SPECIATE database is
included in Appendix P-3.

Table 164
TAC Emissions from Propane-Fueled Welder — Dolores Rail Yard
Project Year 2012

Organic Fraction of Emissions
CAS Chemical Name® VOC (by weight)® (tons/yr)
95636 1,2,4-trimethylbenzene 0.00001 1.70 x 10
75070 acetaldehyde 0.00003 511x 10"
71432 benzene 0.00010 1.87 x 107
110827 cyclohexane 0.00001 1.70 x 10™
100414 ethylbenzene 0.00001 1.70 x 107
74851 ethylene 0.00058 1.07 x 10°
50000 formaldehyde 0.00074 1.38x 10°
108383 m-xylene 0.00001 1.70 x 10°
110543 n-hexane 0.00002 3.41x 10"
95476 o-xylene 0.00001 1.70 x 10°
115071 propylene 0.00154 2.88x 10°
108883 toluene 0.00004 6.82x 10°
1330207 xylene 0.00002 3.41x 10"
Total 5.80 x 10

Notes:

a.  Organic fraction information is from CARB’s SPECIATE database. Data used are from the “I.C.E.
reciprocating — natural gas” profile.

b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.0914.

16. Miscellaneous Gasoline-Fueled Equipment

A variety of portable, gasoline-fueled, small equipment is used at ICTF each day. The
2012 emission estimates assume no change in equipment from the 2005 baseline year.
While this equipment is used at ICTF, its operations are not tied to cargo handling
activities. Therefore, it was assumed that there was no change in activity data from the

2005 baseline year. See Part IV.A.16 for equipment specifications, activity data, and

120 Speciation profile number 3 was used to calculate TAC emissions from this source.

-194-




emission factors. The Project Year 2012 emissions are summarized in Table 165.

Detailed emission calculations are contained in Appendix Q-2.

Table 165
Criteria Pollutant and GHG Emissions from the Miscellaneous Gasoline-Fueled
Equipment — Dolores Rail Yard

Project Year 2012
Emissions Emissions
(tons/yr) (metric tons/yr)
VOC CO NOx PMj, SOx CO; N,O CH4
1.88 38.19 0.96 0.06 0.05 87.17 0.00 0.00

CARB’s speciation database was used to determine the fraction of each TAC in the total

121 All TACs listed in the most recent

VOC emissions from each piece of equipment.
version of the Emission Inventory Criteria and Guidelines Report for the Air Toxics “Hot
Spots” Program were included. The TAC speciation profiles and emission rates for the
miscellaneous equipment are shown in Table 166. A copy of the relevant section of
SPECIATE database is included in Appendix Q-3. Equipment specific calculations are

shown in Appendix Q-2.

Table 166
TAC Emissions from Miscellaneous Gasoline-Fueled
Equipment — ICTF Rail Yard

Project Year 2012
Organic Fraction

of VOC Emissions
CAS Chemical Name" (by weight)" (tons/yr)
95636 1,2,4-trimethylbenzene 0.0140 2.64x 107
106990 1,3-butadiene 0.0091 1.70 x 10~
540841 2,2 4-trimethylpentane 0.0222 4.16x 10~
75070 acetaldehyde 0.0106 1.99 x 10~
107028 acrolein (2-propenal) 0.0020 3.76 x 10™
71432 benzene 0.0368 6.91 x 10~
4170303 crotonaldehyde 0.0014 2.72x 107
110827 cyclohexane 0.0050 9.41x 107
100414 ethylbenzene 0.0167 3.14x 10~
74851 ethylene 0.0996 1.87x 10"
50000 formaldehyde 0.0327 6.14 x 10~
78795 isoprene 0.0016 2.92x 107

12l Speciation profile number 665 was used to calculate TAC emissions from this source.
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Table 166
TAC Emissions from Miscellaneous Gasoline-Fueled
Equipment - ICTF Rail Yard

Project Year 2012
Organic Fraction

of VOC Emissions
CAS Chemical Name" (by weight)® (tons/yr)
98828 isopropylbenzene (cumene) 0.0006 1.04x 10
67561 methyl alcohol 0.0038 7.17x 107
78933 methyl ethyl ketone (mek) 0.0007 1.25x 107
108383 m-xylene 0.0496 931 x 10~
91203 naphthalene 0.0014 2.72x 107
110543 n-hexane 0.0146 2.74x 10
95476 o-xylene 0.0173 3.24x 107
115071 propylene 0.0546 1.03 x 10
100425 styrene 0.0014 2.72x 107
108883 toluene 0.0756 1.42x 10"
Total 8.85x 10~

Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “Non-cat
stabilized exhaust 1996 SSD 2.0% etoh (MTBE phaseout)” profile.

b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.9198.

17. Worker Vehicles

Emissions were calculated from employee vehicles that arrive at and depart from the
ICTF and Dolores Yards each day. The number of vehicle trips was based on employee
force counts for each yard and assumes no ridesharing. The miles per trip were estimated
from aerial photos of the Yards and include on-site travel only. For the 2012 emission
estimates, it was assumed that there were no changes in the number of employees from

the 2005 baseline year. Activity data for worker vehicles is summarized in Table 167.
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Table 167
Activity Data for Worker Vehicles — ICTF and Dolores Rail Yards

Project Year 2012
No. of Trips VMT Fuel Use
Yard (trips/yr)* (mi/trip)° (mi/yr) (gallyr)*
ICTF 152,935 2.5 382,338 19,421
Dolores 32,850 0.5 16,425 834
Total 185,785 398,763 20,255
Notes:

a. The number of trips during the 2005 baseline year was based on employee force count reports.
Assumes no ridesharing and 365 work days per year. Assumed no changes for 2012.
VMT for onsite travel was estimated from aerial photos of each yard.

c. Fuel use for the 2012 calendar year was calculated from VMT and from fuel economy based on the
EMFAC 2007 model with the BURDEN output option.

Fleet average criteria pollutant emission factor for traveling exhaust emissions were
calculated using the EMFAC2007 model with the BURDEN output option. Since the
model year distribution is not known, the EMFAC2007 default distribution for
gasoline-fueled passenger cars and light duty trucks operating in Los Angeles County

was used for the 2010 calendar year. Idling emissions were assumed to be negligible.

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from
worker vehicles. A fuel-specific carbon oxidization factor, from the CARB emission
factor document, was used to calculate CO, emissions. The criteria pollutant and GHG
emission factors, as well as the carbon oxidization factor, used to calculate emissions
from worker vehicles, are shown in Table 168. Detailed emission factor derivation
calculations and the EMFAC2007 output are contained in Appendix R-3. A copy of
CARB’s Draft Emission Factors for Mandatory Reporting Program document is

contained in Appendix C.
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Table 168
Criteria Pollutant and GHG Emission Factors for Worker
Vehicles — ICTF and Dolores Rail Yards

Project Year 2012
Carbon Emission Factors Emission Factors
Oxidization (g/mi)* (kg/gal)®
Factor (%) | ROG| CO | NOx | PMj, | SOx | CO, N,O¢ CH,4*
99.0 0.15 | 0.31 029 | 004 | 0.00 | 8.87 | 1.23x10° | 1.60x 10™

Notes:

a. Calendar year 2012 criteria pollutant emission factors (g/mi) from EMFAC 2007 using the BURDEN
output option. The EMFAC default model year distribution for L.A. County was used.

b. GHG emission factors from CARB’s Draft Emission Factors for Mandatory Reporting Program
document (August 10, 2007).

c. Based on a gasoline HHV of 122,697 Btu/gallon (from the Transportation Energy Data Book: Edition
26, U.S. Department of Energy, 2007).

To calculate the emissions from worker vehicles, the activity data shown in Table 167
was combined with the emission factors shown in Table 168. The criteria pollutant and
GHG emission estimates for the worker vehicles at the ICTF and Dolores yards during

the Project Year 2012 are shown in Table 169.

Table 169
Criteria Pollutant and GHG Emissions from Worker
Vehicles — ICTF and Dolores Rail Yard

Project Year 2012
Emissions (tons/yr) Emissions (metric tons/yr)
Yard ROG CO NOx PM10 SOx C02 NzOC CH4C
ICTF 0.06 0.13 0.12 0.02 0.00 170.54 0.00 0.00
Dolores 0.00 0.01 0.01 0.00 0.00 7.33 0.00 0.00
Total 0.06 0.14 0.13 0.02 0.00 177.86 0.00 0.00

CARB’s speciation database was used to determine the fraction of each TAC in the total
VOC emissions from each yard truck.' All TACs listed in the most recent version of
the Emission Inventory Criteria and Guidelines Report for the Air Toxics “Hot Spots”
Program were included. The TAC speciation profiles and emission rates for worker
vehicles are shown in Table 170. A copy of the relevant section of SPECIATE database
is included in Appendix R-3.

122 Speciation profile number 2105 was used to calculate TAC emissions from this source.
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Table 170

TAC Emissions from Gasoline-Fueled Worker
Vehicles — ICTF and Dolores Rail Yards

Project Year 2012
Organic Emissions
Fraction of (tons/yr)
VOC
CAS Chemical Name? (by weight)b ICTF Dolores Total
95636 1,2 ,4-trimethylbenzene 0.0120 742x10* | 3.19x10° | 7.74x 10™
106990 1,3-butadiene 0.0068 420x 10" | 1.80x 10° | 4.38x 10™
540841 2,2 4-trimethylpentane 0.0288 1.78x 10° | 7.64x 10° | 1.85x 107
75070 acetaldehyde 0.0035 2.15x10" | 924x10° | 2.24x 10™
107028 acrolein (2-propenal) 0.0017 1.02x 10" | 438x10° | 1.06x 10"
71432 benzene 0.0309 1.90x 107 | 8.18x 10° | 1.99x 107
4170303 crotonaldehyde 0.0004 2.23x10° | 9.56x 107 | 2.32x 107
110827 cyclohexane 0.0077 473x10* | 2.03x10° | 4.94x 10™
100414 ethylbenzene 0.0131 8.08x 10* | 3.47x10”° | 8.43x 10"
74851 ethylene 0.0794 490x10° | 2.10x 10" | 5.11x 10~
50000 formaldehyde 0.0197 122x10° | 523x10° | 1.27x 107
78795 isoprene 0.0018 1.09x 10° | 469x10° | 1.14x 10™
98828 isopropylbenzene 0.0001 742x10° | 3.19x 107 | 7.74x 10
(cumene)

67561 methyl alcohol 0.0015 9.41x10” | 4.04x10° | 9.82x 107
78933 methyl ethyl ketone (mek) 0.0002 1.41x10° | 6.04x107 | 1.47x10”
108383 m-xylene 0.0445 2.74x10° | 1.18x 10" | 2.86x 107
91203 naphthalene 0.0006 3.63x10° | 1.56x10° | 3.79x 107
110543 n-hexane 0.0200 1.23x 107 | 5.29x10° | 1.28x 107
95476 o-xylene 0.0155 9.54x 10" | 410x10° | 9.95x 10™
115071 propylene 0.0382 236x10° | 1.01x10" | 2.46x 107
100425 styrene 0.0015 9.46x10° | 4.06x10° | 9.87x 10
108883 toluene 0.0718 443x10° | 1.90x 10" | 4.62x 107
Total 2.47x10% | 1.06 x 10° | 2.57 x 10”
Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “Cat
stabilized exhaust 2005 SSD etoh 2% O (MTBE phaseout)” profile.

b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.8012.

18. Road Dust

Particulate matter emissions were calculated for paved roadways in both the ICTF and
Dolores rail yards. Emissions for Project Year 2010 were calculated according to the
methods outlined in AP-42, Section 13.2.1 and detailed in Part IV.A.18 of this report.
Table 171 summarizes the activity data, PM( emission factor, control efficiency, and

annual PM o emissions from paved roadways in the ICTF and Dolores rail yards.
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Detailed emission factor derivation calculations, the relevant sections of AP-42, and the

relevant sections of the SCAQMD staff report are contained in Appendices S-1 and S-2

Table 171
PMjo Emissions from Roadways — ICTF and Dolores Rail Yards
Project Year 2012
Annual PM;y Emission Control PM;
VMT Factor Efficiency | Emissions

Yard Vehicle Type (mi/yr)* (g/VMT)" (%)° (tons/yr)
ICTF Drayage Trucks 2,910,600 12.11 45% 21.38
ICTF Delivery Trucks 1.25 12.11 45% 0.00
ICTF Yard Truck 365,000 12.11 45% 2.68
ICTF Worker Vehicles | 382,337.5 12.11 45% 2.81
Dolores | Delivery Trucks 502.3 12.11 45% 0.00
Dolores Yard Truck 16,425 12.11 45% 0.12
Dolores | Worker Vehicles 118,007 12.11 45% 0.87
Total 3,792,873 27.86
Notes:

a. SeePartsIV.C.2,IV.C.6,1V.C. 7 and IV.C. 17 for discussions on the calculation of annual VMT.
b. Calculated based on method outlined in AP-42, Section 13.2.1 and data shown in Table 71.
c. Calculated based on method contained in the SCAQMD Staff Report for Rule 1186 (1/97). Assumes

street sweeping occurs twice per week.

D. 2014 Emissions Inventory

The Project Year 2014 inventory quantifies onsite criteria pollutant, GHG, and TAC

emissions from emission sources at the ICTF and Dolores yards. Table 172 summarizes

the emissions by source group. The methodology and assumptions used to prepare the

inventory for each source group are discussed in detail in Sections 1 through 18 below.

