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1 Introduction
1.1 Study Purpose and Project Background

The City of Long Beach (City), in cooperation with California Department of 
Transportation (Caltrans), is proposing to replace the Shoemaker Bridge (West 
Shoreline Drive) in the City of Long Beach, California. A regional location map is 
included as Figure 1-1. The Shoemaker Bridge Replacement Project (project) is an 
Early Action Project (EAP) of the Interstate 710 (I-710) Corridor Project and is located 
at the southern end of I-710 in the City, and is bisected by the Los Angeles River (LA 
River). 

1.2 Purpose of the Project
The purpose of the proposed Project is to:

Provide a structure and highway facility that meets current structural and
geometric design standards

Provide a facility that is compatible with planned freeway improvements and
downtown development projects

Improve connectivity from the downtown area to surrounding communities 
and adjacent recreational use areas

Improve safety and operations for all modes of transportation

The Project limits are shown in Figure 1-2. The project limits are generally bounded by 
9th and 10th Street ramp connections and West Shoreline Drive to the west, Magnolia 
Avenue to the east, Ocean Boulevard and West Shoreline Drive to the south, and 
Anaheim Street to the north. The Project limits on the east side extend beyond 
Magnolia Avenue along Anaheim, 6th and 7th Streets to Atlantic Boulevard. These limits 
provide the logical termini to facilitate the replacement of the existing bridge and 
accommodate planned City improvements, as well as the proposed improvements in 
the I-710 Corridor Project.

1.3 Need for the Project 
The existing Shoemaker Bridge has structural deficiencies and a high accident rate 
due to nonstandard geometric features that cannot be upgraded to current State 
highway standards. The Project is needed to improve safety, operations, and 
connectivity between downtown Long Beach and regional transportation facilities. It is 
also needed to accommodate planned improvements in the area, such as the City’s 
planned expansion of Cesar E. Chavez and Drake Parks. 
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Figure 1-1. Regional Location
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Figure 1-2: Project Limits 
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If the existing Shoemaker Bridge were to continue to be used for vehicular traffic, the 
nonstandard features would remain, and the existing bridge alignment would preclude 
planned improvements by other locally and regionally significant projects, specifically, 
the I-710 Corridor Project. Implementation of the proposed Project would provide 
consistency with the improvements proposed as part of the I-710 Corridor Project and 
the Mobility Element of the City of Long Beach General Plan (City of Long Beach 
2013), in addition to meeting the needs for traffic safety and accommodating the 
projected increase in demand for the City's nonmotorized transportation facilities.

1.4 Project Alternatives
This section describes the proposed design alternatives developed by a 
multidisciplinary team to achieve the proposed Project's purpose while avoiding or 
minimizing environmental impacts. The alternatives, as described in this section, 
consist of Alternative 1 (No Build), Alternative 2, and Alternative 3.

1.4.1 Alternative 1 (No Build)
Under the Alternative 1 (No Build), the proposed Project improvements would not be 
implemented; therefore, no construction activities would occur. The existing structure 
and highway facility would not meet current structural and geometric design standards 
and, thus, safety and connectivity would not be improved within the Project area. 

1.4.2 Alternative 2 
Build Alternative 2 includes the replacement of the ramp structures that connect to the
downtown Long Beach roadway system. This alternative would evaluate the 
roundabout design option (Design Option A) and the “Y” intersection design option 
(Design Option B) at the east end of the proposed bridge. The new bridge would
consist of multiple structures, with numerous spans that cross the LA River, the
northbound (NB) lanes of SR-710, and the LA River and Rio Hondo (LARIO) Trail. The
new ramps would be located approximately 500 feet (measured from centerline) south
of the existing Shoemaker Bridge. A portion of the existing bridge would be repurposed 
into a non-motorized recreational public space maintained by the City. The bottom of
the new river-spanning structures would exceed the existing 43-foot mean high water
level (MHWL).

The deck of the new bridge would accommodate two through ramp lanes in each
direction, shoulders, barriers, and a bicycle and pedestrian path on the south side of 
the bridge. Under Design Option B, the bridge would also include two turn lanes in the 
southbound (SB) direction. On the west side of the river, the ramps would connect on
the left side of the freeway, at approximately the same merge and diverge existing ramp 
locations. On the east side of the river, a roundabout or “Y” intersection would be 
provided at the ramp termini. The ramp termini would be located at or near the eastern
abutment of the river-spanning section of the new Shoemaker Bridge.
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Local Streets

The build alternatives include modifications to nine local streets, including West
Shoreline Drive, Ocean Boulevard, Golden Shore/Golden Avenue, West Broadway, 
3rd Street, 6th Street, 7th Street, 9th Street, 10th Street, and Anaheim Street.

West Shoreline Drive

At the eastern end of the new bridge, a new roundabout or controlled intersection 
would be constructed to allow West Shoreline Drive and 7th Street ingress and egress. 
The existing NB and SB West Shoreline Drive is currently separated by Cesar E. 
Chavez Park and the Southern California Edison (SCE) Seabright Substation. The NB 
roadbed would be removed and integrated into Cesar E. Chavez Park. The existing 
SB roadbed, located adjacent to the LA River, would be reconfigured and widened to 
allow two-way traffic and access from the newly configured West Shoreline Drive to 
the substation. A new controlled intersection would be introduced at West Shoreline 
Drive and the termini of West Broadway. The loop ramp connector between NB West 
Shoreline Drive and Ocean Boulevard would be removed and converted into park 
space. The existing Golden Shore Bridge that crosses over West Shoreline Drive 
would be removed, and a new controlled intersection would be created at West 
Shoreline Drive and Golden Shore.

3rd Street

The existing 3rd Street alignment curves to the north through Cesar E. Chavez Park 
and merges onto NB West Shoreline Drive. The proposed realignment of 3rd Street 
would be revised to end at Golden Avenue, and the 3rd Street section that curves into 
the park would be removed and converted into park space. The street, which currently 
carries one-way traffic in the westbound (WB) direction, would be reconfigured to allow 
for two-way traffic between Golden and Magnolia Avenues.

Ocean Boulevard

The loop ramp connecting NB West Shoreline Drive and Ocean Boulevard would be 
removed and converted into park space. The Ocean Boulevard and Golden Shore 
intersection would be modified to accommodate two-way traffic on Golden Shore 
between Ocean Boulevard and West Broadway. 

Golden Shore/Golden Avenue

Golden Shore is currently a two-way street from Queensway Drive to Ocean 
Boulevard. North of Ocean Boulevard, Golden Shore becomes Golden Avenue and 
the roadway splits, providing connections to and from NB West Shoreline Drive and 
West Broadway. The proposed Project would eliminate the existing Golden Shore 
Bridge over West Shoreline Drive and reconstruct the street at a lower elevation to 
create a new controlled intersection at West Shoreline Drive. The connector ramps 
from SB West Shoreline Drive to Golden Shore and from NB Golden Shore to 
eastbound (EB) West Shoreline Drive would be removed. The intersection of Golden 
Shore and West Seaside Way would be eliminated. The proposed Project would also 
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eliminate the ramp connection from NB West Shoreline Drive and realign Golden 
Avenue to provide connections to and from West Broadway. Access from West 
Broadway to Golden Avenue would be limited to right-in and right-out only.

West Seaside Way

West Seaside Way between Golden Shore and Queens Way would be reconfigured, 
and the controlled intersection at Golden Shore would be eliminated. The street would 
continue to provide access to parking structures and local office buildings. A new 
intersection allowing access between West Shoreline Drive and West Seaside Way 
would be constructed approximately 675 feet east of Golden Shore. 

West Broadway

The existing terminus of West Broadway is uncontrolled and diverges from the left side
of SB West Shoreline Drive. The portion of West Broadway from West Shoreline Drive 
to Maine Avenue, including its grade separation structure, would be removed. The 
connection would be replaced by a controlled intersection at West Shoreline Drive and 
West Broadway. West Broadway would be configured for two-way traffic from West 
Shoreline Drive to Magnolia Avenue. Traveling EB, a right turn pocket would be 
provided on West Broadway at the approach to Magnolia Avenue.

6th Street

The existing terminus of 6th Street is uncontrolled and diverges from the right side of 
SB West Shoreline Drive, on the Shoemaker Bridge. The existing grade separated 
structure would be removed. The portion of 6th Street from SB West Shoreline Drive 
to Golden Avenue would be reconfigured to provide access to the warehouse 
properties located at Topaz Court and Golden Avenue and would not provide 
connectivity to West Shoreline Drive. 6th Street would be converted from one-way WB 
to two-way traffic flow between Golden Avenue and Atlantic Avenue. Additionally, a 
new bicycle path would extend from the new 6th Street terminus, providing connections 
to the LARIO Trail and the proposed Shoemaker Bridge. A new roadway would also 
extend from the existing 6th Street terminus to provide access to Drake Park. 

7th Street

The existing terminus of 7th Street is uncontrolled and merges on the right side of NB 
West Shoreline Drive, on the Shoemaker Bridge. The portion of 7th Street from Golden 
Avenue to West Shoreline Drive, including its grade separation structure, would be 
removed and reconstructed. The connection would be replaced by a roundabout or Y 
intersection at West Shoreline Drive. 7th Street would be reconfigured from one-way 
EB to two-way traffic between West Shoreline Drive and Atlantic Avenue and would 
feature two lanes in each direction. 

9th Street

The existing terminus of 9th Street is uncontrolled and merges on the right side of SB 
West Shoreline Drive, on the Shoemaker Bridge. The portion of 9th Street from Fashion 
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Avenue to West Shoreline Drive, including its grade separation structure, would be 
removed. The connection would not be replaced. The Project would also evaluate 
traffic calming and signal improvements on 9th Street between Caspian Avenue and 
Anaheim Street.

10th Street

The existing terminus of 10th Street is uncontrolled and diverges from the right side of 
NB West Shoreline Drive, on the Shoemaker Bridge. The portion of 10th Street from 
West Shoreline Drive to Fashion Avenue, including its grade separation structure, 
would be removed. The connection would not be replaced.

Anaheim Street

The Project would evaluate traffic calming and signal improvements on Anaheim 
Street between West 9th Street and Atlantic Avenue.

Ramps/Connectors

The new ramps would be operated and maintained by Caltrans. The area owned and 
maintained by Caltrans after completion of the proposed Project would include the new 
Shoemaker Bridge terminus on the east of the LA River, the main span over the LA 
River to SR-710, the structure spanning the NB lanes of SR-710, and the roadbed 
connecting to SR-710.

1.4.3 Alternative 3
Similar to Alternative 2, Alternative 3 includes the replacement of the ramp structures
that connect to the downtown Long Beach roadway system. It would also evaluate 
both Design Options A and B at the east end of the proposed bridge. In addition, similar 
to Alternative 2, the bridge under Alternative 3 with Design Option B would include two 
turn lanes in the SB direction. On the west side of the river, the ramps would connect 
on the left side of the freeway, at the same merge and diverge locations of the existing 
ramps. On the east side of the river, a roundabout (Design Option A) or a “Y” 
intersection (Design Option B) would be provided at the ramp termini. The ramp termini 
are located at or near the eastern abutment of the river-spanning section of the new 
Shoemaker Bridge. Local street improvements described under Alternative 2 would 
also apply under Alternative 3. The difference between Alternatives 2 and 3 is the 
removal of the existing Shoemaker Bridge. The same ramp/connectors proposed 
under Alternative 2 would apply under Alternative 3.

