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Exhibit 1.  - Alternative 1. - Proposed Project  
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Exhibit 2.  - Alternative 2 - Terminal Island Freeway Extension 
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Alternative 5: Transportation System Management (TSM) Alternative 
 
This Transportation Systems Management (TSM) alternative would include measures to improve 
capacity and traffic circulation at the Port of Long Beach and Port of Los Angeles through policy 
changes and use of the latest technologies in TSM and transportation demand management 
(TDM). These TSM/ TDM measures could include minor intersection improvements, installing 
Intelligent Transportation Systems (ITS), adjusting operational policies at the ports, and 
facilitating ride sharing and transit. The goal would be to improve traffic and circulation through 
policy changes and use of TSM/ TDM policies. With this alternative, capital investment would 
be minimal compared to the previous alternatives addressed. 

Alternative 6: No Build 
 
Under the No Project/No Build Alternative, replacement of the Schuyler Heim Bridge and 
construction of the SR-47 Expressway would not occur. The existing Schuyler Heim Bridge 
would not be upgraded or seismically retrofitted, and no elevated expressway would be 
constructed. 

 
Study Area 
 
For purposes of this analysis, the study area includes the SR-47 Expressway mainline, ramps, 
and intersections in the immediate vicinity of the project, and intersections north and south of the 
project.  Intersections analyzed as part of this study include the following: 
 
• SR-47/Ocean Boulevard Interchange (future configuration) 
• SR-47/New Dock Street On-ramp (unsignalized) 
• SR-47/New Dock Street Off-ramp (unsignalized) 
• SR-47/Henry Ford Avenue ramps (unsignalized existing and signalized in future) 
• Henry Ford Avenue /Anaheim Street 
• Henry Ford Ave/Denni Street 
• Alameda Street/Anaheim Avenue 
• Alameda St and PCH connector ramp n/o PCH 
• PCH and Alameda St connector ramp e/o Alameda St  
• Alameda St and Sepulveda Blvd connector ramp n/o Sepulveda Blvd 
• Sepulveda Blvd and Alameda St connector ramp e/o Alameda St  
• Alameda St and 223rd St connector ramp s/o 223rd 
• 223rd St and Alameda St connector ramp e/o Alameda St 
• 223rd Street/I-405 southbound ramps 
• Alameda Street/I-405 northbound ramps 
• Alameda St and Carson St connector ramp s/o Carson St 
• Carson St and Alameda St connector ramp e/o Alameda St 
• Alameda St and Del Amo Blvd connector ramp s/o Del Amo Blvd 
• Del Amo Blvd and Alameda St connector ramp e/o Alameda St 
• Alameda St and SR-91 eastbound ramps 
• Alameda St and Artesia Blvd connector ramp n/o Artesia Blvd 
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Traffic Volume Development 
 
New traffic counts were taken at all locations in 2004 for the AM, Mid-day and PM peak hours.  
All traffic volume counts include separate truck classification counts, separating auto and truck 
traffic to facilitate the application of Passenger Car Equivalent (PCE) factors to the truck 
volumes. 
 
Year 2030 Traffic Volumes. - The travel demand forecasting (TDF) model used for the SR-47 
Expressway traffic is based on the Ports of Long Beach and Los Angeles Transportation Study 
model, which was developed in 2001 and was approved by Ports of Long Beach and Los 
Angeles for Port area Transportation Planning Studies and environmental studies and is based 
upon the regional model of Southern California Association of Governments.  The model has 
been updated in 2004 for the analysis of the Schuyler Heim Bridge replacement and SR-47 
Expressway project, as well as for other ongoing port area transportation planning studies. The 
2004 update includes incorporation of the most current regional model data as well as the most 
current port data. The original model was completed in 2000, and is based on the Southern 
California Association of Governments’ (SCAG) Regional Travel Demand Forecasting Model.  
For the purpose of this study, the Port model was updated to the latest SCAG regional model 
methodology and assumptions used for the 2004 Region Transportation Plan (RTP).  The model 
was calibrated as part of the Joint Port Study. Details on the model development and calibration 
are provided in the “Ports of Long Beach and Los Angeles Transportation Study”. TRANPLAN 
is the software platform used for modeling and special model features include the following: 
 

Grades and Passenger Car Equivalents - An important feature of the model, which was 
explicitly accounted for and coded to the network, are locations of steep uphill and 
downhill grades.  Grades are coded in the TRANPLAN network as they are in the field, 
to an accuracy of one percent. 
 