-200-




Table 172
Emissions by Source Category — ICTF and Dolores Rail Yards

Project Year 2014
Emissions (tons/yr) Emissions (metric tons/yr)
Source Group ROG CO NOx PM; DPM SOx CO, N,O CHy4
Locomotives 19.83 46.38 117.18 2.85 2.85 0.30 21,803.34 0.55 1.71
Drayage Trucks 15.07 47.99 105.79 3.20 3.02 0.11 10974.66 0.01 0.04
Cargo Handling Equipment 0.09 1.22 0.87 0.03 0.00 0.00 91.58 0.00 0.00
Heavy Equipment 0.13 11.45 2.80 0.02 0.00 0.00 313.25 0.00 0.00
TRUs and Reefer Cars® 2.85 21.25 21.86 0.52 0.52 0.04 2943.02 0.00 0.01
Delivery Trucks 0.01 0.02 0.08 0.00 0.00 0.00 491 0.00 0.00
Yard Trucks 0.00 0.55 0.05 0.00 NA 0.00 446.25 0.00 0.00
IC Engines 0.07 0.18 0.84 0.06 0.06 0.06 27.63 0.00 0.00
Tanks 0.21 NA NA NA NA NA NA NA NA
Refueling 0.29 NA NA NA NA NA NA NA NA
Sand Tower NA NA NA 0.00 NA NA NA NA NA
WWTP 0.00 NA NA NA NA NA NA NA NA
Steam Cleaners 0.12 2.43 0.17 0.01 NA 0.00 92.78 0.00 0.00
Heater 0.00 0.07 0.08 0.01 NA 0.00 87.85 0.01 0.00
Propane Welder 0.00 0.22 0.14 0.00 NA 0.00 7.85 0.00 0.00
Miscellaneous Equipment 1.88 38.19 0.96 0.06 NA 0.05 87.17 0.00 0.00
Worker Vehicles 0.05 0.11 0.10 0.02 NA 0.00 177.49 0.00 0.00
Road Dust NA NA NA 25.97 NA NA NA NA NA
Total 40.60 170.06 250.92 32.75 6.45 0.56 37,057.53 0.57 1.76
ICTF-related” 34.47 152.04 214.98 31.63 5.60 0.48 30,383.36 0.42 1.27

Notes:

a. In addition to the GHG emissions shown above, CFC emissions from TRU refrigerant loss equal 0.369 metric tons per year.

b. The ICTF-related emissions include emissions that occur within ICTF plus a portion of the emissions from the Dolores Yard. The emissions from the Dolores Yard were
divided based on railcar counts provided by UPRR.
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In addition to the total emissions from the ICTF and Dolores yards, Table 171 also shows
emissions related to ICTF. The ICTF-related emissions include emissions that occur
within the ICTF, such as emissions from CHE, plus the portion of the emissions from the
Dolores Yard related to ICTF. The emissions were divided based on the railcar data
provided by UPRR.'* The 2014 railcar activity at Dolores was designated as either
ICTF intermodal or other intermodal. In 2014, it was estimated that 70% of the railcars
entering the Dolores Yard will include freight bound for ICTF. Therefore, it was
assumed that 70% of the emissions from Dolores will be related to ICTF in Project Year

2014.

1. Locomotives

For 2014, the amount of through train traffic in the yard is assumed to be constant
relative to 2005. Future year emission calculations are intended for assessment of
changes in in-yard activity, and do not include port-related activity in the Alameda

Corridor mainline adjacent to the Dolores Yard.

Road Power

Specific locomotive model distribution for years 2014 and later cannot be developed due
to the anticipated availability of as-yet undeveloped locomotive technologies.
Locomotive emissions for Project Year 2014 were calculated based on the 2012
emissions estimates, a growth factor, and control factors. The 2012 emission estimates
(in tons per year) were multiplied by the ratio of the predicted lift count for 2014
(1,300,000 lifts) to the 2012 predicted lift count (1,100,000 lifts) to determine the growth
in ICTF-related intermodal traffic. UPRR estimates that 70% of cars entering the
Dolores Yard will be ICTF-related intermodal and 30% will be on-dock intermodal.'**
These factors were used to project the ICTF-related and on-dock intermodal activity

levels for 2014.

12 Personal communication with Lanny Schmid of UPRR on August 28, 2007.
124 personal communication with Lanny Schmid of UPRR on August 28, 2007.
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The activity-based emission estimates were then adjusted by a control factor to account
for the penetration of cleaner locomotives into the fleet over time. The control factors are
based on the decrease in emissions relative to 2012. Control factors for HC, NOx, and
DPM were calculated based on the USEPA line-haul locomotive emission and fuel
combustion forecasts.'*> The 2007 EPA draft regulatory impact analysis (RIA) for
proposed locomotive and marine engines (USEPA, 2007) presents projected emission
inventories for all years from 2006 through 2040 for large line-haul locomotives.
Emission forecasts are presented for CO for a baseline scenario (no new regulations), and
PM, .5, NOx, and HC for a control scenario (with the proposed regulations).'*® The
proposed regulations are not expected to affect CO or SO, emissions. These forecasts are
based on a growth rate of 1.6% per year in fuel consumption.'*’ Using these forecasts
normalized for the 1.6% growth rate, control factors can be calculated for emission rates

in 2014 relative to 2012.

The 2014 sulfur oxides control factor was calculated from the projected reduction in
47-state fuel sulfur to 51 ppm from 123 ppm'*® in 2012 and the fractions of California
fuel (61%) and 47-state fuel (39%) burned by line-haul locomotives at ICTF/Dolores. No
changes in emission factors were assumed for CO or GHGs. The 2014 line haul

locomotive control factors are shown in Table 173.

Table 173
Emission Control Factors for Line-Haul
Locomotives — ICTF and Dolores Rail Yards®

Project Year 2014
HCP CO° NOx” DPM° SOx! GHG®
0.864 1.00 0.943 0.876 0.507 1.00

Notes:

a. Control factors are relative to the 2012 emission rates.

b. Calculated based on the USEPA line-haul locomotive emission and fuel consumption forecasts.
c.  Assumed no control for CO and GHG emissions.

d. Calculated from the projected reduction in 47-state fuel sulfur in 2012.

125 From USEPA, 2007.

126 hp. 81, 82, 86, 87, and 89 of Chapter 3 in EPA420-D-07-001.
127 p. 72 of Chapter 3 in EPA420-D-07-001.

128 Erom USEPA, 2004.
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Yard Switching

During 2007, the 10 GP-38 switchers at ICTF and Dolores will be replaced by ULEL
“gen-set switchers.” The ULEL switchers will be used to perform all yard operations in
2014. The 2012 emission estimates (in tons per year) were multiplied by the ratio of the
predicted lift count for 2014 (1,300,000 lifts) to the 2012 predicted lift count (1,100,000
lifts) to determine the growth in ICTF-related switcher activity. Yard switching activity
in support of ICTF freight was assumed to grow in proportion to the number of lifts.
Yard switching activity in support of on-dock freight was assumed to change in
proportion to on-dock freight. This approach insures that the emissions for each year and
each type of support reflect a constant ratio of yard switching bhp-hrs of work per trailing

ton of freight handled. A control factor was not applied to switcher operations for 2014.

Service and Maintenance

The Service Track and Locomotive Shop at the Dolores Yard were assumed to be
operating at capacity during the 2005 baseline year. As discussed previously, the volume
of ICTF-related operations at Dolores will increase from the baseline year, but the overall
activity level of the Dolores yard will remain constant. Therefore, the number of
locomotive service and load testing events was unchanged for Project Year 2014. See
Table 6 in Part IV.A.1 for summary of the shop and service data for the 2005 baseline

year.

Emissions

As discussed above, the 2014 emissions were calculated based on 2012 emissions

estimates, a growth factor, and pollutant specific control factors for those pollutants

whose emission rates are expected to change. Table 174 shows the locomotive emissions

for Project Year 2014.
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Table 174
Criteria Pollutant, DPM, and GHG Emissions from
Locomotives — ICTF and Dolores Rail Yards

Project Year 2014
Emissions Emissions
(tons/yr) (metric tons/yr)

Activity ROG | CO | NOx |[PM,,| DPM | SOx CO, N,O | CHy

Train Activity 1.84 | 4.03 | 31.90 | 091 | 0.91 | 0.07 | 2,491.42 | 0.06 | 0.20

Yard Operations | 15.79 [ 36.90 | 53.05 | 1.15 | 1.15 ] 0.17 | 16,595.80 | 0.42 | 1.30

Load Testing 0.53 | 1.71 | 18.62 | 0.40 | 0.40 | 0.01 | 1,559.16 | 0.04 | 0.12

Service Idling 1.67 | 3.74 | 13.61 | 0.39 | 0.39 [ 0.05 | 1,156.96 | 0.03 | 0.09

Total 19.83146.39|117.18 ] 2.85 | 2.85 | 0.29 | 21,803.35] 0.55 | 1.71

2. HHD Diesel-Fueled Drayage Trucks

The 2014 calendar year emissions from HHD Diesel-fueled drayage trucks are based on
the number of truck trips, the truck fleet distribution, the length of each trip, and the
amount of time spent idling. The number of truck trips was based on the predicted lift
count for 2014,'* a gate count balancing factor,"*” and the assumption that 40% of the
trucks entering ICTF with a container also leave the facility with a container.”' See

Appendix B-1 for a detailed discussion on the calculation methodology.

Table 175 summarizes the activity data, such as annual VMT and idling time, for HHD
Diesel-fueled drayage trucks operating at ICTF. In addition to the traveling emissions, an
average idling time of 15 minutes per HHD truck trip was assumed to account for
emissions during truck queuing, staging, loading and unloading. By 2014, a new
intermodal entry gate will be built at ICTF. Drayage trucks will enter the facility from
Alameda Street and exit the facility via the existing gate at Sepulveda Blvd. In addition,
a computerized Automatic Gate System (AGS) will be used at the Alameda Street gate.

Based on studies of similar systems, it was assumed that the installation of AGS will

12 Provided by UPRR.

1% The gate balancing factor is equal to the “in-gate” container count divided by the total number of
containers passing through the “in-gate” and “out-gate” of ICTF. In 2006, the gate balancing factor was
61%.

11 Personal communication from Greg Chiodo of HDR on September 24, 2007.
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decrease drayage truck idling time at the gate by 50%."** Other facility modifications,

such as the installation of the WSG cranes and the one-way traffic flow pattern, will also

reduce drayage truck idling.

Table 175

Summary of HHD Drayage Truck Activity Data — ICTF Rail Yard
Project Year 2014
VMT per Idling Time
Number of | HHD Truck Annual
HHD Truck Trip VMT Fuel Use
Trips® (mi/trip)" (mi/yr) (gal/yr)* (min/trip)® (hr/yr)
1,965,600 1.35 2,653,560 1,092,169 15 491,400
Notes:

a.  Number of truck trips based on predicted lift count for 2012 and were estimated by HDR. See

Appendix B-1 for discussion.

Trip length estimated from aerial photos of the Yard.

Includes fuel used during traveling and idling.

d. Idling time per trip is an engineering estimate based on interviews with UPRR staff and expected
reductions in idling due to facility improvements.

oo

Project Year 2014 criteria pollutant emission factors for the HHD Diesel-fueled drayage
trucks were obtained from CARB’s EMFAC2007 model. The emissions from idling and
traveling modes were calculated separately. Fleet average emission factor for traveling
exhaust emissions were calculated using the EMFAC2007 model with the BURDEN
output option. Fleet average emission factors for idling were calculated using the
EMFAC2007 model with the EMFAC output option. Since the fleet distribution is not
known, the EMFAC2007 default distribution for Los Angeles County was used. The
2014 emission factors for the HHD Diesel-fueled drayage trucks are shown in Table 176.
Detailed emission factor derivation calculations and the EMFAC2007 output are

contained in Appendix B-5.

132 Personal communication with Lanny Schmid of UPRR on October 4, 2007. Truck idling time at the
gate prior to the installation of the AGS was assumed to be 10 minutes per trip. Total idling time is equal
to 15 minutes per trip — 5 minutes at the gate, 5 minutes of idling during container loading/unloading, and 5
minutes for miscellaneous delays.
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Table 176
Criteria Pollutant Emission Factors for HHD Diesel-Fueled Drayage
Trucks — ICTF Rail Yard

Project Year 2014
Fleet Average Emission Factors
Operating Mode ROG CO NOx PM;° DPM°® SOx
Traveling (g/mi)" 3.24 8.01 14.65 0.88 0.82 0.03
Idling (g/hr)° 10.32 45.32 116.19 1.14 1.14 0.06

Notes:

a. Emission factors calculated for calendar year 2014 using the EMFAC2007 model with the BURDEN
output option. The default fleet distribution for Los Angeles County was used.

b. Emission factors calculated for calendar year 2014 using the EMFAC2007 model with the EMFAC
output option. The default fleet distribution for Los Angeles County was used.

c. The PM,, emission factor includes engine exhaust emissions along with brake and tire wear. The
DPM emission factor includes engine exhaust emissions only.

