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SUMMARY 
 
In accordance with the 2005 California Air Resources Board (CARB)/Railroad Statewide 

Agreement (MOU), Union Pacific Railroad Company (UPRR) has prepared a facility-

wide emission inventory for the Los Angeles Transportation Center (LATC or Yard) in 

Los Angeles, California.  The inventory quantifies emissions of specified toxic air 

contaminants (TACs) (including Diesel particulate matter [DPM]) from stationary, 

mobile, area, and portable sources at LATC.  The inventory has been prepared in 

accordance with CARB’s Rail Yard Emission Inventory Methodology guidelines (July 

2006) and UPRR’s Emission Inventory Protocol (May 2006). 

 

LATC is an intermodal container facility.  Cargo containers are received, sorted, and 

distributed from the facility.  Activities at LATC include receiving inbound trains, 

switching cars, loading and unloading intermodal trains, storing intermodal containers 

and chassis, building and departing outbound trains, and repairing freight cars and 

intermodal containers/chassis.  Facilities within LATC include classification tracks, a 

gate complex for inbound and outbound intermodal truck traffic, intermodal loading and 

unloading tracks, and various buildings and facilities supporting railroad and contractor 

operations. 

 

Emission sources include, but are not limited to, locomotives, light-heavy-duty Diesel-

fueled trucks, heavy-heavy-duty Diesel-fueled trucks, cargo handling equipment, 

transport refrigeration units and refrigerated rail cars, and fuel storage tanks.  Emissions 

were calculated on a source-specific and facility-wide basis for the 2005 baseline year.   

 

An air dispersion modeling analysis was also conducted for LATC.  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 Yard.   Emission sources included in 

the modeling analysis were locomotives, heavy-heavy duty (HHD) Diesel-fueled trucks, 

Diesel-fueled cargo handling equipment (CHE), Diesel-fueled heavy equipment, and a 

gasoline storage tank.  The air dispersion modeling was conducted using the AERMOD 

Gaussian plume dispersion model and wind speed, wind direction and temperature data 

from the Downtown Los Angeles – North Main monitoring station operated by the South 
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Coast Air Quality Management District (SCAQMD), Missing data was replaced by data 

from Los Angeles International Airport (LAX), and cloud cover data was also obtained 

from the LAX station operated by the National Weather Service.  The meteorological 

data was 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) and UPRR’s Modeling Protocol (August 2006). 
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Toxic Air Contaminant Emission Inventory  
and Dispersion Modeling Report  

for the 
Los Angeles Transportation Center  

Los Angeles, California  
 

 

PART I.  INTRODUCTION 

 

In accordance with the 2005 California Air Resources Board (CARB)/Railroad Statewide 

Agreement (MOU), Union Pacific Railroad Company (UPRR) has prepared a facility-

wide emission inventory for the Los Angeles Transportation Center (LATC or Yard) in 

Los Angeles, California.  The inventory quantifies emissions of specified toxic air 

contaminants (TACs) (including Diesel particulate matter [DPM]) from stationary, 

mobile, and portable sources at LATC.  The inventory has been prepared in accordance 

with CARB’s Rail Yard Emission Inventory Methodology guidelines (July 2006) and 

UPRR’s Emission Inventory Protocol (May 2006). 

 
An air dispersion modeling analysis was also conducted for LATC.  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 Yard.  Emission sources included in 

the modeling analysis were locomotives, heavy-heavy duty (HHD) Diesel-fueled trucks, 

Diesel-fueled cargo handling equipment (CHE), Diesel-fueled heavy equipment, and a 

gasoline storage tank.  The air dispersion modeling was conducted using the AERMOD 

Gaussian plume dispersion model and wind speed, wind direction, and temperature data 

from the Downtown Los Angeles – North Main monitoring station1 operated by the 

South Coast Air Quality Management District.  Missing data was replaced by data from 

Los Angeles International Airport (LAX), and cloud cover data was also obtained from 

the LAX station operated by the National Weather Service.  The meteorological data was 

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) and UPRR’s Modeling Protocol (August 2006). 

                                                 
1 Located at 1630 North Main Street, Los Angeles, CA 90012 
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PART II.  FACILITY DESCRIPTION 

 
A.  Facility Name and Address 
 

Union Pacific Railroad Company 
Los Angeles Transportation Center 
750 Lamar St. 
Los Angeles, CA  90031 
 

B.  Facility Contact Information 
 

Brock Nelson 
Director of Environmental Operations – West 
Union Pacific Railroad Company 
10031 Foothills Boulevard 
Roseville, CA  95747 
Phone:  (916) 789-6370 
Fax:  (402) 233-3162 
banelson@up.com 
 

C.  Main Purpose of the Facility 

 

The LATC Yard is an intermodal container facility.  Cargo containers 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 LATC.  Cranes and packers are washed at 

LATC.  Wastewater generated during equipment washing is shipped, by tanker truck, to 

the Commerce Yard WWTP for treatment. 

 

D.  Type of Operations Performed at the Facility 

 

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

unloading intermodal trains, storing intermodal containers and chassis, building and 

departing outbound trains, and repairing freight cars and intermodal containers/chassis.  

Facilities within LATC include classification tracks, a gate complex for inbound and 
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outbound intermodal truck traffic, intermodal loading and unloading tracks, and various 

buildings and facilities supporting railroad and contractor operations. 

 

E.  Facility Operating Schedule 

 

The facility operates 24 hours per day, 365 days per year. 

 

F.  General Land Use Surrounding the Facility 

 

The land use surrounding the facility within 1,000 feet is mostly industrial-commercial, 

with residential areas at the northwest and northeast corners of the facility.  Additional 

residential areas are located approximately 1,500 feet to the south of the facility.  There 

are 26 elementary schools, 19 day care centers, 7 hospitals, and 1 nursing home within 1 

mile of the facility.  The location of specific receptors is further discussed in Part IX. 
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PART III.  MAP AND FACILITY PLOT PLAN 
 
 

Figure 1 
Location Map 
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Figure 2 

LATC Rail Yard Layout 
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PART IV.  COVERED SOURCES 

 

This emission inventory quantifies toxic air contaminant (TAC) emissions from the 

stationary, mobile, and portable sources located or operating at LATC.  Sources include, 

but are not limited to, locomotives, light-heavy-duty Diesel-fueled trucks, heavy-heavy-

duty (HHD) Diesel-fueled trucks, cargo handling equipment (CHE), transport 

refrigeration units (TRUs) and refrigerated railcars (reefer cars), and fuel storage tanks.  

A site-specific equipment inventory is included in Section V below. 

 

Stationary point and area sources that are exempt from local air district rules have been 

identified but not included in the detailed emission inventory.  As agreed upon in the 

emission inventory protocol approved by the CARB, de minimis sources, based on 

weighted risk, have been identified in the inventory but were not further discussed or 

included in the modeling analysis.  De minimis sources are the individual sources that 

represent less than 3 percent of the facility-total weighted-average site health risk 

(determined separately for cancer risk and non-cancer chronic health hazard).  Total 

exclusions for all de minimis sources did not exceed 10 percent of the facility-total 

weighted-average site cancer risk or chronic health hazard.  De minimis sources are 

further discussed in Part VIII of this report. 
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PART V.  SITE-SPECIFIC EQUIPMENT INVENTORY 

 

As discussed in Part IV above, there are a number of mobile, stationary, and portable 

emissions sources operating at LATC.  The mobile sources include locomotives, light-

heavy duty (LHD) Diesel-fueled trucks, heavy-heavy duty (HHD) Diesel-fueled trucks, 

cargo handling equipment (CHE), and heavy equipment.  The only stationary emission 

sources discussed in the report are storage tanks.  Portable equipment operating at the 

Yard includes transport refrigeration units (TRUs) and refrigerated railcars (reefer cars), 

welders, air compressors, and light towers.  Each source group is further discussed below. 

 

A.  Locomotives 

 

Locomotive activities at the yard fall into several categories.  “Road power” activities 

(locomotives used on inbound and outbound freight) include hauling through trains on 

the main line; pulling arriving trains through the yard and departing trains out of the yard; 

and movements of locomotives to and from maintenance facilities at other locations after 

arrival and prior to departure.  Yard operations include the use of three sets of low 

horsepower locomotives to move sections of trains within the yard.  During 2005, the 

working sets included two pairs of remote control locomotive (RCL) switchers and one 

pair of switchers operated by an on-board engineer. 

 

Table 1 provides the number of locomotives in operation (arrivals, departures, and 

through traffic) at the yard during 2005 by locomotive model group and type of train.  

Through trains use the main line passing by the facility.  Intermodal trains and 

occasionally other trains enter the yard on specified tracks.  Power moves are trains with 

locomotives but no cars, whose objective is either to move locomotives to locations 

where they are needed or to take malfunctioning units to service facilities.  In general, 

only one or two locomotives are in operation during power moves. 



CONFIDENTIAL BUSINESS INFORMATION/TRADE SECRET 

-8- 

 
Table 1   

Locomotive Models (Road Power) Identified at 
 Los Angeles Transportation Center 

Train Type1  
Locomotive  

Model Group 
Through 
Trains Arriving/Departing Trains Power Moves 

Switch2 7 12 11 
GP3x 55 53 35 
GP4x 1,264 960 373 
GP50 65 55 34 
GP60 2,771 942 375 
SD7x 3,559 4,910 1,743 
SD90 141 7 9 
Dash7 4 2 2 
Dash8 819 900 379 
Dash9 2,904 1,561 641 
C60A 96 18 4 

Unknown 92 76 33 
Total 11,777 9,496 3,639 

Notes: 
1. Includes all locomotives identified on an arriving, a departing, or a through train, including both 

working and non-working units. 
2. Does not include switcher locomotives used for yard operations. 

 

 

B.  LHD Diesel-Fueled Trucks 

 

There is one light-heavy duty (LHD) Diesel-fueled truck, a 2003 Dodge 2500 pickup, 

operating at LATC to support Yard activities. 