1.5 Study Area
The Project limits is defined as the southern terminus of SR-710 and downtown Long 
Beach and includes the immediate vicinity of the proposed Project, which is bounded 
by Anaheim Street to the north, Santa Fe Avenue to the west, Pacific Avenue to the 
east, and West Shoreline Drive to the south (previously illustrated in Figure 1-2). 
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Several streets within the Study Area are one-way streets, including the following: 7th

Street (WB), 6th Street (EB), 3rd Street (WB), and Broadway Avenue (EB).

Thirty (30) study intersections, representing key locations throughout the Study Area, 
were identified for the analysis and are presented in Figure 1-3. It’s important to note 
that the Anaheim Street interchange ramp intersections were not studied as part of 
this project. Extensive analysis was performed on this interchange as part of the I-710 
Corridor Study and multiple interchange control options were evaluated. Performing 
extensive analysis of this interchange was not within the purview of this study. 

#1:Harbor Avenue at Anaheim Street
#3: Santa Fe Avenue at 9th Street
#5: Pico Avenue at Pier E Street
#7: Magnolia Avenue/Queens Way at 
Ocean Boulevard
#9: Maine Avenue at Broadway Avenue
#11: Maine Avenue at 3rd Street
#13: Magnolia Avenue at 6th Street
#15: Daisy Avenue at 7th Street
#17: Magnolia Avenue at 10th Street
#19: Magnolia Avenue at Anaheim Street
#21: Cedar Avenue at Anaheim Street
#23: Pacific Avenue at 6th Street
#25: Pacific Avenue at Broadway
#27: Atlantic Avenue at Anaheim Street
#29: Atlantic Avenue at 6th Street

#2: Santa Fe Avenue at Anaheim Street
#4: Pier B Street/Pico Avenue at 9th

Street/SR-710 Ramps
#6: Golden Shore Street at Ocean 
Boulevard
#8: Magnolia Avenue at Broadway
Avenue
#10: Golden Avenue at 3rd Street #12: 
Santa Fe Avenue at Anaheim Street
#12: Magnolia Avenue at 3rd Street
#14: Daisy Avenue at 6th Street
#16: Magnolia Avenue at 7th Street
#18: Pacific Avenue at Anaheim Street
#20: Oregon Avenue at Anaheim Street
#22: Pacific Avenue at 7th Street
#24: Pacific Avenue at 3rd Street
#26: Pacific Avenue at Ocean Boulevard
#28: Atlantic Avenue at 7th Street
#30: Atlantic Avenue at 3rd Street

In addition, twenty-nine (29) arterial segments were also identified for analysis within 
the vicinity of the proposed Project.
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#1: Anaheim Street west of Oregon 
Avenue
#3: 7th Street west of Daisy Avenue
#5: 6th Street west of Magnolia Avenue
#7: 6th Street east of Shoreline Drive
#9: Northbound Shoreline Drive north of 
3rd Street
#11: Maine Avenue south of 6th Street
#13: Magnolia Avenue south of 6th Street
#15: 3rd Street west of Maine Avenue 
#17: Broadway Avenue east of Shoreline 
Drive
#19: Magnolia Avenue north of Ocean 
Boulevard 
#21: Ocean Boulevard west of Magnolia 
Avenue
#23: Northbound off-ramp between 
Shoreline Drive and Ocean Boulevard
#25: Northbound Shoreline Drive south of 
Ocean Boulevard

#2: 7th Street east of Shoreline Drive
#4: 7th Street west of Magnolia Avenue 
#6: 6th Street west of Daisy Avenue
#8: Southbound Shoreline Drive north of 
Broadway Avenue
#10: Golden Avenue south of 6th Street
#12: Daisy Avenue south of 6th Street
#14: 3rd Street east of Maine Avenue
#16: 3rd Street west of Golden Avenue
#18: Broadway Avenue west of Golden 
Avenue
#20: Ocean Boulevard east of Magnolia 
Avenue
#22: Northbound Shoreline Drive south of 
3rd Street
#24: Ocean Boulevard west of Golden 
Shore
#26: Southbound Shoreline Drive north of 
Ocean Boulevard
#27: Shoreline Drive on Shoemaker 
Bridge 
#28: Golden Shore b/w Ocean Boulevard 
and Shoreline Drive 
#29: Golden Shore Street s/o of Shoreline 
Drive

The evaluation of traffic conditions pertaining to the proposed Project is closely tied to 
the overall I-710 Corridor Project EIR-EIS. In 2012, a Traffic Operational Analysis1

(hence referred to as “2012 Traffic Study”) was performed for the City. This Traffic 
Operations Analysis Report (TOAR) is an update to the 2012 Traffic Study report. The 
update to the 2012 Traffic Study report was necessitated due to change in the Study 
Area, the addition of two design options associated with the proposed Shoemaker 
Bridge, as well as collection of recent count (2017) data on arterials and at 
intersections.

1 Traffic Operational Analysis Report, Shoemaker Bridge Replacement Project, for City of Long Beach, URS Corporation, March 
2012
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Figure 1-3. Study Intersections in Traffic Study Area
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1.6 Report Organization
Following this Introduction chapter, this report is organized into the following chapters:

2 Analysis Methodology – This chapter describes the methodologies and 
standards utilized to analyze roadway and intersection traffic conditions.

3 Existing Conditions – This chapter describes the existing traffic network within 
the Study Area and provides analysis results for existing traffic conditions.

4 Opening Year (2025) Traffic Conditions - This chapter describes the future 
network within the area, forecasts opening year volumes, and provides analysis 
results for both No Build and Build conditions.

5 Future (2035) Project Design Year Traffic Conditions – This chapter forecasts 
Future (2035) volumes and provides analysis results for both No Build and Build 
conditions. 

6 Intersection Control Evaluation – This chapter describes the alternatives 
available for intersection control and identifies the preferred alternative. 

7 Significant Impact Evaluation and Conclusions – This chapter identifies the 
criteria for significant impact and summaries the results. 
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2 Analysis Methodology
All traffic analyses documented in this TOAR were performed in accordance with the 
Caltrans District 7 guidance. Detailed information on roadway segment, as well as 
intersection analysis methodologies, standards and thresholds are discussed in this 
section.

2.1 Highway and Intersection Capacity Standards
The following sections present the Level of Service (LOS) standards and thresholds 
used in the analysis of transportation network performance. Per 2010 Congestion 
Management Program for Los Angeles County, level of service standards for freeway 
ramps, ramp junctions, and arterial/ramp intersections can be set no lower than LOS 
E, or the current level if worse than LOS E. A LOS of E or better is considered 
satisfactory. Per Caltrans Traffic Impact Studies Guideline, Caltrans endeavors to 
maintain a target LOS at transition between LOS C and LOS D on highway facilities,
however, Caltrans acknowledges that this may not always be feasible and 
recommends that the lead agency consult with Caltrans to determine the appropriate 
target LOS. For the arterial/arterial intersections, the target LOS is D.

2.2 Basic Freeway Segment Analysis
The HCM Basic Freeway Segment LOS Methodology was used to assess the LOS 
performance of the various freeway mainline improvements. The Highway Capacity 
software was used to analyze the freeway mainline study segments using the output 
of LOS, with secondary outputs for density and speed. Table 2-1 presents the LOS 
thresholds for the basic freeway analysis segments conducted in this TOAR.

Table 2-1. Basic Freeway Segment Thresholds

LOS
Freeway Segment Density Range

(passenger car/mile/lane)

A < 11

B >11-18

C >18-26

D >26-35

E >35-45

F >45

Source: Highway Capacity Manual 2010

2.3 Freeway Ramps and Ramp Junction Analysis
The HCM Freeway Ramps and Ramp Junction LOS Methodology was used to assess
the LOS performance of the freeway mainline ramp location improvements. The HCM 
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operational application’s primary output is the LOS, with secondary outputs for density 
and speed. Table 2-2 presents the merge and diverge areas LOS criteria used in this 
TOAR.

Table 2-2. Merge and Diverge Areas LOS Criteria

LOS
Density Range

(passenger car/mile/lane)

A < 10

B >10 – 20

C >20 – 28

D >28 – 35

E > 35

F Demand exceeds capacity

Source: Highway Capacity Manual 2010

2.4 Intersection Level of Service Standards and 
Thresholds
This section presents the methodologies used to perform peak hour intersection 
capacity analyses for signalized and unsignalized intersections.

2.4.1 Signalized Intersection Analysis
The analysis of signalized intersections utilized the operational analysis procedure as 
outlined in the 2010 HCM. This method defines LOS in terms of delay, or more 
specifically, average stopped delay per vehicle. Delay is a measure of driver and/or 
passenger discomfort, frustration, fuel consumption and lost travel time. This 
technique uses 1,900 vehicles per hour per lane (VPHPL) as the maximum saturation 
volume of an intersection. This saturation volume is adjusted to account for lane width, 
on-street parking, pedestrians, traffic composition (i.e., percentage trucks) and shared 
lane movements (i.e., through and right-turn movements originating from the same 
lane). The LOS criteria used for this technique are described in Table 2-3.

Table 2-3. Signalized Intersection Level of Service

Average Stopped 
Delay Per Vehicle

(seconds) LOS Characteristics

<10.0 LOS A describes operations with very low delay. This occurs when 
progression is extremely favorable, and most vehicles do not stop at 
all. Short cycle lengths may also contribute to low delay.

>10 – 20.0 LOS B describes operations with generally good progression and/or 
short cycle lengths. More vehicles stop than for LOS A, causing higher 
levels of average delay.
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Table 2-3. Signalized Intersection Level of Service

Average Stopped 
Delay Per Vehicle

(seconds) LOS Characteristics

>20 – 35.0 LOS C describes operations with higher delays, which may result from 
fair progression and/or longer cycle lengths. Individual cycle failures 
may begin to appear at this level. The number of vehicles stopping is 
significant at this level, although many still pass through the 
intersection without stopping.

>35 – 55.0 LOS D describes operations with high delay, resulting from some 
combination of unfavorable progression; long cycle lengths, or high 
volumes. The influence of congestion becomes more noticeable, and 
individual cycle failures are noticeable.

>55 – 80.0 LOS E is considered the limit of acceptable delay. Individual cycle 
failures are frequent occurrences.

>80.0 LOS F describes a condition of excessively high delay, considered 
unacceptable to most drivers. This condition often occurs when arrival 
flow rates exceed the LOS D capacity of the intersection. Poor 
progression and long cycle lengths may also be major contributing 
causes to such delay.

Source: Highway Capacity Manual 2010

2.4.2 Unsignalized Intersection Analysis
Unsignalized intersections, including two-way and all-way stop controlled intersections 
were analyzed using the 2010 HCM (Section 10) unsignalized intersection analysis 
methodology. The LOS for a two-way stop controlled intersection is determined by the 
computed or measured control delay and is defined for each minor movement. 
Table 2-4 summarizes the LOS criteria utilized for unsignalized intersection analyses. 

Table 2-4. Unsignalized Intersection Level of Service

Average Control Delay (sec/veh) LOS

<10 A

>10 and <15 B

>15 and <25 C

>25 and <35 D

>35 and <50 E

>50 F

Source: Highway Capacity Manual 2010

2.5 Roundabout Analysis
For this traffic study, Signalized & Unsignalized Intersection Design and Research Aid 
(SIDRA) software was used for the analysis of roundabout concepts. Capacity model 
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calibration parameters were provided by Caltrans for use in the analysis of 
roundabouts. 

2.6 Roadway Segment Analysis 
Roadway Segment LOS standards and thresholds provide the basis for analysis of 
arterial roadway segment performance. The analysis of roadway segment LOS is 
based on the functional classification of the roadway, the maximum capacity, roadway 
geometrics, and existing or forecast peak hour volumes. Agreed by City of Long 
Beach, LOS E or better are considered satisfactory for Roadway Segments. The 
Roadway Segments were evaluated using a modified version of the Florida Tables, 
Generalized Peak Hour Directional Volumes for Urbanized Areas included in Appendix 
A.