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from
drayage truck operations. The GHG emission factors are based on fuel consumption, not
activity (i.e. miles driven or hours of operation), or model year. Therefore, the same
factors are used to calculate emissions from both the traveling and idling modes and for
all model year trucks. A fuel-specific carbon oxidization factor, from the CARB
emission factor document, was also used to calculate CO, emissions. The GHG emission
factors and carbon oxidization factor used to calculate emissions from drayage trucks
during Project Year 2014 are shown in Table 177. A copy of CARB’s Draft Emission
Factors for Mandatory Reporting Program document is contained in Appendix C.

Table 177
GHG Emission Factors for HHD Diesel-Fueled Drayage
Trucks — ICTF Rail Yard

Project Year 2014
Carbon Oxidization Emission Factors (kg/gal)”
Operating Mode Factor (%) CO, N,O° CH,*
Traveling/Idling” 99.0 10.15 [1.39x10° | 4.16x 10

Notes:

a. Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting Program document
(August 10, 2007).

b. Emission factors are based on fuel consumption; therefore, the same factors are used for both traveling
and idling modes.

c. Based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for
Mandatory Reporting Programs, August 10, 2007) and 42 gallons per barrel.
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To calculate Project Year 2014 emissions from drayage truck operations, the activity data
shown in Table 175 were combined with the emission factors shown in Tables 176 and
177. Table 178 shows the criteria pollutant, DPM, and GHG emission estimates for the
HHD Diesel-fueled drayage trucks operating at ICTF during Project Year 2014.

Table 178
Criteria Pollutant, DPM, and GHG Emissions from HHD Diesel-Fueled
Drayage Trucks — ICTF Rail Yard

Project Year 2014
Emission Emissions
Operating (tons/yr) (metric tons/yr)

Mode ROG CO NOx | PMjp | DPM | SOx CO, N,O | CHy

Traveling 948 | 2344 | 4285 | 2.58 | 240 | 0.08 | 7,723.00 | 0.01 | 0.03

Idling 559 | 2455 | 6294 | 0.62 | 0.62 | 0.03 | 3,251.66 | 0.00 | 0.01

Total 15.07 | 47.99 |1 105.79 | 3.20 | 3.02 | 0.11 | 10,974.66 | 0.01 | 0.04

3. Cargo Handling Equipment (CHE)

A key component of the modernization project is the replacement of Diesel-fueled cargo
handling equipment with 39 electric wide span gantry (WSG) cranes. All 39 WSG
cranes are expected to be operating at full capacity by 2012."* All of the Diesel-fueled
CHE, except one forklift and one top pick, will be removed from the facility at that time.
The use of the forklift and the top pick will be limited to emergency operation only. In
addition, two alternative-fueled yard hostlers'** will be used for emergencies. The CHE
equipment specification and activity data for Project Year 2014 are summarized in Table

176.

13 Personal communication with Lanny Schmid of UPRR on August 21, 2007.
13 The yard hostlers will be fueled with biodiesel, propane, or LNG.
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Table 179
Equipment Specifications and Activity Data for Cargo Handling
Equipment — ICTF Rail Yard

Project Year 2014
Hours of
Equipment Model | Rating | No. of | Operation | Fuel Use
Type Make/Model Year (hp) | Units® | (hr/yr/unit) (gal/yr)

Forklift* Toyota 6FDU25 | 1997 85 1 365 642°
Top Pick® Taylor Tay-950 1989 350 1 365 4,352¢
Yard Hostler’ TBD 2012 | 173 2 365 7,026°
WSG Crane TBD TBD TBD 39 8,760 0
Total 43 12,020

Notes:

a. This equipment will be Diesel-fueled and operated for emergency use only.

b. The yard hostlers will be fueled with biodiesel, propane, or LNG and be used for emergencies only.

c. Equipment counts are from the ICTF Modernization Plan.

d. Fuel use is based on the equipment specific bsfc rate from the OFFROAD2007 model and a Diesel fuel
density of 7.1 Ib/gal.

e. Fuel use is based on the equipment specific bsfc rate from the OFFROAD2007 model and an LPG
density of 3.9 Ib/gal.

f.  The WSG cranes are electric.

Equipment-specific criteria pollutant and DPM emission factors for Project Year 2014
were calculated using a spreadsheet, developed by CARB staff, based on the
OFFROAD2007 model. The DPM emission factors were adjusted, as needed, to show
compliance with CARB’s Regulation for Mobile Cargo Handling Equipment at Ports
and Intermodal Rail Yards (CARB, 2005). It was assumed that a Level 3 verified Diesel
emission control strategy (VDECS), with a minimum DPM reduction of 85%, was

installed on each affected equipment unit.

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from CHE
operations. The GHG emission factors are based on fuel consumption and are not
equipment or year specific. A fuel-specific carbon oxidization factor, from the CARB
emission factor document, was also used to calculate CO, emissions. The criteria
pollutant emission factors, DPM, and GHG emission factors, as well as the carbon

oxidization factor used to calculate emissions from the CHE, are shown in Table 180.

-209-




Detailed emission factor derivation calculations and the OFFROAD2007 output are
contained in Appendix D-4. A copy of CARB’s Draft Emission Factors for Mandatory

Reporting Program document is contained in Appendix C.

To calculate the emissions from CHE operations, the activity data shown in Table 179
were combined with the emission factors shown in Table 180. The criteria pollutant,
DPM, and GHG emission estimates for the CHE operating at ICTF during Project Year
2012 are shown in Table 181.
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Table 180
Criteria Pollutant, DPM, and GHG Emission Factors for Cargo Handling Equipment — ICTF Rail Yard

Project Year 2014
Carbon Emission Factors (g/hp-hr)* Emission Factors (kg/ gal)b
Equipment | Make/ | Model Fuel Oxidization
Type Model | Year Type Factor (%)° | ROG | CO | NOx | PM;, | DPM | SOx | CO, N,O° CH,
Forklift 6?38?5 1997 Diesel 99.0 0990 | 349 | 875 | 010 | 010 |0.062 | 10.15 | 1.39x10° | 4.16x 107
Top Pick TT;;Y;";O 1989 Diesel 99.0 0.68 | 270 | 817 | 006 | 0.06 |0.060 | 10.15 | 1.39x10° | 4.16x10°
sziir TBD 2012 | LPG/LNG* 99.0 032 | 1741 | 1.87 | 060 | 0.00 | 0.00 | 595 | 9.02x10° | 9.02x10°
WSG Crane | TBD TBD Electric 99.0 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00
Notes:

a. Criteria pollutant emission factors calculated using a spreadsheet, developed by CARB staff, based on the OFFROAD2007 model. DPM emission factors that are shown in
italics were adjusted for compliance with CARB’s Regulation for Mobile Cargo Handling Equipment at Ports and Intermodal Rail Yards. It was assumed that a Level 3
VDECS (85% control) was installed on each affected unit.

. GHG emission factors and carbon oxidization factors from CARB’s Draft Emission Factors for Mandatory Reporting Program document (August 10, 2007).

c. Emission factor based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for Mandatory Reporting Programs, August 10, 2007) and 42
gallons per barrel.

d. The yard hostlers will be fueled with biodiesel, propane, or LNG. Emissions were calculated based on the use of LPG/LNG. The OFFROAD model does not distinguish
between these fuels. Emission factors for all potential fuels shown are in Section 1.5.1.7 of the ADP.

Table 181
Criteria Pollutant, DPM, and GHG Emissions from Cargo Handling Equipment — ICTF Rail Yard
Project Year 2014
Equipment Model Emission (tpy) Emission (metric tons/yr)
Type Make/Model Year Fuel Type | ROG CcO NOx PM;, | DPM SOx CO, N,O CH4
Forklift Toyota 6FDU25 1997 Diesel 0.01 0.04 0.09 0.00 0.00 0.00 6.45 0.00 0.00
Top Pick Taylor Tay-950 1989 Diesel 0.06 0.22 0.68 0.00 0.00 0.00 43.74 0.00 0.00
Yard Hostler TBD 2012 | LPG/LNG | 0.02 0.96 0.10 0.03 0.00 0.00 41.39 0.00 0.00
WSG Crane TBD TBD Electric 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 0.09 1.22 0.87 0.03 0.00 0.00 91.58 0.00 0.00
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CARB’s speciation profile database was used to determine the fraction of each TAC in
the total ROG emissions from the propane-fueled yard hostlers. The database does not
contain a profile for propane combusted in an internal combustion engine. Therefore, the
speciation profile for natural gas-fired reciprocating engines was used."”> All TACs
listed in the most recent version of the Emission Inventory Criteria and Guidelines Report
for the Air Toxics “Hot Spots” Program have been included. The TAC speciation profile
and annual emissions of each TAC are shown in Table 182. The relevant sections of the

speciation profile database are included in Appendix D-4.

Table 182
TAC Emissions from Propane-Fueled Yard Hostlers— ICTF Rail Yard
Project Year 2014

Organic Emissions
CAS Pollutant Fraction™ (tons/yr)
95636 1,2,4-trimethylbenzene 0.00001 2.71x 107
75070 acetaldehyde 0.00003 8.13x 107
71432 benzene 0.00010 2.98x 10°
110827 cyclohexane 0.00001 2.71x 107
100414 ethylbenzene 0.00001 2.71x 107
74851 ethylene 0.00058 1.71x 10~
50000 formaldehyde 0.00074 220x 107
108383 m-xylene 0.00001 2.71x 107
110543 n-hexane 0.00002 5.42x 107
95476 o-xylene 0.00001 2.71x 107
115071 propylene 0.00154 4.58 x 107
108883 toluene 0.00004 1.08 x 10°
1330207 xylene 0.00002 5.42x 107
Total 9.22x 10

Notes:

a. Emissions were calculated for only those chemicals that were in both the CARB SPECIATE database
and the AB 2588 list.

b. Organic fraction data are from CARB’s SPECIATE database. Data are from profile #719 “I.C.E.
reciprocating — natural gas.” A speciation profile for propane was not included in the database.

c. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.0914.

133 Speciation profile number 3 was used to calculate TAC emissions for these sources.
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4. Heavy Equipment

Diesel-fueled heavy equipment is used at ICTF for non-cargo-related activities at the
Yard, such as maintenance, handling of parts and Company material, derailments, etc.
Also, two propane-fueled forklifts are used at the locomotive shop at the Dolores Yard.
The heavy equipment specification and activity data for the 2014 calendar year are

summarized in Table 183.

Equipment-specific criteria pollutant and DPM emission factors for the 2014 calendar
year were calculated using the OFFROAD2007 model. The DPM emission factors were
adjusted, as needed, to show compliance with CARB’s Regulation for Mobile Cargo
Handling Equipment at Ports and Intermodal Rail Yards (CARB, 2005). It was assumed
that a Level 3 verified Diesel emission control strategy (VDECS), with a minimum DPM

reduction of 85%, was installed on each affected equipment unit.

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from heavy
equipment operations. The GHG emission factors are based on fuel consumption and are
not equipment or year specific. A fuel-specific carbon oxidization factor, from the
CARB emission factor document, was also used to calculate CO, emissions. The criteria
pollutant emission factors, DPM, and GHG emission factors, as well as the carbon
oxidization factor used to calculate emissions from the heavy equipment are shown in
Table 184. Detailed emission factor derivation calculations and the OFFROAD2007
output are contained in Appendix E-4. A copy of CARB’s Draft Emission Factors for
Mandatory Reporting Program document is contained in Appendix C.

To calculate the emissions from CHE operations, the activity data shown in Table 183
was combined with the emission factors shown in Table 184. The criteria pollutant,
DPM, and GHG emission estimates for the Diesel-fueled CHE operating at ICTF during
Project Year 2014 are shown in Table 185.
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Table 183
Equipment Specifications and Activity Data for Heavy Equipment — ICTF and Dolores Rail Yards

Project Year 2014
No. Hours of

Equipment Model Rating of Operation Fuel Use
Yard Location Type Make/Model Fuel Type Year (hp) | Units | (hr/yr/unit)® (gal/yr)°
ICTF Car Department Crane Grove RT600E Diesel 2004 173 1 1,095 5,392
ICTF Various Locations Man Lift TBD Diesel 2008 50 1 1,825 3,133
Dolores Locomotive Shop Forklift Yale GP060 Propane | Unknown 150 2 3,285 38,441
Total 4 46,966
Notes:

a. Assumed no change from the 2005 baseline in hours of operation for the Grove Crane and the Yale Forklifts.

b. The total fuel used by all units in each category.
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Table 184

Criteria Pollutant, DPM, and GHG Emission Factors for Heavy Equipment — ICTF and Dolores Rail Yards
Project Year 2014

Equipment Fuel Model | o )gg?zoz;)trilon Emission Factor (g/bhp-hr)” Emission Factor (kg/gal)®
Yard Type Make/Model | Type | Year | pactor(%)° |ROG®*| CO | NOx | PM,, | DPM | SOx | CO, N,O* CH,*
ICTF Crane Grove RT600E | Diesel | 2004 99.0 0.64 356 | 533 0.04 | 004 | 0.01 |10.15] 1.39x10” | 4.16x10”
ICTF Man Lift TBD Diesel | 2008 99.0 0.25 346 |2.88| 0.01 | 001 | 0.01 |10.15]| 1.39x10” | 4.16x10”
Dolores Forklift Yale GP060 | Propane | ALL® 99.5 0.18 | 33.65 | 6.72 | 0.06 | NA 0.00 | 595 |3.74x10° | 831x10°
(Notes:

a. Criteria pollutant emission factors from the OFFROAD2007 model. DPM emission factors that are shown in italics were adjusted for compliance with CARB’s Regulation
for Mobile Cargo Handling Equipment at Ports and Intermodal Rail Yards. It was assumed that a Level 3 VDECS (85% control) was installed on each affected unit.