 

C.  HHD Diesel-Fueled Trucks 

 

A variety of HHD Diesel-fueled trucks operate at LATC each day.  The HHD trucks are 

used to pick up and deliver 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 EMFAC-WD 2006 model 

default fleet distribution for HHD Diesel-fueled operating in Los Angeles County was 

used. 
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D.  Cargo Handling Equipment 

 

A variety of heavy equipment is used to load, unload, and move cargo containers in the 

Yard.  Table 2 provides the equipment specifications for CHE operating at LATC. 

 

Table 2 
Equipment Specifications for Cargo Handling Equipment 

Los Angeles Transportation Center 
Equipment 

Type Make/Model 
Engine 

Make/Model 
Model 
Year 

Rating 
(hp) 

No. of 
Units 

Forklift Taylor THD200S Perkins 1006-6T 2000 154 1 
RTG1 Mi Jack 1000RC Detroit DDEC 2004 300 2 
RTG1,2 Mi Jack 1000R Detroit 671TA 1984 300 3 
Top Pick Mi Jack MJ9090 Cummins NA335 1990 335 1 
Top Pick Taylor TEC 155H Cummins 6BT 1998 150 1 
Yard Hostler Ottawa Commando30 Cummins 5.9 BT 2003 150 3 
Yard Hostler Ottawa Commando30 Cummins 5.9 BT 2004 150 10 
Notes: 

1. Rubber Tire Gantry Crane. 
2. Two of these units are not being used. 

 

 

E.  Heavy Equipment 

 

In addition to the CHE discussed above, Diesel-fueled heavy equipment is used at LATC.  

The heavy equipment is used for non-cargo-related activities at the Yard, such as 

locomotive maintenance, handling of parts and Company material, derailments, etc.  

Table 3 provides detailed information for the heavy equipment used at the Yard. 

 

Table 3 
Equipment Specifications for Heavy Equipment 

Los Angeles Transportation Center 
Equipment 

Type Make/Model 
Engine 

Make/Model 
Model 
Year 

Rating 
(hp) 

No. of 
Units 

Crane Grove RT650E Cummins 5.9 BT 2003 275 1 
Forklift Lull John Deere 2004 150 1 
Forklift Toyota Unknown 1999 150 1 
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F.  Tanks 

 

There are a number of tanks at the facility that are used to store liquid petroleum products 

such as Diesel fuel, gasoline, lubricating oils, and used oil.  Table 4 provides detailed 

information for all storage tanks located at the facility. 

 

Table 4 
Storage Tank Specifications 

Los Angeles Transportation Center 
Tank Location Material Stored Tank Capacity (gallons) 

RIP Track1 Diesel 500 
RIP Track Gasoline 500 
Crane Maintenance1 Diesel 1,000 
Crane Maintenance1 Hydraulic Oil 762 
Crane Maintenance1 SAE 15w-40 Motor Oil 136 
Crane Maintenance1 Used Oil 394 
Crane Maintenance1 SAE 15w-40 Motor Oil 367 
Crane Maintenance1 Automatic Transmission Fluid 314 
Notes: 

1.  These tanks are exempt from permitting requirements per SCAQMD Rule 219 (m). 
 

 

As shown in Table 4, all storage tanks at the facility, except the gasoline tank at the RIP 

(Repair in Place) track, are exempt from South Coast Air Quality Management District 

(SCAQMD) permitting requirements per Rule 219(m).  Since these storage tanks are 

exempt from local air district rules, the emissions from these tanks were not included in 

the inventory or in the dispersion modeling analysis, consistent with the UPRR inventory 

protocol. 

 

G.  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 in and out of 

the Yard and are temporarily stored at the Yard.  The TRUs are owned by a variety of 

independent shipping companies and equipment-specific data are not available.  

Therefore, the default equipment rating and distribution contained in the OFFROAD2006 
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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. 

 

H.  Portable Equipment 

 

A variety of welders and other portable equipment are used at the Yard.  Table 5 provides 

the equipment specifications for the welders and miscellaneous portable equipment.   

 

Table 5 
Portable Equipment Specifications 
Los Angeles Transportation Center 

 
Equipment Location 

 
Equipment Type 

Number 
of Units Fuel Type 

Rated Capacity 
(hp) 

RIP Track Welder 1 Gasoline 9 
RIP Track Welder 1 Gasoline 9 
RIP Track Air Compressor 1 Gasoline 49 
RIP Track Air Compressor 1 Diesel 45 
Administrative Building Light Tower 1 Diesel 10.7 
Crane Maintenance Welder 1 Gasoline 16 
 

 

Internal combustion engines with a rated capacity of 50 brake horsepower or less are 

exempt from permitting requirements by SCAQMD Rule 219(b)(1).  As shown in 

Table 5, all of the portable equipment operated at LATC has a rated capacity of less than 

50 hp, and therefore is exempt from permitting requirements.  Since these units are 

exempt from local air district rules, the emissions from these units were not included in 

the inventory or in the dispersion modeling analysis, consistent with the UPRR inventory 

protocol. 
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PART VI.  ACTIVITY DATA 

 

Emissions from mobile sources are based on the number and type of equipment, 

equipment size, load factor, and operation during the baseline year of 2005.  Since fuel 

consumption data were not available, default load factors from the OFFROAD2006 

model and operating data were used for emission calculations.  For sources where 

operating data weren’t available, an average operating mode (AOM) was developed 

based on employee interviews.   

 

A.  Locomotives 

 

Locomotive emissions were based on the number, model distribution, and operating 

conditions (idling, throttle notch, and speeds of movements, etc).  Table 6 summarizes 

the activity data for locomotives operating on trains at LATC, including the number of 

trains and number of working locomotives per consist, as well as their idle and working 

time, and speed on arrival or departure.  In general, arriving trains enter the Yard and stop 

while the railcars are detached from the locomotive.  After the railcars are detached, the 

locomotives are moved to other yards on “power moves” for refueling and service.  Prior 

to departure, locomotive consists return to LATC on power moves (usually from 

Commerce) and move to the appropriate end of an outbound train.  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.  In some cases, trains that 

are nominally “through” trains (arriving and departing under the same train symbol and 

date) add or drop cars or locomotives at the LATC Yard.  These trains are counted 

separately, as the idling period is shorter prior to departure, and the consist is not 

disconnected. 

 

There are three (rather than the typical two) entrance and exit routes for trains at LATC.  

The UP main line is on the north and west sides of the facility, and is typically considered 

“East” and “West.”  In addition, UP trains arrive and depart from the north at the 

northwest corner of the yard.  Because of this configuration, actual paths followed by 

arriving and departing locomotives must be inferred from the trains’ nominal directions, 
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and the points of origin or termination.  In addition, power moves within the yard may 

follow multiple paths in order for the lead locomotive of the consist to be oriented in the 

proper direction.  Appendix A-3 shows the various routes followed by trains in the yard.  

Because of the limited size of the main portion of the LATC yard, all inbound trains are 

brought in from the west side of the yard.  For westbound trains, this involves bringing 

them across the north boundary of the yard, turning south, and entering the primary 

intermodal arrival area.  The head of the trains proceeds out of the yard along Alhambra 

Avenue to Valley Boulevard, stopping just before San Pablo Street.  The power move 

disconnects, and moves backward along the track along the south edge of the yard and 

north until it can move forward again on the main line heading south to Commerce.  

Arrivals from the north enter the yard at the same location as westbound trains, but 

arrivals from the south traverse the north edge of the yard onto the tracks leading to San 

Pablo.  Power move routes into the yard depend on the direction of departure of the 

assigned train.  Eastbound trains always depart from the east end of the tracks leading to 

San Pablo Street, while northbound trains always depart from the main intermodal track 

within the yard.  Other than power moves to Commerce, there are no southbound 

departing trains from LATC. 

 

The UPRR Commerce Yard provides service and maintenance for the road power on 

trains arriving and departing from LATC.  Consists from arriving trains at LATC 

continue to Commerce for refueling and service under a train symbol that designates the 

arrival at Commerce as a power move.  Following service, consists are taken back to 

LATC by UPRR locomotive hostlers without using a train symbol.  For this reason, the 

total locomotive count for arriving and departing locomotives on trains at LATC shows a 

net imbalance of approximately 3,400 locomotives for 2005.  This number is 

approximately 30 percent higher than the number of identified departing power moves 

from LATC.  For purposes of emission calculations, it is assumed this imbalance 

represents power moves by hostlers from Commerce to LATC, with the same average 

consist size as other identified power moves.  In the emission calculations, the number of 

locomotives in arriving power moves from the south has been increased by this 3400 
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difference.2  This results in a net balance in the number of arriving and departing 

locomotives.  Although power moves may have as many as 10 or more locomotives, 

typically only one or two locomotives are actually working.  For emission calculations, 

power moves were assumed to have 1.5 working locomotives (except for power moves 

involving just one locomotive).3  In addition to road power, three sets of yard 

locomotives operate in the yard to move sections of inbound trains, spot them in the 

appropriate areas for handling, and subsequently reconnect these sections and move them 

to the appropriate outbound train areas.  The two sets of RCL locomotives operate 24 

hours per day, and the third set of switchers operates between 11 PM and 7 AM daily. 