Implementation of Truck Passenger Car Equivalencies (PCEs) - The presence of vehicles 
other than passenger cars in the traffic stream affects traffic flow in two ways: (1) these 
vehicles, which are much larger than passenger cars, occupy more roadway space (and 
capacity) than individual passenger cars, (2) the operational capabilities of these vehicles, 
including acceleration, deceleration and maintenance of speed, are generally inferior to 
passenger cars and result in formation of large gaps in the traffic stream that reduce the 
highway capacity.  On long, sustained grades, and segments with impaired capacities, 
where trucks operate considerably slower, formation of these large gaps can have a 
profound impact on the traffic stream.  
  
The TRANPLAN model uses an Equilibrium Traffic Assignment method, which uses a 
PCE table for converting trucks to equivalent passenger cars. The PCE factors are the 
same as those used for in the Southern California Heavy Duty Truck (HDT) Model.  
They include a sliding scale of PCE factors that takes into account the grade, the length 
of grade and the percent truck traffic.   
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For the LOS analysis, the forecast truck traffic volumes generated from the TRANPLAN 
model are converted to passenger car equivalent by applying the following PCEs: 

• A PCE factor of 1.1 was applied to tractors (bobtails) truck volumes, 
• A PCE factor of 2.0 was applied to chassis truck volumes, 
• A PCE factor of 2.0 was applied to the container truck volumes  
 

These factors are consistent with factors applied in previous port studies include the Ports 
of Los Angeles/Long Beach Transportation Study, as well as all recent environmental 
studies in the port area.   
 
2030 Trip Tables - The 2030 trip tables were developed in two parts: 1) Port trips and 2) 
Regional trips.  The port model zone trip tables were developed based on a detailed port 
area zone system and specialized trip generation rates for autos and trucks in the Port.   
Special trip generation rates for autos were developed for the Port studies and applied to 
the most current 2030 port forecasts.  Port cargo throughout is measured in terms of 
“Twenty Foot Equivalent Units” (TEU). Truck trip generation for container terminals 
was developed using the “Quicktrip” model as explained later in this section. 

The Quicktrip model is well documented in prior Port’s transportation studies.  It is a 
spreadsheet approach to truck trip generation analysis that was developed as a 
collaborative effort between the staff of both Ports and a team of consultants.  The model 
builds upon a gate trip generation model that was previously developed, with 
considerable refinements.  It includes detailed input variables such as mode split (rail 
versus truck moves), time of day factoring, weekend moves, empty return factors and 
other characteristics that affect the numbers of trucks through the gates.  The end product 
is a forecast of truck trip generation, by type of truck trip, for each hour of the day, by 
direction.  The on-dock rail mode split will vary terminal by terminal base on each 
terminal’s rail capacity. For the POLB the average on-dock rail mode share is 24% for 
the POLA it is 29% 
 

The Port area peak hour auto, bobtail, chassis and container trip tables were generated 
based on the forecast 2030 twenty-foot equivalent units (TEU) using the Quick Trip 
model.  The total estimated TEU throughput for 2030 is approximately 44.7 million TEU.  
For the peak month, this equates to 4.1 million TEU.  As a comparison, current (year 
2003) total ports TEU throughput was 11.8 million.  Truck trips are classified into 
bobtail, chassis and container truck trips, representing the major types of truck trips in the 
ports.  The forecast 2030 trip generation totals for container terminals at both Ports 
(container terminals account for approximately 90 percent of port truck trips) are as 
follows: 
 

• AM peak hour – 3,960 autos, 8,280 trucks, 12,240 total vehicles 
• Mid-day peak hour – 1,980 autos, 10,430 trucks, 12,410 total vehicles 
• PM peak hour – 5,400 autos, 6,890 trucks, 12,290 total vehicles 
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The 2030 AM, Mid-day, PM peak hour regional trip tables were developed using the 
SCAG 2030 trip tables. SCAG AM, Mid-day and PM time period trip tables were divided 
by 0.38, 0.25 and 0.27, respectively to develop peak hour trip tables from the period trip 
tables.  The peak hour factors were developed as part of the Ports of Long Beach and Los 
Angeles Transportation Study model calibration and validation. The resulting model 
includes unique hourly trip tables, which match the peak hour trip generation estimates 
that were developed for the Port zones.  The hours for which trip tables have been 
developed include 8 to 9 AM, 2 to 3 PM, and 4 to 5 PM, representing the Port AM peak 
hour, mid-day peak hour and PM peak hour. 
 
