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EXECUTIVE SUMMARY 
I. Introduction 
The San Pedro Bay Ports of Los 
Angeles and Long Beach (SPB) 
serve as the country’s primary 
gateway to international trade. 
International trade is a key 
economic engine for the local 
region and the country.  The 
Ports serve as a vital link in the 
goods movement chain 
providing products for our local 
market as well as those shipped 
by rail throughout the country.  

No other port is as well 
positioned as the Ports of Long 
Beach and Los Angeles to serve 
our country’s growing demand 
for international cargo. Bearing this responsibility, the SPB Ports are carefully planning the 
infrastructure necessary to accommodate demand while minimizing impacts to the surrounding 
communities. The landside transportation links are especially important since the resulting access 
issues have the highest potential to cause impacts to the local communities. Portions of the 
existing transportation system within and adjacent to the Ports are becoming constrained. 
Expected increases in cargo throughput will induce a considerable amount of rail and truck traffic 
onto this transportation system.  

The Alameda Corridor opened April 15, 2002 and has generated significant improvements to the 
rail system’s ability to efficiently carry trains from the Ports to the inland rail system with 
improved train speed and removal of at-grade crossings that had previously impacted traffic in the 
adjacent communities. Any cargo that is moved by train from the Port is a benefit to the 
transportation system by reducing the truck volumes and the associated congestion and diesel 
emissions. 

The rail system serving the SPB Ports is instrumental in enabling the efficient transportation of 
cargo, since rail service is both economically and environmentally beneficial. Maximizing use of 
on-dock rail yards is part of the SPB Ports Clean Air Action Plan. Without on-dock rail, 
intermodal cargo will add to local highway congestion and diesel truck emissions as it is hauled 
by truck to be loaded onto trains at inland rail yards. Therefore, the Ports have developed and are 
continuing to pursue development of on-dock rail yards so that cargo can be loaded onto trains 
at the marine terminal without generating truck trips on the local roadways and freeways. Unlike 
on-dock rail yards that are dedicated to a single marine terminal, near-dock rail yards have 
logistical advantages due to their ability to serve numerous marine terminals. Near-dock facilities 
are within five miles of the Port and are able to provide needed intermodal capacity with greatly 
reduced trucking impacts, compared to more remote off-dock facilities. Other advanced 
technologies that could be applied to the transport of containers in lieu of heavy rail or trucks are 
being considered under a separate study and are not considered by this “Rail Study Update”. 
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II. Study Goal 
The goal of this “Rail Study Update” (Rail Study) is to evaluate the rail system performance and 
recommend enhancements to Port infrastructure. The Port of Long Beach previously conducted a 
Rail Master Planning Study (POLB, 2002) and the Port of Los Angeles conducted a Rail 
Capacity Analysis (POLA, 2003) based on year 2000 conditions. This Study incorporates 
changed market conditions, revised Port development plans, and modified cargo forecast based 
on the latest information available in 2005. 

The SPB Ports were concurrently conducting the Truck Reduction Study and this Rail Study is 
considered to be a component of the Truck Reduction Study. 

The objectives of this “Rail Study Update” are as follows: 
• Establish existing conditions in 2005. 
• Identify rail system deficiencies and propose necessary improvements based on rail yard 

capacity analyses using MPC Model, and rail network train simulation using RTS Model. 
• Develop conceptual rail designs for mainline track, rail yards, operations and systems. 
• Substantiate the actions required to meet rail yard demand and provide acceptable levels of 

service for trains on the rail network in 2010, 2015, 2020 and 2030. 
• Develop a Rail Enhancement Program (REP) that coordinates conceptual improvements 

through a phased implementation plan with schedule and cost estimate for each project. 

The goal for meeting rail yard demand is to maximize capacity and utilization of on-dock rail and 
supplement that capacity with near-dock facilities as necessary. 

III. Benefits 
Any cargo that is moved by train from the Port benefits the overall transportation system by 
reducing the truck trips and total truck mileage with the associated impacts.  The graphic on the 
following page shows that each on-dock train can eliminate 750 truck trips and are at least twice 
as fuel efficient and clean as trucks on a ton-mile basis.  

A single container ship may unload 5,000 twenty-foot equivalent units (TEU) to be delivered 
outside the Port boundaries by a fleet of trucks. However, the movement of cargo by trains loaded 
at on-dock rail yards is an effective method of reducing the truck traffic. Every train that is loaded 
on-dock can eliminate 750 truck trips from the highway, and a single ship call can generate five 
trains worth of intermodal cargo. In other words, on-dock rail can potentially eliminate 3,750 
truck trips for every vessel call.  

As a measure of the benefits of on-dock rail, consider the hypothetical situation where all of the 
REP projects are built and operating today: the level of on-dock throughput would be nearly 
double that of existing and would remove nearly 6,000 trucks a day from the local roadways. As 
cargo volumes increase, the benefits of on-dock rail will increase as well. Given 2030 cargo 
forecasts and full development of the REP, on-dock rail would remove nearly 29,000 truck trips 
daily.  

Since there is currently no viable opportunity to accommodate the forecast intermodal cargo 
volumes elsewhere on the West Coast, a no action scenario, with regards to the REP, would result 
in extensive truck trips over long distances seeking out available locations for intermodal 
capacity. This would add millions of truck-miles to our local freeway system each day. 
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IV. Approach 
The capacities of on-dock, near-dock and off-dock rail yards are analyzed for their ability to 
accommodate forecast intermodal demand. The maximum practical capacity (MPC) of existing 
and proposed rail facilities is estimated using a validated MPC Model. The demand for various 
rail yards considers cargo flow characteristics and specific requirements of direct intermodal, 
transload and domestic intermodal cargo.  