 

Table 6 
Train Activity Summary 

Los Angeles Transportation Center 
 
 

Train Type 

 
Number of 

Trains 

 
Locomotives 
per Consist 

Movement 
Speed  
(mph) 

Idle  
Time  
(hrs) 

Through S to E 676 3.69 10 0.167 
Through E to S 1,433 2.72 10 0.167 
Through N to E 97 3.23 10 0.0 
Through E to N 669 2.14 10 0.167 
Through S to N 360 2.96 10 0.0 
Through N to S 646 3.14 10 0.0 
Arrivals from E 621 3.27 10 1.0 
Arrivals from S 16 2.13 10 1.0 
Arrivals from N 344 2.52 10 1.0 
Departures to E 438 3.58 10 2.0 
Departures to W 636 3.56 10 2.0 
Departures to S 48 2.06 10 2.0 
Arr & Dep  S to E 138 3.25 10 0.167 
Arr & Dep  E to S 446 2.54 10 0.167 
Arr & Dep  N to E 29 2.83 10 0.0 
Arr & Dep  E to N 101 2.54 10 0.167 
Arr & Dep  S to N 7 1.86 10 0.0 

                                                 
2 A similar imbalance was seen in the analysis of Commerce train activity, with a higher number of units 
arriving (due to power moves under train symbols from LATC) than departing (due to hostler power moves 
from Commerce to LATC).  In that analysis, the number of locomotives in departing power moves was 
increased to achieve a net balance in locomotives arriving and departing. 
3 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 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. 
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Table 6 
Train Activity Summary 

Los Angeles Transportation Center 
 
 

Train Type 

 
Number of 

Trains 

 
Locomotives 
per Consist 

Movement 
Speed  
(mph) 

Idle  
Time  
(hrs) 

Arr & Dep  N to S 153 2.14 10 0.0 
Power Through E to S 106 4.42 10 0.167 
Power Through N to E 52 3.69 10 0.0 
Power Through E to N 23 2.87 10 0.167 
Power Through S to N 4 2.25 10 0.0 
Power Through N to S 21 3.81 10 0.0 
Power from E 9 3.78 10 0.0 
Power from S 15 3.53 10 0.0 
Power from N 3 5.00 10 0.0 
Power to E 127 3.32 10 1.0 
Power to W 27 3.74 10 1.0 
Power to S 583 3.30 10 1.0 
Notes: 

1. Data reflect the number of operating locomotives; locomotives that are being transported, but are 
not under power, are not shown.  

2. In addition to the activities described above, three sets of switcher locomotives are used in Yard 
operations.  Two sets are RCL and operate 24 hours a day, the third set operates between 11AM 
and 7PM daily. 

 

 

B.  LHD Diesel-Fueled Trucks 

 

Emissions from the LHD Diesel-fueled truck are based on the annual vehicle miles 

traveled (VMT) and the amount of time spent idling.  Table 7 summarizes the activity 

data for the LHD Diesel-fueled truck operating at the Yard.   

 

Table 7 
Summary of LHD Diesel Truck Activity Data 

Los Angeles Transportation Center 
Idling Time Vehicle 

Class 
 

Make/Model 
 

Model Year 
Annual 
VMT1 (min/day) (hr/yr) 

LHD Dodge 2500 2003 5,000 15 91 
Notes: 

1.  Annual vehicle miles traveled (VMT) and idling time provided by Tony Madrigal of PARSEC. 
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C.  HHD Diesel-Fueled Trucks 

 

Emissions from HHD Diesel-fueled trucks are based on the number of truck trips, the 

length of each trip, and the amount of time spent idling.  Gate count data were used to 

determine the number of HHD trucks operating at LATC during the 2005 calendar year.  

UPRR personnel count the number of cargo containers processed through both the “in” 

and “out” gates of the Yard.  Since each HHD truck holds only one cargo container, the 

gate counts were used to determine the number of HHD truck trips for 2005.  Trucks that 

enter or exit the facility without a chassis and/or a cargo container are referred to as 

“bobtails.”  Based on personal communication with the Intermodal Operations Manger at 

LATC, the monthly gate counts were increased by 25% to account for bobtails.  The 

monthly gate count data for 2005, including the estimated number of bobtails, are 

summarized in Table 8.   

 

Table 8 
Summary of Gate Count Data 

Los Angeles Transportation Center 
Month In-Gate Total1 Out-Gate Total1 Bobtails2 Total 
January 6,205 4,967 2,793 13,965 
February 6,448 4,555 2,751 13,754 
March 7,448 5,700 3,287 16,435 
April 6,291 5,206 2,874 14,371 
May 6,746 5,691 3,109 15,546 
June 7,815 5,110 3,231 16,156 
July 7,194 4,764 2,990 14,948 
August 7,584 5,645 3,307 16,536 
September 6,939 5,200 3,035 15,174 
October 7,926 5,908 3,459 17,293 
November 8,803 5,856 3,665 18,324 
December 6,297 5,119 2,854 14,270 
Totals 85,696 63,721 37,354 186,771 
Notes: 

1. Provided by UPRR’s Manager of Intermodal Operations for LATC 
2. Bobtails are trucks without a chassis and/or container.  It was assumed bobtail counts are equal to 

25% of the container count. 
 

 

Table 9 summarizes the remaining activity data, such as annual VMT and idling time, for 

HHD Diesel-fueled trucks.  In addition to the traveling emissions, an average idling time 
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of 30 minutes per HHD truck trip was assumed to account for emissions during truck 

queuing, staging, loading and/or unloading.  Based on interviews with UPRR personnel, 

the average queuing time at the gate at LATC 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/disconnected from the truck cab.  An 

additional 5 minutes of idle per trip was included to account for any other delays that may 

be encountered. 

 

Table 9 
Summary of HHD Diesel Truck Activity Data 

Los Angeles Transportation Center 
Idling Time Number of 

HHD Truck 
Trips1 

VMT per HHD 
Truck Trip 
(mi/trip)2 

 
Annual VMT 

(mi/yr) 
(min/trip)2 (hr/yr) 

186,771 1.5 280,157 30 93,386 
Notes: 

1. Provided by UPRR.  See Table 8. 
2. Engineering estimate based on observation of truck activity and interviews with the Manager of 

Intermodal Operations. 
 

 

D.  Cargo Handling Equipment 

 

Emissions from CHE operating at the Yard are based on the number and type of 

equipment, equipment model year, equipment size, and the annual hours of operation.  

Activity data for CHE are summarized in Table 10. 
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Table 10 
Activity Data for Cargo Handling Equipment 

Los Angeles Transportation Center 
Equipment 

Type Make/Model 
Model 
Year 

Rating 
(hp) 

No. of 
Units 

Hours of Operation 
(hr/yr per unit) 

Forklift Taylor THD200S 2000 154 1 260 
RTG Mi Jack 1000RC 2004 300 2 2,920 
RTG1 Mi Jack 1000R 1984 300 1 2,920 
Top Pick Mi Jack MJ9090 1990 335 1 60 
Top Pick Taylor TEC 155H 1998 150 1 1,040 
Yard Hostler Ottawa Commando30 2003 150 3 8,000 
Yard Hostler Ottawa Commando30 2004 150 10 8,000 
Notes: 

1. There are a total of three units at the facility, but two are not being used. 
2. Data provided during interviews with equipment operators. 

 

 

E.  Heavy Equipment 

 

Emissions from heavy equipment operating at the Yard are based on the number and type 

of equipment, equipment model year, equipment size, and the annual hours of operation.  

Activity data for heavy equipment are summarized in Table 11. 

 

Table 11 
Activity Data for Heavy Equipment 
Los Angeles Transportation Center 

Equipment 
Type Make/Model 

Model 
Year 

Rating 
(hp) 

No. of 
Units 

Hours of Operation 
(hr/yr per unit) 

Crane Grove RT650E 2003 275 1 2,190 
Forklift Lull 2004 150 1 8,000 
Forklift Toyota 1999 150 1 2,190 
Notes: 
1.  Data provided during interviews with UPRR personnel. 
 

 

F.  Tanks 

 

Emissions from the non-exempt storage tanks located at LATC are based on the size of 

the tank, material stored, and annual throughput.  Activity data for the non-exempt tanks 

are shown in Table 12. 
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Table 12 
Summary of Gasoline Storage Tank Activity Data 

Los Angeles Transportation Center 
Tank 
Location 

Material 
Stored 

Tank Capacity 
(gal) 

Tank Dimensions 
(ft) 

Annual Throughput 
(gal/yr)1 

RIP Track Gasoline 500 5 x 4 6,000 
Notes: 

1.  Information provided by David Hawthorne of UPRR. 
 

 

G.  TRUs and Reefer Cars 

 

Emissions from TRUs and reefer cars are based on average size of the units, the average 

number of units in the Yard, and the hours of operation for each unit.  Activity data for 

TRUs and reefer cars are summarized in Table 13. 

 

Table 13 
Activity Data for TRUs and Reefer Cars 

Los Angeles Transportation Center 
Hours of Operation Equipment 

Type 
Average Rating 

(hp)1 
Average No. of 
Units in Yard2 (hr/day)3 (hr/yr)4 

Container 28.56 20 4 1,460 
Railcar 34 4 4 1,460 
Notes: 

1. Based on the average horsepower distribution in the OFFROAD2006 model. 
2. UPRR staff estimates and car data reports indicate that there are 8-10 TRUs and 0-2 reefer cars in 

the Yard at any given time.  To be conservative, these estimates were increased by 100%. 
3. 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. 

4. 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. 
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PART VII.  EMISSIONS  

 

A.  Calculation Methodology and Emission Factors 

 

Emission calculations were based on the site-specific equipment inventory, equipment 

activity data, and the source-specific emission factors.  The calculation methodology and 

emission factors for each specific source type are further discussed below.  Emissions 

were calculated in accordance with CARB Guidelines (July 2006) and the UPRR 

Emission Inventory Protocol (May 2006).   

 

1.  Locomotives 

 

Emissions were calculated for UPRR-owned and -operated locomotives, as well as 

“foreign” locomotives 4 operating in the rail yard and on through trains on the main line.  

Procedures for calculating emissions followed the methods described in Ireson et al. 

(2005).5  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, 

with model groups defined by manufacturer and engine type.6  A separate calculation was 

performed for each type of locomotive activity, including line-haul or switcher 

locomotive operations, and consist movements.  Speed, movement duration, and throttle 

notch values were obtained from UPRR personnel for the LATC Yard for different types 

of activities.  Detailed counts of locomotive by model, tier, and train type are shown in 

Appendix A-1 and A-2.  Maps detailing the principal locomotive routes at the Yard are 

contained in Appendix A-5. 