2.7 Intersection Queuing Analysis 
The queuing analysis compares the minimum required storage lengths to the storage 
lengths provided for the analyzed intersections. The minimum storage required is 
determined by the longest 95th percentile queue identified in the AM or PM peak hours.

The minimum required storage lengths are based on the 95th percentile queue lengths 
as calculated in the Synchro and SIDRA worksheets. Synchro reports the 95th 
percentile queue length for a single lane of a lane group (highest queue length 
considering all lanes of the lane group) instead of the total queue length of all lanes in 
that lane group. SIDRA also reports the 95th percentile queue length for a single lane 
of a lane group.
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3 Existing Conditions 
This section discusses the existing intersection peak hour counts and average daily 
traffic (ADT) collected at 30 intersections and 29 arterials within the Study Area.

3.1 Traffic Counts
For arterial segments, counts were collected over a 24-hour period, and reported in 
15-minute intervals on weekdays either on Tuesday or Thursday. Likewise, weekday 
intersection peak period counts were also collected either on Tuesday or Thursday 
from September 2014 to April 2017. Peak hour counts for each intersection were 
determined as the highest four consecutive 15-minute interval volumes derived from 
peak period counts. Traffic count work sheets are provided in Appendix B. Table 3-1
presents the existing daily ADT counts for the 29 arterial segments, in two directions.

No Freeway Mainline or Ramp counts were collected. Instead, traffic counts from I-
710 Corridor Project TOAR2 were used for analysis. 

Table 3-1. Study Area Arterial Segment Existing Daily Volume

ID Segment Description Count

1 Anaheim Street w/o Oregon Avenue 33,124

2 W 7th Street e/o Shoreline Drive 12,641

3 W 7th Street w/o Daisy Avenue 13,454

4 7th Street w/o Magnolia Avenue 13,560

5 6th Street w/o Magnolia Avenue 13,488

6 W 6th Street w/o Daisy Avenue 16,316

7 W 6th Street e/o Shoreline Drive 14,329

8 SB W Shoreline 
Drive n/o Broadway Avenue 23,921

9 NB W Shoreline 
Drive n/o 3rd Street 24,788

10 Golden Avenue s/o 6th Street 589

11 Maine Avenue s/o 6th Street 907

12 Daisy Avenue s/o 6th Street 2,717

13 Magnolia Avenue s/o 6th Street 9,419

14 3rd Street e/o Maine Avenue 9,749

15 3rd Street w/o Maine Avenue 9,568

2 I-710 Corridor Project, Traffic Operations Analysis Report, for Los Angeles County Metropolitan Transportation Authority, by 
AECOM, March 2017
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Table 3-1. Study Area Arterial Segment Existing Daily Volume

ID Segment Description Count

16 W 3rd Street w/o Golden Avenue 10,384

17 Broadway Avenue e/o Shoreline Drive 13,220

18 Broadway Avenue w/o Maine Avenue 14,764

19 Magnolia Avenue n/o Ocean Boulevard 10,682

20 Ocean Boulevard e/o Magnolia Avenue 35,065

21 Ocean Boulevard w/o Magnolia Avenue 35,548

22 NB W Shoreline 
Drive s/o 3rd Street 10,450

23 NB off-ramp between Shoreline Drive and Ocean 
Boulevard 819

24 Ocean Boulevard w/o Golden Shore 27,762

25 NB W Shoreline 
Drive s/o Ocean Boulevard 6,293

26 SB W Shoreline 
Drive n/o Ocean Boulevard 10,667

27 W Shoreline Drive on Shoemaker Bridge 75,651

28 Golden Shore Street b/w Ocean Boulevard and 
W Shoreline Drive 6,287

29 Golden Shore Street s/o W Shoreline Drive 5,325

 

Existing peak hour counts were evaluated and subsequently balanced to preserve 
conservation of flow between adjacent intersections. This was done by grouping 
intersections in seven (7) clusters as follows and shown in Figure 3-1.
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Figure 3-1. Study Area Intersection Clusters for Conservation of Flow 
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Table 3-2 and Table 3-3 present the existing AM and PM peak hour intersection 
turning movement counts, after balancing to conserve flow. Figure 3-2 represents the 
existing AM and PM peak hour intersection turning movements and Figure 3-3 displays
the existing intersections’ lane configurations.

Cluster 1: 
#1:Harbor Avenue at Anaheim 
Street
#2: Santa Fe Avenue at Anaheim 
Street
#3: Santa Fe Avenue at 9th Street
Cluster 3: 
#13: Magnolia Avenue at 6th Street
#14: Daisy Avenue at 6th Street
#15: Daisy Avenue at 7th Street
#16: Magnolia Avenue at 7th Street
Cluster 5:
#22: Pacific Avenue at 7th Street 
#23: Pacific Avenue at 6th Street 
Cluster 7: 
#28: Atlantic Avenue at 7th Street 
#29: Atlantic Avenue at 6th Street 

Cluster 2: 
#18: Pacific Avenue at Anaheim Street
#19: Magnolia Avenue at Anaheim Street
#20: Oregon Avenue at Anaheim Street
#21: Cedar Avenue at Anaheim Street
Cluster 4: 
#6: Golden Shore Street at Ocean Boulevard
#7: Magnolia Avenue/Queens Way at Ocean 
Boulevard
#8: Magnolia Avenue at Broadway Avenue
#9: Maine Avenue at Broadway Avenue
#10: Golden Avenue at 3rd Street
#11: Maine Avenue at 3rd Street
#12: Magnolia Avenue at 3rd Street
Cluster 6:
#24: Pacific Avenue at 3rd Street 
#25: Pacific Avenue at Broadway Avenue
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Table 3-2: Existing AM Intersection Turning Movement Volumes

# Description NBL1 NBT2 NBR3 SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

1 Harbor Avenue at Anaheim Street 3 12 22 96 16 7 3 684 8 17 1150 159 2,177

2 Santa Fe Avenue at Anaheim 
Street 20 241 21 187 136 105 37 471 9 9 840 299 2,375

3 Santa Fe Avenue at 9th Street 0 0 0 138 0 6 7 146 0 3 249 254 803

4 9th Street / SR-710 Ramps at Pier 
B Street / Pico Avenue 21 36 19 10 21 46 250 13 321 35 1 49 822

5 Pico Avenue at Pier E Street 9 219 22 57 114 49 26 5 8 106 8 83 706

6 Golden Shore Street at Ocean 
Boulevard 50 53 125 2 0 70 52 742 173 91 1,071 485 2,914

7 Magnolia Avenue/Queens Way at 
Ocean Boulevard 23 28 29 134 214 242 103 623 63 96 1,574 123 3,252

8 Magnolia Avenue at Broadway
Avenue 0 165 64 152 402 0 74 683 292 0 0 0 1,832

9 Maine Avenue at Broadway
Avenue 0 22 22 36 49 0 44 1,088 77 0 0 0 1,338

10 Golden Avenue at 3rd Street 9 44 0 0 30 64 0 0 0 51 816 11 1,025

11 Maine Avenue at 3rd Street 37 31 0 0 25 23 0 0 0 64 806 25 1,011

12 Magnolia Avenue at 3rd Street 61 148 0 0 427 66 0 0 0 185 759 35 1,681

13 Magnolia Avenue at 6th Street 0 157 32 68 424 0 65 679 68 0 0 0 1,493

14 Daisy Avenue at 6th Street 0 42 23 31 23 0 84 714 34 0 0 0 951

15 Daisy Avenue at 7th Street 62 51 0 0 22 49 0 0 0 27 1,385 25 1,621

16 Magnolia Avenue at 7th Street 77 124 0 0 323 63 0 0 0 208 1,268 67 2,130

17 Magnolia Avenue at 10th Street 5 226 33 48 311 9 15 43 10 57 47 94 898

18 Pacific Avenue at Anaheim Street 68 306 46 72 335 48 47 754 50 90 1,022 80 2,918

19 Magnolia Avenue at Anaheim 
Street 142 187 50 49 229 39 40 663 72 41 999 39 2,550

20 Oregon Avenue at Anaheim Street 27 0 0 12 1 58 37 746 35 9 1,221 26 2,172
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Table 3-2: Existing AM Intersection Turning Movement Volumes

# Description NBL1 NBT2 NBR3 SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

21 Cedar Avenue at Anaheim Street 30 90 33 41 50 29 36 708 17 30 926 64 2,054

22 Pacific Avenue at 7th Street 37 160 0 0 385 42 0 0 0 95 1,255 88 2,062

23 Pacific Avenue at 6th Street 0 156 51 86 379 0 41 795 31 0 0 0 1,539

24 Pacific Avenue at 3rd Street 39 96 0 0 259 92 0 0 0 39 672 40 1,237

25 Pacific Avenue at Broadway 
Avenue 0 125 53 63 247 0 32 465 95 0 0 0 1,080

26 Pacific Avenue at Ocean 
Boulevard 3 2 2 57 1 168 108 594 2 4 1,658 144 2,743

27 Atlantic Avenue at Anaheim Street 66 363 54 99 485 77 104 667 83 168 1,049 93 3,308

28 Atlantic Avenue at 7th Street 114 267 138 68 282 102 0 0 0 54 1,100 124 2,249

29 Atlantic Avenue at 6th Street 0 324 31 41 290 0 168 410 67 20 0 31 1,382

30 Atlantic Avenue at 3rd Street 23 122 0 0 211 40 0 0 0 27 816 60 1,299

1L = Left
2T = Through
3R = Right 
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Table 3-3: Existing PM Intersection Turning Movement Volumes

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

1 Harbor Avenue at Anaheim Street 16 51 44 114 15 12 21 1,298 7 11 839 144 2,572

2 Santa Fe Avenue at Anaheim Street 26 287 52 212 197 115 118 1,037 18 12 641 184 2,899

3 Santa Fe Avenue at 9th Street 0 0 0 197 0 10 9 383 0 5 257 369 1,230

4 9th Street / SR-710 Ramps at Pier B 
Street / Pico Avenue 126 57 146 64 38 146 67 8 70 45 8 8 784

5 Pico Avenue at Pier E Street 1 308 15 38 92 15 140 80 12 137 1 84 923

6 Golden Shore Street at Ocean 
Boulevard 202 419 141 6 0 61 170 1,536 122 38 901 432 4,028

7 Magnolia Avenue/Queens Way at 
Ocean Boulevard 98 142 49 195 106 270 205 1,538 66 95 1,058 129 3,951

8 Magnolia Avenue at Broadway Avenue 0 403 119 47 301 0 77 855 212 0 0 0 2,014

9 Maine Avenue at Broadway Avenue 0 41 93 23 13 0 44 959 25 0 0 0 1,198

10 Golden Avenue at 3rd Street 6 10 0 0 0 19 0 0 0 7 506 17 565

11 Maine Avenue at 3rd Street 31 50 0 0 6 15 0 0 0 30 483 28 643

12 Magnolia Avenue at 3rd Street 72 456 0 0 239 25 0 0 0 76 441 59 1,368

13 Magnolia Avenue at 6th Street 0 351 164 81 260 0 66 1,334 49 0 0 0 2,305

14 Daisy Avenue at 6th Street 0 29 31 35 34 0 54 1,402 83 0 0 0 1,669

15 Daisy Avenue at 7th Street 21 57 0 0 34 21 0 0 0 36 536 38 743

16 Magnolia Avenue at 7th Street 56 346 0 0 240 27 0 0 0 110 520 111 1,412

17 Magnolia Avenue at 10th Street 6 371 46 88 235 23 12 89 11 47 71 95 1,094

18 Pacific Avenue at Anaheim Street 73 514 90 85 348 33 102 1,243 44 34 627 54 3,247

19 Magnolia Avenue at Anaheim Street 90 307 47 70 236 30 113 1,407 105 61 706 55 3,227

20 Oregon Avenue at Anaheim Street 39 5 26 42 2 66 170 1,698 39 6 800 15 2,908

21 Cedar Avenue at Anaheim Street 26 53 19 51 53 30 50 1,389 29 24 735 51 2,510

22 Pacific Avenue at 7th Street 53 439 0 0 276 33 0 0 0 71 691 101 1,664
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Table 3-3: Existing PM Intersection Turning Movement Volumes