The Port’s rail system infrastructure is evaluated using the Rail Traffic Control (RTC) simulation 
model. Train volumes are estimated for each rail yard by the MPC Model and then the RTC 
Model dispatches these trains onto the Port rail network and through the Alameda Corridor. The 
RTC Model simulates train movements based on rail line characteristics and availability, and 
provides results including train transit times and train delays. Based on these results, 
infrastructure deficiencies are identified and engineered improvements are recommended. 

Rail yard expansion projects and infrastructure improvement projects recommended by this Study 
are compiled into a Rail Enhancement Program (REP) that establishes the schedule, cost and 
requirements of all projects in the REP. The information is also used to estimate the annual cost 
spread of the overall program. Finally, improvement projects are evaluated for their relative 
benefit/cost ratio. 

The rail designs prepared by this study are conceptual. Each project design will subsequently be 
revised to address requirements that will be determined during environmental permitting, tenant 
negotiations and final engineering design. 
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V. Cargo Growth 
The San Pedro Bay Ports Long-Term Cargo Forecast (Mercer Management, 1998) is tracking 
slightly lower than actual cargo volumes in 2005. The Mercer Forecast was adjusted to create a 
Revised Forecast based on the following: actual cargo throughput at the San Pedro Bay Ports 
during the period of 2000-2005. The Revised Forecast is also extended from 2020 out to 2030 
considering expected continued growth rates and limited based on estimated marine terminal 
capacities. The Mercer Forecast and Revised Forecast are shown on Figure 1. 

Figure 1 - SPB Ports Cargo Forecast 
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Values in millions of TEU 
2005 

Actual 2010 2015 2020 2030 

Revised Cargo Forecast 14.2 20.2 27.1 36.2 42.5 
 

Cargo Type 

Port intermodal cargo is projected to account for at 
least half of the total Port throughput during the 
forecast horizon.  The other half is destined for 
regional markets. Port intermodal cargo has two 
components, as follows:  
Direct Intermodal: is moved directly between the 

Port and rail yards and can be handled on-dock, 
near-dock or off-dock. Direct intermodal is 
expected to account for 40 percent of Port 
cargo.  

Transload Intermodal: is rehandled through a 
warehouse somewhere between the Port and 
rail yards. Transload cargo is never handled on-
dock due to the requirement to be transported 
off the marine terminal to a warehouse.  

Figure 2 – SPB Ports Cargo Breakdown 
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Regional Cargo: is transported almost exclusively by truck, although there are proposals to use 
shuttle trains to transport some regional cargo to an inland distribution facility. Figure 2 
shows the breakdown of these cargos with intermodal on the left side of the pie and regional to 
the right. 

VI. Rail Yards Supporting San Pedro Bay Ports 
Port intermodal cargo can be transferred to trains at any of three types of rail yards: 

On-dock Rail:  On-dock is defined as a rail yard located within the marine terminal. A marine 
terminal also has wharf, container storage areas, administration and support buildings and truck 
processing gates. The on-dock rail yard allows cargo to be transported without any gate transaction 
and without dispatching trucks onto local roadways. One disadvantage is that the rail yard 
encroaches on the container yard acreage and impedes traffic flow within the marine terminal, 
potentially reducing the throughput capacity of the terminal. However, given environmental benefits 
and through careful planning to minimize capacity constraints, the Ports are pursuing on-dock rail to 
the fullest extent possible. On-dock throughput is increasing each year and handled 24% of the total 
San Pedro Bay cargo in 2006. 

Near-dock Rail:  Near-dock is defined as a rail yard located outside of the marine terminals that 
requires a short truck trip (within 5 miles). Their advantage is the ability to combine cargo from 
various marine terminals and build trains that efficiently transport cargo to specific destinations 
throughout the country. The only existing near-dock rail yard for the San Pedro Bay Complex is the 
Intermodal Container Transfer Facility (ICTF). It is operated by Union Pacific Railroad on Port of 
Los Angeles property located north of Sepulveda Boulevard and east of Alameda Street. The Ports 
are contemplating other near-dock facilities to help meet the demand for efficient rail transport. 
Currently, ICTF handles 8 percent of the total San Pedro Bay cargo in 2006. 

Off-dock Rail:  Off-dock rail yards are located more remotely (greater than 5 miles) from marine 
terminals. Currently, off-dock rail yards that handle containers from the San Pedro Bay Ports are 
located near downtown Los Angeles, approximately 25 miles away. Both the BNSF Railway and 
Union Pacific Railroad have off-dock facilities that handle Port containers. These rail yards 
contribute significant truck miles to some of the most congested roadways in the region. Off-dock 
rail yards handled approximately 11 percent of the total San Pedro Bay cargo in 2006, down from 
15 percent and 14 percent in 2003 and 2004, respectively. 

The recent history of on-dock, near-dock and off-dock throughput is provided in Table 1.   

Table 1: SPB Direct Intermodal – Actual Throughput 

(TEU) 2003 2004 2005 2006 

On-Dock  1,885,642 2,369,853 2,934,850 3,801,892
   Percent of Port Throughput 15.9% 18.1% 20.7% 24.1%

Near-Dock 962,197 936,428 1,081,350 1,271,327
   Percent of Port Throughput 8.1% 7.1% 7.6% 8.1%

Off-Dock 1,805,791 1,846,188 1,689,890 1,671,489
   Percent of Port Throughput 15.3% 14.1% 11.9% 10.6%

Total Direct Intermodal 4,653,630 5,152,469 5,706,090 6,744,708
   Percent of Port Throughput 39.3% 39.3% 40.2% 42.8%

Total Port Throughput 11,837,064 13,101,292 14,194,442 15,759,219
 Source: UPRR/BNSF  
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Table 1 includes only direct intermodal cargo, which excludes transload cargo. Transload cargo 
is estimated to be approximately 10 percent of total Port throughput volumes and all transload is 
handled off-dock.  