                                                 
4 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. 
5 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 14th Annual 
Emission Inventory Conference, http://www.epa.gov/ttn/chief/conference/ei14/session8/ireson.pdf, Las 
Vegas NV, April 14, 2006. 
6 Emission estimates are based on the total number of working locomotives.  Therefore, the total number of 
locomotives used in the emission calculations, shown in Table 8, is slightly lower than the total number of 
locomotives counted as arriving, departing, or through trains (shown in Table 1).  See Appendix A for 
detailed emission calculations. 



CONFIDENTIAL BUSINESS INFORMATION/TRADE SECRET 

-21- 

 

 

Notch-specific 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. 

   

For line haul operations, yard-specific average consist composition (number of units, 

number of units working, model distribution, locomotive tier distribution, fraction 

equipped with auto start/stop technology7) was developed from UPRR data for different 

train types.  Movement speed, duration, and notch estimates were developed for arriving, 

departing, through train, and in-yard movements.  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 trains, for train arrivals and departures, and for power 

moves. 

 

Three sets of “captive” locomotives (i.e., dedicated to moving sections of rail cars within 

the yard) operated within the facility boundaries.  These sets were all pairs of low 

horsepower switcher locomotives.  Based on information from UPRR personnel, these 

units were assumed to operate on the full EPA switcher duty cycle. 

 

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 

                                                 
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 to30 
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 nominal fuel sulfur content of 3,000 ppm) were adjusted based on the estimated 

sulfur content of in-use fuels.  Fuel sulfur content reportedly affects the emission rates for 

Diesel particulate matter from locomotives.  The sulfur content in 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 at which 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: 

 

• “Captive” locomotives and consists in use on local trains (e.g., commuter rail) 

used only Diesel fuel produced in California. 

• Trains arriving and terminating at California rail yards (with the exception of 

local trains) used fuel produced outside of California, and arrive with remaining 

fuel in their tanks at 10 percent of capacity. 

• On arrival, consists were 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). 

• 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” 

or LSD) in 2005.  Quarterly average sulfur content for these refineries ranged from 59 

ppm to 400 ppm, with an average of 221 ppm (Hinckley, 2006).  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 
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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). 

 

To develop emission inventories for locomotive activity, an initial collection of 

locomotive model- and notch-specific emissions data was 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 PM 

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 in 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 14 

and 15.  Sample emission calculations are shown in Appendix A-3 and A-4.   

The calculations of sulfur adjustments are shown in Appendix A-7.,  
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Table 14 
Locomotive Diesel Particulate Matter Emission Factors (g/hr)  

Adjusted for Fuel Sulfur Content of 221 PPM 
Los Angeles Transportation Center 

Throttle Setting Model Group  
Tier Idle DB N1 N2 N3 N4 N5 N6 N7 N8 

 
Source1 

Switchers N 31.0 56.0 23.0 76.0 129.2 140.6 173.3 272.7 315.6 409.1 EPA RSD1 
GP-3x N 38.0 72.0 31.0 110.0 174.1 187.5 230.2 369.1 423.5 555.1 EPA RSD1 
GP-4x N 47.9 80.0 35.7 134.3 211.9 228.6 289.7 488.5 584.2 749.9 EPA RSD1 
GP-50 N 26.0 64.1 51.3 142.5 282.3 275.2 339.6 587.7 663.5 847.2 EPA RSD1 
GP-60 N 48.6 98.5 48.7 131.7 266.3 264.8 323.5 571.6 680.2 859.8 EPA RSD1 
GP-60 0 21.1 25.4 37.6 75.5 224.1 311.5 446.4 641.6 1029.9 1205.1 SwRI2 (KCS733) 
SD-7x N 24.0 4.8 41.0 65.7 146.8 215.0 276.8 331.8 434.7 538.0 SwRI3 
SD-7x 0 14.8 15.1 36.8 61.1 215.7 335.9 388.6 766.8 932.1 1009.6 GM EMD4 
SD-7x 1 29.2 31.8 37.1 66.2 205.3 261.7 376.5 631.4 716.4 774.0 SwRI5 (NS2630) 
SD-7x 2 55.4 59.5 38.3 134.2 254.4 265.7 289.0 488.2 614.7 643.0 SwRI5 (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 EMD4 
Dash 7 N 65.0 180.5 108.2 121.2 306.9 292.4 297.5 255.3 249.0 307.7 EPA RSD1 
Dash 8 0 37.0 147.5 86.0 133.1 248.7 261.6 294.1 318.5 347.1 450.7 GE4 
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 56.1 117.4 195.7 235.4 552.7 489.3 449.6 415.1 
Average of GE & 
SwRI6 

Dash 9 1 16.9 88.4 62.1 140.2 259.5 342.2 380.4 443.5 402.7 570.0 SwRI2 (CSXT595) 
Dash 9 2 

7.7 42.0 69.3 145.8 259.8 325.7 363.6 356.7 379.7 445.1 
SwRI2 (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 GE4 (UP7555) 
Notes: 

1. EPA Regulatory Support Document, “Locomotive Emissions Regulation,” Appendix B, 12/17/97, as tabulated by ARB and ENVIRON 
2.  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). 
3.   SwRI final report “Emissions Measurments – Locomotives” by Steve Fritz, August 1995. 
4.   Manufacturers’ emissions test data as tabulated by ARB. 
5.  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). 
6.  Average of manufacturer’s emissions test data as tabulated by ARB and data from the AAR/SwRI Exhaust Plume Study, tabulated and calculated by ENVIRON.. 
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Table 15 

Locomotive Diesel Particulate Matter Emission Factors (g/hr) 
Adjusted for Fuel Sulfur Content of 2,639 PPM 

Los Angeles Transportation Center 
Throttle Setting Model 

Group 
 

Tier Idle DB N1 N2 N3 N4 N5 N6 N7 N8 
 

Source1 

Switchers N 31.0 56.0 23.0 76.0 136.9 156.6 197.4 303.4 341.2 442.9 EPA RSD1 
GP-3x N 38.0 72.0 31.0 110.0 184.5 208.8 262.2 410.8 457.9 601.1 EPA RSD1 
GP-4x N 47.9 80.0 35.7 134.3 224.5 254.6 330.0 543.7 631.6 812.1 EPA RSD1 
GP-50 N 26.0 64.1 51.3 142.5 299.0 306.5 386.9 653.9 717.3 917.4 EPA RSD1 
GP-60 N 48.6 98.5 48.7 131.7 282.1 294.9 368.5 636.1 735.4 931.0 EPA RSD1 
GP-60 0 21.1 25.4 37.6 75.5 237.4 346.9 508.5 714.0 1113.4 1304.9 SwRI2 (KCS733) 
SD-7x N 24.0 4.8 41.0 65.7 155.5 239.4 315.4 369.2 469.9 582.6 SwRI3 
SD-7x 0 14.8 15.1 36.8 61.1 228.5 374.1 442.7 853.3 1007.8 1093.2 GM EMD4 
SD-7x 1 29.2 31.8 37.1 66.2 217.5 291.5 428.9 702.6 774.5 838.1 SwRI5 (NS2630) 
SD-7x 2 55.4 59.5 38.3 134.2 269.4 295.9 329.2 543.3 664.6 696.2 SwRI5 (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 EMD4 
Dash 7 N 65.0 180.5 108.2 121.2 352.7 323.1 327.1 293.7 325.3 405.4 EPA RSD1 
Dash 8 0 37.0 147.5 86.0 133.1 285.9 289.1 323.3 366.4 453.5 593.8 GE4 
Dash 9 N 32.1 53.9 54.2 108.1 215.7 285.1 365.6 429.3 469.7 681.2 SWRI 2000 
Dash 9 0 33.8 50.7 56.1 117.4 224.9 260.1 607.7 562.9 587.4 546.9 Average of GE & SwRI6 
Dash 9 1 16.9 88.4 62.1 140.2 298.2 378.1 418.3 510.2 526.2 751.1 SwRI2 (CSXT595) 
Dash 9 2 7.7 42.0 69.3 145.8 298.5 359.9 399.8 410.4 496.1 586.4 SwRI2 (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 GE4 (UP7555) 

Notes: 
1. EPA Regulatory Support Document, “Locomotive Emissions Regulation,” Appendix B, 12/17/97, as tabulated by ARB and ENVIRON 
2.  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). 
3.   SwRI final report “Emissions Measurments – Locomotives” by Steve Fritz, August 1995. 
4.   Manufacturers’ emissions test data as tabulated by ARB. 
5.  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). 
6.  Average of manufacturer’s emissions test data as tabulated by ARB and data from the AAR/SwRI Exhaust Plume Study, tabulated and calculated by ENVIRON.. 
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2.  LHD Diesel-Fueled Truck 

 

Emission estimates for the LHD Diesel-fueled truck are based on the vehicle’s model 

year, annual VMT within the Yard, and amount of time the vehicle spends idling.  

Vehicle-specific emission factors, calculated using the EMFAC-WD 2006 model, are 

shown in Table 16.  Per CARB guidelines, 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.  Detailed emission factor 

derivation calculations and EMFAC-WD 2006 output are contained in Appendix B.   

 

Table 16 
Emission Factors for the LHD Diesel-Fueled Truck 

Los Angeles Transportation Center 
Emission Factors  

Operating Mode ROG CO NOx DPM3 SOx 
Traveling (g/mi)1 0.32 1.65 6.69 0.08 0.05 
Idling (g/hr)2 3.173 26.30 75.051 0.753 0.357 
Notes: 

1. Emission factors calculated using the EMFAC-WD 2006 model with the BURDEN output option 
2. Emission factors calculated using the EMFAC-WD 2006 model with the EMFAC output option. 
3. Diesel PM10 (DPM) is a TAC. 
4. See Part V for vehicle specifications. 