o

Evaporative emissions for these sources are negligible.
GHG emission factors and carbon oxidization factor from CARB’s Draft Emission Factors for Mandatory Reporting Program document (August 10, 2007).

d. Emission factors for Diesel fuel sources based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for Mandatory Reporting Programs, August
10, 2007) and 42 gallons per barrel. Emission factors for propane-fueled sources based on an LPG HHV of 91,300 Btu/gal (from the Transportation Energy Data Book:
Edition 26, U.S. Department of Energy, 2007).

e. To obtain the criteria pollutant emission factors, the forklifts are modeled as the calendar year 2014 fleet average model year group from the OFFROAD2007 model.
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Table 185
Criteria Pollutant, DPM, and GHG Emissions from Heavy Equipment — ICTF and Dolores Rail Yards

Project Year 2014
Equipment Fuel Model Emissions (tons/year) Emission (metric tons/year)
Yard Type Make/Model Type | Year | ROG | CO | NOx | PM,o | DPM | SOx CO, N,O | CHy
ICTF Crane Grove RT600E | Diesel 2004 0.06 0.32 | 048 | 0.00 [ 0.00 | 0.00 54.18 0.00 0.00
ICTF Man Lift TBD Diesel 2008 0.01 0.16 | 0.13 | 0.00 | 0.00 | 0.00 31.49 0.00 0.00
Dolores Forklift Yale GP060 Propane | ALL 0.06 1097 | 2.19 | 0.02 | 0.00 | 0.00 227.58 0.00 0.00
Total 0.13 |1145| 280 | 0.02 | 0.00 | 0.00 313.25 0.00 0.00
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CARB’s speciation profile database was used to determine the fraction of each TAC in
the total ROG emissions from the propane-fueled forklifts. The database does not
contain a profile for propane combusted in an internal combustion engine. Therefore, the
speciation profile for natural gas-fired reciprocating engines was used. All TACs listed
in the most recent version of the Emission Inventory Criteria and Guidelines Report for
the Air Toxics “Hot Spots” Program have been included. The TAC speciation profile
and annual emissions of each TAC are shown in Table 186. The relevant sections of the

speciation profile database are included in Appendix E-4.

Table 186
TAC Emissions from Propane-Fueled Forklifts — Dolores Rail Yard
Project Year 2014

Organic Emissions
CAS Pollutant” Fraction™ (tons/yr)
95636 1,2,4-trimethylbenzene 0.00001 531x107
75070 acetaldehyde 0.00003 1.59x 10°
71432 benzene 0.00010 5.84x10°
110827 cyclohexane 0.00001 531x 107
100414 ethylbenzene 0.00001 531x 107
74851 ethylene 0.00058 3.35x 107
50000 formaldehyde 0.00074 430x 107
108383 m-xylene 0.00001 531x 107
110543 n-hexane 0.00002 1.06 x 10°
95476 o-xylene 0.00001 531x 107
115071 propylene 0.00154 8.98x 10~
108883 toluene 0.00004 2.13x 10°
1330207 xylene 0.00002 1.06 x 10°
Total 1.81x 10

Notes:

a. Emissions were calculated for only those chemicals that were in both the CARB SPECIATE database
and the AB 2588 list.

b. Organic fraction data are from CARB’s SPECIATE database. Data are from profile #719 “I.C.E.
reciprocating — natural gas.” A speciation profile for propane was not included in the database.

c. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.0194.
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5. TRUs and Reefer Cars

Criteria pollutant, DPM, and GHG emissions were calculated from the Diesel-fueled
engines that power the refrigeration units on TRUs and reefer cars. In addition to the
Diesel engine exhaust emissions, GHG emissions from refrigerant loss were also

calculated.

The TRUs are owned by a variety of independent shipping companies and
equipment-specific data are not available. Therefore, the default Diesel engine
equipment rating and distribution contained in the OFFROAD2007 model were used for
emission calculations. It was assumed that the number of TRUs and reefer cars in the
Yard at any one time remained constant during the year, with individual units cycling in

and out of the Yard.

Emissions from TRUs and reefer cars are based on the average size of the Diesel engines,
the average number of units in the yard, and the hours of operation for each engine. The
number of units in the yard during the 2014 calendar year was calculated by multiplying
the 2005 TRU count, based on UPRR car data reports, by the ratio of the predicted lift
count for 2014"° to the 2005 lift count. The equipment size and hours of operation for
each unit were not changed from the 2005 baseline assumptions. Equipment

specifications and activity data for TRUs and reefer cars are summarized in Table 187.

136 From the ICTF Modernization Plan.
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Table 187
Equipment Specifications and Activity Data for TRUs and
Reefer Cars — ICTF Rail Yard

Project Year 2014
Average No. Hours of Operation
Equipment Average of Units in (hr/day)® (hr/yr)d Fuel Use
Type Rating (hp)* Yard® (gal/yr)*
Container 28.56 145 4 1,460 252,119
Railcar 34 21 4 1,460 40,762
Notes:

a. Based on the average horsepower distribution in the OFFROAD2007 model.

b. UPRR staff estimates and car data reports indicate that in 2005 there were approximately 35 TRUs and
2-5 reefer cars in the Yard at any given time. To be conservative, these estimates were increased by
100%. For 2014, the number of TRUs and reefer cars was equal to the No. of Units in 2005 x (2014
lift count/2005 lift count).

c¢. From CARB’s Staff Report: Initial Statement of Reason for Proposed Rulemaking for Airborne Toxic
Control Measure for In-Use Diesel-Fueled Transport Refrigeration Units (TRU) and TRU Generator
Sets, and Facilities Where TRUs Operate, October 2003.

d. It was assumed that the number of units and the annual hours of operation remain constant, with
individual units cycling in and out of the Yard.

e. Fuel use was calculated based on the bsfc contained in the OFFROAD2007 model and a Diesel fuel
density of 7.1 Ib/gal. Fuel use shown is for all units in each category.

Criteria pollutant and DPM emission factors for the Diesel-fueled engines on TRUs and
reefer cars are from the OFFROAD2007 model. The DPM emission factor was adjusted
to show compliance with the CARB’s Airborne Toxic Control Measure for In-Use
Diesel-Fueled Transport Refrigeration Units (TRU) and TRU Generator Sets, and
Facilities Where TRUs Operate (CARB, 2004)."*” Emission factors from CARB’s Draft
Emission Factors for Mandatory Reporting Program document (August 10, 2007) were
used to calculate GHG emissions from TRU engine operations. A fuel-specific carbon
oxidization factor, from the CARB emission factor document, was used to calculate CO,
emissions. The criteria pollutant, DPM, and GHG emission factors, as well as the carbon
oxidation factor, used to calculate emissions from the TRUs and reefer cars are shown in
Table 188. Detailed emission factor derivation calculations and the OFFROAD2007
output are contained in Appendix F-4. A copy of CARB’s Draft Emission Factors for

Mandatory Reporting Program document is contained in Appendix C.

137 Available at http://www.arb.ca.gov/regact/trude03/frol.pdf
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Table 188
Criteria Pollutant, DPM, and GHG Emission Factors for Diesel-Fueled TRUs and
Reefer Car Engines — ICTF Rail Yard

Project Year 2014
Carbon Emission Factors Emission Factors
Equipment Oxidization (g/hp-hr-unit)* (kg/gal)’
Type Factor (%)° VOC” CO NOx PM,, | DPM° SOx! CO, N,O' CH4'
TRU 99.0 0.66 4.85 5.02 0.12 0.12 0.01 10.15 1.39x 10 4.16x 107
Reefer Car 99.0 0.68 5.29 5.29 0.12 0.12 0.01 10.15 1.39x 107 4.16x 107

Notes:

Emission factors from OFFROAD2007 model.

Evaporative emissions from this source are negligible.

DPM emission factor was adjusted to show compliance with the TRU ATCM. The average of the LETRU and ULETRU factors from Table 3 of the ATCM was used.
Emission factor was based on a Diesel fuel sulfur content of 130 ppm.

GHG emission factors and carbon oxidization factor are from CARB’s Draft Emission Factors for Mandatory Reporting Program document (August 10, 2007).

Emission factors for Diesel fuel sources are based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for Mandatory Reporting Programs,
August 10, 2007) and 42 gallons per barrel

mo ae o
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To calculate the emissions from the operation of the Diesel-fueled engines on TRUs and
reefer cars, the activity data shown in Table 187 were combined with the emission factors
shown in Table 188. The criteria pollutant, DPM, and GHG emission estimates for the
Diesel-fueled engines on TRUs and reefer cars operating at ICTF during Project Year

2014 are shown in Table 189.

Table 189
Emissions from Diesel-Fueled TRUs and Reefer Car Engines — ICTF Rail Yard
Project Year 2014
Equipment Emissions (tons/yr) Emissions (metric tons/yr)
Type VOC | CO | NOx | PM;, | DPM | SOx CO, N,O | CHy
TRU 2.44 | 18.06 | 18.67 | 0.45 | 0.45 | 0.03 | 2,533.42 | 0.00 | 0.01
Reefer Car | 0.41 | 3.18 | 3.18 | 0.07 | 0.07 | 0.01 | 409.60 0.00 | 0.00
Total 2.85 | 21.25]|21.86 | 0.52 | 0.52 | 0.04 | 2,943.02 | 0.00 | 0.01

In addition to the GHG emissions from the Diesel-fueled engines on the TRUs and reefer
cars, GHG emissions were calculated for refrigerant losses from TRUs. Emissions were
calculated for HFC-125, HFC-134a, and HFC-143a, according to the methods outlined in
the Berths 136-147 (TraPac) Container Terminal Draft Environmental Impact Statement
(EIS)/Environmental Impact Report (EIR) (Port of Los Angeles, 2007). The activity data,
emission factors, and emissions from TRU and reefer car refrigerant loss are shown in

Table 190.
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Table 190

GHG Emissions from TRU and Reefer Car Refrigerant Loss — ICTF Rail Yard

Project Year 2014
Emissions by Refrigerant*
Equipment Avg. No. of Refrigerant Charge | Annual Refrigerant | Annual Refrigerant metric tons/yr)

Type Units in Yard® per Unit (kg)° Loss Rate (%)° Loss (kg/yr) HFC-125 HFC-134a HFC-143a
TRU 145 6.35 35% 322.90 0.071 0.168 0.084
Reefer Car 21 6.35 35% 46.13 0.010 0.024 0.012
Total 166 369.03 0.081 0.192 0.096
Notes:

a. See Table 184.

b. From Berths 136-147 (TraPac) Container Terminal Project Draft EIS/EIR (POLA, 2007).

c. POLA upper bound estimate, TraPac Draft EIS/EIR.

d. POLA estimate, TraPac Draft EIS/EIR.

e. Assumes a mix of refrigerants of 50% R404a and 50% HFC-134a; assumes R404a equals 52% HFC-143a, 44% HFC-125, and 4% HFC-134a.
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6. HHD Diesel-Fueled Delivery Trucks

In addition to the drayage trucks, HHD trucks deliver Diesel fuel, oil, sand, and soap to

the Dolores Yard and gasoline, Diesel fuel, and oil to ICTF. The annual number of

delivery truck trips was calculated based on the facility gasoline, Diesel fuel, oil, and

soap throughput and a tanker truck capacity of 8,000 gallons per truck. The annual

number of sand delivery truck trips was based on the discussions with UPRR staff. Per

the Dolores Yard Operations Manager, the facility receives 2 to 3 sand deliveries per

week. For the 2014 emissions inventory, it was assumed that there were no changes in

annual throughput for tanks located at the Dolores Yard or ICTF. The VMT per trip was

estimated from aerial photos of the Yards and was unchanged from the 2005 baseline

inventory. Activity data for the HHD delivery trucks is summarized in Table 191.

Table 191
Activity Data for HHD Delivery Trucks — ICTF and Dolores Rail Yards
Project Year 2014
Number | VMT per | Annual Idling Time
of Trip VMT | Fuel Use
Yard Delivery Type Tripsa’b (mi/trip)® | (mi/yr) (gal/yr)d (min/trip)°® | (hr/yr)
Dolores | Diesel Fuel 2,625 0.06 157.50 333.7 10 437.50
Dolores Sand 156 2.2 343.20 150.8 30 78.00
Dolores Oil 24 0.06 1.44 3.1 10 4.00
Dolores Soap 3 0.06 0.17 0.4 10 0.47
jcTp | Alternative 3 0.5 125 | 06 10 0.42
Fuel

Total 2,810 503.56 488.6 520.4
Notes:

a.

oo o

Number of truck trips for liquid products based on the material throughput and a tanker truck volume of
8,000 gallons per truck.

Number of sand truck trips based on personal communication with UPRR staff.

VMT per trip estimated from aerial photos of each Yard.

Fuel use is for both traveling and idling modes and was calculated from EMFAC2007.

Engineering estimate based on personal communication with UPRR staff.

Criteria pollutant and DPM emission factors for the HHD Diesel-fueled delivery trucks
were obtained from CARB’s EMFAC2007 model. The emissions from idling and

traveling modes were calculated separately. Fleet average emission factors for traveling

exhaust emissions were calculated using the EMFAC2007 model with the BURDEN

output option. Fleet average emission factors for idling were calculated using the
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EMFAC2007 model with the EMFAC output option. Since the fleet distribution is not
known, the EMFAC2007 default distribution for Los Angeles County was used. The
criteria pollutant and DPM emission factors for the HHD Diesel-fueled delivery trucks
are shown in Table 192. Detailed emission factor derivation calculations and the

EMFAC2007 output are contained in Appendix G-4.