The recent increases in rail throughput have been efficiently accommodated by the Port due to 
proactive construction of rail infrastructure improvements in the past. Additional investment will 
be needed to minimize impacts of continuing cargo growth. Development of on-dock/near-dock 
facilities and supporting rail infrastructure will improve intermodal efficiencies and reduce local 
and regional truck traffic. 

On-Dock Development 
On-dock rail yards are currently handling over 20 percent of Port cargo, but with cargo growth 
and the desire to maximize on-dock throughput, it has been proposed that these yards be 
expanded and new yards be developed over the next 20 years. This strategy aims to efficiently 
handle international cargo while minimizing environmental impacts. Recent actual on-dock 
throughput is provided in Table 2a and the projected on-dock throughput associated with planned 
improvements (as described in REP) is provided in Table 2b. 

Table 2a: Actual SPB On-Dock Intermodal Throughput 

(millions of TEU) 2003 2004 2005 2006 

     
POLB 0.51 0.86 1.09 1.40 
   Percent of POLB Throughput 11.0% 14.9% 16.3% 19.2% 
      
POLA 1.37 1.51 1.84 2.40 
   Percent of POLA Throughput 19.1% 20.6% 24.6% 28.3% 
      
Total SPB 1.88 2.37 2.93 3.80 
   Percent of Port Throughput 15.9% 18.1% 20.7% 24.1% 
        

 

Table 2b: Projected SPB On-Dock Intermodal Throughput 

(millions of TEU) 2010 2015 2020 2030 

     
POLB 2.27 4.15 5.49 6.10 
   Percent of POLB Throughput 23% 32% 32% 30% 
      
POLA 2.79 4.33 6.25 6.84 
   Percent of POLA Throughput 27% 31% 33% 31% 
      
Total SPB 5.06 8.47 11.74 12.94 
   Percent of Port Throughput 25% 31% 32% 30% 
       

 
The locations of existing and proposed Port rail yards are shown in Figure 3. 
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 Figure 3 - Existing and Proposed Port Rail Yards 
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POLB Rail Yards 
1 – Pier J On-Dock 1 
2 – Pier G On-Dock 1 
3 – Middle Harbor Terminal 

(Piers DEF) On-Dock 1 
4 – Pier A On-Dock 1 
5 – Pier S On-Dock 2 
6 – Pier T On-Dock 1 
7 – Pier B Rail Yard 1 

POLA Rail Yards 
  8 – TICTF Shared On-Dock 1 
  9 – Pier 300 On-Dock 1 
10 – Pier 400 On-Dock 1 
11 – WBICTF On-Dock 1 
12 – WB-East (TraPac) On-Dock 2 
13 – PHL Base/Support Rail Yard 2 

Notes: 
1) Reconfiguration/expansion of existing yard. 
2) Construction of new rail yard. 
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VII. Rail Yard Capacity/Demand 
Capacity of planned off-dock, near-dock and on-dock rail yards will not meet projected demand 
for SPB intermodal cargo. However, the Ports are considering additional potential projects as 
described in the subsequent “Other Potential Projects” section.   

The rail yard capacity/demand analysis indicates 
that demand for off-dock rail yards will outstrip 
the existing capacity. In fact, transload and 
domestic cargo alone (which cannot be handled at 
on-dock or near-dock rail yards) is expected to 
take up all existing off-dock capacity in the 2010-
2015 timeframe, depending on domestic cargo 
growth rates (0% growth will leave capacity until 
2015; 3% growth will take all capacity by 2010). 
Therefore, direct intermodal will need to be 
accommodated at on-dock or near-dock rail yards, which is also preferable from the standpoint of 
minimizing trucking impacts such as traffic congestion and diesel emissions.  

Base and Alternative Rail Yard Capacity/Demand Scenarios 

Several scenarios of on-dock development have been explored to understand their implications on 
rail yard capacity/demand. The MPC Scenario assumes all planned development occurs and is 
used as the basis for all further capacity/demand considerations in this report. The other scenarios 
are less optimistic and therefore result in greater capacity shortfall. The capacity shortfall, or 
latent demand, should be considered the amount of additional rail yard capacity needed to meet 
demand. The Ports are considering “Other Potential Projects” (described later) to provide this 
additional capacity. 

MPC Scenario:  This base capacity/demand analysis assumed that all projects in the REP are 
developed and that rail yards operate at their maximum practical capacity (MPC). The MPC 
Scenario assumes that on-dock rail yards use longshore labor to load and unload containers from 
trains. The assumption for working shifts when these operations are performed increase over time 
as follows: 1-shift in 2005; 2-shifts in 2010; 3-shifts in 2015 and 3-shifts with modified operating 
practices in 2020 and beyond. The modified operating practices assume that enhanced safety 
systems are implemented in all rail yards to allow loading trains while other trains are moving in 
the yard (when at least 30 feet away). The results from the MPC Scenario analysis are presented 
in Table 3a.  

Two-Shift Scenario:  The Two-Shift Scenario limits all future operating conditions to those 
modeled by MPC for 2010 (i.e. 1-shift in 2005 and 2-shifts in 2010 and beyond, with no change 
in labor practices). This assumption reduces the on-dock capacity and the ability to meet demand 
after 2010, as indicated in Table 3b. Note that this scenario still assumes all rail yard 
development as proposed by the REP. 

No-Action Scenario:  The No-Action Scenario limits all future development of on-dock rail 
yards, therefore retaining existing rail yard conditions. Rail yard loading is allowed to grow from 
1-shift in 2005, to 2-shifts, in 2010 and 3-shifts in 2015; but no change in labor practices are 
assumed. This scenario further reduces the on-dock capacity and the ability to meet demand, as 
indicated in Table 3c. 