 

 

3.  HHD Diesel-Fueled Trucks 

 

Emission estimates for the HHD Diesel-fueled trucks are based on the number of truck 

trips, the annual VMT within the Yard, and the amount of idling time.  Per CARB 

guidelines, 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 EMFAC-WD 2006 model with the BURDEN output 

option.  Since the fleet distribution is not known, the EMFAC-WD 2006 default 

distribution for Los Angeles County was used.  Idling emission factors were calculated 

using the EMFAC-WD 2006 model with the EMFAC output option.  The emission 
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factors for the HHD Diesel-fueled trucks are shown in Table 17.  Detailed emission 

factor derivation calculations and the EMFAC-WD 2006 output are contained in 

Appendix C.   

 

Table 17 
Emission Factors for HHD Diesel-Fueled Trucks 

Los Angeles Transportation Center 
Fleet Average Emission Factors  

Operating Mode ROG CO NOx DPM3 SOx4 
Traveling (g/mi)1 5.73 15.40 27.41 2.27 0.24 
Idling (g/hr)2 16.16 52.99 100.38 2.85 0.55 
Notes: 

1. Emission factors were calculated using the EMFAC-WD 2006 model with the BURDEN output 
option.  The default fleet distribution for Los Angeles County was used. 

2. Emission factors were calculated using the EMFAC-WD 2006 model with the EMFAC output 
option.  The default fleet distribution for Los Angeles County was used.  

3. Diesel PM10 (DPM) is a TAC. 
4. See Part V for vehicle specifications. 

 

 

4.  Cargo Handling Equipment 

 

Emission estimates for the CHE are based on the number and type of equipment, the 

equipment model, and the hours of operation.  Emission factors were calculated by 

CARB staff and are based on the OFFROAD2006 model.  The emission factors for the 

CHE are shown in Table 18.  Detailed emission factor derivation calculations and 

OFFROAD2006 output are contained in Appendix D.   
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Table 18 
Emission Factors for Cargo Handling Equipment 

Los Angeles Transportation Center 
Emission Factors (g/bhp-hr) Equipment 

Type Make/Model 
Model 
Year VOC CO NOx DPM SOx 

Forklift Taylor THD200S 2000 0.5307 2.8296 6.8159 0.3536 0.0597 
RTG Mi Jack 1000RC 2004 0.0906 0.9456 4.1618 0.0972 0.0521 
RTG Mi Jack 1000R 1984 0.9965 5.4833 12.8557 0.7230 0.0521 
Top Pick Mi Jack MJ9090 1990 0.6811 3.3000 9.0164 0.4547 0.0597 
Top Pick Taylor TEC 155H 1998 0.5505 2.8920 6.9482 0.3734 0.0597 
Yard 
Hostler 

Ottawa 
Commando30 

2003 
0.2501 2.7810 5.1174 0.2136 0.0597 

Yard 
Hostler 

Ottawa 
Commando30 

2004 
0.1639 2.7540 4.5529 0.1648 0.0597 

Notes: 
1. Emission factors were calculated by CARB staff and are based on the OFFROAD2006. 

 

 

5.  Heavy Equipment 

 

Emission estimates for heavy equipment are based on the number and type of equipment, 

equipment model, and the hours of operation.  Emission factors were calculated using 

OFFROAD2006 model.  The emission factors for heavy equipment are shown in Table 

19.  Detailed emission factor derivation calculations and OFFROAD2006 output are 

contained in Appendix E.   

 

Table 19 
Emission Factors for Heavy Equipment 

Los Angeles Transportation Center 
Emission Factors (g/bhp-hr)1 Equipment 

Type Make/Model 
Model 
Year VOC2 CO NOx DPM SOx 

Crane Grove RT650E 2003 0.2332 0.2332 0.2332 0.1053 0.0478 
Forklift Lull 2004 0.3500 0.3500 0.3500 0.1861 0.0548 
Forklift Toyota 1999 0.3500 0.3500 0.3500 0.5778 0.0548 
Notes: 

1. Emission factors from the OFFROAD2006 model. 
2. Evaporative emissions for these sources are negligible. 
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6.  Tanks 

 

VOC emissions from the non-exempt storage tanks were calculated using EPA’s TANKS 

program.  CARB’s speciation database was used to determine the fraction of each TAC 

in the total VOC emissions from gasoline storage tank located at the RIP track.  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 emission 

factors for gasoline storage are shown in Table 20.  The TANKS output and the relevant 

sections of CARB’s speciation database are included in Appendix F. 

 

Table 20 
TAC Emission Factors for Gasoline Storage Tank 

Los Angeles Transportation Center 

CAS Chemical Name 
Organic Fraction of VOC 

(by weight) 
540841 2,2,4-trimethylpentane 0.0129 
71432 Benzene 0.0036 
110827 cyclohexane 0.0103 
100414 ethylbenzene 0.0012 
78784 isopentane 0.3734 
98828 isopropylbenzene (cumene) 0.0001 
108383 m-xylene 0.0034 
110543 n-hexane 0.0154 
95476 o-xylene 0.0013 
106423 p-xylene 0.0011 
108883 toluene 0.0170 
Total   0.44 
Notes: 

1. The organic fraction information is from CARB’s SPECIATE database.  Data are from the 
“Headspace vapors 1996 SSD etoh 2.0% (MTBE phaseout)” option. 

2. Emissions were calculated only for chemicals that were in both the SPECIATE database and the 
AB2588 list. 

 

 

7.  TRUs and Reefer Cars  

 

Emission estimates for the Diesel-fueled TRUs and reefer cars were based on the average 

number of units in the yard and the hours of operation.  Emission factors are from the 

OFFROAD2006 model.  The emission factors are shown in Table 21.  Detailed emission 
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factor derivation calculations and the OFFROAD2006 output are contained in 

Appendix G.   

 

Table 21 
Emission Factors for TRUs and Reefer Cars 

Los Angeles Transportation Center 

Emissions (g/hp-hr-unit)1 Equipment 
Type HC2 CO NOx DPM SOx3 
TRU 2.85 6.78 6.43 0.71 0.07 
Reefer Car 3.23 7.49 6.71 0.79 0.07 
Notes: 

1. Emission factors from OFFROAD2006 model. 
2. Evaporative emissions from this source are negligible. 
3. Emission factor based on a Diesel fuel sulfur content of 130 ppm. 

 

 

B.  TAC Emissions by Source Type 

 

TAC emission calculations for each source type were based on the site-specific 

equipment inventory (shown in Part V of this report), equipment activity data (shown in 

Part VI of this report), and the source-specific emission factors shown in Part VII.A 

above.   

 

Emissions from locomotive operations were based on the emission factors shown in 

Table 14 and 15, the number of events, the number of locomotives per consist, duration, 

and duty cycle of different types of activity.  Table 22 shows the duty cycles assumed for 

different types of activities.   

 

Table 22 
Locomotive Duty Cycles 

Los Angeles Transportation Center 
Activity Duty Cycle 

Through Train Movement N1 – 50%, N2- 50% 
Movements within the Yard N1 – 50%, N2- 50% 
Yard Operations EPA Switch Duty Cycle1 

Notes: 
1.  EPA (1998) Regulatory Support Document  
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For locomotive models and tiers for which specific emission factors were not available, 

the emissions for the next lower tier were used, or the next higher tier if no lower tier data 

were available.  Emission factors for the “average locomotive” for different types of 

activity were developed from the emission factors and the actual locomotive model and 

technology distributions for that activity.  Separate distributions were developed for four 

types of activity:  through trains (including through power moves); arrivals and 

departures; arriving and departing power moves; and yard operations.  Table 23 shows 

the DPM emission estimates for the different types of activities. 

 

Table 23 
DPM Emissions from Locomotives 
Los Angeles Transportation Center 

Activity DPM Emissions (tons/yr) 
Through Trains and Power Moves 0.20 
Arriving and Departing Trains 0.47 
Arriving and Departing Power Moves 0.06 
Yard Operations 2.46 
Total 3.19 
Notes: 

1. See Table 1 for equipment specifications. 
2. See Table 6 for activity data. 
3. See Table 14 and 15 for emission factors. 
4. Emissions from yard operations are based on two sets of switcher locomotives operating 24 hours 

per day and a third set of switchers operating between 7 AM and 11 PM daily, the EPA Switch 
Duty Cycle, and the emission factors shown in Tables 14 and 15. 

5. See Appendices A-3 and A-4 for detailed emission calculations.  The calculations of sulfur 
adjustments are shown in Appendix A-7. 