Table 192
Criteria Pollutant and DPM Emission Factors for HHD Diesel-Fueled
Delivery Trucks — ICTF and Dolores Rail Yard

Project Year 2014
Fleet Average Emission Factors
Operating Mode ROG CO NOx PM,° DPM® | SOx
Traveling (g/mi)" 3.24 8.01 14.65 0.88 0.82 0.03
Idling (g/hr)° 10.32 45.32 116.19 1.14 1.14 0.06
Notes:

a. Emission factors calculated using the EMFAC2007 model with the BURDEN output option. The
default fleet distribution for Los Angeles County was used.

b. Emission factors calculated using the EMFAC2007 model with the EMFAC output option. The
default fleet distribution for Los Angeles County was used.

c. The PM, emission factor includes engine exhaust emissions along with brake and tire wear. The
DPM emission factor includes engine exhaust emissions only.

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from
delivery truck operations. The GHG emission factors are based on fuel consumption, not
activity (i.e. miles driven or hours of operation), therefore, the same factors are used to
calculate emissions from both the traveling and idling modes. A fuel-specific carbon
oxidization factor, from the CARB emission factor document, was also used to calculate
CO; emissions. The GHG emission factors for delivery trucks are shown in Table 193.
A copy of CARB’s Draft Emission Factors for Mandatory Reporting Program document

is contained in Appendix C.
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Table 193
GHG Emission Factors for HHD Diesel-Fueled Delivery
Trucks — ICTF and Dolores Rail Yards

Project Year 2014
Carbon Oxidization Emission Factors (kg/gal)”
Operating Mode Factor (%)" CO, N,O° CH,4*
Traveling/Idling’ 99.0 10.15 139x10° | 4.16x 10

Notes:

a. Emission factors and carbon oxidization factor from CARB’s Draft Emission Factors for Mandatory
Reporting Program document (August 10, 2007).

b. Emission factors are based on fuel consumption; therefore, the same factors are used for both traveling
and idling modes.

c. Based on a Diesel fuel HHV of 5.825 MMBtu/barrel (from CARB Draft Emission Factors for
Mandatory Reporting Programs, August 10, 2007) and 42 gallons per barrel

To calculate the emissions from delivery truck operations, the activity data shown in
Table 191 was combined with the emission factors shown in Tables 192 and 193. The
criteria pollutant, DPM, and GHG emission estimates for the HHD Diesel-fueled delivery
trucks operating at the ICTF and Dolores yards during Project Year 2014 are shown in
Table 194.

Table 194
Criteria Pollutant, DPM, and GHG Emissions from HHD Diesel-Fueled
Delivery Trucks — ICTF and Dolores Rail Yards

Project Year 2014
Emission Emission
Operating (tpy) (metric tons/yr)
Mode ROG CO NOx PM]() DPM SOx C02 NQO CH4
Traveling 0.00 0.00 0.01 | 0.00 | 0.000 | 0.00 1.47 0.00 | 0.00
Idling 0.01 0.02 0.07 | 0.00 | 0.001 | 0.00 3.44 0.00 | 0.00
Total 0.01 0.02 0.08 | 0.00 | 0.00 | 0.00 4.91 0.00 | 0.00

7. Yard Trucks

A number of light duty and medium duty gasoline-fueled trucks are used by the staff at
the ICTF and Dolores Yards. For the 2014 inventory, it was assumed that the number of
vehicles, the fleet distribution (number of vehicles per weight class), and the annual VMT

were unchanged from the 2005 baseline year. Emissions were based on a modified fleet
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average model year distribution. It was assumed that vehicles in the fleet were the same
model years as existed in the 2005 baseline year or newer. For example, the 2005 fleet
included a model year 2000 Jeep Cherokee. For the 2014 emission estimate, it was
assumed this vehicle would be replaced at some time since 2005 with a newer vehicle.
Therefore, this vehicle was assumed to be a model year 2000-2014 light duty truck. The
equipment specifications and activity data for the yard trucks are summarized in Table

195.

-226-



Table 195

Equipment Specifications and Activity Data for Gasoline-Fueled Yard Trucks — ICTF and Dolores Rail Yards

Project Year 2014

Equipment Vehicle Annual VMT | Fuel Use Idling
Yard Type Equipment ID Class Make/Model Model Year” (mi/yr)° (gal/yr)* (hr/yr)
ICTF SUV 1915-53287 LDT Jeep Cherokee 2000-2014 73,000 6,806 NA
ICTF Pickup Truck 1915-55536 LDT Chevy Extended Cab 2003-2014 73,000 6,781 NA
ICTF SUV 1915-19952 LDT Chevy Trailblazer 370 2003-2014 73,000 6,781 NA
ICTF Pickup Truck 1915-19971 LDT Chevy Extended Cab 2004-2014 73,000 6,773 NA
ICTF Van 1915-19975 | LHDT 1 Chevy 15 Passenger Van 2004-2014 73,000 11,803 91.25
Dolores Service Truck 73152 MHD Chevy C4500 2003-2014 12,644 2,101 91.25
Dolores Mgr Truck Unknown LDT Chevy Trailblazer 2004-2014 45,000 4,175 NA
Dolores Mgr Truck 73167 LDT Chevy Blazer 2004-2014 36,608 3,397 NA
Dolores Pickup Truck 73396 LDT Ford F-150 2005-2014 23,756 2,202 NA
Notes:

a. It was assumed that vehicles in the fleet were the same model years as existed in the 2005 baseline year or newer.
b. The 2005 VMT was estimated from either the odometer reading divided by the age of the vehicle or interviews with UPRR staff. Assumed no change in VMT from the 2005

baseline year.
c. Calculated using the EMFAC2007 model.

d. Idling time is an engineering estimate. Idling emissions from light duty trucks are negligible; therefore, idling time data for these vehicles was not collected.

-227-




Modified fleet average criteria pollutant emission factors were obtained from CARB’s
EMFAC2007 model for each vehicle. The emissions from idling and traveling modes
were calculated separately. Traveling exhaust emission factors were calculated using the
EMFAC2007 model with the BURDEN output option. Idling emission factors for the
light-heavy duty and medium heavy duty vehicles were calculated using the
EMFAC2007 model with the EMFAC output option. Idling emissions from light duty
trucks were negligible. The 2014 criteria pollutant emission factors for the yard trucks
are shown in Table 196. Detailed emission factor derivation calculations and the

EMFAC2007 output are contained in Appendix H-4.
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Table 196
Criteria Pollutant Emission Factors for Yard Trucks — ICTF and Dolores Rail Yards

Project Year 2014

Traveling Emission Factors Idling Emission Factors
Equipment Vehicle | Model (g/mi)” g/hr)"
Yard Type Make/Model Class Year ROG | CO | NOx | PMjy | SOx | ROG | CO | NOx | PM;, | SOx
ICTF SUV Jeep Cherokee LDT 2000-2014 | 0.04 | 1.61 | 0.11 | 0.05 | 0.01 | NA NA NA | NA | NA
ICTF Pickup Truck Chevy Ext. Cab LDT 2003-2014 | 0.03 | 1.02 | 0.07 | 0.04 | 0.01 | NA NA NA | NA | NA
ICTF SUV Chevy Trailblazer LDT 2003-2014 0.03 [1.02 | 0.07 | 0.04 | 0.01 NA NA NA NA NA
ICTF Pickup Truck Chevy Ext. Cab LDT 2004-2014 0.02 1086 | 0.06 | 0.04 | 0.01 NA NA NA NA NA
ICTF Van Chevy Van LHDT 1 2004-2014 0.02 {038 0.12 | 0.04 | 0.01 | 2296 | 13891 | 1.48 | 0.00 | 0.05
Dolores | Service Truck Chevy C4500 MHD 2003-2014 0.15 | 222 0.37 | 0.02 | 0.02 | 23.25 | 140.05 | 1.50 | 0.00 | 0.05
Dolores | Mgr Truck Chevy Trailblazer LDT 2004-2014 | 0.03 | 1.02 | 0.07 | 0.04 | 0.01 | NA NA NA | NA | NA
Dolores | Mgr Truck Chevy Blazer LDT 2004-2014 | 0.03 | 1.02 | 0.07 | 0.04 | 0.01 | NA NA NA | NA | NA
Dolores | Pickup Truck Ford F-150 LDT 2005-2014 | 0.02 [ 0.72 ] 0.05 | 0.02 | 0.01 | NA NA NA | NA | NA
Notes:

a. Traveling exhaust emissions calculated using the EMFAC2007 model with the BURDEN output option at a vehicle speed of 15 mph.
b. Idling exhaust emissions factors for LHDT1 and MHD vehicles calculated using the EMFAC2007 model with the EMFAC output option. Idling exhaust emissions
from light duty trucks (LDT) are negligible.
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Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from yard
trucks. The GHG emission factors are based on fuel consumption, not activity (i.e. miles
driven or hours of operation), therefore, the same factors are used to calculate emissions
from both the traveling and idling modes. A fuel-specific carbon oxidization factor, from
the CARB emission factor document, was also used to calculate CO, emissions. The
GHG emission factors and the carbon oxidization factor for yard trucks are shown in
Table 197. A copy of CARB’s Draft Emission Factors for Mandatory Reporting

Program document is contained in Appendix C.

Table 197
GHG Emission Factors for Yard Trucks — ICTF and Dolores Rail Yards
Project Year 2014
Carbon Oxidization Emission Factors (kg/gal)”
Operating Mode Factor (%)" CO, N,O° CH,4*
Traveling/Idling’ 99.0 8.87 123x10° | 1.60x 10

Notes:

a. Emission factors and carbon oxidization factor from CARB’s Draft Emission Factors for Mandatory
Reporting Program document (August 10, 2007).

b. Emission factors are based on fuel consumption; therefore, the same factors are used for both traveling
and idling modes.

c. Based on a gasoline HHV of 122,697 Btu/gallon (from the Transportation Energy Data Book: Edition
26, U.S. Department of Energy, 2007).

To calculate the emissions from yard truck operations, the activity data shown in Table
195 was combined with the emission factors shown in Tables 196 and 197. The criteria
pollutant and GHG emission estimates for the yard trucks operating at the ICTF and
Dolores yards during Project Year 2014 are shown in Table 198.

-230-




Table 198
Criteria Pollutant Emissions from Yard Trucks — ICTF and Dolores Rail Yards

Project Year 2014
Emissions Emissions
Equipment Vehicle (tpy) (metric tons/yr)
Yard Type Make/Model Class Model Year | ROG CO NOx PM;q SOx CO, N,O CH4
ICTF SUV Jeep Cherokee LDT 2000-2014 0.00 0.13 0.01 0.00 0.00 59.76 0.00 0.00
ICTF Pickup Truck Chevy Ext. Cab LDT 2003-2014 0.00 0.08 0.01 0.00 0.00 59.54 0.00 0.00
ICTF SUV Chevy Trailblazer LDT 2003-2014 0.00 0.08 0.01 0.00 0.00 59.54 0.00 0.00
ICTF Pickup Truck Chevy Ext. Cab LDT 2004-2014 0.00 0.07 0.00 0.00 0.00 59.48 0.00 0.00
ICTF Van Chevy Van LHDT 1 2004-2014 0.00 0.04 0.01 0.00 0.00 103.65 0.00 0.00
Dolores Service Truck Chevy C4500 MHD 2003-2014 0.00 0.04 0.01 0.00 0.00 18.46 0.00 0.00
Dolores Mgr Truck Chevy Trailblazer LDT 2004-2014 0.00 0.05 0.00 0.00 0.00 36.66 0.00 0.00
Dolores Mgr Truck Chevy Blazer LDT 2004-2014 0.00 0.04 0.00 0.00 0.00 29.83 0.00 0.00
Dolores Pickup Truck Ford F-150 LDT 2005-2014 0.00 0.02 0.00 0.00 0.00 19.33 0.00 0.00
Total 0.00 0.55 0.05 0.00 0.00 446.25 0.00 0.00
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CARB’s speciation database was used to determine the fraction of each TAC in the total

VOC emissions from each yard truck.””® All TACs listed in the most recent version of

the Emission Inventory Criteria and Guidelines Report for the Air Toxics “Hot Spots”

Program were included. The TAC speciation profiles and emission rates for the yard

trucks are shown in Table 199. A copy of the relevant section of SPECIATE database is

included in Appendix H-4.