Direct Intermodal: SPB intermodal 
cargo that is not transload. 

Transload: SPB intermodal cargo that is 
processed through local warehouses 
prior to loading onto trains at off-dock 
rail yards. 

Domestic: cargo transported between 
two points in the U.S., but unrelated 
to Ports.



  San Pedro Bay Ports 
  Rail Study Update 
 

PARSONS ES-9 December 2006 

THE PORT OF 
LOS ANGELES 

Table 3a:  Direct Intermodal Demand & Capacity – MPC Scenario 
Direct Intermodal excludes Transload 

All values in millions of TEU 
2005 

Actual 2010 2015 2020 2030 

SPB Cargo Forecast (Demand) 14.2 20.2 27.1 36.2 42.5 
SPB Direct Intermodal (Demand) 5.70 8.10 10.84 14.48 17.01 
POLB On-Dock Capacity 1,2 1.09 2.27 4.15 5.49 6.10 
POLA On-Dock Capacity 1,2 1.84 2.79 4.33 6.25 6.84 
SPB Off-Dock Capacity 2, 3 1.69 0.67 0.04 0.00 0.00 
SPB Near-Dock Capacity 4 1.08 1.40 1.84 1.84 1.84 
SPB Variance (negative = shortfall) 0.0 -0.97 -0.48 -0.90 -2.23 

Footnotes: 
1    Capacity (Forecast Throughput from MPC Model) assumes all REP projects. 
2.   2005 capacity reflects actual direct intermodal at on-dock, near-dock and off-dock.  
3.   Transload (10% of SPB Ports) + domestic (no growth) consume all off-dock capacity by 2015. 
4.   No expansion of near-dock facilities is assumed, except mini-ICTF at Pier B. 

Table 3b:  Direct Intermodal Demand & Capacity – 2-Shift Scenario 
Direct Intermodal excludes Transload 

All values in millions of TEU 
2005 

Actual 2010 2015 2020 2030 

SPB Cargo Forecast (Demand) 14.2 20.2 27.1 36.2 42.5 
SPB Direct Intermodal (Demand) 5.70 8.10 10.84 14.48 17.01 
POLB On-Dock Capacity 1,2 1.09 2.27 3.98 4.90 5.15 
POLA On-Dock Capacity 1,2 1.84 2.79 4.11 4.78 4.78 
SPB Off-Dock Capacity 2, 3 1.69 0.67 0.04 0.00 0.00 
SPB Near-Dock Capacity 4 1.08 1.40 1.84 1.84 1.84 
SPB Variance (negative = shortfall) 0.0 -0.97 -0.87 -2.96 -5.24 

Footnotes: Same as Table 3a 

Table 3c:  Direct Intermodal Demand & Capacity – No-Action Scenario 
Direct Intermodal excludes Transload 

All values in millions of TEU 
2005 

Actual 2010 2015 2020 2030 

SPB Cargo Forecast (Demand) 14.2 20.2 27.1 36.2 42.5 
SPB Direct Intermodal (Demand) 5.70 8.10 10.84 14.48 17.01 
POLB On-Dock Capacity 1,2 1.09 1.74 2.14 2.28 2.28 
POLA On-Dock Capacity 1,2 1.84 2.47 3.08 3.08 3.08 
SPB Off-Dock Capacity 2, 3 1.69 0.67 0.04 0.00 0.00 
SPB Near-Dock Capacity 4 1.08 1.40 1.40 1.40 1.40 
SPB Variance (negative = shortfall) 0.0 -1.82 -4.18 -7.72 -10.25 

Footnotes: 
1    Capacity (Forecast Throughput from MPC Model) assumes existing infrastructure, no REP projects. 
2.   2005 capacity reflects actual direct intermodal for on-dock, near-dock and off-dock.  
3.   Transload (10% of SPB Ports) + domestic (no growth) consume all off-dock capacity by 2015. 
4.   No expansion of near-dock facilities is assumed. 
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The Study uses the MPC Scenario as the basis to analyze SPB ability to meet demand for direct 
intermodal capacity.   

The REP had included a near-dock facility located south of the existing UPRR ICTF, which 
would meet the demand for direct intermodal capacity to nearly 2030, and likely beyond. 
However, POLA is evaluating alternative developments to ensure that the most environmentally 
sensitive project is selected. The near-dock facility (SCIG) is still listed on the REP (Project II.5), 
but is now being evaluated through a comparative analysis with “Other Potential Projects” 
described in the next section. 

VIII. Other Potential Projects 
The capacity of on-dock and near-dock rail yards programmed in the REP (excluding II.5-New 
Near-Dock ICTF South of Sepulveda) will not meet demand in the 2010-2030 timeframe. 
Additional on-dock and near-dock facilities are being considered by the Ports to meet the latent 
demand. These additional developments will need to be pursued to avoid the significant impacts 
of intermodal cargo being trucked through the Southern California region. These “Other Potential 
Projects” are listed in Table 4 and further considered for their ability to meet demand and fit 
efficiently into the SPB Port rail network.  

Table 4: Other Potential Projects to Provide Rail Yard Capacity 

Name Type Owner 
Proposed 
Operator Status 

Annual 
MPC  
(TEU) 

POLA Terminal Island 
Intermodal Facility On-Dock POLA tbd Conceptual 1,400,000

POLB Pier T Mole Expansion On-Dock POLB tbd Conceptual 1,100,000

Southern California 
International Gateway (SCIG) Near-Dock POLA BNSF 

Harbor 
Development 

Permit 
1,800,000

Intermodal Container 
Transfer Facility (ICTF) 
Expansion 

Near-Dock JPA UPRR Conceptual 1,900,000

POLA Terminal Island Intermodal Facility 

POLA is evaluating the development of additional intermodal facilities on Terminal Island. The 
primary area of focus is south of Seaside Avenue (SR-47), including the former LAXT site. 
Initial conceptual layouts have been developed.  This facility has not been modeled for MPC 
throughput or simulated with RTC to understand train access issues. 