 

 

DPM emissions from the LHD Diesel-fueled truck are shown in Table 24.  DPM 

emissions from HHD Diesel-fueled trucks and CHE are shown in Tables 25 and 26, 

respectively.  DPM emissions from heavy equipment are shown in Table 27.  Table 28 

summarizes the TAC emissions from the gasoline storage tank.  DPM emissions from the 

Diesel-fueled TRUs and reefer cars are shown in Table 29.  Detailed emission 

calculations for each source group are contained in Appendix H. 
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Table 24 
DPM Emissions from the LHD Diesel-Fueled Truck 

Los Angeles Transportation Center 
Emissions (tpy)  

Pollutant Traveling Mode Idling Mode Total 
DPM 0.0005 0.0001 0.001 
Notes: 

1. See Part V for equipment specifications. 
2. See Table 7 for activity data. 
3. See Table 16 for emission factors. 

 

 

Table 25 
DPM Emissions from HHD Diesel-Fueled Trucks 

Los Angeles Transportation Center 
Emissions (tpy)  

Pollutant Traveling Mode Idling Mode Total 
DPM 0.70 0.29 0.99 
Notes: 

1. See Part V for equipment specifications. 
2. See Table 9 for activity data. 
3. See Table 17 for emission factors. 

 

 

Table 26 
DPM Emissions from Cargo Handling Equipment 

Los Angeles Transportation Center 
Equipment 

Type Make/Model Model Year 
DPM Emissions 

(tpy) 
Forklift Taylor THD200S 2000 0.005 
RTG Mi Jack 1000RC 2004 0.081 
RTG Mi Jack 1000R 1984 0.300 
Top Pick Mi Jack MJ9090 1990 0.038 
Top Pick Taylor TEC 155H 1998 0.006 
Yard Hostler Ottawa Commando30 2003 0.466 
Yard Hostler Ottawa Commando30 2004 1.199 
Total   2.10 
Notes: 

1. See Table 2 for equipment specifications. 
2. See Table 10 for activity data. 
3. See Table 18 for emission factors. 
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Table 27 
DPM Emissions from Heavy Equipment 

Los Angeles Transportation Center 
Equipment 

Type Make/Model Model Year 
DPM Emissions 

(tpy) 
Crane Grove RT650E 2003 0.030 
Forklift Lull 2004 0.074 
Forklift Toyota 1999 0.063 
Total   0.17 
Notes: 

1. See Table 3 for equipment specifications. 
2. See Table 11 for activity data. 
3. See Table 19 for emission factors. 

 

 

Table 28 
TAC Emissions from Gasoline Storage Tanks 

Los Angeles Transportation Center 
CAS Chemical Name Emissions (tpy) 

540841 2,2,4-trimethylpentane 0.0011 
71432 Benzene 0.0003 
110827 Cyclohexane 0.0008 
100414 Ethylbenzene 0.0001 
78784 Isopentane 0.0304 
98828 Isopropylbenzene (cumene) 0.0000 
108383 m-Xylene 0.0003 
110543 n-Hexane 0.0013 
95476 o-Xylene 0.0001 
106423 p-Xylene 0.0001 
108883 Toluene 0.0014 
Total   0.036 
Notes: 

1. See Table 4 for equipment specifications. 
2. See Table 12 for activity data. 
3. See Table 20 for emission factors. 
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Table 29 
DPM Emissions from TRUs and Reefer Cars 

Los Angeles Transportation Center 
Equipment Type DPM Emissions (tpy) 

TRU 0.37 
Railcar 0.09 
Total 0.46 

Notes: 
1. See Part V for equipment specifications. 
2. See Table 13 for activity data. 
3. See Table 21 for emission factors. 

 

 

C.  Facility Total Emissions 

 

Facility-wide DPM emissions are shown in Table 30.  The gasoline storage tank is the 

only source of other TACs at LATC; therefore, Table 28 summarizes facility-wide 

emissions of other TACs. 

 

Table 30 
Facility-Wide Diesel Particulate Emissions 

Los Angeles Transportation Center 
Source Emissions (tpy) 
Locomotives1 3.19 
LHD Diesel-Fueled Trucks2 0.001 
HHD Diesel-Fueled Trucks3 0.99 
Cargo Handling Equipment4 2.10 
Heavy Equipment5 0.17 
TRUs and Reefer Cars6 0.46 
Total 6.91 
Notes: 

1. See Table 23. 
2. See Table 24. 
3. See Table 25. 
4. See Table 26. 
5. See Table 27. 
6. See Table 29. 
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PART VIII:  RISK SCREENING CALCULATIONS 

 

As discussed in Part IV of this report, de minimis sources, based on weighted health risk, 

were identified in the inventory but were not included in the modeling analysis.  De 

minimis sources are the individual source categories that represent less than 3 percent of 

the facility-total weighted average site health impacts (determined separately for cancer 

risk and non-cancer chronic health hazard).  Total exclusions for all de minimis sources 

did not exceed 10 percent of the facility-total weighted average site health impacts. 

 

The OEHHA unit risk factor for each pollutant was multiplied by the annual emissions of 

that pollutant to generate a risk index value for each source.  Each source-specific risk 

index was divided by the facility total risk index to get the fractional contribution to the 

total risk for each source.  The cancer risk, the non-cancer health hazard index, and the 

fractional contribution to the cancer risk and non-cancer chronic health hazard for each 

source are summarized in Table 31.  Detailed cancer risk and non-cancer health hazard 

index calculations are in Appendix I. 

 

Table 31 
Summary of Weighted Risk by Source Category 

Los Angeles Transportation Center 
 

Cancer Risk 
Non-Cancer Chronic  

Health Hazard 
 
 
 
Source 

Risk Index 
Value 

Percent of 
Total Risk 

Health Hazard 
Index Value 

Percent of 
Total Hazard 

Locomotives 9.57 x 10-4 46.21 1.60 x 101 36.04 
LHD Diesel-Fueled Trucks 1.61 x 10-7 0.01 2.69 x 10-3 0.01 
HHD Diesel-Fueled Trucks 2.98 x 10-4 14.41 4.97 11.24 
Cargo Handling Equipment 6.28 x 10-4 30.34 1.05 x 101 23.66 
Heavy Equipment 5.00 x 10-5 2.41 8.33 x 10-1 1.88 
Gasoline Storage Tank 8.50 x 10-9 0.00 9.74 22.00 
TRUs and Reefer Cars 1.37 x 10-4 6.62 2.29 5.17 
Total 2.07 x 10-3 100 4.43 x 101 100 
 

 

Sources that represent less than 3 percent each of the facility-total weighted average 

cancer risk and non-cancer chronic health hazard, as shown in Table 31, are de minimis.  

Table 32 lists the de minimis sources for LATC. 
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Table 32 

Summary of De Minimis Sources 
Los Angeles Transportation Center 

De minimis Sources  for  
Cancer Risk 

De Minimis Sources  for  
Non-Cancer Chronic Health Hazard 

LHD Diesel-Fueled Trucks 
Heavy Equipment 
Gasoline Storage Tank 

LHD Diesel-Fueled Trucks 
Heavy Equipment 
 

 

 

Sources that are de minimis for both cancer risk and non-cancer chronic health hazard 

(i.e. LHD Diesel-fueled truck) will not be included in the dispersion modeling analysis.  

At the request of CARB, heavy equipment will be included in the dispersion modeling 

analysis notwithstanding their de minimis risk contribution. 
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PART IX:  AIR DISPERSION MODELING 

 

An air dispersion modeling analysis was conducted for LATC.  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 Yard.   Air dispersion modeling was 

conducted in accordance with the Health Risk Assessment Guidance for Rail Yard and 

Intermodal Facilities (July 2006) and UPRR’s Modeling Protocol (August 2006).  Each 

aspect of the modeling is further described below. 

 

A.  Model Selection and Preparation 

 

1. Modeled Sources and Source Treatment 

 

As discussed in Part VIII, only sources that represent more than 3 percent of the facility-

total weighted average site health impacts (determined separately for cancer risk and non-

cancer chronic health hazard) were included in the dispersion modeling analysis.  At the 

request of CARB, heavy equipment was included as well, notwithstanding their de 

minimis risk contribution.  Emissions from mobile sources, low-level cargo handling 

equipment, heavy equipment, and moving locomotives were simulated as a series of 

volume sources along their corresponding travel routes and work areas.  Idling 

locomotives and elevated cargo handling equipment (cranes) were simulated as a series 

of point sources within the areas where these events occur.  The elevation for each source 

was interpolated from a 50 m grid of USGS terrain elevations.  Table 33 shows the 

sources that were included in the modeling analysis and treatment used for each source. 

Assumptions used to spatially allocate emissions from locomotive operations within the 

Yard are included in Appendix A-4.  Assumptions used to spatially allocate emissions 

from non-locomotive sources are contained in Appendix J. 
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Table 33 
Source Treatment for Air Dispersion Modeling 

Los Angeles Transportation Center 
Source Source Treatment 

Gasoline Storage Tank Point 
HHD Diesel-Fueled Trucks (idling) Volume 
HHD Diesel-Fueled Trucks (traveling) Volume 
Locomotives (idling) Point  
Locomotives (traveling) Volume 
Cargo Handling Equipment (low level ) Volume  
Cargo Handling Equipment (RTGs) Point 
Heavy Equipment (idling) Volume  
Heavy Equipment (traveling) Volume 
TRUs and Reefer Cars Volume 
Notes: 

1. See Figure 3 for source locations. 
 

 

Figure 3 
Source Locators 
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2.  Model Selection 

 
Selection of air dispersion models depends on many factors, including the type of 

emissions source (point, line, or volume) and type of terrain surrounding the emission 

source.  The USEPA-approved guideline air dispersion model, AERMOD, was selected 

for this project.  AERMOD is recommended by EPA as the preferred air dispersion 

model, and is the recommended model in CARB’s Health Risk Assessment Guidance for 

Rail Yard and Intermodal Facilities (July 2006). 

 

AERMOD is a steady-state,8 multiple-source, Gaussian dispersion model designed for 

use with stack emission sources situated in terrain where ground elevations can exceed 

the stack heights of the emission sources (i.e., complex terrain).9   AERMOD was 

provided with hourly wind speed, wind direction, and temperature data from the 

Downtown Los Angeles – North Main station operated by the SCAQMD.  Missing data 

were replaced by data from Los Angeles International Airport (LAX), and cloud cover 

data were also obtained from the LAX station operated by the National Weather Service.   

AERMOD used these parameters to select the appropriate dispersion coefficients. 

 

Standard AERMOD control parameters were used, including stack-tip downwash, non-

screening mode, non-flat terrain, and sequential meteorological data check.  Following 

USEPA guidance, stack-tip downwash adjusted the effective stack height downward 

following the methods of Briggs (1972) for stack exit velocity less than 1.5 times the 

wind speed at stack top. 