Table 199

TAC Emissions from Gasoline-Fueled Yard

Trucks — ICTF and Dolores Rail Yards

Project Year 2014
Organic Emissions
Fraction of (tons/yr)
vVOoC
CAS Chemical Name® (by weight)” ICTF Dolores Total
95636 1,2,4-trimethylbenzene 0.0120 1.57x 10" | 873x10° | 2.44x 10"
106990 1,3-butadiene 0.0068 8.87x10”° | 4.94x10° | 1.38x 10"
540841 2,2 4-trimethylpentane 0.0288 3.75x10% | 2.09x10* | 584x 10"
75070 Acetaldehyde 0.0035 454x10° | 2.53x10° | 7.07x 10
107028 acrolein (2-propenal) 0.0017 2.15x10° | 1.20x10° | 3.35x 107
71432 benzene 0.0309 402x 10" | 224x10" | 6.26x 10
4170303 crotonaldehyde 0.0004 470x10° | 2.62x10° | 7.32x10°
110827 cyclohexane 0.0077 9.99x10° | 5.57x10° | 1.56x10™
100414 ethylbenzene 0.0131 1.71x 10" | 9.50x 10 | 2.66x 10™
74851 ethylene 0.0794 1.03x10° | 5.76x10* | 1.61x 107
50000 formaldehyde 0.0197 257x 10" | 1.43x10* | 4.00x 10™
78795 isoprene 0.0018 230x10° | 1.28x10° | 3.59x 107
98828 isopropylbenzene 0.0001 1.57x 10° | 8.73x107 | 2.44x10°
(cumene)

67561 methyl alcohol 0.0015 1.99x10° | 1.11x10° | 3.09x 107
78933 methyl ethyl ketone 0.0002 297x10° | 1.65x10° | 4.62x10°
108383 m-xylene 0.0445 579x 10" | 3.23x10" | 9.02x 10"
91203 naphthalene 0.0006 7.67x10° | 427x10° | 1.19x 107
110543 n-hexane 0.0200 260x 10" | 1.45x10" | 4.05x 10"
95476 o-xylene 0.0155 201x10" | 1.12x10* | 3.13x 10"
115071 propylene 0.0382 498x10* | 2.77x10* | 7.75x 10
100425 styrene 0.0015 200x10° | 1.11x10° | 3.11x10”
108883 toluene 0.0718 936x 10" | 5.22x10" | 1.46x 10~
Total 521x10° | 2.90x10° | 8.11x10°
Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “Cat
stabilized exhaust 2005 SSD etoh 2% O (MTBE phaseout)” profile.
b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.8012.

1% Speciation profile number 2105 was used to calculate TAC emissions from this source.
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8. Diesel-Fueled IC Engines

The 2014 calendar year emission estimates for the emergency generator and the air
compressor are based on the rated capacity of each unit and the annual hours of
operation. It was assumed that there was no change in the equipment, activity, or
emissions for these units from the 2005 baseline year. See Part IV.A.8 for equipment
specifications, activity data, and emission factors. The Project Year 2014 emissions are

summarized in Table 200. Detailed emission calculations are contained in Appendix I-2.

Table 200
Criteria Pollutant, DPM, and GHG Emissions from the Diesel-Fueled
IC Engines — ICTF Rail Yard

Project Year 2014
Emissions Emissions
(tons/yr) (metric tons/yr)
Unit ROG | CO | NOx | PM;, | DPM [ SOx | CO, | N,O° | CH,
Emergency 0.01 { 0.02 | 0.08 { 0.01 | 0.01 |[0.01]| 2.73 | 0.00 0.00
Generator

Air Compressor | 0.06 | 0.16 | 0.76 | 0.05 | 0.05 | 0.05]24.89 | 0.00 0.00
Total 0.07 [ 0.18 | 0.84 | 0.06 | 0.06 | 0.06 | 27.63 | 0.00 0.00

9. Storage Tanks

There are many storage tanks at both the ICTF and Dolores Yards used to store liquid
petroleum and other products such as Diesel fuel, gasoline, lubricating oils, and
recovered oil. Emissions from the storage tanks are based on the size of the tank,
material stored, and annual throughput. For the 2014 Project Year inventory, it was
assumed that there was no change from the 2005 baseline throughput for storage tanks
located at the Dolores Yard since overall activity levels at the Yard are expected to
remain constant) and no changes from 2012 for the tanks at ICTF. VOC emissions from

the storage tanks were calculated using EPA’s TANKS program.'*® The emissions from

139 Available at http://www.epa.gov/ttn/chief/ap42/ch07/index.html.
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small oil tanks,140

stormwater tanks, and the sludge tank were assumed to be negligible.
Also, the TANKS program does not calculate emissions from oil storage tanks.
Therefore, the emissions from oil storage tanks were estimated by modeling the liquid
contents as Diesel fuel, resulting in conservative estimates. Equipment specifications,
activity data, and the annual emissions from the storage tanks are shown in Table 201.
The TANKS program output is in Appendix J-1. Speciation profiles and detailed

emission calculations are shown in Appendices J-2 and J-3, respectively.

10 To calculate emissions, the TANKS program requires a minimum shell length of 5 feet for horizontal
tanks and a minimum shell height of 5 feet for vertical tanks. Emissions from tanks with a shell
length/height of 5 feet are considered to be negligible.
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Table 201

Storage Tank Specifications and Activity Data — ICTF and Dolores Rail Yards

Project Year 2014
Tank Annual VOC
Capacity Tank Dimensions Throughput Emissions

Yard Tank No. Tank Location Material Stored (gallons) (ft) (gal/yr)*® (tpy)“**
ICTF New 1-a Alt. Fuel — Hostlers Biodiesel 500 55x4 20,000 0.0002
ICTF New 1-b Alt. Fuel — Hostlers LPG or LNG 1,000 15x3.5 20,000 neg.
Dolores TNKD-0069 Tank Farm Diesel 160,000 24 x 34 10,500,000 0.10
Dolores TNKD-0068 Tank Farm Diesel 160,000 24 x 34 10,500,000 0.10
Dolores TNKO-0002 Tank Farm Recovered Oil 10,000 16 x 10 40,000 0.002
Dolores TNKO-0003 Tank Farm Drain Oil 12,000 20.5x 10 48,000 0.002
Dolores TNKO-0004 Tank Farm Journal Box Oil 8,000 21.3x8 32,000 0.001
Dolores TNKO-0001 Tank Farm Lube Oil 12,000 20.5x 10 48,000 0.004
Dolores TNKO-0184 Service Track Recovered Oil 6,000 20.5x 7 24,000 0.002
Dolores TNKS-0005 Tank Farm Stormwater 25,000 30x12x 12 980,100 neg.
Dolores TNKS-0006 Tank Farm Stormwater 25,000 30x12x 12 980,100 neg.
Dolores TNKS-0007 Tank Farm Stormwater 25,000 30x12x 12 980,100 neg.
Dolores TNKS-0008 Tank Farm Stormwater 25,000 30x12x 12 980,100 neg.
Dolores TNKS-0010 Tank Farm Soap 8,000 8 x8 22,785 NA
Dolores NA WWTP Sludge 1,000 6.5x5x5 NA neg.
Total VOC 0.21
Notes:

a. Assumed all existing tanks at ICTF were removed by 2012. A new tank for the storage of the alternative fuel for the yard hostlers will be installed near the existing crane
maintenance area. Two tank options, a biodiesel tanks or and LPG/LNG tank, were considered for the emission calculations. Only one of these tanks will be installed at the

facility.

IS

Assumed no change from the 2005 throughput for the tanks at Dolores.
Emission calculations performed using the USEPA TANKS 4.0.9d program.

d. Emissions from small (the TANKS program requires a minimum shell length of 5 feet for horizontal tanks and a minimum shell height of 5 feet for vertical tanks) oil tanks,

stormwater tanks, and the sludge tank were assumed to be negligible.

e. The VOC emissions for oil tanks were estimated by modeling the liquid contents as Diesel fuel, resulting in conservative estimates.
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10. Refueling Operations

Refueling operations occur at the locomotive shop the Dolores Yard. It was assumed that
there was no change in the equipment, activity, or emission factors for these units from
Project Year 2012. See Part IV.C.10 for equipment specifications, activity data data
(since overall activity levels at the Dolores Yard are expected to remain constant), and
emission factors. The Project Year 2014 emissions are summarized in Table 202.
Detailed emission calculations are contained in Appendix K-3. The CARB’s speciation
database does not include information on TAC fractions from Diesel fuel. Therefore, the

TACs from the 2014 refueling operations were not calculated

Table 202
VOC Emissions from Refueling Operations — ICTF and Dolores Rail Yards
Project Year 2014
VOC Emission VOC
Tank | Material | Throughput Factor Emissions
Yard Tank No. | Location | Stored (gal/yr)* (Ib/1000 gal)® | (tons/yr)
Dolores | TNKD-0069 g:?nli Diesel | 10,500,000 0.028 0.147
Tank .
Dolores | TNKD-0068 Farm Diesel | 10,500,000 0.028 0.147
Total 0.294

Notes:

a. See Table 198.

b. Emission factors from the Supplemental Instructions for Liquid Organic Storage Tanks document of
the SCAQMD’s General Instruction Book for the AQMD 2006-2007 Annual Emissions Reporting
Program.

11. Sand Tower

The calendar year 2014 emissions estimates for sand tower operations are based on the
annual sand throughput and PM( emission factors from AP-42. It was assumed that
there was no change in sand throughput from the 2005 baseline year. The activity data
(since overall activity levels at the Dolores Yard are expected to remain constant), PM;,

emission factors, and annual emission estimates for the sand tower are shown Table 203.
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The relevant sections of AP-42 and detailed emission calculations are in Appendices L-1

and L-2.
Table 203
PM;o Emission Factors and Emission Rates for Sand Tower
Operations — Dolores Rail Yard
Project Year 2014
Emission Factors Emissions
Sand (Ib/ton) (tons/yr)
Throughput | Pneumatic | Gravity | Pneumatic Gravity
Pollutant | (tons/yr)* | Transfer” | Transfer® Transfer Transfer Total
PMj 3,120 0.00034 0.00099 0.001 0.002 0.002
Notes:

a. The 2005 annual throughput data provided by UPRR. Assumed no change from the
baseline year for 2014.

b. Emission factor from AP-42, Table 11.12-5, 6/06. Factor for controlled pneumatic
cement unloading to elevated storage silo was used. The unit is equipped with a
fabric filter.

c. Emission factor from AP-42, Table 11.12-5, 6/06. Factor for sand transfer was used.

12. Wastewater Treatment Plant

The 2014 emissions estimates for the WWTP are based on the annual wastewater flow
rate and from the Air Emission Inventory and Regulatory Analysis Report for Dolores
Yard (Trinity Consultants, December 2005). It was assumed that there was no change in
flow rate or emission rates from the 2005 baseline year, since overall activity levels at the
Yard are expected to remain constant. Emission rates, based on the 1999 wastewater
flow rate, were calculated by Trinity Consultants using EPA’s WATERY program. The
2014 annual emissions were calculated by multiplying the emission rates, in grams per
second, by the ratio of the 2014 wastewater flow rate to the 1999 wastewater flow rate.
The emission rates, in grams per second, and the annual emissions, in tons per year, are

shown in Table 204. Detailed emission calculations are shown in Appendix M.
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TAC Emissions from the Wastewater Treatment Plant — Dolores Rail Yard

Table 204

Project Year 2014

Emission Rate Emissions
Pollutant (grams/sec)”’ (tons/yr)°
benzene 5.10x 107 2.37x 107
bis (2-ethylhexyl) Phthalate 1.83x 10" 8.52x 10"
bromomethane 8.99 x 107 418 x 107
chloroform 6.30x 107 2.93x 107
ethylbenzene 3.04x10° 1.41 x 10™
methylene chloride 1.04x 107 4.84x 10"
toluene 3.50 x 10° 1.63x 10
xylene 6.20 x 10° 2.89x 10
Total 2.52 x 10” 1.17 x 107
Notes:

a. The 2005 wastewater flow rate (980,100 gallons) was provided by UPRR. Assumed no change in flow
rate for the 2014 calendar year.

b. Emissions rates from the Air Emission Inventory and Regulatory Analysis Report for the Dolores Yard
(Trinity Consultants, December 2005) and are based on the 1999 wastewater flow rate of 732,000
gallons. Assumed no change in emission rate from baseline year,

c. Annual emissions for the calendar year 2014 were calculated by multiplying the emission rate, in
grams per second, by the ratio of the 2014 wastewater flow rate to the 1999 wastewater flow rate.

13. Steam Cleaners

Portable steam cleaners are used for a variety of activities at the Dolores Yard. The
calendar year 2014 emission estimates for the steam cleaners are based on the hours of
operation, the fuel type and rated capacity of the heater, and the fuel type and rated
capacity of the pump. It was assumed there were no changes in equipment specifications,
activity data (since overall activity levels at the Dolores Yard are expected to remain
constant), or emission factors from the 2005 baseline year. See Part IV.A.13 for
equipment specifications, activity data, and emission factors. The Project Year 2014
emissions are summarized in Table 205. Detailed emission calculations are contained in

Appendix N-2.
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Table 205
Criteria Pollutant and GHG Emissions from Steam Cleaners — Dolores Rail Yard

Project Year 2014
Emission Emission
(tpy) (metric tons/yr)
Emission Unit ROG CO NOx PM]() SOx COz Nzo CH4
Heaters 0.004 0.02 0.11 | 0.003 | 0.00 | 87.21 0.00 0.00
Pumps 0.12 2.41 0.06 0.00 0.00 5.57 0.00 0.00
Total 0.12 2.43 0.17 0.01 0.00 | 92.78 0.00 0.00

CARB’s speciation database was used to determine the fraction of each TAC in the total
VOC emissions from the steam cleaning operations.'*' The SPECIATE database does
not include a profile for propane-fueled boilers. Therefore, the speciation profile for
natural gas-fired boilers was used to determine the TAC emissions from the steam
cleaner heaters. All TACs listed in the most recent version of the Emission Inventory
Criteria and Guidelines Report for the Air Toxics “Hot Spots” Program were included.
The TAC speciation profiles and emission rates for the steam cleaning operations are
shown in Table 206. A copy of the relevant section of the SPECIATE database is
included in Appendix N-3.