The RTC simulations of existing and planned facilities indicate that the throat from Badger 
Bridge to Pier 300 (CP Mole) is constrained and any additional rail traffic should be carefully 
studied to understand how it would affect the stability of the rail network system. The RTC 
simulation was used to model increased train volumes associated with a surrogate Terminal 
Island facility (Pier T Mole at 1.1 million TEU) and found that the rail network system would 
become constrained, causing unacceptable Level of Service throughout the system. It is estimated 
that the rail network system would become gridlocked with Terminal Island rail yard expansion 
greater than approximately 1.5 million TEU beyond the REP expansions.  
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POLB Pier T Mole Expansion 

POLB is also considering the development of additional intermodal capacity on Terminal Island. 
The primary area of focus is the Navy Mole. The expansion onto the Mole adjacent to Pier T 
would create unit-train length tracks, which would be efficient and provide high capacity. 
However, Pier T is a single-user, on-dock facility and it must be determined how the additional 
capacity would be utilized.  Pier T would need to generate exceptionally high volumes of 
intermodal cargo, or the rail yard would need to accept containers from other marine terminals. 

The RTC simulation was used to model increased train volumes associated with the expanded 
Pier T Mole concept (at 1.1 million TEU) and found that the rail network system became 
constrained, causing unacceptable Level of Service throughout the system..  

An additional concern, if the rail yard were to be used as a multi-user facility, is that the marine 
terminals that are target users are located off of Terminal Island and will therefore generate truck 
traffic on the Gerald Desmond Bridge and Vincent Thomas Bridge. This traffic could exceed the 
volumes studied under current bridge analyses. 

Southern California International Gateway (SCIG) 

The Port of Los Angeles has evaluated and pursued development of property immediately south 
of the UPRR ICTF.  This development has advanced to submittal of a Harbor Development 
Permit with BNSF as the proposed operator.  BNSF refers to the project as Southern California 
International Gateway (SCIG). The site, north of Pacific Coast Highway, is bounded by 
Dominguez Channel and Terminal Island Freeway. The facility is estimated to have capacity in 
excess of 1.8 million TEU provided by a densified layout with large-gauge rail mounted cranes 
over six tracks. SCIG is ideally located adjacent to the Alameda Corridor for train access and 
adjacent to both Alameda Street and Terminal Island Freeway for truck access.  BNSF has 
proposed to make this facility as “green” (environmentally friendly) as possible.  

The SCIG project was included in the REP (Project II.5) based on prior development plans, but to 
facilitate comparative evaluation of “Other Potential Projects,” SCIG is not included in the 
capacity/demand analysis; instead it is being considered on equal footing with all “Other Potential 
Projects” described in this section. 

ICTF Expansion 

UPRR is considering plans to expand their existing ICTF facility north of Sepulveda Boulevard.  
The planning is in the conceptual development phase. The proposed facility could have a 
potential throughput capacity of 3.5 million TEU (1.9 million TEU over the existing 1.6 million 
TEU capacity). Since the rail access to ICTF occurs north of Thenard Junction, this expansion 
will not impact the constrained “Texaco Slot” portion of the Port rail network. 

Summary of Other Potential Projects 
The rail yard capacity expansion projects proposed in the REP (excluding SCIG) will not meet 
the forecast demand for intermodal facilities. As shown in Table 3a, latent demand for direct 
intermodal capacity is nearly one million TEU through 2020 and increases to at least two million 
TEU by 2030. The latent demand through 2020 could be met by any one of the “Other Potential 
Projects.”  
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Simulation modeling shows that development of one of the “Other Potential Projects” on 
Terminal Island will negatively impact the Port rail network performance (unacceptable Level of 
Service with less than 1.5 million TEU added to the REP), and the network will not support more 
than one of the “Other Potential Projects” on Terminal Island (more than 1.5 million TEU added 
to the planned Terminal Island throughput is expected to cause unstable rail system performance).  

An additional concern with the development of multi-user rail facilities on Terminal Island is that 
the greatest needs for intermodal rail facilities are in other areas. Therefore, a project on Terminal 
Island will induce truck traffic over the Gerald Desmond Bridge and Vincent Thomas Bridge, 
both of which are critical to the Port transportation system.  

Since only one of the “Other Potential Projects” can be accommodated on Terminal Island (and 
then with potentially unacceptable rail network performance), SCIG, ICTF Expansion or another 
project off Terminal Island would be required to meet the projected intermodal demand expected 
by 2030.  Implementation of either SCIG or the ICTF Expansion project would, by itself, 
approach meeting all of the demand through 2030. The near-dock facilities (e.g. SCIG and ICTF) 
have the advantage of accommodating cargo from any of the marine terminals that need support; 
they are optimally located near the Port and adjacent to the Alameda Corridor; and the site 
configuration allows efficient track lengths, high productivity and “green” operating systems. 
SCIG has the benefit of providing competitively balanced near-dock facilities to the two Class I 
Railroads.  ICTF has the advantage of rail access upstream of the Texaco Slot bottleneck, and it 
also has significant support track in Dolores Yard/ICTF Support Yard. 

IX. Rail Simulation Model 
Dynamic simulation modeling was used to 
analyze mainline system performance. Rail 
network system performance is typically evaluated 
based on delay ratio (train delay divided by 
unimpeded running time), but to assist in 
interpretation of the model results, a Level of 
Service (LOS) grade is assigned as defined in the 
adjacent inset.  