 

                                                 
8 The term “steady-state” means that the model assumes no variability in meteorological parameters over a 
one-hour time period. 
9 Federal Register, November 9, 2005; Volume 70, Number 216, Pages 68218-68261. 
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Two AERMET preprocessors (Stages 1 and 2, and Stage 3) were used to prepare 

meteorological data for use in AERMOD.  Albedo and Bowen Ratio10 were estimated in 

multiple wind direction sectors surrounding the Yard, while surface roughness from 

similar sectors around the meteorological monitoring site was used in the model.  This 

separation was based on the fact that atmospheric turbulence induced by surface 

roughness around the meteorological monitoring tower affects the resulting wind speed 

profile used by AERMOD to represent conditions at the Yard, while Albedo and Bowen 

Ratio around the Yard are more appropriate to characterize land use conditions 

surrounding the area being modeled. 

 

As suggested by USEPA (2000), the surface characteristics were specified in sectors no 

smaller than a 30-degree arc.  Specifying surface characteristics in narrower sectors 

becomes less meaningful because of expected wind direction variability during an hour, 

as well as the encroachment of characteristics from the adjacent sectors with a one-hour 

travel time.  Use of weighted-average11 characteristics by surface area within a 30-degree 

(or wider) sector made it possible to have a unique portion of the surface significantly 

influence the properties of the sector that it occupies.  The length of the upwind fetch for 

defining the nature of the turbulent characteristics of the atmosphere in each sector 

surrounding the source location was 3 kilometers as recommended by Irwin (1978) and 

USEPA’s Guideline on Air Quality Models.12 

 

3.  Modeling Inputs 

 

Modeling was based on the annual average emissions for each source as discussed in Part 

VII B above.  Temporal and seasonal activity scalars were applied to locomotive 

activities, cargo handling equipment activities, and HHD truck operations.  The following 

profiles were used in the modeling.  See Appendix K for additional details. 
                                                 
10 The albedo of a specified surface is the ratio of the radiative flux reflected from the surface to the 
radiative flux incident on the surface.  Flux is the amount of energy per unit time incident upon or crossing 
a unit area of a defined flat plane.  For example, snow and ice vary from 80% to 85% and bare ground from 
10% to 20%.  Bowen ratio is the ratio of heat energy used for sensible heating (conduction and convection) 
of the air above a specified surface to the heat energy used for latent heating (evaporation of water or 
sublimation of snow) at the surface. The Bowen ratio ranges from 0.1 for the ocean surface to more that 2.0 
for deserts; negative values are also possible. 
11 Weighting was based on wind direction frequency, such as determined from a wind rose. 
12 USEPA (1986), and published as Appendix W to 40 CFR Part 51 (as revised). 
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• A seasonal/diurnal activity profile was calculated for locomotive idling based on 

the number of arrivals and departures in each hour of the day and the number of 

arriving and departing trains in each season.  Each hourly factor was based on the 

number of arrivals and departures in that hour, the number of arrivals in the 

preceding two hours, and the number of departures in the following two hours.  

This approach captures the idling times for consists on arrival and departure.  

These factors were applied to consist idling for arriving and departing trains, and 

idling at the service track. 

• A seasonal/diurnal activity profile was calculated for in-yard locomotive 

movements of road power using the same approach as for idling.  In this case, 

however, only the number of arriving and departing trains in a single hour was 

used for that hour’s factor.  

• A diurnal profile was used for switching operations based on the operating shifts 

for the yard switchers.  Seasonal adjustment factors were not used for yard 

switching. 

• The seasonal distribution for arriving and departing trains was applied to both 

cargo handling equipment activity and HHD truck activity at the Yard.     

 

The volume source release heights and vertical dispersion parameters (σz) were those 

used by CARB for the Truck Stop Scenario in Appendix VII of the Diesel Risk 

Reduction Plan for mobile vehicles and equipment other than locomotives.  For 

locomotives, the release height and σz values used were those developed by CARB 

for daytime and nighttime locomotive movements in the Roseville Risk Assessment 

modeling.  Stack parameters used to create the AERMOD input file for locomotive 

operations are shown in Table 34.  Table 35 summarizes the modeling inputs used to 

create the AERMOD input file for each non-locomotive source at the Yard. 

 

4.  Meteorological Data Selection 

 

The Yard does not monitor meteorological variables on site.  Data from the downtown 

Los Angeles – North Main station, operated by SCAQMD, and from the Los Angeles 
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International Airport, operated by the National Weather Service, were used for this 

project.    

 

To the extent that airflow patterns are spatially variable due to elevated terrain and land-

sea effects near the coast, judgment was exercised to select the monitoring stations that 

are most representative of conditions at LATC.  While the Los Angeles – North Main 
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Table 34 
Locomotive Modeling Inputs 

Los Angeles Transportation Center 
Point/Idling Source Parameters Volume Source Parameters  

 
 
Source 

Stack  
Ht  
(m) 

Stack 
Dia. (m) 

Exit Velocity 
(m/s) 

Temp  
(° K) 

σz 
(m) 

σy
5 

(m) 
Release Ht 

(m) 

Locomotives (idling and load tests)1        
Road power at all yards-SD7x2 4.6 0.625 3.1 364 - - - 
Yard locomotives LC-SW 4.6 0.305 5.6 341 - - - 
Locomotives (traveling)3     - - - 
Day4 - - - - 2.6 20-50 5.6 
Night4 - - - - 6.79 20-50 14.6 
Notes: 

1 Stack parameters for stationary locomotives taken from the CARB Roseville modeling 
2 Idling road power stack parameters are those of the most prevalent locomotive model (SD-7x) 
3 All locomotive movements for road power and yard locomotives while working are the day and night volume source parameters for moving locomotives 

from the CARB Roseville modeling. 
4 Lateral dispersion coefficient (σy) for moving locomotive volume sources was set to values between 20 and 50 m, depending on the spacing of sources in 

different areas of the yard and proximity to yard boundaries. 
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Table 35 
Non-Locomotive Modeling Inputs 

Los Angeles Transportation Center  
Point/Idling Source Parameters Volume Source Parameters  

 
 
Source 

Stack  
Height 

(m) 

Stack 
Diameter 

(m) 

Exit Velocity 
(m/s) 

Temp  
(° K) 

σz 
(m) 

σy
5 

(m) 
Release  
Height  

(m) 
HHD Diesel-fueled Trucks - - - - 1.39 20-50 4.15 
Cranes1 12.5 0.13 20 644.3 - - - 
RTGs1 12.5 0.13 20 644.3 - - - 
Top Picks2 - - - - 1.39 20-50 4.15 
Forklifts2 - - - - 1.39 20-50 4.15 
Yard Hostlers2 - - - - 1.39 20-50 4.15 
TRUs and Reefer Cars2 - - - - 1.39 20-50 4.15 
Notes: 

1. Stack parameters from equipment manufacturers. 
2. Low level sources treated as volume sources using the release height and vertical dispersion parameter (σz) from the CARB Diesel Risk Reduction Plan (Sept 

13, 2000), Appendix VII, Table 2 (Truck stop scenario). 
3. Low level source lateral dispersion parameter (σy) set to a value between 20 and 50 meters based on spacing between sources and proximity to the yard 

boundary. 
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station is relatively close to the yard, significant elevated terrain exists to the northwest of 

the yard through the northeast.  As a result, surface wind patterns in the vicinity are 

unlikely to be uniform, particularly during periods of night time drainage flows as well as 

during periods of light winds from the southeast through southwest.  In the absence of 

more detailed data and given the inability of steady-state Gaussian models such as 

AERMOD to treat non-uniform flow fields, some uncertainty will exist in the ability of 

the model to predict the locations of highest concentrations outside of the Yard. 

Because rail yards, especially emissions from locomotives, tend to be aligned linearly 

along the main track routes, the directions of prevailing surface winds were important to 

achieve representativeness of model predictions in the near field.  For longer transport 

distances (e.g., 1 to 10 km), surface winds were still the primary consideration, with 

atmospheric stability also playing an important role.  Due to the relatively low release 

heights and limited plume rise of rail yard sources, modeled concentrations are relatively 

insensitive to mixing heights, temperatures, and vertical temperature and wind profiles. 

 

Based on the above requirements for representativeness, wind speed, wind direction, and 

temperature data from the Downtown Los Angeles – North Main monitoring station 

operated by the SCAQMD.  Missing data was replaced by data from LAX, and cloud 

cover data was also obtained from the LAX station operated by the National Weather 

Service.  These data were processed in AERMET, the meteorological preprocessor for 

AERMOD.  

 

Four years, 2002 through 2005, of meteorological data from the Downtown Los Angeles 

– North Main monitoring station were processed with AERMET to assure that an 

adequate number of years of acceptable data completeness and quality would be available 

for AERMOD modeling.  It is expected that year-to-year variability would not cause 

significant differences in the modeled health impacts, and hence, would justify needing 

only to subject the full set of receptors to one year of meteorological data.  The 

meteorological data from 2002 was selected for rail yard dispersion modeling because it 

had higher completeness of wind speed and direction data compared to 2003-2005. 
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5.  Model Domain and Receptor Grids 

 

The modeling used both a coarse grid and fine grid in separate runs.  The coarse grid had 

a domain size of 20 km by 20 km and 500 m x 500 m spacing between receptors in a 

square array.  A fine grid of 50 m x 50 m surrounded the Yard within 300 m of the fence 

line, itself surrounded by a medium grid of 100 m x 100 m out to 600 m around the fence 

line, and surrounded further out by the coarse grid 500 m spacing.  

 

All receptors were identified by UTM coordinates.  United States Geological Survey 

(USGS) 7.5 Minute digital elevation model (DEMs) information was used to identify 

terrain heights at each receptor.  Figures 4 and 5 show the outline of the Yard along with 

the coarse and fine receptor grids. 