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

23 Pacific Avenue at 6th Street 0 440 146 99 255 0 53 1,688 41 0 0 0 2,722

24 Pacific Avenue at 3rd Street 96 407 0 0 180 62 0 0 0 27 411 85 1,268

25 Pacific Avenue at Broadway Avenue 0 425 159 47 175 0 92 869 61 0 0 0 1,828

26 Pacific Avenue at Ocean Boulevard 2 3 6 93 2 154 190 1,522 4 16 962 124 3,078

27 Atlantic Avenue at Anaheim Street 58 512 98 94 510 90 137 1,267 80 118 723 94 3,781

28 Atlantic Avenue at 7th Street 60 449 548 107 370 82 0 0 0 62 641 75 2,394

29 Atlantic Avenue at 6th Street 0 440 16 30 399 0 603 898 108 3 0 15 2,512

30 Atlantic Avenue at 3rd Street 35 267 0 0 292 52 0 0 0 35 313 48 1,042
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Figure 3-2: Existing Peak Hour Turning Movements
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Figure 3-3: Existing Intersection Lane Configurations 
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3.2 Accident Analysis 
Traffic accident data was assembled from Caltrans’ Traffic Accident and Surveillance 
Analysis Systems (TASAS) database. Data was collected for a 36 months period from 
January 1, 2015 through December 31, 2017 for SR-710 mainline segment within the 
study area. Accident data presented in Table 3-4 compares actual accident rates on 
the mainline segment to its corresponding state average rates. Accident rates are 
expressed as number of accidents per million vehicle miles traveled. Table 3-4
indicates that the SR-710 segment in the northbound direction has a total accident 
rate that is significantly higher than the state average rate while the SR-710 segment 
in the southbound direction has a total accident rate that is higher than the state 
average. The accident data are compiled in 0.

Table 3-4: Freeway Mainline Accident Data for SR-710

Post Mile
(PM) Location

Number of Accidents
Actual Accident Rates 

1
Average Accident Rates 

1

Total
(T)

Fatal
(F)

Injury
(I) F+I Fatal F+I Total Fatal F+I Total

Northbound

PM 6.00 to 
6.40 SR-710 38 0 6 6 0.00 0.25 1.57 0.003 0.22 0.69

Southbound

PM 6.00 to 
6.40 SR-710 19 0 4 4 0.00 0.17 0.79 0.003 0.22 0.69

Source: Caltrans District 7 TASAS Table B (January 1, 2015 to December 31, 2017)
1Notes: the accident rate is the number of accidents per million vehicle-miles.
Bold indicates an actual accident rate that is higher than the state average accident rate for the segment. 
Bold/Italic/Underline indicates actual accident rate that is significantly higher than the state average accident rate 
for the segment.

Accident data was collected for 36 months period from January 1, 2015 through 
December 31, 2017 for Shoreline Drive ramps. Similar to mainline accident data, ramp 
accident rates were compared to the state average rates at the corresponding ramps 
locations. Table 3-5 presents accident data for each ramp location. The data indicates 
that both ramp locations have actual accident rates that are lower than state average 
rates. 
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Table 3-5: Freeway Ramp Accident Data for SR-710

Post 
Mile
(PM) Location

Number of Accidents
Actual Accident 

Rates 1
Average Accident 

Rates 1

Total
(T)

Fatal
(F)

Injury
(I) F+I Fatal F+I Total Fatal F+I Total

Northbound

6.228 Shoreline Drive NB On-
Ramp 5 0 1 1 0.000 0.03 0.16 0.002 0.11 0.32

Southbound

6.272 Shoreline Drive SB Off-
Ramp 1 0 1 1 0.000 0.03 0.03 0.003 0.15 0.45

Source: Caltrans District 7 TASAS Table B (January 1, 2015 to December 31, 2017)
1Notes: the accident rate is the number of accidents per million vehicle-miles.

Evaluation of freeway mainline accident data based on collision type which is
presented in Table 3-6, reveals that the most common type of collision reported for 
northbound SR-710 was sideswipe followed by hitting an object and rear end. On 
southbound SR-710, the most common collision type was sideswipe followed by hitting 
an object and rear end. 

Table 3-6: Freeway Mainline Types of Collisions for SR-710

PM
(post 
mile) Location

Type of 
Collision H

ea
d-

on
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O
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TO
TA

L

Northbound

PM 6.00 
to 6.40 SR-710

Total 0 22 6 0 8 2 0 0 38

Percent 0.0% 57.9% 15.8% 0.0% 21.0% 5.3% 0.0% 0.0% 100%

Southbound

PM 6.00 
to 6.40 SR-710

Total 0 9 3 1 6 0 0 0 19

Percent 0.0% 47.3% 15.8% 5.3% 31.6% 0.0% 0.0% 0.0% 100%

Source: Caltrans District 7 TASAS Selective Accident Retrieval (TSAR) (January 1, 2015 to December 31, 2017)
Bold/Italic/Underline indicates most occurring type of collision 
Bold indicates second most occurring type of collision

Evaluation of freeway ramp accident data based on collision type which is presented 
in Table 3-7, reveals that the most common type of collision reported for NB SR-710
on-ramp from Shoreline Drive was rear-end followed equally by hitting an object, head-
on, and auto-pedestrian. For SB SR-710 off-ramp to Shoreline Drive, hitting an object
was the type of collision of the only reported accident. 
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Table 3-7: Freeway Ramp Types of Collisions for SR-710

PM
(post 
mile)

Location Accident 
Type
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Northbound

6.228
Shoreline 
Drive On-

Ramp

Total 1 0 2 0 1 0 1 0 5

Percent 20.0% 0.0% 40.0% 0.0% 20.0% 0.0% 20.0% 0.0% 100%

Southbound

6.272
Shoreline 
Drive Off-

Ramp

Total 0 0 0 0 1 0 0 0 1

Percent 0.0% 0.0% 0.0% 0.0% 100% 0.0% 0.0% 0.0% 100%

Source: Caltrans District 7 TASAS Selective Accident Retrieval (TSAR) (January 1, 2015 to December 31, 2017)
Bold/Italic/Underline indicates most occurring type of collision 
Bold indicates second most occurring type of collision

3.3 Freeway Operations 
Table 3-8 displays freeway analysis results for mainline and ramps under existing 
conditions. Existing volumes were obtained from I-710 Corridor Project Traffic Study. 
As shown in Table 3-8, all Study Area freeway segments and ramp junctions currently 
operate at acceptable LOS D or better under existing conditions. HCM 2010 analysis 
worksheets are attached in Appendix D.

Table 3-8: Existing Freeway Facility Operations Analysis Results

Location Description Type

AM Peak Hour PM Peak Hour

Density1 LOS Density1 LOS
SR-710 Northbound

WB Anaheim Street On-Ramp to SB PCH Off-Ramp Weave 26.4 C 24 C

WB Anaheim St Off-Ramp to WB Anaheim St On-Ramp Basic 18.7 C 17.4 B

EB Anaheim St On-Ramp to WB Anaheim St Off-Ramp Weave 18.2 B 18 B

Shoreline Dr On-Ramp to EB Anaheim St On-Ramp Basic 18.3 C 16.6 B

EB Anaheim St Off-Ramp to Shoreline Dr On-Ramp Basic 6.6 A 10.8 A

9th & Pier B & Pico St On-Ramp to EB Anaheim St Off-Ramp Weave 16.5 B 11.7 B

Shoemaker Bridge/Shoreline Drive Northbound

7th St On-Ramp / 10th St Off-Ramp Weave 32.5 D 21.7 C

SR-710 Southbound

North of WB Anaheim St Off Ramp Basic 32.2 D 30.6 D

WB Anaheim St Off-Ramp Off 30.9 D 29.6 D

WB Anaheim St Off-Ramp to WB Anaheim St On-Ramp Basic 29 D 27.9 D
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Table 3-8: Existing Freeway Facility Operations Analysis Results

Location Description Type

AM Peak Hour PM Peak Hour

Density1 LOS Density1 LOS
WB Anaheim St On-Ramp to EB Anaheim St Off-Ramp Weave 21.4 C 20.5 C

EB Anaheim St Off-Ramp to Shoreline Dr Off-Ramp Basic 16 B 15.1 B

Shoreline Dr Major Off-Ramp Off 13.4 B 12.6 B

Shoreline Dr Major Off-Ramp to EB Anaheim St On-Ramp Basic 9.2 A 7.1 A

EB Anaheim St On-Ramp On 12.7 B 10.6 B

South of EB Anaheim St On-Ramp Basic 11 B 8.9 A

Shoemaker Bridge/Shoreline Drive Southbound

9th St On-Ramp / 6th St Off-Ramp Weave 24.3 C 27.2 C
1 Density = passenger car/mile/lane

3.4 Roadway Segment Analysis
Table 3-9 displays analysis results for roadway segment analysis under existing 
conditions. As shown in Table 3-9, all Study Area roadway segments operate at LOS 
E or better.
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Table 3-9: Existing Roadway Segment Analysis Results 

ID Segment Description
No. of 
Lanes

LOS E 
Hourly 

Capacity

Existing (2017) 
Hourly

Volumes
Volume to Capacity 

Ratios LOS E or Better?

AM Peak PM Peak AM Peak
PM

Peak AM Peak PM Peak

1
EB Anaheim Street West of Oregon Avenue 3 2530 788 1,766 0.31 0.70 Yes Yes

WB Anaheim Street West of Oregon Avenue 3 2530 1,256 910 0.50 0.36 Yes Yes

2 WB 7th Street East of W. Shoreline 
Drive 2 2020 1,207 648 0.60 0.32 Yes Yes

3 WB 7th Street West of Daisy Avenue 2 2020 1,263 771 0.63 0.38 Yes Yes

4 WB 7th Street West of Magnolia Avenue 3 3040 1,453 691 0.48 0.23 Yes Yes

5 EB 6th Street West of Magnolia Avenue 3 3040 812 1,449 0.27 0.48 Yes Yes

6 EB 6th Street West of Daisy Avenue 2 2020 971 1,551 0.48 0.77 Yes Yes

7 EB 6th Street East of Shoreline Drive 2 2020 697 1,454 0.35 0.72 Yes Yes

8 SB Shoreline Drive North of Broadway 
Avenue 2 3950 2,153 1,547 0.55 0.39 Yes Yes

9 NB Shoreline Drive North of 3rd Street 2 3950 1,999 1,820 0.51 0.46 Yes Yes

10
NB Golden Avenue South of 6th Street 1 620 37 41 0.06 0.07 Yes Yes

SB Golden Avenue South of 6th Street 1 620 16 19 0.03 0.03 Yes Yes

11
NB Maine Avenue South of 6th Street 1 620 41 41 0.07 0.07 Yes Yes

SB Maine Avenue South of 6th Street 1 620 15 19 0.02 0.03 Yes Yes

12
NB Daisy Avenue South of 6th Street 1 620 65 123 0.10 0.20 Yes Yes

SB Daisy Avenue South of 6th Street 1 620 98 129 0.16 0.21 Yes Yes

13
NB Magnolia Avenue South of 6th Street 1 840 205 538 0.24 0.64 Yes Yes

SB Magnolia Avenue South of 6th Street 1 840 491 311 0.58 0.37 Yes Yes

14 WB 3rd Street East of Maine Avenue 2 2020 895 541 0.44 0.27 Yes Yes

15 WB 3rd Street West of Maine Avenue 2 2020 869 529 0.43 0.26 Yes Yes



Final Traffic Operations Analysis Report
Shoemaker Bridge Replacement Project

August 2, 2019 | 40

Table 3-9: Existing Roadway Segment Analysis Results 

ID Segment Description
No. of 
Lanes

LOS E 
Hourly 

Capacity

Existing (2017) 
Hourly

Volumes
Volume to Capacity 

Ratios LOS E or Better?