Traffic Assignment - Equilibrium type multi-class assignments are used for the peak hour 
traffic assignments. 
 

In summary, the following lists the key specifications/elements for the 2030 traffic model: 
 

• Model produces Year 2030 AM, MD and PM peak hour forecast traffic volumes. 

• Model contains specialized trip tables for the Ports area, which replaced the SCAG 
model Port trips in the port area. 

• Model includes the 2004 RTP auto and Heavy-Duty Truck (HDT) trip tables for 
2030. 

• Model includes detailed roadway network (to the local street level) in the port area, 
and the SCAG regional model network outside of the port area. 

 
For the purpose of this study, street capacity for Henry Ford Avenue south of Alameda Street 
was reduced by one third to reflect the delays due to the five at-grade railroad crossings. In 
consultation with Caltrans, no improvement was assumed for I-710 or Gerald Desmond Bridge.  
The above assumptions were incorporated in all modeling scenarios. 
 
The 2030 turning movements at intersections were developed using the “Iterative” methodology 
as described in the “National Cooperative Highway Research Program Report (NCHRP) 255: 
Highway Traffic Data for Urbanized Area Project Planning and Design,” Chapter 8.  The method 
uses the base year turning percentages (from traffic counts) and proceeds through an iterative 
computational technique to produce a final set of future year turning volumes based on the 
forecast approach and departure traffic volumes.  The future traffic volumes are developed by 
adding the difference in the traffic volume between the future model and base model to the base 
year counts for each corresponding approach and departure volume. 
 
This methodology was chosen due to the fact that the model turning movements for a forecast 
year of 2030 are not appropriate for use directly in capacity analyses at most study locations.  
Also, the model was calibrated to the link and screenline level, but it was not fully validated to 
the turning movement level at many of the study intersections (it is a sub-regional model and was 
not calibrated in detail north of I-405); therefore, use of direct model output at the turning 
movement level would be misleading.   The exception to this methodology is the interchange of 
SR-47 and Ocean Boulevard as well as New-Dock Street On/Off ramps, where the model turning 
movements were used as opposed to applying the NCHRP 255 method since the future 
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intersection configuration at these locations are significantly different from the existing 
conditions. 
 
Alternatives 3, 4 and 5 traffic results are not sensitive to the types of alternatives being 
considered.  That is, these alternatives would not affect traffic forecasts or analysis results.  
Therefore, only a single Schuyler Heim Bridge configuration is included in the analysis.  It 
would consist of a replacement bridge with 3 lanes in each direction and full shoulders. 
 
Analysis Methodologies 
 
This study evaluates the existing and forecast year 2030 conditions within the study area for each 
of the proposed alternatives.  The following operational studies were analyzed in this report for 
existing and forecast year 2030 conditions: 
 
• SR-47  Expressway mainline weaving analysis for year 2030 – 
• Mainline operations analysis (using HCM methodology) on SR-47, I-110, I-710 and SR-103 
• Intersection levels of service (using Critical Movement/Circular 212 methodology and 

Highway Capacity Manual methodology) 
• Arterial operations and weaving analysis of the section of Alameda Street at and north of the 

point where the new Expressway meets the existing roadway system (using micro-simulation 
analysis) 

 
SR-47 Expressway Weaving Analysis.  During the project scooping process, the consensus was 
reached that the available models/methodology (Highway Capacity Manual) for conducting the 
freeway weaving analysis have some justifiable limitations. The corridor is a truck expressway 
and therefore carries a truck volume far greater than the customary ratios for a freeway (75 
percent trucks to 25 percent passenger cars). Therefore the mid-day peak hour weaving volumes, 
which represent the worst case scenario along the Expressway mainline weaving section, were 
analyzed using the CORSIM software. The CORSIM model was developed for the Schuyler 
Heim Bridge which extends from Ocean Boulevard to SR-103/SR-47 split.   
 
Using the Ports TDF model, multiple select link analyses were conducted to identify auto and 
truck traffic movements on the Schuyler Heim Bridge and develop an Origin-Destination (O-D) 
trip table for CORSIM model.  The forecast traffic turn volumes from TDF volumes were also 
used to develop the optimized signal timing for input to CORSIM model for the two 
intersections of the SR-47 and Ocean Boulevard using Synchro.  The CORSIM model results 
provided the necessary information for weaving analysis. 
 