 

Sensitive receptors, consisting of hospitals, schools, day-care centers, and elder care 

facilities, within a 1-mile radius of the Yard, were identified.  Table 36 lists the address, 

elevations, and UTM coordinates for each sensitive receptor.  Figure 6 shows the outline 

of the Yard and the location of each sensitive receptor identified in Table 36. 
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Figure 4 
Coarse Modeling Grid 
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Figure 5 
Fine Modeling Grid 
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Table 36 
Sensitive Receptor Locations 

Los Angeles Transportation Center 
 

Receptor 
 

Address 
Elevation 

(m) 
UTM-E 

(m) 
UTM-N 

(m) 
Albion Street Elementary School 322 South Avenue 18, Los Angeles, CA 90031 91 387405 3770407 
Ann Street Elementary School 126 Bloom St, Los Angeles, CA 90012 89 386496 3769968 
Breed Street Elementary 2226 E 3rd St, Los Angeles, CA 90033 90 387979 3767533 
Bridge Street Elementary School 605 N Boyle Ave, Los Angeles, CA 90033 105 387666 3768712 
Castelar Street Elementary 840 Yale St, Los Angeles, CA 90012 96 385672 3769986 
Cathedral High School 1253 Bishops Rd, Los Angeles, CA 90012 103 386137 3770539 
Evergreen Ave Elementary Schl 2730 Ganahl St, Los Angeles, CA 90033 121 389458 3768643 
Gates Street Elementary 3333 Manitou Ave, Los Angeles, CA 90031 110 388717 3770809 
Griffin Ave Elementary School 2025 Griffin Ave, Los Angeles, CA 90031 99 388138 3770325 
KIPP Los Angeles College Prep 1855 N Main St, Los Angeles, CA 90031 91 387463 3770178 
Lincoln High School 3501 N Broadway, Los Angeles, CA 90031 119 388922 3771012 
Multnomah Street Elementary 2101 N Indiana Ave, Los Angeles, CA 90032 122 389800 3770285 
Murchison Street Elem School 1501 Murchison St, Los Angeles, CA 90033 121 389558 3769436 
Our Lady Help of Christians School 2024 Darwin Ave, Los Angeles, CA 90031 96 387682 3770272 
Pueblo de Los Angeles High School 2506 Alta St, Los Angeles, CA 90031 128 388871 3771151 
Sacred Heart Elementary School 2109 Sichel St, Los Angeles, CA 90031 98 387985 3770539 
Sacred Heart High School 2111 Griffin Ave, Los Angeles, CA 90031 100 388097 3770541 
San Antonio De Padua School 1500 Bridge St, Los Angeles, CA 90033 108 387368 3768734 
Santa Teresita School 2646 Zonal Ave, Los Angeles, CA 90033 113 389405 3769150 
Second St Elementary School 1942 E 2nd St, Los Angeles, CA 90033 90 387632 3767843 
Sheridan St Elementary School 416 N Cornwell St, Los Angeles, CA 90033 109 388492 3768351 
Solano Ave Elementary School 615 Solano Ave, Los Angeles, CA 90012 132 386338 3771258 
St Mary Catholic Elementary 416 S St Louis St, Los Angeles, CA 90033 88 387776 3767423 
Utah Street Elementary School 1605 New Jersey St, Los Angeles, CA 90033 81 387001 3768371 
White Memorial Adventist Schl 4500 Multnomah St, Los Angeles, CA 90032 103 387490 3768502 
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Table 36 
Sensitive Receptor Locations 

Los Angeles Transportation Center 
 

Receptor 
 

Address 
Elevation 

(m) 
UTM-E 

(m) 
UTM-N 

(m) 
Wilson High School 322 South Avenue 18, Los Angeles, CA 90031 149 390431 3770385 
Albion Street Children's Center 348 South Avenue 18, Los Angeles, CA 90031 94 387368 3770473 
Aliso Pico Preschool 1505 E 1st St, Los Angeles, CA 90033 80 387033 3768086 
Centro De Alegria 420 N Soto St, Los Angeles, CA 90033 108 388616 3768149 
Cesar Chavez Garden 555 W Cesar E Chavez Ave, Los Angeles, CA 90012 104 385378 3769471 
Child Development Center 521 W Cesar E Chavez Ave, Los Angeles, CA 90012 100 385435 3769436 
Childcare Alliance-Los Angeles 205 S Broadway # 808, Los Angeles, CA 90012 90 384917 3768664 
Early Learning Center 233 N Breed St, Los Angeles, CA 90033 100 388332 3767945 
Foundation For Early Childhood 716 N State St, Los Angeles, CA 90033 105 388033 3768695 
Grace Iino Child Care Center 231 E 3rd St, Los Angeles, CA 90013 81 385148 3768225 
H Pregerson Child Care Center 255 E Temple St, Los Angeles, CA 90012 85 385597 3768669 
Joy Picus Child Development Center 111 E 1st St, Los Angeles, CA 90012 87 385261 3768645 
LAC+USC Employees' Children's Center 1401 N Mission Rd, Los Angeles, CA 90033 100 388231 3769821 
Los Angeles Child Care/Development 2701 N Main St, Los Angeles, CA 90031 97 387969 3770154 
Los Angeles Universal Preschool 750 N Alameda St #200, Los Angeles, CA 90012 85 385863 3769060 
Lumbini Child Development Center 505 E 3rd St, Los Angeles, CA 90013 80 385542 3767996 
Nishi Hongwanji Child Development 815 E 1st St, Los Angeles, CA 90012 81 386057 3768240 
Nuestro Futuro Inc 2615 E 1st St, Los Angeles, CA 90033 93 388589 3767540 
Plaza De La Raza Head Start 2141 Workman St, Los Angeles, CA 90031  98 387938 3770624 
Village Learning Center 4001 N. Mission Road, Los Angeles, CA 90032 127 389594 3771016 
LA County Hospital + USC Medical Center 1200 N State St, Los Angeles, CA 90033 103 388365 3769306 
LA County Women's Hospital 1240 N Mission Rd, Los Angeles, CA 90033 100 388067 3769633 
Lincoln Hospital Medical Center 443 S Soto St, Los Angeles, CA 90033 95 388093 3767251 
Pacific Alliance Medical Center 531 W College St, Los Angeles, CA 90012 96 385653 3770024 
Sevanaad Health Care Center 1327 Pleasant Ave, Los Angeles, CA 90033 98 387197 3768570 
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Table 36 
Sensitive Receptor Locations 

Los Angeles Transportation Center 
 

Receptor 
 

Address 
Elevation 

(m) 
UTM-E 

(m) 
UTM-N 

(m) 
USC Doheny Eye Institute 1450 San Pablo St, Los Angeles, CA 90033 110 388974 3769688 
USC University Hospital 1500 San Pablo St, Los Angeles, CA 90033 108 388996 3769766 
USC/Norris Cancer Hospital 1441 Eastlake Ave # 7418, Los Angeles, CA 90033 105 388818 3769677 
White Memorial Medical Center 1720 E Cesar E Chavez Ave, Los Angeles, CA, 90033 107 387645 3768472 
Keiro Nursing Home 2221 Lincoln Park Ave, Los Angeles, CA 90031 113 389041 3770662 
Notes: 
1.  UTM Coordinates are in Zone 11, NAD 83. 
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Figure 6 
Sensitive Receptors 

 
 

 

6.  Dispersion Coefficients 

 

Dispersion coefficients are used in air dispersion models to reflect the land use over 

which the pollutants are transported.  The area surrounding the Yard and the nearby 

BNSF rail yard was divided into sectors to characterize the surface roughness, albedo, 

and Bowen Ratio.  These parameters were provided along with the meteorological data to 

the AERMET software.  The resulting meteorological input file allows AERMOD to 

select appropriate dispersion coefficients during its simulation of air dispersion. 

AERMOD also provides an urban input option to use the overall size of the Standard 

Metropolitan Statistical Area that contains the emission source (i.e., the Yard) in 

accounting for the urban heat island effect on the nocturnal convective boundary layer 

height.  If the option is not selected, AERMOD defaults to rural dispersion coefficients.  

If the urban option is selected, but no surface roughness is specified (i.e., not to be 
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confused with the surface roughness already specified for sectors around the 

meteorological monitoring station and input to AERMET), AERMOD assigns a default 

“urban” surface roughness of 1 meter.  For LATC, AERMOD was run with the urban 

option.  Based on CARB and USEPA guidance,13 namely “For urban areas adjacent to 

or near other urban areas, or part of urban corridors, the user should attempt to identify 

that part of the urban area that will contribute to the urban heat island plume affecting 

the source,” the area encompassed by the surrounding Los Angeles Standard 

Metropolitan Statistical Area (SMSA) was considered to determine the urban heat island 

effect on the nocturnal convective boundary layer height.  The population of this SMSA 

is approximately 13,000,000,14 and the surface roughness that characterizes this 

metropolitan area was set to the URBANOPT default of 1 m.  See Appendix L for 

additional discussion of this issue. 

 

 
7.  Building Downwash 

 
Building downwash effects were considered for the Yard.  Stack-tip downwash adjusted 

the effective stack height downward following the methods of Briggs (1972) when the 

stack exit velocity was less than 1.5 times the wind speed at stack top.  The locomotives 

are the only structures in the Yard of sufficiently large size and close enough proximity to 

the modeled emission sources (i.e., their own stacks) to be entered into the Building 

Profile Input Program (BPIP) with one set of dimensions for a “standard” locomotive 

(24.2 m. long x 4.0 m. wide x 4.6 m. high).  

 

B.  Modeling Results 

 

The AERMOD input and output files have been provided to CARB in an electronic 

format. 

                                                 
13 AERMOD Implementation Guide, September 27, 2005,  
http://www.epa.gov/scram001/7thconf/aermod/aermod_implmtn_guide.pdf 
 
14 U.S. Census Bureau, Statistical Abstract of the United States: 2006 
 (http://www.census.gov/compendia/statab/population/pop.pdf) -- Table 26 (p. 30) gives 2004 Los Angeles-
Long Beach-Santa Ana MSA population of 12,925,000. 
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C.  Demographic Data 
 
Demographic data files have been provided to CARB in an electronic format.  See 

Appendix M for a description of the data. 
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