LOS of C or better is considered desirable based on experience at similar rail terminal 
environments and on the length of delays that were experienced by individual trains during 
simulation runs with those delay ratios. LOS D is undesirable and LOS E or F is considered 
unacceptable. Trains still reach their destination under LOS D, E or F, but delays become high 
with associated costs; and the system is fragile such that it cannot quickly recover from conflicts 
causing backups. Track outage events and maintenance will cause lasting impacts to the system 
performance. 

The RTC Model was run with projected train volumes for each of the forecast years. These runs 
were similar to the previous model runs (POLB 2002/POLA 2003) except for the following:  
• Pier W is not included in the planned rail yard expansions as previously modeled in 2020, 

although a similar Pier T Mole expansion was tested in 2030 runs herein;  
• Southern California International Gateway (SCIG) is modeled as a near-dock rail yard;  
• Pier B is expanded as a mini-ICTF and support yard extending north of 9th Street; 
• Texaco Slot track expansion was replaced with a by-pass along the Wilmington Wye; and  
• The switching operations inside of rail yards were modeled more explicitly.  

Level of Service (LOS) 
Definition for SPB Ports Area 

LOS Delay Ratio Delay/Traffic Description 
A 0-11%  Minimal / Light Traffic 
B 12-21%  Minor / Light-Moderate 
C 22-29%  Moderate / Moderate 
D 30-36%  High/ Heavy 
E 37-42%  Significant / Unstable 
F 43% +  Severe / Very Unstable 
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Projected train volumes are indicated in Table 5 for peak day conditions. The RTC Model was 
run for a four-day simulated period with each day generating the peak day train volumes. 

Table 5: Peak Day Train Volumes 

Train Type 2005 2010 2015 2020 2030 
On-Dock Intermodal 25 42 61 96 113 
Non-intermodal 25 25 25 25 25 
Light Engine/Switching 30 38 40 47 55 
Pier B Rail Yard 0 0 2 2 2 
UP ICTF 14 14 26 26 34 
SCIG 0 16 16 16 18 
Shuttle Trains (Typ.) 4 10 10 10 10 
Total 98 145 180 222 257 

 
Findings from the RTC Model runs are similar to the previous Rail Study, except that the need for 
triple track to Terminal Island south of Thenard Junction (including Badger Avenue Bridge) is 
not critical unless one of the “Other Potential Projects” is developed on Terminal Island. The 
model results still indicate that Badger Bridge needs to be locked down by 2010 to maintain 
desirable LOS.  The model supports all other rail infrastructure improvements and shows that 
SCIG can be supported by the Port rail network. It should be noted that the RTC Model tends to 
provide optimistic results. 

Table 6 presents LOS results from various model runs related to train access on Terminal Island. 
This table is presented to illustrate the use of simulation results in determining rail network 
infrastructure deficiencies and solutions. Desirable conditions are achieved by conditions below 
the bold line and in the shaded area. Table 6 shows the following results: 

• Current train volumes – the rail network performs within desirable LOS, even with Badger 
Bridge lifting for vessel passage. 

• 2010 train volumes – LOS is undesirable unless Badger Bridge is raised for emergencies 
only. 

• 2015 train volumes – LOS is undesirable unless an additional track is provided from 
W.Thenard to Terminal Island. The previous Rail Study had indicated that extension of 
CTC could postpone this project, but current modeling indicates that congestion around CP 
Mole creates a need for the additional mainline to Terminal Island. 

• 2020 train volumes – even with the additional mainline to Terminal Island, the LOS is 
undesirable, but has not reached unacceptable. 

• Development of one of the “Other Potential Projects” on Terminal Island will result in LOS 
in the unacceptable range when operated in addition to SCIG. However, when SCIG 
switching impacts are reduced, then LOS improves, but is still in the unacceptable range. 
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Á Table 6: Rail Network System Performance Results 

  2005 2010 2015 2020 Other TI  
Scenario (Badger Bridge Up Time) LOS (Delay Ratio) 
1. Bridge Lifts 
    (280 minutes/day) C (24%) D* E (38%)   

2. Bridge Lifts for Emergency Only  
    (0 minutes/day)   C (26%) D (34%) D (36%)  

3. Scenario 2 plus Added Mainline to 
TI   (0 minutes/day)   C (29%) D (35%)  

4. Other Potential 1.1 MTEU Project 
on TI  (0 minutes/day)     F (44%) 

5. Scenario 4 plus reduced SCIG 
switching  (0 minutes/day)      E (37%) 

Conclusion – Badger Bridge reqmt 
for preferable LOS 

bridge lifts 
okay 

no  bridge 
lifts 

triple track 
bridge 

undesirable unacceptable 
w/TI 1.1M  

*-Use previous Rail Study run data for this Bridge Lift case. 
TI – indicates Terminal Island 

The 2020 model results did not indicate LOS improvement with the additional track from 
W.Thenard to Terminal Island (including third track on Badger Avenue Bridge), which is likely 
due to an unidentified upstream bottleneck; it is intuitive to expect that the triple track to 
Terminal Island would provide significant benefits to the Port rail network performance by the 
2015 to 2020 timeframe. 

Terminal Island Line 
The most important factors affecting Terminal Island performance are the mainline from CP 
W.Thenard to across Badger Bridge, and the configuration of main track crossovers and terminal 
leads at CP Mole. Improvements will be required for each of these to achieve acceptable rail 
system performance as intermodal cargo volumes increase to forecast 2015 volumes. 

Allowing Badger Bridge to lift for vessel passage causes performance to decline significantly, 
compared with a locked-down bridge, even with the construction of second leads at terminals and 
some crossover reconfiguration.  In 2010, lifting the bridge increases the delay ratio on Terminal 
Island by 35 percent. 