AM Peak PM Peak AM Peak
PM

Peak AM Peak PM Peak

16 WB 3rd Street West of Golden Avenue 2 2020 1,160 546 0.57 0.27 Yes Yes

17 EB Broadway Avenue East of Shoreline Drive 2 2020 1,158 857 0.57 0.42 Yes Yes

18 EB Broadway Avenue West of Maine Avenue 2 2020 1,199 884 0.59 0.44 Yes Yes

19
NB Magnolia Avenue North of Ocean Blvd 2 1680 323 421 0.19 0.25 Yes Yes

SB Magnolia Avenue North of Ocean Blvd 2 1680 471 642 0.28 0.38 Yes Yes

20
EB Ocean Blvd East of Magnolia Avenue 3 2530 766 1,785 0.30 0.71 Yes Yes

WB Ocean Blvd East of Magnolia Avenue 3 2530 1,792 1,274 0.71 0.50 Yes Yes

21
EB Ocean Blvd West of Magnolia Avenue 3 2530 774 1,834 0.31 0.72 Yes Yes

WB Ocean Blvd West of Magnolia Avenue 4 3390 1,839 1,420 0.54 0.42 Yes Yes

22 NB W Shoreline Drive South of 3rd Street 2 3950 574 1,083 0.15 0.27 Yes Yes

23 NB W Shoreline Drive Off Ramp to Ocean Blvd 1 840 74 78 0.09 0.09 Yes Yes

24
EB Ocean Blvd West of Golden Shore 3 2530 967 1,861 0.38 0.74 Yes Yes

WB Ocean Blvd West of Golden Shore 3 2530 1,365 1,175 0.54 0.46 Yes Yes

25 NB W Shoreline Drive South of Ocean Blvd 3 2530 440 494 0.17 0.20 Yes Yes

26 SB W Shoreline Drive North of Ocean Blvd 2 3950 990 697 0.25 0.18 Yes Yes

27
NB W Shoreline Drive On Shoemaker Bridge 3 5920 3,183 2,403 0.54 0.41 Yes Yes

SB W Shoreline Drive On Shoemaker Bridge 3 5920 2,850 2,910 0.48 0.49 Yes Yes

28

NB Golden Shore 
Street

B/w Ocean Blvd and 
Shoreline 2 1310 220 707 0.17 0.54 Yes Yes

SB Golden Shore 
Street

B/w Ocean Blvd and 
Shoreline 2 1310 242 115 0.18 0.09 Yes Yes
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Table 3-9: Existing Roadway Segment Analysis Results 

ID Segment Description
No. of 
Lanes

LOS E 
Hourly 

Capacity

Existing (2017) 
Hourly

Volumes
Volume to Capacity 

Ratios LOS E or Better?

AM Peak PM Peak AM Peak
PM

Peak AM Peak PM Peak

29

NB Golden Shore 
Street

South of W Shoreline 
Drive 2 1310 66 314 0.05 0.24 Yes Yes

SB Golden Shore 
Street

South of W Shoreline 
Drive 2 1310 327 396 0.25 0.30 Yes Yes
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3.5 Intersection LOS Analysis
Existing LOS analyses were conducted using the methodologies described in Chapter 
17. The intersections LOS results are discussed below. The LOS worksheets for the 
Existing Conditions analysis are contained in Appendix E.

Table 3-10 displays intersection LOS and average vehicle delay results for Study Area
intersections under Existing Conditions.

As shown in Table 3-10, all Study Area intersections currently operate at LOS D or 
better under existing conditions with the exception of the intersection of Pier B 
Street/Pico Avenue at 9th Street/SR-710 Ramps which operates at LOS F during the
AM peak hour. This is a result of the existing transportation deficiencies in the Study
Area.

Table 3-10: Existing Peak Hour Level of Service Results

ID North-South Street East-West Street Control

AM Peak Hour PM Peak Hour

DELAY LOS DELAY LOS

1 Harbor Avenue Anaheim Street Signalized 8.6 A 11.7 B

2 Santa Fe Avenue Anaheim Street Signalized 24.6 C 27.9 C

3 Santa Fe Avenue 9th Street Signalized 11.7 B 41.5 D

4 Pier B Street / Pico Avenue
SR-710 Ramps/9th

Street
Signalized

>100 F 17.2 B

5 Pico Avenue
Ocean Boulevard 
Ramps

Signalized
17.9 B 20.9 C

6 Golden Shore Street Ocean Boulevard Signalized 23.5 C 25.6 C

7 Magnolia Avenue/Queens 
Way Ocean Boulevard

Signalized
17.6 B 14.2 B

8 Magnolia Avenue Broadway Signalized 20.0 B 20.1 C

9 Maine Avenue Broadway Signalized 3.0 A 6.0 A

10 Golden Avenue 3rd Street Signalized 15.7 B 11.1 B

11 Maine Avenue 3rd Street Signalized 13.2 B 13.0 B

12 Magnolia Avenue 3rd Street Signalized 16.8 B 17.2 B

13 Magnolia Avenue 6th Street Signalized 16.7 B 28.5 C

14 Daisy Avenue 6th Street Signalized 6.4 A 5.7 A

15 Daisy Avenue 7th Street Signalized 15.5 B 13.1 B

16 Magnolia Avenue 7th Street Signalized 17.7 B 18.6 B

17 Magnolia Avenue 10th Street Signalized 13.2 B 13.7 B

18 Pacific Avenue Anaheim Street Signalized 16.5 B 12.5 B

19 Magnolia Avenue Anaheim Street Signalized 19.1 B 14.3 B

20 Oregon Avenue Anaheim Street Signalized 4.1 A 13.5 B
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Table 3-10: Existing Peak Hour Level of Service Results

ID North-South Street East-West Street Control

AM Peak Hour PM Peak Hour

DELAY LOS DELAY LOS

21 Cedar Avenue Anaheim Street Signalized 11.9 B 6.4 A

22 Pacific Avenue 7th Street Signalized 27.7 C 15.3 B

23 Pacific Avenue 6th Street Signalized 16.7 B 22.5 C

24 Pacific Avenue 3rd Street Signalized 22.7 C 12.4 B

25 Pacific Avenue Broadway Avenue Signalized 19.3 B 20.6 C

26 Pacific Avenue Ocean Boulevard Signalized 21.1 C 11.4 B

27 Atlantic Avenue Anaheim Street Signalized 24.9 C 24.1 C

28 Atlantic Avenue 7th Street Signalized 20.4 C 16.2 B

29 Atlantic Avenue 6th Street Signalized 16.4 B 23.2 C

30 Atlantic Avenue 3rd Street Signalized 12.0 B 20.3 C

Bold indicates LOS E or F

3.6 Intersection Queuing Analysis
Table 3-11 displays intersection queuing results for key study intersections that will be 
affected by the proposed project. The queuing worksheets for Existing Conditions
analysis are contained in Appendix F. As shown in Table 3-11, adequate storage is 
provided for all study area intersections under existing conditions with the exception 
of the following:

Maine Street and Broadway – northbound right-turn lane 

Magnolia Avenue and 6th Street – northbound through lane

Table 3-11: Existing Peak Hour Queuing Results

No. Intersection Movement
Minimum Storage 

Required (ft.)
Provided 
Storage

Storage 
Adequate?

4 Pico Ave/Pier B St and 
SR-710 Ramps/9th St

EBT 111 600 Yes

EBR 25 300 Yes

WBT 25 500 Yes

NBL 42 300 Yes

NBT 37 700 Yes

NBR 25 700 Yes

SBL 50 150 Yes

SBT 26 200 Yes
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Table 3-11: Existing Peak Hour Queuing Results

No. Intersection Movement
Minimum Storage 

Required (ft.)
Provided 
Storage

Storage 
Adequate?

SBR 25 200 Yes

8 Magnolia Avenue and 
Broadway

EBL 28 130 Yes

EBT 160 315 Yes

EBR 28 315 Yes

NBT 146 600 Yes

SBL 92 170 Yes

SBT 104 350 Yes

9 Maine Street and 
Broadway

EBL 25 130 Yes

EBT 88 225 Yes

NBT 45 100 Yes

NBR 40 25 NO

SBT 90 360 Yes

13 Magnolia Avenue and 
6th Street

EBT 259 330 Yes

NBT 358 350 NO

SBL 62 80 Yes

SBT 145 350 Yes

14 Daisy Street and 6th

Street

EBT 117 225 Yes

NBT 54 350 Yes

SBT 80 345 Yes

15 Daisy Street and 7th

Street

WBT 25 320 Yes

NBT 86 345 Yes

SBT 38 340 Yes

SBR 38 50 Yes

16 Magnolia Avenue and 
7th Street

WBT 173 400 Yes

NBL 42 90 Yes

NBT 229 340 Yes

SBT 130 340 Yes

SBR 25 50 Yes

Bold indicates inadequate storage 
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4 2025 Project Opening Year Traffic 
Conditions
Future forecast was based off the SCAG Regional Model that was modified for the 
overall I-710 Corridor Project EIR/EIS. Hence land use and traffic circulation network 
for the No Build Conditions assumed model assumptions and growth applied for the I-
710 Corridor Project EIR/EIS. No new land use or traffic circulation network changes 
were assumed.

4.1 Future Forecasting Methodology 
A key component of the future forecast within the Shoemaker Bridge Study Area is the 
incorporation of a post-processor which refined future year forecast volumes for both 
arterial segments and study intersections. The post-processor developed for this study 
used existing count data, which were updated to 2017 counts for roadway segments 
and intersections as the basis of future forecast volumes. The post-processor 
methodology applied growth between the existing year and future year model output 
to the existing count volume to develop the future year forecast volumes. Intersection 
peak hour turning movement volumes were estimated based on the difference 
between existing and future year intersection peak hour approach and departing 
(model) volumes and comparing those to existing turning movement count volumes. 

The arterial post-processor procedure implemented a ratio or incremental growth 
methodology, depending on whether the base year model volume was greater than or 
less than existing counts. The ratio or incremental difference between the existing and 
future model forecast volumes was applied to the count volume for a specific segment 
to generate a refined post-processed daily traffic forecast volume. Similarly, a ratio or 
incremental growth volume was applied to existing intersection approach volumes and 
the resulting refined approach volume was distributed to the various turning 
movements in the same proportion as the existing turning movement volumes and 
growth of the corresponding intersection approach volumes.

The growth ratio or increment for the future forecasts was derived from the SCAG 
Regional Model base year 2012 and future year 2035 output. 