Mainline Analysis.  Peak hour mainline analysis for SR-47, SR-103, I-710 and I-110 were 
conducted using the Highway Capacity Manual methodologies.  Input variables include the 
forecast peak hour volumes, free flow speed, geometric conditions (number of lanes, lane width, 
shoulder lateral clearance, interchange density, driver population factor). This analysis produces 
the peak hour mainline level of service.  It is important to note that many of the analyzed 
freeway mainlines carry a high percentage of trucks.  Since the Highway Capacity Software 
limits the truck percentage to 25 percent, truck volumes were converted to PCEs as input to 
HCM software and the truck percent was set to zero (PT = 0).  The resultant flow rate (VP) based 
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on this approach was proven to be more conservative by comparing the results with applying the 
HCM methodology and allowing the truck percentage to be higher than 25%. The comparison is 
provided in the Appendix.  The purpose of the mainline analysis is to determine if the ultimate 
Level of Service will meet standard guidelines.  For a new facility the minimum acceptable level 
of service is generally considered to be LOS D or better. 
 
Intersection Level of Service (LOS) Analysis.  All currently signalized and planned signal 
locations were assessed using the Critical Movement Analysis (CMA) method (in conformance 
with City of Carson and City of Los Angeles guidelines) using the TRAFFIX software system.  
Unsignalized intersections were assessed using Highway Capacity Manual methodologies for 
unsignalized locations. 
 
Interchange Operations Analysis.  The future interchange of Ocean Boulevard/Henry Ford 
Avenue/SR-47 is assessed using the Synchro software model.  Synchro is used due to the close 
spacing of the intersections under the future “split diamond configuration” of the interchange and 
the fact that neither CMA nor HCM accounts for the potential interaction of traffic between two 
closely spaced intersections such as in the interchange. 
 
Arterial Operations.  The section of Alameda Street from where the Expressway joins Alameda 
Street to north of the Pacific Coast Highway connector ramp intersection is analyzed using 
CORSIM micro-simulation model.      
 
Existing Traffic Conditions 
 
New intersection turning movement traffic counts were taken at all 20 study locations in 2004 
for the AM, MD and PM peak hours.  All traffic volume counts include separate truck 
classification counts, separating auto and truck traffic to facilitate the application of Passenger 
Car Equivalent (PCE) factors.  Mainline freeway counts are obtained from Caltrans 2003 Count 
Book, as shown in Table 1.  Existing SR-47 mainline and ramp volumes for the AM, MD and 
PM peak hours are shown in Exhibit 3.  Existing turning movements at the study intersections 
are presented in Exhibits 4, 5 and 6 for the AM, MD and PM peak hours, respectively. 
 

Table 1 - 2003 Traffic Volumes 
Location AADT/ Peak Hour 

Interstate 110 – s/o PCH* 112,000 / 9,000 
Interstate 710 – n/o PCH* 143,000 / 11,600 
Interstate 710 – s/o PCH* 130,000 / 11,800 
SR-103 – s/o PCH* 14,300 / 1,650 

Henry Ford Ave – n/o Anaheim AM Peak – 650 (46% truck) 
PM Peak  – 720 (22% truck) 

Alameda Street – SR 1 to I-405 AM Peak – 1,670 (30% truck) 
PM Peak  – 1,980 (28% truck) 

Alameda Corridor Truck Expressway - s/o 
SR 1 

NA – future proposed 
facility 

          *    Source: 2003 Caltrans Count Book 
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Expressway Weaving Analysis. - No Expressway weaving analysis is required for existing 
conditions as there will only be a weaving section with future scenarios. 
 
Expressway Mainline Analysis. - Not required for existing conditions. 
 
Intersection Levels of Service. - Study intersections fall with the jurisdiction of the City of 
Long Beach, the City of Los Angeles and the City of Carson.   The cities of Long Beach and 
Carson consider level of service D to be the minimum acceptable level of service.  In those 
cities, a significant impact is considered to be a project-related change in volume/capacity ratio 
of 0.02 or greater, where the resulting “with-project” level of service is E or F.  In the City of 
Los Angeles, LOS D is also the minimum acceptable threshold for level of service; however, the 
City has a sliding scale of acceptable impacts for service levels C, D, E and F.  For example, a 
greater impact is allowed under LOS C than LOS D before an impact is considered significant. 
 