11 Speciation profile number 3 was used to calculate TAC emissions from the heaters and profile number
665 was used to calculate the TAC emissions from the pump.
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Table 206
TAC Emissions from Steam Cleaners — Dolores Rail Yard

Project Year 2014
Heaters” Pumps”

Organic Fraction of VOC Emissions Organic Fraction of VOC Emissions
CAS Chemical Name (by weight)* (tons/yr) (by weight)" (tons/yr)
95636 1,2 4-trimethylbenzene - - 0.0140 1.67 x 107
106990 1,3-butadiene - - 0.0091 1.08x 107
540841 2,2 4-trimethylpentane - - 0.0222 2.63x 107
75070 acetaldehyde - - 0.0106 1.26x 107
107028 acrolein (2-propenal) - - 0.0020 2.38x 10"
71432 benzene 0.0947 3.64x 10" 0.0368 4.37x10°
4170303 crotonaldehyde - - 0.0014 1.72x 10"
110827 cyclohexane 0.0237 9.11x 107 0.0050 5.95x 10"
100414 ethylbenzene - - 0.0167 1.98x 107
74851 ethylene - - 0.0996 1.18 x 10
50000 formaldehyde 0.1895 7.28 x 10 0.0327 3.88 x 107
78795 isoprene - - 0.0016 1.85x 10
98828 isopropylbenzene (cumene) - - 0.0006 6.58x 107
67561 methyl alcohol - - 0.0038 4.53x 10"
78933 methyl ethyl ketone (mek) - - 0.0007 7.88x 107
108383 m-xylene - - 0.0496 5.89x 107
91203 naphthalene - - 0.0014 1.72x 10™
110543 n-hexane - - 0.0146 1.73 x 10
95476 o-xylene - - 0.0173 2.05x 107
115071 propylene - - 0.0546 6.48 x 107
100425 styrene - - 0.0014 1.72x 10™
108883 toluene 0.0474 1.82x 10™ 0.0756 8.98 x 10~
Total 1.37x 10° 5.60 x 10
Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “External combustion boiler — natural gas” profile. SPECIATE does not include a
profile for propane-fueled boilers.

Organic fraction information is from CARB’s SPECIATE database. Data used are from the “Non-cat stabilized exhaust 1996 SSD 2.0% etoh (MTBE phaseout)” profile.
Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.4222.

d. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.9198

IS
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14. Heater

There is a natural gas-fired heater located at the ICTF administrative building, used to
provide comfort heating for the building. Emissions from the heater are based on the
equipment’s rated capacity, fuel type, and the hours of operations. It was assumed there

142, or emission factors from

were no changes in equipment specifications, activity data
the 2005 baseline year. See Part IV.A.14 for equipment specifications, activity data, and
emission factors. The Project Year 2014 emissions are summarized in Table 207.

Detailed emission calculations are contained in Appendix O-2.

Table 207
Criteria Pollutant and GHG Emissions from Heaters — ICTF Rail Yard
Project Year 2014
Emissions Emissions
(tons/yr) (metric tons/yr)
VOC CO NOx PM10 SOx C02 NZO CH4
0.00 0.07 0.08 0.01 0.00 87.85 0.01 0.00

CARB’s speciation profile for natural gas-fired boilers was used to determine the fraction
of each TAC in the total VOC emissions from the heater.'* All TACs listed in the most
recent version of the Emission Inventory Criteria and Guidelines Report for the Air
Toxics “Hot Spots” Program were included. The TAC speciation profiles and emission
rates for the heater are shown in Table 208. A copy of the relevant section of the

SPECIATE database is included in Appendix O-3.

"2 The heater is used to provide comfort heat to the ICTF Administration Building and its use is not tied to
cargo handling activities. Therefore, it was assumed that operation of this unit would not change from the

baseline year
1 Speciation profile number 3 was used to calculate emissions for this source.
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Table 208
TAC Emissions from Heaters — ICTF Rail Yard

Project Year 2014

Organic Fraction of Emissions
CAS Chemical Name® | VOC (by weight)” (tons/yr)
71432 Benzene 0.0947 434x 10"
110827 Cyclohexane 0.0237 1.08x 107
50000 formaldehyde 0.1895 8.67x 10™
108883 Toluene 0.0474 2.17x 10"
Total 1.63x10”

Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “External
combustion boiler — natural gas” profile.

b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.4222.

15. Welders

A propane-fueled welder is used for locomotive service and repair operations at the
Dolores Yard. Emissions from the welder are based on the fuel type, rated capacity, and
hours of operation for the unit. It was assumed there were no changes in equipment
specifications, activity data (since overall activity levels at the Dolores Yard are expected
to remain constant), or emission factors from the 2005 baseline year. See Part [V.A.15
for equipment specifications, activity data, and emission factors. The Project Year 2014
emissions are summarized in Table 209. Detailed emission calculations are contained in

Appendix P-2.

Table 209
Criteria Pollutant and GHG Emissions from the Propane-Fueled
Welder — Dolores Rail Yard

Project Year 2014
Emissions Emissions
(tons/yr) (metric tons/yr)
VOC CO NOx PM;, SOx CO; N,O CH4
0.002 0.221 0.143 0.001 0.000 7.85 0.00 0.00

CARB’s speciation database was used to determine the fraction of each TAC in the total
VOC emissions from the propane-fueled welder. The SPECIATE database does not

include a profile for propane-fueled internal combustion engine. Therefore, the
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speciation profile for natural gas-fired reciprocating engines was used to determine the
TAC emissions from the welder. All TACs listed in the most recent version of the
Emission Inventory Criteria and Guidelines Report for the Air Toxics “Hot Spots”
Program were included. The TAC speciation profiles and emission rates for the heater
are shown in Table 210. A copy of the relevant section of the SPECIATE database is
included in Appendix P-3.

Table 210
TAC Emissions from Propane-Fueled Welder — Dolores Rail Yard
Project Year 2014

Organic Fraction of Emissions
CAS Chemical Name" VOC (by weight)® (tons/yr)
95636 1,2,4-trimethylbenzene 0.00001 1.70 x 10
75070 acetaldehyde 0.00003 511x 10"
71432 benzene 0.00010 1.87x 107
110827 cyclohexane 0.00001 1.70 x 10
100414 ethylbenzene 0.00001 1.70 x 10™
74851 ethylene 0.00058 1.07x 10°
50000 formaldehyde 0.00074 1.38x 10°
108383 m-xylene 0.00001 1.70 x 10
110543 n-hexane 0.00002 3.41x10°
95476 o-xylene 0.00001 1.70 x 10™
115071 propylene 0.00154 2.88x10°
108883 toluene 0.00004 6.82x 10"
1330207 xylene 0.00002 3.41x10°
Total 5.80 x 10°

Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “I.C.E.
reciprocating — natural gas” profile.

b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.0914.

16. Miscellaneous Gasoline-Fueled Equipment

A variety of portable, gasoline-fueled, small equipment is used at ICTF each day.
Emissions from the portable equipment are based on the fuel type, rated capacity, and
hours of operation of each unit. It was assumed there were no changes in equipment
specifications or emission factors from the 2005 baseline year. While this equipment is
used at ICTF, its operations are not tied to cargo handling activities. Therefore, it was

assumed that there was no change in activity data from the 2005 baseline year. See Part
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IV.A.16 for equipment specifications, activity data, and emission factors. The Project
Year 2014 emissions are summarized in Table 211. Detailed emission calculations are

contained in Appendix Q-2.

Table 211
Criteria Pollutant and GHG Emissions from the Miscellaneous Gasoline-Fueled
Equipment — Dolores Rail Yard

Project Year 2014
Emissions Emissions
(tons/yr) (metric tons/yr)
VOC CO NOx PM,y SOx CO, N>,O CH4
1.88 38.19 0.96 0.06 0.05 87.17 0.00 0.00

CARB’s speciation database was used to determine the fraction of each TAC in the total
VOC emissions from each piece of equipment.'** All TACs listed in the most recent
version of the Emission Inventory Criteria and Guidelines Report for the Air Toxics “Hot
Spots” Program were included. The TAC speciation profiles and emission rates for the
miscellaneous equipment is shown in Table 212. A copy of the relevant section of the
SPECIATE database is included in Appendix Q-3. Equipment specific calculations are
shown in Appendix Q-2.

Table 212
TAC Emissions from Miscellaneous Gasoline-Fueled
Equipment - ICTF Rail Yard

Project Year 2014
Organic Fraction of
vVOC Emissions
CAS Chemical Name® (by weight)” (tons/yr)

95636 1,2 4-trimethylbenzene 0.0140 2.64x 107
106990 1,3-butadiene 0.0091 1.70 x 10
540841 2,2 ,4-trimethylpentane 0.0222 4.16 x 107
75070 acetaldehyde 0.0106 1.99 x 10~
107028 acrolein (2-propenal) 0.0020 3.76 x 10”
71432 benzene 0.0368 6.91x 107
4170303 crotonaldehyde 0.0014 2.72x 107
110827 cyclohexane 0.0050 9.41 x 107
100414 ethylbenzene 0.0167 3.14x 107
74851 ethylene 0.0996 1.87x 10"
50000 formaldehyde 0.0327 6.14 x 107

144 Speciation profile number 665 was used to calculate TAC emissions from these sources.
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Table 212
TAC Emissions from Miscellaneous Gasoline-Fueled
Equipment - ICTF Rail Yard

Project Year 2014
Organic Fraction of
vVOoC Emissions
CAS Chemical Name® (by weight)" (tons/yr)

78795 isoprene 0.0016 2.92x 107
98828 isopropylbenzene (cumene) 0.0006 1.04 x 10”
67561 methyl alcohol 0.0038 7.17 x 107
78933 methyl ethyl ketone (mek) 0.0007 1.25x 107
108383 m-xylene 0.0496 931 x 107
91203 naphthalene 0.0014 2.72x 107
110543 n-hexane 0.0146 2.74x 107
95476 o-xylene 0.0173 3.24x 107
115071 propylene 0.0546 1.03x 10
100425 styrene 0.0014 2.72x 107
108883 toluene 0.0756 1.42x 10"
Total 8.85 x 10

Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “Non-cat
stabilized exhaust 1996 SSD 2.0% etoh (MTBE phaseout)” profile.

b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.9198.

17. Worker Vehicles

Emissions were calculated from employee vehicles that arrive at and depart from the
ICTF and Dolores Yards each day. The number of vehicle trips was based on employee
force counts for each yard and assumes no ridesharing. The miles per trip were estimated
from aerial photos of the Yards and include on-site travel only. For the 2014 emission
estimates, it was assumed that there were no changes in the number of employees from

the 2005 baseline year. Activity data for worker vehicles is summarized in Table 213.
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Table 213

Activity Data for Worker Vehicles — ICTF and Dolores Rail Yards

Project Year 2014
No. of Trips VMT Fuel Use
Yard (trips/yr)°® (mi/trip)” (mi/yr) (gal/yr)°
ICTF 152,935 2.5 382,338 19,380
Dolores 32,850 0.5 16,425 833
Total 185,785 398,763 20,213
Notes:

a. The number of trips during the 2005 baseline year was based on employee force count reports.
Assumes no ridesharing and 365 work days per year. Assumed no changes for 2014.
VMT for onsite travel estimated from aerial photos of each yard.

c. Fuel use for the 2014 calendar year was calculated from VMT and from fuel economy based on the
EMFAC 2007 model with the BURDEN output option.

Fleet average criteria pollutant emission factor for traveling exhaust emissions were
calculated using the EMFAC2007 model with the BURDEN output option. Since the
model year distribution is not known, the EMFAC2007 default distribution for
gasoline-fueled passenger cars and light duty trucks operating in Los Angeles County

was used for the 2014 calendar year. Idling emissions were assumed to be negligible.

Emission factors from CARB’s Draft Emission Factors for Mandatory Reporting
Program document (August 10, 2007) were used to calculate GHG emissions from
worker vehicles. A fuel-specific carbon oxidization factor, from the CARB emission
factor document, was also used to calculate CO, emissions. The criteria pollutant and
GHG emission factors, as well as the carbon oxidization factor, used to calculate
emissions from worker vehicles, are shown in Table 214. Detailed emission factor
derivation calculations and the EMFAC2007 output are contained in Appendix R-4.

A copy of CARB’s Draft Emission Factors for Mandatory Reporting Program document

is contained in Appendix C.
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Table 214

Criteria Pollutant and GHG Emission Factors for Worker
Vehicles — ICTF and Dolores Rail Yards
Project Year 2014

Carbon Emission Factors Emission Factors
Oxidization (g/mi)* (kg/gal)®
Factor (%) | ROG| CO | NOx | PMj, | SOx | CO, N,O¢ CH,4*
99.0 012 | 027 | 024 | 0.04 | 0.00 | 887 | 1.23x10° | 1.60x 10™
Notes:

a. Calendar year 2014 criteria pollutant emission factors (g/mi) from EMFAC 2007 using the BURDEN
output option. The EMFAC default model year distribution for L.A. County was used.
b. GHG emission factors from CARB’s Draft Emission Factors for Mandatory Reporting Program

document (August 10, 2007).

c. Based on a gasoline HHV of 122,697 Btu/gallon (from the Transportation Energy Data Book: Edition
26, U.S. Department of Energy, 2007).