4.2 Opening Year (2025) No Build 
No Build generally assumes no improvements or modifications to the existing 
Shoemaker Bridge or local streets within the Project Study Area. An exception to this 
are the improvements that are being proposed as part of traffic calming measures for 
3rd Street and Broadway. The proposed improvements are on the 3rd street and 
Broadway between Magnolia Avenue and Alamitos Avenue. The improvements
relevant to this study are the addition of exclusive right-turn lanes at three of the study 
intersections:

Magnolia Avenue and 3rd Street: addition of west bound right-turn lane



Final Traffic Operations Analysis Report
Shoemaker Bridge Replacement Project

August 2, 2019 | 48

Pacific Avenue and Broadway: addition of east bound right-turn lane

Atlantic Avenue and 3rd Street: addition of WB right-turn lane

4.2.1 2025 No Build Arterial Forecast 
Table 4-1 presents daily forecast for Study Area arterial segments under Opening Year
No Build Conditions.

Table 4-1: Alternative 1 (No-Build) – Arterial Daily Volume Forecast

ID Segment Description 2015 Count 2025 Forecast

1 Anaheim Street w/o Oregon Avenue 33,124 34,800

2 W 7th Street e/o Shoreline Drive 12,641 13,000

3 W 7th Street w/o Daisy Avenue 13,454 13,800

4 7th Street w/o Magnolia Avenue 13,560 13,900

5 6th Street w/o Magnolia Avenue 13,488 13,800

6 W 6th Street w/o Daisy Avenue 16,316 16,500

7 W 6th Street e/o Shoreline Drive 14,329 14,500

8 SB Shoreline Drive n/o Broadway Avenue 23,921 25,700

9 NB Shoreline Drive n/o 3rd Street 24,788 26,500

10 Golden Avenue s/o 6th Street 589 600

11 Maine Avenue s/o 6th Street 907 1,000

12 Daisy Avenue s/o 6th Street 2,717 2,800

13 Magnolia Avenue s/o 6th Street 9,419 9,600

14 3rd Street e/o Maine Avenue 9,749 10,000

15 3rd Street w/o Maine Avenue 9,568 9,800

16 W 3rd Street w/o Golden Avenue 10,384 10,600

17 Broadway Avenue e/o Shoreline Drive 13,220 13,600

18 Broadway Avenue w/o Maine Avenue 14,764 15,100

19 Magnolia Avenue n/o Ocean Boulevard 10,682 10,800

20 Ocean Boulevard e/o Magnolia Avenue 35,065 36,700

21 Ocean Boulevard w/o Magnolia Avenue 35,548 37,400

22 NB Shoreline Drive s/o 3rd Street 10,450 10,700

23 NB off-ramp between Shoreline Drive and Ocean Boulevard 819 900

24 Ocean Boulevard w/o Golden Shore 27,762 29,000

25 NB Shoreline Drive s/o Ocean Boulevard 6,293 7,200

26 SB Shoreline Drive n/o Ocean Boulevard 10,667 12,000

27 Shoreline Drive on Shoemaker Bridge 75,651 77,300
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Table 4-1: Alternative 1 (No-Build) – Arterial Daily Volume Forecast

ID Segment Description 2015 Count 2025 Forecast

28 Golden Shore b/w Ocean Boulevard and 
Shoreline Drive 6,287 6,400

29 Golden Shore s/o Shoreline Drive 5,325 5,500

4.2.2 2025 No Build Intersection Forecast
Table 4-2 and Table 4-3 present intersection peak hour forecast for Study Area under 
Opening Year No Build Conditions for the AM and PM peak hours respectively. Post-
processed intersection peak hour forecast was subsequently balanced to preserve 
conservation of flow between adjacent intersections. The balancing was achieved 
through clustering closely spaced intersections as has been discussed previously 
under Section 3.1. Figure 4-1 presents intersection turning movements under Opening 
Year No Build Conditions.
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Table 4-2: 2025 No Build AM Peak Hour Intersection Forecast

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

1 Harbor Avenue at Anaheim Street 3 12 24 107 17 8 4 869 9 18 1209 174 2454

2 Santa Fe Avenue at Anaheim Street 21 252 27 261 143 120 39 562 9 9 889 313 2645

3 Santa Fe Avenue at 9th Street 0 0 0 159 0 6 7 191 0 3 297 277 940

4 9th Street / SR-710 Ramps at Pier B 
Street / Pico Avenue 22 64 45 28 47 56 263 17 344 119 2 152 1159

5 Pico Avenue at Pier E Street 10 249 23 61 141 107 79 7 14 111 13 132 947

6 Golden Shore Street at Ocean 
Boulevard 54 56 130 2 0 74 54 758 177 93 1133 500 3031

7 Magnolia Avenue/Queens Way at 
Ocean Boulevard 24 29 30 145 220 250 108 646 66 100 1640 130 3388

8 Magnolia Avenue at Broadway Avenue 0 184 67 158 412 0 96 736 268 0 0 0 1921

9 Maine Avenue at Broadway Avenue 0 23 23 36 54 0 49 1124 86 0 0 0 1395

10 Golden Avenue at 3rd Street 9 46 0 0 32 67 0 0 0 52 842 16 1064

11 Maine Avenue at 3rd Street 39 32 0 0 26 24 0 0 0 67 842 26 1056

12 Magnolia Avenue at 33rd Street 69 181 0 0 447 73 0 0 0 194 788 39 1791

13 Magnolia Avenue at 6th Street 0 165 35 72 459 0 68 694 71 0 0 0 1564

14 Daisy Avenue at 6th Street 0 41 29 33 24 0 89 744 38 0 0 0 998

15 Daisy Avenue at 7th Street 66 54 0 0 24 56 0 0 0 28 1418 26 1672

16 Magnolia Avenue at 7th Street 80 131 0 0 340 66 0 0 0 230 1298 69 2214

17 Magnolia Avenue at 10th Street 5 231 34 51 320 9 15 45 11 60 49 103 933

18 Pacific Avenue at Anaheim Street 72 312 46 76 350 50 49 774 55 94 1058 84 3020

19 Magnolia Avenue at Anaheim Street 149 214 53 52 240 47 57 686 73 43 1038 49 2701

20 Oregon Avenue at Anaheim Street 30 0 0 12 1 61 47 798 39 10 1254 33 2285

21 Cedar Avenue at Anaheim Street 32 95 33 44 53 33 38 723 17 37 981 47 2133

22 Pacific Avenue at 7th Street 38 162 0 0 396 44 0 0 0 100 1278 88 2106
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Table 4-2: 2025 No Build AM Peak Hour Intersection Forecast

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

23 Pacific Avenue at 6th Street 0 162 58 91 389 0 43 811 33 0 0 0 1587

24 Pacific Avenue at 3rd Street 41 100 0 0 262 98 0 0 0 41 682 40 1264

25 Pacific Avenue at Broadway Avenue 0 127 53 65 254 0 33 472 96 0 0 0 1100

26 Pacific Avenue at Ocean Boulevard 4 3 3 57 1 171 113 610 3 6 1714 151 2836

27 Atlantic Avenue at Anaheim Street 69 368 57 107 494 78 109 696 87 174 1086 98 3423

28 Atlantic Avenue at 7th Street 116 272 142 71 292 107 0 0 0 58 1134 128 2320

29 Atlantic Avenue at 6th Street 0 334 33 43 298 0 176 417 72 20 0 33 1426

30 Atlantic Avenue at 3rd Street 26 124 0 0 212 42 0 0 0 28 835 63 1330
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Table 4-3: 2025 No Build PM Peak Hour Intersection Forecast

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

1 Harbor Avenue at Anaheim Street 18 57 45 122 16 14 25 1423 7 12 908 158 2805

2 Santa Fe Avenue at Anaheim Street 27 316 58 270 212 129 123 1102 19 12 686 220 3174

3 Santa Fe Avenue at 9th Street 0 0 0 214 0 11 9 476 0 10 271 401 1392

4 9th Street / SR-710 Ramps at Pier B 
Street / Pico Avenue 132 96 192 99 57 161 94 9 75 87 11 20 1033

5 Pico Avenue at Pier E Street 1 340 16 61 139 28 230 84 13 144 1 119 1176

6 Golden Shore at Ocean Boulevard 207 425 146 6 0 63 178 1638 131 39 920 437 4190

7 Magnolia Avenue/Queens Way at 
Ocean Boulevard 102 145 53 213 112 285 216 1645 71 97 1083 129 4151

8 Magnolia Avenue at Broadway Avenue 0 419 125 53 335 0 81 868 215 0 0 0 2096

9 Maine Avenue at Broadway Avenue 0 43 97 26 14 0 47 998 26 0 0 0 1251

10 Golden Avenue at 3rd Street 8 12 0 0 0 40 0 0 0 10 522 18 610

11 Maine Avenue at 3rd Street 33 53 0 0 6 16 0 0 0 32 510 30 680

12 Magnolia Avenue at 3rd Street 75 478 0 0 276 27 0 0 0 84 458 62 1460

13 Magnolia Avenue at 6th Street 0 365 175 85 296 0 69 1360 54 0 0 0 2404

14 Daisy Avenue at 6th Street 0 32 33 37 36 0 68 1448 94 0 0 0 1748

15 Daisy Avenue at 7th Street 32 68 0 0 36 24 0 0 0 38 564 40 802

16 Magnolia Avenue at 7th Street 57 363 0 0 264 28 0 0 0 126 536 117 1491

17 Magnolia Avenue at 10th Street 7 383 47 89 242 26 13 94 12 49 77 100 1139

18 Pacific Avenue at Anaheim Street 81 529 91 85 359 36 107 1284 47 36 668 57 3380

19 Magnolia Avenue at Anaheim Street 95 315 49 84 256 38 125 1451 110 64 753 60 3400

20 Oregon Avenue at Anaheim Street 43 7 30 47 3 70 213 1743 49 8 828 20 3061

21 Cedar Avenue at Anaheim Street 27 54 20 54 59 31 53 1441 34 27 782 53 2635

22 Pacific Avenue at 7th Street 53 446 0 0 286 34 0 0 0 74 703 104 1700
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Table 4-3: 2025 No Build PM Peak Hour Intersection Forecast

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

23 Pacific Avenue at 6th Street 0 447 152 104 265 0 56 1722 45 0 0 0 2791

24 Pacific Avenue at 3rd Street 99 414 0 0 182 65 0 0 0 28 420 86 1294

25 Pacific Avenue at Broadway 0 436 164 49 184 0 94 891 65 0 0 0 1883

26 Pacific Avenue at Ocean Boulevard 2 3 6 98 2 156 204 1642 4 17 982 130 3246

27 Atlantic Avenue at Anaheim Street 63 517 101 99 515 94 141 1336 86 120 762 99 3933

28 Atlantic Avenue at 7th Street 61 454 561 109 376 83 0 0 0 64 656 76 2440

29 Atlantic Avenue at 6th Street 0 452 16 31 407 0 612 913 109 3 0 17 2560

30 Atlantic Avenue at 3rd Street 37 278 0 0 302 55 0 0 0 38 324 52 1086
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Figure 4-1: 2025 No Build Peak Hour Turning Movements
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4.2.3 Freeway Operations 
Table 4-4 displays freeway analysis results for mainline and ramps under 2025 No 
Build Conditions. Traffic volumes were interpolated from existing and future forecast 
volumes provided in I-710 Corridor Project TOAR. HCM 2010 analysis worksheets are 
attached in Appendix G. In 2025, traffic congestion increases on SR-710. However, all 
basic freeway segments, weaving segments, and ramp junction areas operate with 
LOS D or better except for north of westbound Anaheim Street off ramp.