Even with all the improvements shown in the Rail Enhancement Program list, the addition of 
another major rail facility, such as Pier T Mole expansion or a multi-user rail yard on the Los 
Angeles side of Terminal Island (“Other Potential Projects”), is shown by 2030 runs to result in a 
73 percent increase in relative delays. The Level of Service under that condition is considered 
unacceptable. 

Long Beach Line 
In general, the Long Beach Line performs well through 2010.  By 2015, Pier J, Pier G and Middle 
Harbor Terminal are significantly expanded and Pier B is providing support.  The simulations 
indicated a need for the following improvements: 
• Dual leads connecting the G/J support yard and Pier J; 
• A new lead on the north side of the Pier J working tracks; 
• Receiving tracks at Pier G should fully chamber unit trains off the mainline; and 
• An additional track at CP Ocean Blvd from Pier F to Pier B yards. 
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XI. Conclusions 
Purpose  
This Rail Study provides an update to the Rail Master Planning Study (POLB 2002) and Rail 
Capacity Analysis (POLA 2003). The Study identifies all rail related issues, including mainline 
track, storage capacities, operations and systems, and substantiates the actions required to provide 
acceptable levels of service for trains in 2005, 2010, 2015, 2020 and 2030. The study provides a 
Port Rail Enhancement Program (REP) that identifies necessary improvements and provides a 
phased implementation plan. This study was the first of the proposed 5 year updates, as 
recommended by the 2002 Rail Master Planning Study to incorporate revised cargo forecast, 
updated terminal plans and consider current operating conditions. 

Benefits 
As a measure of the benefits of on-dock rail, consider the hypothetical situation where all of the 
REP projects are built and operating today: the level of on-dock throughput would be nearly 
double that of existing and would remove nearly 6,000 trucks a day from the local roadways. As 
cargo volumes increase, the benefits of on-dock rail will increase as well. Given 2030 cargo 
forecasts and full development of the REP, on-dock rail would remove nearly 29,000 truck trips 
daily. Since there is currently no viable opportunity to accommodate the forecast cargo volumes 
elsewhere on the West Coast, the no action scenario would result in extensive truck trips over 
long distances seeking out available locations for intermodal capacity. This would add millions of 
truck-miles to our local freeway system each day. 

Capacity & Demand 
The San Pedro Bay Ports of Long Beach and Los Angeles will need to rely on their on-dock and 
near-dock facility plans to meet demand for intermodal capacity. Beginning in 2010, the current 
plans for on-dock rail yard expansion will not meet the projected demand. Additional capacity 
will be required and the Ports are evaluating other potential rail yard projects.  

Potential near-dock expansion projects (e.g. SCIG or ICTF) appear to provide good opportunities 
for developing rail yard capacity to meet the projected demand. These facilities have ready rail 
access, efficient layout opportunities, good truck access and are committed to be “green.” Other 
potential rail yard development projects on Terminal Island (beyond the REP projects) are shown 
by simulation to increase train delays on the entire Port rail network. 

Off-dock rail yards that handle transload cargo (10 percent of total Port throughput) and domestic 
cargo will run out of capacity by the 2010-2015 timeframe, depending on domestic cargo growth 
rates (0% growth will leave capacity until 2015; 3% growth will take all capacity by 2010). To 
meet this latent demand, new off-dock rail yards will need to be developed, and the most likely 
location for the new facilities is in the Inland Empire or further inland. Another potential for 
accommodating some of the transload cargo is to expand near-dock facilities and allow these to 
handle larger containers from warehouses in the Port vicinity. 
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Rail Network Performance 
Rail simulation modeling indicates that all rail infrastructure projects in the Rail Enhancement 
Program are needed to provide a rail network that performs without unacceptable train delays and 
gridlock. This investment will accommodate projected train traffic through 2030. These projects 
will require significant investment, but the benefit to cost ratio appears favorable. 

It should be noted that if one Other Potential Project (a rail yard not included in the REP) is 
developed on Terminal Island, then simulation modeling indicates that the rail system 
performance will degrade to an unacceptable Level of Service. Based on simulation results, any 
additional Terminal Island development (beyond the one Other Potential Project) will cause such 
congestion and train delays as to cause the rail network system to fail. 

Recent Operational Changes 
Efforts of the Truck Reduction Study (including this Rail Study) and the Rail Action Planning 
Committee have identified key issues affecting goods movement and resulted in operational 
changes, including: 
• Rail crews report at SPB 
• Railroad dispatchers stationed at PHL 
• Standardized rail data maintained between terminals/railroads 
• Increased railroad work force and equipment 
• Longer trains to/from SPB 
• Train fueling within SPB 
• New PHL agreement 

The Rail Action Planning Committee was created in January 2006 with the goal of maximizing 
utilization of existing rail infrastructure. The Rail Action Planning Committee includes 
representation from POLB, POLA, marine terminal operators, shipping lines, railroads and 
ACTA. The following strategies are proposed to maximize on-dock rail utilization: 
• Utilize LAXT tracks 
• Maximize train lengths 
• Improve switching efficiencies 
• Improve locomotive availability 
• Reduce marine terminal operational constraints 
• Provide in-ground air system for trains 
• Improve container stowage on ships 
• Provide better system for planning and coordination 
• Improve railcar utilization and Customs holds 

The Rail Action Committee is also in the implementation stage of a project known as the San 
Pedro Bay Ports Rail Business Exchange.  This project has the goal of improving Port rail 
operations by facilitating communications, maximizing intermodal cargo velocity, streamlining 
administrative processes and providing visibility about how cargo is moving and fits into other 
traffic. 
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The SPB Rail Business Exchange is an internet based communication/planning tool with features 
including: 
• Input vessel rotations and train schedules for advanced planning 
• Input vessel manifest/stowage plan 72 hrs prior to arrival for tactical planning 
• Provide eastbound train lineup, pull times and departure slots 
• Provide westbound train consist and estimated time of arrival for vessel planning 
• Make Switch Job plans available to railroads and marine terminals 
• Optimize daily conference call with each railroad customer 
• Coordinate Plan to avoid asset and resource congestion 
• Provide message board to post changes in status and otherwise document events 

Non-traditional Rail Concepts 
Non-traditional rail concepts involve uses of trains that are not currently employed. These include 
the following concepts. 