To calculate the emissions from worker vehicles, the activity data shown in Table 213

was combined with the emission factors shown in Table 214. The criteria pollutant and

GHG emission estimates for the worker vehicles at the ICTF and Dolores yards during

the Project Year 2014 are shown in Table 215.

Table 215
Criteria Pollutant and GHG Emissions from Worker

Vehicles — ICTF and Dolores Rail Yards
Project Year 2014

Emissions (tons/yr) Emissions (metric tons/yr)

Yard ROG CO NOx PM10 SOx C02 NzOC CH4C
ICTF 0.05 0.11 0.10 0.02 0.00 170.18 0.00 0.00
Dolores 0.00 0.00 0.00 0.00 0.00 7.31 0.00 0.00
Total 0.05 0.11 0.10 0.02 0.00 177.49 0.00 0.00

CARB’s speciation database was used to determine the fraction of each TAC in the total

VOC emissions from worker vehicles.'* All TACs listed in the most recent version of

the Emission Inventory Criteria and Guidelines Report for the Air Toxics “Hot Spots”

Program were included. The TAC speciation profiles and emission rates for worker

vehicles are shown in Table 216. A copy of the relevant section of the SPECIATE

database is included in Appendix R-4.

13 Speciation profile number 2105 was used to calculate TAC emissions from this source.
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Table 216
TAC Emissions from Gasoline-Fueled Worker
Vehicles — ICTF and Dolores Rail Yards

Project Year 2014
Organic Emissions
Fraction of (tons/yr)
VOC
CAS Chemical Name? (by weight)b ICTF Dolores Total
95636 1,2 ,4-trimethylbenzene 0.0120 590x10* | 2.54x10° | 6.15x 10™
106990 1,3-butadiene 0.0068 334x 10" | 1.43x10° | 3.48x 10
540841 2,2 4-trimethylpentane 0.0288 141x10° | 6.07x10° | 1.47x 107
75070 Acetaldehyde 0.0035 1.71x 10" | 7.34x10° | 1.78x 10™
107028 acrolein (2-propenal) 0.0017 8.11x10° | 3.48x10° | 846x 107
71432 Benzene 0.0309 1.51x10° | 6.50x10° | 1.58x 107
4170303 Crotonaldehyde 0.0004 1.77x10° | 7.60x 107 | 1.85x 107
110827 Cyclohexane 0.0077 3.76x 107 | 1.62x 10 | 3.92x 10
100414 Ethylbenzene 0.0131 6.42x 10" | 276 x10° | 6.70x 10™
74851 Ethylene 0.0794 3.89x 107 | 1.67x 10" | 4.06x 107
50000 Formaldehyde 0.0197 9.67x 10" | 4.15x10° | 1.01x 107
78795 Isoprene 0.0018 8.67x 107 | 3.73x10° | 9.05x 107
98828 Isopropylbenzene 0.0001 590x 10° | 2.53x107 | 6.15x10°
(cumene)

67561 methyl alcohol 0.0015 7.48x 107 | 3.21x10° | 7.80x 107
78933 methyl ethyl ketone (mek) 0.0002 1.12x10° | 480x 107 | 1.17x 107
108383 m-xylene 0.0445 2.18x10° | 937x10° | 2.27x 107
91203 Naphthalene 0.0006 2.89x10° | 1.24x10° | 3.01x 107
110543 n-hexane 0.0200 9.79x 10 | 421x10° | 1.02x 107
95476 o-xylene 0.0155 7.58x 10" | 3.26x10° | 7.90x 10™
115071 Propylene 0.0382 1.87x10° | 8.05x10° | 1.96x 10
100425 Styrene 0.0015 7.52x10° | 323x10° | 7.84x 107
108883 Toluene 0.0718 3.52x10° | 1.51x 10" | 3.68x 107
Total 1.96 x 10° | 8.42x 10" | 2.04 x 10°
Notes:

a. Organic fraction information is from CARB’s SPECIATE database. Data used are from the “Cat
stabilized exhaust 2005 SSD etoh 2% O (MTBE phaseout)” profile.
b. Organic fraction is reported on a ROG basis using CARB’s SPECIATE ROG/TOG ratio of 0.8012.

18. Road Dust

Particulate matter emissions were calculated for paved roadways in both the ICTF and
Dolores rail yards. Particulate emissions occur when loose material on the road surfaces
is resuspended as vehicles travel over a roadway. Emissions for Project Year 2014 were
calculated according to the methods outlined in AP-42, Section 13.2.1 and detailed in
Part IV.A.18 of this report. Table 217 summarizes the activity data, PM;, emission
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factor, control efficiency, and annual PM;( emissions from paved roadways in the ICTF
and Dolores railyards. Detailed emission factor derivation calculations, the relevant
sections of AP-42, and the relevant sections of the SCAQMD staff report are contained in
Appendices S-1 and S-2.

Table 217
PM3o Emissions from Roadways — ICTF and Dolores Rail Yards
Project Year 2014
Annual PM,;¢ Emission Control PMio
VMT Factor Efficiency | Emissions
Yard Vehicle Type (mi/yr)* (g/VMT)" (%)° (tons/yr)

ICTF Drayage Trucks 2,653,560 12.11 45% 19.49
ICTF Delivery Trucks 1.25 12.11 45% 0.00
ICTF Yard Truck 365,000 12.11 45% 2.68
ICTF Worker Vehicles 382,337.5 12.11 45% 2.81
Dolores | Delivery Trucks 502.3 12.11 45% 0.00
Dolores Yard Truck 16,425 12.11 45% 0.12
Dolores | Worker Vehicles 118,007 12.11 45% 0.87
Total 3,535,833 25.97

Notes:

a. SeePartsIV.D.2,IV.D.6,IV.D. 7 and IV.D. 17 for discussions on the calculation of annual VMT.

b. Calculated based on method outlined in AP-42, Section 13.2.1 and data shown in Table 71.

¢. Calculated based on method contained in the SCAQMD Staff Report for Rule 1186 (1/97). Assumes
street sweeping occurs twice per week.

E. 2016 Emissions Inventory

The Project Year 2016 inventory quantified onsite criteria pollutant, GHG, and TAC
emissions from emission sources at the ICTF and Dolores Yards. Table 218 summarized
the emissions, by source group. The methodology and assumptions used to prepare the

inventory for each source group are discussed in detail in Sections 1 through 18 below.
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Table 218
Emissions by Source Category — ICTF and Dolores Rail Yards

Project Year 2016
Emissions (tons/yr) Emissions (metric tons/yr)

Source Group ROG CO NOx PM; DPM SOx CO, N,O CHy4
Locomotives 19.83 47.89 116.26 2.67 2.67 0.30 22,475.88 0.57 1.77
Drayage Trucks 14.56 48.63 112.98 2.69 2.47 0.13 12,657.60 0.02 0.06
Cargo Handling Equipment 0.09 1.25 0.88 0.03 0.00 0.00 91.58 0.00 0.00
Heavy Equipment 0.14 12.17 3.01 0.02 0.00 0.00 313.25 0.00 0.00
TRUs and Reefer Cars® 2.68 24.02 22.58 0.10 0.10 0.04 3,395.79 0.00 0.01
Delivery Trucks 0.00 0.02 0.07 0.00 0.00 0.00 4.90 0.00 0.00
Yard Trucks 0.00 0.52 0.04 0.00 NA 0.00 445.66 0.00 0.00
IC Engines 0.07 0.18 0.84 0.06 0.06 0.06 27.63 0.00 0.00
Tanks 0.21 NA NA NA NA NA NA NA NA
Refueling 0.29 NA NA NA NA NA NA NA NA
Sand Tower NA NA NA 0.00 NA NA NA NA NA
WWTP 0.00 NA NA NA NA NA NA NA NA
Steam Cleaners 0.12 2.43 0.17 0.01 NA 0.00 92.78 0.00 0.00
Heater 0.00 0.07 0.08 0.01 NA 0.00 87.85 0.01 0.00
Propane Welder 0.00 0.22 0.14 0.00 NA 0.00 7.85 0.00 0.00
Miscellaneous Equipment 1.88 38.19 0.96 0.06 NA 0.05 87.17 0.00 0.00
Worker Vehicles 0.04 0.10 0.09 0.02 NA 0.00 177.91 0.00 0.00
Road Dust NA NA NA 28.97 NA NA NA NA NA
Total 39.91 175.69 258.10 34.64 5.30 0.60 39,865.85 0.60 1.84
ICTF-related” 35.24 161.80 230.79 33.85 4.70 0.53 34,607.49 0.47 1.44

Notes:

a. In addition to the GHG emissions shown above, CFC emissions from TRU refrigerant loss equal 0.426 metric tons per year.

b. The ICTF-related emissions include emissions that occur within ICTF plus a portion of the emissions from the Dolores Yard. The emissions from the Dolores Yard were
allocated based on railcar counts provided by UPRR.
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In addition to the total emissions from the ICTF and Dolores Yards, Table 218 also
shows emissions that are related to ICTF. The ICTF-related emissions include emissions
that occur within the ICTF, such as emission from CHE, plus the portion of the emissions
from the Dolores yard that related to ICTF. The emissions were allocated based on the
railcar data provided by UPRR.'*® The 2016 railcar activity at Dolores was designated as
either ICTF intermodal or other intermodal. In 2016, it was estimated that 80% of the
railcars entering the Dolores Yard will include freight bound for ICTF. Therefore, it was
assumed that 80% of the emissions from Dolores will be related to ICTF in Project Year

2016.

1. Locomotives

For 2016, the amount of through train traffic in the yard is assumed to be constant
relative to 2005. Future year emission calculations are intended for assessment of
changes in in-yard activity, and do not include port-related activity in the Alameda

Corridor mainline adjacent to the Dolores yard.

Road Power —Specific locomotive model distribution for years 2016 and later cannot be
developed due to the anticipated availability of as-yet undeveloped locomotive
technologies. Locomotive emissions for Project Year 2016 were calculated based on the
2012 emissions estimates, a growth factor, and control factors. The 2012 emission
estimates (in tons per year) were multiplied by the ratio of the predicted lift count for
2016 (1,500,000 lifts) to the 2012 predicted lift count (1,100,000 lifts) to determine the
growth in ICTF-related intermodal traffic. UPRR estimates that 80% of cars entering the
Dolores Yard will be ICTF-related intermodal and 20% will be on-dock intermodal."*’
These factors were used to project the ICTF-related and on-dock intermodal activity

levels for 2016.

The activity-based emission estimates were then adjusted by a control factor to account

for the penetration of cleaner locomotives in to the fleet over time. The control factors

14 personal communication with Lanny Schmid of UPRR on August 28, 2007.
147 Personal communication with Lanny Schmid of UPRR on August 28, 2007.

-251-



are based on the decrease in emissions relative to 2012. Control factors for HC, NOx,
and DPM were calculated based on the USEPA line-haul locomotive emission and fuel
combustion forecasts.'* The 2007 EPA draft regulatory impact analysis (RIA) for
proposed locomotive and marine engines (USEPA, 2007) presents projected emission
inventories for all years from 2006 through 2040 for large line-haul locomotives.
Emission forecasts are presented for CO for a baseline scenario (no new regulations), and
PM, s, NOx, and HC for a control scenario (with the proposed regulations).'* The
proposed regulations are not expected to affect CO or SO, emissions. These forecasts are
based on a growth rate of 1.6% per year in fuel consumption.””® Using these forecasts
normalized for the 1.6% growth rate, control factors can be calculated for emission rates

in 2016 relative to 2012.

The 2016 sulfur oxides control factor was calculated from the projected reduction in 47-
state fuel sulfur to 51 ppm from 123 ppm'' in 2012 and the fractions of California fuel
(61%) and 47-state fuel (39%) burned by line-haul locomotives at ICTF/Dolores. No
changes in emissions were assumed for CO or GHGs. The 2014 line haul locomotive

control factors are shown in Table 219.

Table 219
Emission Control Factors for Line-Haul
Locomotives — ICTF and Dolores Rail Yardsa

Project Year 2016
HC" CO° NOx" DPM" SOx*° GHG®
0.726 1.00 0.893 0.753 0.507 1.00

Notes:

a. Control factors are relative to the 2012 emission rates.

b. Calculated based on the USEPA line-haul locomotive emission and fuel consumption forecasts.
¢. Assumed no control for CO and GHG emissions.

d. Calculated from the projected reduction in 47-state fuel sulfur in 2012,

'8 From USEPA, 2007.

9 pp. 81, 82, 86, 87, and 89 of Chapter 3 in EPA420-D-07-001.
1395 72 of Chapter 3 in EPA420-D-07-001.

151 From USEPA, 2004.
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Yard Switching — During 2007, the 10 GP-38 switchers at ICTF and Dolores will be

replaced by ULEL “gen-set switchers.” The ULEL switchers will be used to perform all
of the yard operations in 2014. The 2012 emission estimates (in tons per year) were
multiplied by the ratio of the predicted lift count for 2016 (1,500,000 lifts) to the 2012
predicted lift count (1,100,000 lifts) to determine the growth in ICTF-related switcher
activity. Yard switching activity in support of ICTF freight was assumed to grow in
proportion to the number of lifts. Yard switching activity in support of on-dock freight
was assumed to change in proportion to on-dock freight. This approach insures that the
emissions for each year and each type of support reflect a constant ratio of yard switching
bhp-hrs of work per trailing ton of freight handled. A control factor was not applied to

switcher operations for 2016.

Service and