Table 4-4: 2025 No Build Freeway Facility Operations Analysis Results

Location Description Type

AM Peak Hour PM Peak Hour

Density1 LOS Density1 LOS
SR-710 Northbound

WB Anaheim Street On-Ramp to SB PCH Off-Ramp Weave 30.9 D 26.2 C

WB Anaheim St Off-Ramp to WB Anaheim St On-Ramp Basic 21.6 C 18.9 C

EB Anaheim St On-Ramp to WB Anaheim St Off-Ramp Weave 21.5 C 20 C

Shoreline Dr On-Ramp to EB Anaheim St On-Ramp Basic 21.1 C 17.9 B

EB Anaheim St Off-Ramp to Shoreline Dr On-Ramp Basic 12.1 B 12 B

9th & Pier B & Pico St On-Ramp to EB Anaheim St Off-Ramp Weave 10.6 B 12.8 B

Shoemaker Bridge/Shoreline Drive Northbound

7th St On-Ramp / 10th St Off-Ramp Weave 33.9 D 22.2 C

SR-710 Southbound

North of WB Anaheim St Off Ramp Basic 35.3 E 30.9 D

WB Anaheim St Off-Ramp Off 33 D 29.9 D

WB Anaheim St Off-Ramp to WB Anaheim St On-Ramp Basic 31.4 D 28 D

WB Anaheim St On-Ramp to EB Anaheim St Off-Ramp Weave 23.4 C 20.7 C

EB Anaheim St Off-Ramp to Shoreline Dr Off-Ramp Basic 17.4 B 15.2 B

Shoreline Dr Major Off-Ramp Off 17.8 B 15.5 B

Shoreline Dr Major Off-Ramp to EB Anaheim St On-Ramp Basic 11.7 B 8.4 A

EB Anaheim St On-Ramp On 15.5 B 12.6 B

South of EB Anaheim St On-Ramp Basic 13.7 B 10 A

Shoemaker Bridge/Shoreline Drive Southbound

9th St On-Ramp / 6th St Off-Ramp Weave 25.8 C 29.6 D
1 Density = passenger car/mile/lane

4.2.4 Roadway Segments
Table 4-5 summarizes the result of the 2025 Opening Year No Build roadway segment 
analysis conducted for the surrounding roadway circulation system within the 
immediate vicinity of the Shoemaker Bridge. All the roadway segments analyzed 
operate at satisfactory LOS E or better. 
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Table 4-5: 2025 No Build Roadway Segment Analysis Results

ID Segment Description
No. of 
Lanes

LOS E 
Hourly 

Capacity

2025 No Build Hourly 
Volumes

Volume to Capacity 
Ratios LOS E or Better?

AM Peak PM Peak AM Peak
PM

Peak
AM 

Peak
PM

Peak

1
EB Anaheim Street West of Oregon 

Avenue 3 2530 828 1855 0.33 0.73 Yes Yes

WB Anaheim Street West of Oregon 
Avenue 3 2530 1319 956 0.52 0.38 Yes Yes

2 WB 7th Street East of Shoreline Drive 2 2020 1237 664 0.61 0.33 Yes Yes

3 WB 7th Street West of Daisy Avenue 2 2020 1295 791 0.64 0.39 Yes Yes

4 WB 7th Street West of Magnolia 
Avenue 3 3040 1490 709 0.49 0.23 Yes Yes

5 EB 6th Street West of Magnolia 
Avenue 3 3040 833 1485 0.27 0.49 Yes Yes

6 EB 6th Street West of Daisy Avenue 2 2020 981 1567 0.49 0.78 Yes Yes

7 EB 6th Street East of Shoreline Drive 2 2020 708 1476 0.35 0.73 Yes Yes

8 SB Shoreline Drive North of Broadway 
Avenue 2 3950 2304 1656 0.58 0.42 Yes Yes

9 NB Shoreline Drive North of 3rd Street 2 3950 2139 1948 0.54 0.49 Yes Yes

10
NB Golden Avenue South of 6th Street 1 620 38 42 0.06 0.07 Yes Yes

SB Golden Avenue South of 6th Street 1 620 17 20 0.03 0.03 Yes Yes

11
NB Maine Avenue South of 6th Street 1 620 47 47 0.08 0.08 Yes Yes

SB Maine Avenue South of 6th Street 1 620 17 22 0.03 0.04 Yes Yes

12
NB Daisy Avenue South of 6th Street 1 620 67 126 0.11 0.20 Yes Yes

SB Daisy Avenue South of 6th Street 1 620 101 132 0.16 0.21 Yes Yes

13
NB Magnolia Avenue South of 6th Street 1 840 209 549 0.25 0.65 Yes Yes

SB Magnolia Avenue South of 6th Street 1 840 501 317 0.60 0.38 Yes Yes

14 WB 3rd Street East of Maine Avenue 2 2020 922 557 0.46 0.28 Yes Yes
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Table 4-5: 2025 No Build Roadway Segment Analysis Results

ID Segment Description
No. of 
Lanes

LOS E 
Hourly 

Capacity

2025 No Build Hourly 
Volumes

Volume to Capacity 
Ratios LOS E or Better?

AM Peak PM Peak AM Peak
PM

Peak
AM 

Peak
PM

Peak

15 WB 3rd Street West of Maine Avenue 2 2020 891 542 0.44 0.27 Yes Yes

16 WB 3rd Street West of Golden Avenue 2 2020 1189 560 0.59 0.28 Yes Yes

17 EB Broadway Avenue East of Shoreline Drive 2 2020 1187 879 0.59 0.44 Yes Yes

18 EB Broadway Avenue West of Maine Avenue 2 2020 1229 906 0.61 0.45 Yes Yes

19
NB Magnolia Avenue North of Ocean Blvd 2 1680 328 428 0.20 0.25 Yes Yes

SB Magnolia Avenue North of Ocean Blvd 2 1680 478 652 0.28 0.39 Yes Yes

20
EB Ocean Blvd East of Magnolia 

Avenue 3 2530 801 1866 0.32 0.74 Yes Yes

WB Ocean Blvd East of Magnolia 
Avenue 3 2530 1873 1332 0.74 0.53 Yes Yes

21
EB Ocean Blvd West of Magnolia 

Avenue 3 2530 817 1935 0.32 0.76 Yes Yes

WB Ocean Blvd West of Magnolia 
Avenue 4 3390 1940 1498 0.57 0.44 Yes Yes

22 NB Shoreline Drive South of 3rd Street 2 3950 591 1116 0.15 0.28 Yes Yes

23 NB Shoreline Drive Off Ramp to Ocean 
Blvd 1 840 76 80 0.09 0.10 Yes Yes

24
EB Ocean Blvd West of Golden Shore 3 2530 1011 1945 0.40 0.77 Yes Yes

WB Ocean Blvd West of Golden Shore 3 2530 1427 1228 0.56 0.49 Yes Yes

25 NB Shoreline Drive South of Ocean Blvd 3 2530 506 568 0.20 0.22 Yes Yes

26 SB Shoreline Drive North of Ocean Blvd 2 3950 1119 788 0.28 0.20 Yes Yes

27
NB Shoreline Drive On Shoemaker Bridge 3 5920 3247 2451 0.55 0.41 Yes Yes

SB Shoreline Drive On Shoemaker Bridge 3 5920 2907 2968 0.49 0.50 Yes Yes
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Table 4-5: 2025 No Build Roadway Segment Analysis Results

ID Segment Description
No. of 
Lanes

LOS E 
Hourly 

Capacity

2025 No Build Hourly 
Volumes

Volume to Capacity 
Ratios LOS E or Better?

AM Peak PM Peak AM Peak
PM

Peak
AM 

Peak
PM

Peak

28 NB Golden Shore 
Street

b/w Ocean and 
Shoreline 2 1310 226 725 0.17 0.55 Yes Yes

28 SB Golden Shore 
Street

b/w Ocean and 
Shoreline 2 1310 248 118 0.19 0.09 Yes Yes

29

NB Golden Shore 
Street

South of Shoreline 
Drive 2 1310 68 322 0.05 0.25 Yes Yes

SB Golden Shore 
Street

South of Shoreline 
Drive 2 1310 335 406 0.26 0.31 Yes Yes
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4.2.5 Intersection LOS Analysis
Table 4-6 displays intersection LOS and average vehicle delay results for Study Area 
intersections under 2025 No Build Condition. All study intersections operate at LOS D 
or better; except for the intersection of Pier B Street/Pico Avenue at SR-710 Ramps/9th

Street, which continues to operate at LOS F during the AM Peak Hour. The LOS 
worksheets for the 2025 No Build condition analysis are contained in Appendix H.

Table 4-6: 2025 No Build Peak Hour Level of Service Results

ID North-South Street East-West Street Control

AM Peak Hour PM Peak Hour

DELAY LOS DELAY LOS

1 Harbor Avenue Anaheim Street Signalized 9.1 A 12.4 B

2 Santa Fe Avenue Anaheim Street Signalized 27.6 C 31.7 C

3 Santa Fe Avenue 9th Street Signalized 12.0 B 43.5 D

4 Pier B Street / Pico Avenue SR-710 Ramps/9th

Street Signalized >100 F 24.1 C

5 Pico Avenue
Ocean Boulevard 
Ramps

Signalized 20.6 C 26.4 C

6 Golden Shore Street Ocean Boulevard Signalized 24.0 C 25.8 C

7 Magnolia Avenue/Queens 
Way Ocean Boulevard

Signalized 18.1 B 14.6 B

8 Magnolia Avenue Broadway Signalized 20.0 B 20.2 C

9 Maine Avenue Broadway Signalized 3.0 A 6.1 A

10 Golden Avenue 3rd Street Signalized 16.1 B 12.3 B

11 Maine Avenue 3rd Street Signalized 13.2 B 13.0 B

12 Magnolia Avenue 3rd Street Signalized 17.0 B 17.0 B

13 Magnolia Avenue 6th Street Signalized 17.2 B 29.0 C

14 Daisy Avenue 6th Street Signalized 6.5 A 5.8 A

15 Daisy Avenue 7th Street Signalized 16.0 B 13.8 B

16 Magnolia Avenue 7th Street Signalized 17.9 B 19.1 B

17 Magnolia Avenue 10th Street Signalized 13.3 B 14.0 B

18 Pacific Avenue Anaheim Street Signalized 16.7 B 13.1 B

19 Magnolia Avenue Anaheim Street Signalized 19.8 B 15.1 B

20 Oregon Avenue Anaheim Street Signalized 4.2 A 14.6 B

21 Cedar Avenue Anaheim Street Signalized 12.4 B 6.7 A

22 Pacific Avenue 7th Street Signalized 28.2 C 15.3 B

23 Pacific Avenue 6th Street Signalized 16.9 B 23.4 C

24 Pacific Avenue 3rd Street Signalized 22.9 C 12.4 B

25 Pacific Avenue Broadway Avenue Signalized 18.4 B 18.4 B
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Table 4-6: 2025 No Build Peak Hour Level of Service Results

ID North-South Street East-West Street Control

AM Peak Hour PM Peak Hour

DELAY LOS DELAY LOS

26 Pacific Avenue Ocean Boulevard Signalized 26.4 C 11.4 B

27 Atlantic Avenue Anaheim Street Signalized 25.2 C 28.3 C

28 Atlantic Avenue 7th Street Signalized 21.2 C 16.4 B

29 Atlantic Avenue 6th Street Signalized 18.5 B 23.6 C

30 Atlantic Avenue 3rd Street Signalized 11.9 B 20.2 C

Bold indicates LOS E or F

4.2.6 Intersection Queuing Analysis
Table 4-7 displays intersection queuing results for key study intersections that will be 
affected by the proposed project. The queuing worksheets for Opening Year No Build 
condition analysis are contained in Appendix I. As shown in Table 4-7, adequate 
storage is provided for all study area intersections under 2025 No Build conditions with 
the exception of the following:

Maine Street and Broadway – northbound right-turn lane 

Table 4-7: 2025 No Build Peak Hour Queuing Results

No. Intersection Movement
Minimum Storage 

Required (ft.)
Provided 
Storage

Storage 
Adequate?