Due to the multiple significance thresholds, a regional standard approach is used, which matches 
both the cities of Carson and Long Beach and is also generally consistent with Los Angeles.  For 
purposes of this analysis, a significant project impact is considered to be a project-generated 
change in volume/capacity ratio of 0.02 or greater, with a final LOS of E or F. 
 
Table 2 summarizes the existing AM, Midday, and PM peak hour intersection operating 
conditions in terms of volume/capacity ratio and levels of service at the intersections in the study 
area.  For unsignalized intersections, the analysis results are reported in terms of average vehicle 
delay.  As indicated by the data in the table, all study locations currently operate at LOS D or 
better.  Three locations currently operate at LOS D, while the remainder are at LOS C or better.  
The three locations currently at LOS D are as follows: 
 

• Henry Ford Ave and Anaheim St. (PM peak hour) 
• Sepulveda Blvd./Alameda St. connector ramp s/o Alameda St (PM peak hour) 
• Alameda St/SR-91 EB ramps (PM peak hour) 
 

The existing turn volumes and levels of service calculation sheets are provided in the Appendix. 



Schuyler Heim Bridge Replacement and SR-47 Expressway Project Final Traffic Study 
 
 

 Page 14 

Exhibit 3  – Existing SR-47 Mainline & Ramp Volumes
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Exhibit 4a – Existing AM Peak Hour Volumes (PCE) 
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Exhibit 4b  – Existing AM Peak Hour Volumes (PCE) 

EXHIBIT
4b
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Exhibit 5a  – Existing Midday Peak Hour Volumes (PCE) 
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Exhibit 5b  – Existing Midday Peak Hour Volumes (PCE)

EXHIBIT
5b
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Exhibit 6a  – Existing PM Peak Hour Volumes (PCE)
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Exhibit 6b  – Existing PM Peak Hour Volumes (PCE)

EXHIBIT
6b

SR-47 Truck Expressway
EXISTING PM PEAK HOUR VOLUMES (PCE)
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Table 2 - Existing Intersection Operating Conditions (PCE) 
AM MD PM 

Intersection Volume / 
Capacity 
or Delay

LOS
Volume / 
Capacity 
or Delay

LOS 
Volume / 
Capacity 
or Delay

LOS

SR-47 & New Dock SB Off-Ramp1  11.1 B 10.8 B 10.7 B 

SR-47 & New Dock NB On-Ramp2 8.3 A 10.2 B 11.6 B 

SR-47 & Henry Ford Ramps1 10.1 B 11.2 B 12.9 B 

Henry Ford Ave & Anaheim St 0.579 A 0.639 B 0.767 C 

Henry Ford Ave & Denni St  0.347 A 0.531 A 0.605 B 

Alameda St & Anaheim St 0.535 A 0.718 C 0.818 D 

Alameda St / PCH Connector Ramp n/o PCH 0.462 A 0.503 A 0.658 B 
PCH / Alameda St Connector Ramp e/o 
Alameda St 0.556 A 0.55 A 0.644 B 
Alameda St / Sepulveda Blvd Connector Ramp 
n/o Sepulveda  0.536 A 0.49 A 0.69 B 
Sepulveda Blvd / Alameda St Connector Ramp 
e/o Alameda St 0.699 B 0.694 B 0.825 D 
Alameda St / 223rd St Connector Ramp s/o 
223rd St 0.54 A 0.526 A 0.618 B 
223rd St / Alameda St Connector Ramp e/o 
Alameda St 0.441 A 0.591 A 0.836 D 
223rd St & I-405 SB Ramps 0.497 A 0.574 A 0.616 B 

Alameda St & I-405 NB Ramps 0.32 A 0.342 A 0.324 A 
Alameda St / Carson St Connector Ramp s/o 
Carson St 0.24 A 0.313 A 0.348 A 
Carson St / Alameda St Connector Ramp e/o 
Alameda St 0.304 A 0.324 A 0.397 A 
Alameda St / Del Amo Blvd Connector Ramp 
s/o Del Amo 0.288 A 0.331 A 0.462 A 
Del Amo Blvd / Alameda St Connector Ramp 
e/o Alameda St 0.346 A 0.345 A 0.523 A 

Alameda St & SR-91 EB Ramps 0.216 A 0.266 A 0.381 A 
Alameda St & Artesia Blvd n/o Artesia Blvd 0.284 A 0.344 A 0.373 A 

 
1. Unsignalized intersection – analyzed using HCM delay based methodology. 
2. Intersection currently does not function as standard intersection as there are no conflicting traffic movements until 

terminal is built-out.