Inland Shuttle Train: Defined as rail transport to an “inland port” for distribution of local cargo. 
The inland port concept may prove beneficial due to the level of highway congestion and the 
potential value of truck traffic reductions as a mitigation measure. However, this concept will 
increase the demand on Port rail yard capacity as well as mainline rail capacity.  

Inland Block-Swap: The concept of an inland rail yard to sort trains can provide several rail 
operating improvements that coincide with the recommendations of this Study. Features of this 
concept and associated benefits are described as follows: 

• Provide the ability to build multi-destination trains by blocks at each on-dock rail yard. 
Trains can then be block-swapped at the inland yard to create single destination trains. This 
will increase the potential volume of on-dock cargo by alleviating the challenges with 
building long destination trains. 

• Provide the ability to block-swap westbound trains at the inland yard to create Port-
terminal specific trains. This will reduce inter-terminal switching movements at the Port.  

• Provide dedicated regional shuttle engines that handle the train movements between the 
inland yard and the Port. These locomotives will be fueled for round trip, readily manage 
crew changes, and have the ability to drop a westbound train and pick-up an eastbound 
train without turning the locomotive (have both ends functional so locomotive can simply 
be reversed). This will significantly reduce the light engine traffic moving around the Port 
by eliminating the need to turn engines, reach crew change points and transit to engine 
services facilities. This concept could also facilitate application of green technologies to 
locomotives in the sensitive Southern California Air Basin. 

The Ports should work closely with the Railroads to define and pursue these non-traditional 
concepts as well as near-dock rail yard capacity enhancements. This relationship should be 
expanded to include other area government agencies for a critical evaluation of regional mainline 
capacity. 
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XII. Summary 
The cargo that is forecast to arrive at the San Pedro Bay Ports will create the need for significant 
improvements in terminal throughput capabilities. The increased cargo volumes will also require 
careful evaluation of the landside transportation system. The 2001 Port of Long Beach/Los 
Angeles Transportation Study defined highway congestion that would result from the increased 
cargo volumes and recommended that at least 30 percent of the cargo should be moved by on-
dock rail. This “Rail Study Update” defines the rail yard, mainline, systems and operations 
improvements necessary to achieve and exceed this goal. 

The goal of this “Rail Study Update” is to maximize capacity and utilization of on-dock rail, and 
to evaluate the rail system performance and recommend enhancements to Port infrastructure that 
are necessary to meet forecast cargo demands. This Study incorporates recent market conditions, 
revised Port development plans, and modified cargo forecast based on the latest information 
available in 2005. 

The key points of this Study are as follows: 

• Rail yards are conceptualized for each of the proposed terminals at the San Pedro Bay Ports 
of Long Beach and Los Angeles (SPB). These rail yards have the combined throughput 
capacity to handle at least 30 percent of the Port cargo during the forecast period 2015 to 
2030.  Rail concepts will be refined through the environmental process, tenant negotiations 
and engineering design. 

• Even after maximizing the potential on-dock rail yards proposed in the REP, the demand 
for intermodal rail service creates a shortfall in rail yard capacity by at least 2010.  

• In addition to maximizing on-dock rail, it is recommended that rail yard capacity be 
developed at near-dock facilities in the vicinity of the Alameda Corridor and south of the I-
405 freeway.  

• If additional on-dock or near-dock capacity is proposed on Terminal Island (beyond that 
already recommended by the REP), this capacity should not exceed 1.5 million TEU to 
avoid potentially severe train delays or gridlock to the entire SPB Port rail network. 

• The train volumes generated by on-dock rail yards are forecast to exceed 100 trains per 
day. Total train volumes on the Port rail network will exceed 250 trains per day and those 
on the Alameda Corridor will approach 200 trains per day by the year 2030. Alameda 
Corridor traffic is averaging 50 trains per day in 2005.  

• Various mainline, system and operational improvements will be required within SPB to 
accommodate the projected train volumes. These required projects are compiled into a 
phased Rail Enhancement Program (REP). The total cost of this program is over one billion 
dollars split nearly equally between rail yard projects and rail network infrastructure. 

• Even with REP infrastructure improvements, the rail network will suffer increasing train 
delays that will increase operating costs and potentially disrupt cargo flow. 
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NOTABLE CONCLUSIONS 
 
1. Implementation of the Rail Enhancement Plan (REP) is critical to support 

intermodal goods movement at the Port. 
 
2. Planned rail yard expansions are not big enough to handle the cargo volumes 

that are forecast for 2010 and beyond. More rail yard capacity is needed and 
potential near-dock rail yards have beneficial features to complement the 
planned on-dock facilities. 

 
3. Even with all planned rail network infrastructure improvements, cargo volumes 

forecast for 2020 and beyond will cause increased train delays and operating 
costs and could constrain intermodal throughput. 

 
4. This Study evaluated the San Pedro Bay rail network and the Alameda Corridor 

to downtown Los Angeles. The Study did not evaluate the inland rail system 
beyond downtown Los Angeles, which could potentially present additional 
bottlenecks to Port intermodal throughput.  

 

 