4 Pico Ave/Pier B St and 
SR-710 Ramps/9th St

EBT 126 600 Yes

EBR 25 300 Yes

WBT 45 500 Yes

NBL 55 300 Yes

NBT 59 700 Yes

NBR 39 700 Yes

SBL 85 150 Yes

SBT 35 200 Yes

SBR 25 200 Yes

8 Magnolia Avenue and 
Broadway

EBL 31 130 Yes

EBT 174 315 Yes

EBR 25 315 Yes

NBT 147 600 Yes

SBL 97 170 Yes

SBT 111 350 Yes
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Table 4-7: 2025 No Build Peak Hour Queuing Results

No. Intersection Movement
Minimum Storage 

Required (ft.)
Provided 
Storage

Storage 
Adequate?

9 Maine Street and 
Broadway

EBL 25 130 Yes

EBT 93 225 Yes

NBT 48 100 Yes

9 Maine Street and 
Broadway

NBR 41 25 No

SBT 95 360 Yes

13 Magnolia Avenue and 
6th Street

EBT 301 330 Yes

NBT 75 350 Yes

SBL 62 80 Yes

SBT 342 350 Yes

14 Daisy Street and 6th

Street

EBT 122 225 Yes

NBT 55 350 Yes

SBT 82 345 Yes

15 Daisy Street and 7th

Street

WBT 25 320 Yes

NBT 89 345 Yes

SBT 39 340 Yes

SBR 43 50 Yes

16 Magnolia Avenue and 
7th Street

WBT 174 400 Yes

NBL 50 90 Yes

NBT 240 340 Yes

SBT 139 340 Yes

SBR 25 50 Yes

Bold indicates inadequate storage 

4.3 Opening Year (2025) Build - Alternative 2
Alternative 2 includes making 7th Street into a two-way street between the Shoemaker 
Bridge and Atlantic Avenue, and removing the connection from Shoemaker Bridge to 
6th Street. 6th Street will be two-way street between Golden Avenue and Atlantic 
Avenue. Shoemaker Bridge will connect to southbound W. Shoreline Drive, which is 
now two-way. Northbound W. Shoreline Drive and all of its associated ramps will be 
eliminated between Ocean Boulevard and Shoemaker Bridge. 3rd Street will be 
converted to a two-way street between Golden Avenue and Magnolia Avenue, and will 
now form a T-intersection at Golden Avenue, without any connection to Shoreline 
Boulevard. Broadway Avenue will be a two-way street between W. Shoreline Drive 
and Magnolia Avenue. There will be a two-way connector between Ocean Boulevard 
and Broadway Avenue (two lanes in the northbound direction, one lane in the 
southbound direction). Ocean Boulevard will remain a two-way street and be grade-
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separated at Shoreline Drive; however the connecting ramps from Shoreline 
Boulevard to Ocean Boulevard will be removed. The eastbound and westbound 
connectors (and their associated ramps) from Shoreline Drive to 9th Street and10th

Street will also be removed. The Golden Shore grade separation over West Shoreline 
Drive will be removed and a new controlled intersection will be created. Also a new T-
intersection will be created between Seaside Way and West Shoreline Drive to the 
east of Golden Shore. Alternative 2 is conceptually illustrated in Figure 4-2.

Figure 4-2: Shoemaker Bridge Replacement – Build Alternative 2

4.3.1 2025 Build Arterial Forecast 
Table 4-8 presents daily forecast for Study Area arterial segments under Opening 
Year Build Conditions.

Table 4-8: 2025 Build – Arterial Daily Volume Forecast

ID Segment Description 2025 No Build 2025 Build

1 Anaheim Street w/o Oregon Avenue 34,800 45,000

2 WB 7th Street e/o Shoreline Drive 13,000 14,100

3 WB 7th Street w/o Daisy Avenue 13,800 14,000

4 WB 7th Street w/o Magnolia Avenue 13,900 13,200

5 6th Street w/o Magnolia Avenue 13,800 900

6 EB 6th Street w/o Daisy Avenue 16,500 500

7 EB 6th Street e/o Shoreline Drive 14,500 N/A

8 SB Shoreline Drive n/o Broadway 25,700 24,600

9 NB Shoreline Drive n/o 3rd Street 26,500 N/A
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Table 4-8: 2025 Build – Arterial Daily Volume Forecast

ID Segment Description 2025 No Build 2025 Build

10 Golden Avenue s/o 6th Street 600 600

11 Maine Avenue s/o 6th Street 1,000 2,800

12 Daisy Avenue s/o 6th Street 2,800 2,800

13 Magnolia Avenue s/o 6th Street 9,600 16,900

14 WB 3rd Street e/o Maine Avenue 10,000 4,900

15 WB 3rd Street w/o Maine Avenue 9,800 700

16 WB 3rd Street w/o Golden Avenue 10,600 N/A

17 EB Broadway e/o Shoreline Drive 13,600 13,100

18 EB Broadway w/o Maine Avenue 15,100 15,900

19 Magnolia Avenue n/o Ocean Boulevard 10,800 19,400

20 Ocean Boulevard e/o Magnolia Avenue 36,700 44,200

21 Ocean Boulevard w/o Magnolia Avenue 37,400 39,000

22 NB Shoreline Drive s/o 3rd Street 10,700 N/A

23 NB off-ramp between Shoreline Drive and Ocean 
Boulevard 800 N/A

24 Ocean Boulevard w/o Golden Shore 29,000 30,100

25 NB Shoreline Drive s/o Ocean Boulevard 7,200 10,700

26 SB Shoreline Drive n/o Ocean Boulevard 12,000 12,400

27 Shoreline Drive on Shoemaker Bridge 77,300 76,000

28 Golden Shore b/w Ocean Boulevard and 
Shoreline Drive 6,400 6,600

4.3.2 2025 Build Intersection Lane Configuration
As part of the Project described in Section 1, a series of reconfigurations and 
improvements will be applied to various local streets. All the proposed changes are 
described below and Table 4-9 displays the lane geometry of intersections affected by 
the proposed reconfigurations and improvements. Additionally it is recommended that 
all the improvements associated with the Willmore Neighborhood – Traffic Calming 
Plan are implemented as part of the Project. Moreover, a Transportation Management 
Plan (TMP) will be prepared in order to mitigate any construction related traffic 
impacts.

Golden Shore Street/Ocean Boulevard

Stripe a shared through/right-turn lane and left-turn lane on the southbound 
approach of Golden Shore Street. 
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Magnolia Avenue/Broadway Avenue

Add dual left-turns to the northbound approach of Magnolia Avenue

Reconfigure the eastbound approach of Broadway Avenue into three lanes. 
Stripe a shared through/left-turn lane, a through lane, and a right-turn lane. 

Restripe the right outer lane of the southbound approach of Magnolia Avenue 
as a shared through/right-turn lane. 

Maine Avenue/ Broadway

Reconfigure the eastbound approach of Broadway into two lanes and stripe a 
shared through/left-turn lane and a shared through/right-turn lane

Stripe a right-turn lane and a shared through/left-turn lane on the southbound 
approach of Maine Avenue

Reconfigure the westbound approach of Broadway into two lanes and stripe a 
through lane and a shared through/right turn-lane. Restrict left-turns into 
Maine Avenue on the westbound approach of Broadway.

Golden Avenue/3rd Street

Remove the eastbound approach of the 3rd Street and create a T intersection. 

Reconfigure southbound approach on Golden Avenue into a single shared 
through/left-turn lane.

Reconfigure northbound approach on Golden Avenue into a single shared 
through/right-turn lane. 

Stripe an exclusive left-turn lane and an exclusive right-turn lane on the 
westbound approach of 3rd Street. 

Maine Avenue/3rd Street

Stripe a left-turn lane and a shared through/right-turn lane on the eastbound
and westbound approaches of 3rd Street. 

Stripe a shared left-turn/through/right-turn lane on the northbound and 
southbound approaches of Maine Avenue. 

Magnolia Avenue/3rd Street

Stripe a left-turn lane and a right-turn lane on the eastbound approach of 3rd

Street. 

Stripe a left-turn lane, a through lane, and a right-turn lane on the westbound 
approach of 3rd Street.
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Magnolia Avenue/6th Street

Stripe a left-turn lane and a shared through/right-turn lane on the eastbound 
and westbound approaches of 6th street.

On the northbound approach of Magnolia Avenue, stripe a left-turn lane and 
shared through/right-turn lane. 

Daisy Avenue/6th Street

Stripe a left-turn lane and a shared through/right-turn lane on the eastbound
and westbound approaches of 6th Street. 

Stripe a shared left-turn/through/right-turn lane on the northbound and 
southbound approaches of Daisy Avenue. 

Pacific Avenue/6th Street

Stripe a left-turn lane and shared through/right-turn lane on the eastbound 
and westbound approaches of 6th Street. 

Stripe a shared through/left-turn and a shared through/right-turn lane on the 
northbound approach of Pacific Avenue. 

Atlantic Avenue/6th Street

Stripe a left-turn lane and shared through/right-turn lane on the eastbound 
approach of 6th Street. 

Stripe a left-turn lane, a through lane, and a right-turn lane on the westbound 
approach of 6th Street. 

Stripe a shared through/left-turn and a shared through/right-turn lane on the 
northbound approach of Pacific Avenue.

Daisy Avenue/7th Street

Reconfigure the eastbound approach of 7th Street into two lanes. Stripe a 
shared through/left-turn lane and a shared through/right-turn lane. 

On the southbound approach of Daisy Avenue, stripe a right-turn lane and a 
shared through/left-turn lane

Reconfigure the westbound approach of 7th Street into two lanes. Stripe a 
shared through/left-turn lane and a shared through/right-turn lane. 

Magnolia Avenue/7th Street 

Reconfigure the eastbound approach on 7th Street into two lanes and stripe a 
shared through/left-turn lane and a shared through/right-turn lane. 
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Stripe a left-turn lane, a through lane, and a shared through/right-turn lane on 
the westbound approach of 7th Street. 

Stripe left-turn lane and a shared through/right-turn on the southbound 
approach of Magnolia Avenue. 

Pacific Avenue/7th Street 

Reconfigure the eastbound and westbound approaches of 7th Street into two 
lanes and stripe a shared through/left-turn lane and a shared through/right-
turn lane in each direction. 

Stripe a shared through/right-turn lane and a shared through/left-turn lane on 
the southbound approach of Pacific Avenue. 

Atlantic Avenue/7th Street 

Reconfigure the eastbound approach of 7th Street into two lanes and stripe a 
shared through/left-turn lane and a shared through/right-turn lane.

Reconfigure the westbound approach of 7th Street into three lanes and stripe 
a left-turn lane, a through lane, and a shared through/right-turn lane.

Golden Shore Street/Broadway Avenue

Create a new stop-controlled T intersection.

Stripe a right-turn lane on the northbound approach of the Golden Shore 
Street. 

Stripe dual through lanes and a right-turn lane on the eastbound approach of 
Broadway Avenue. 

Reconfigure the westbound approach of Broadway Avenue into dual through 
lanes.

Shoreline Drive/Broadway Avenue 

Create a new signal-controlled T intersection.

Stripe a through and a shared through/right-turn lane on the northbound 
approach of Shoreline Drive.

Stripe dual left-turn lanes and dual through lanes on the southbound 
approach of the Shoreline Drive.

Stripe dual right-turn lanes and a left-turn lane on the westbound approach of 
Broadway Avenue. 
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Golden Shore Street/Shoreline Drive

Create a new signal-controlled intersection. 

Stripe a left-turn lane, a through lane, and a shared through/right-turn lane on 
the northbound approach of Golden Shore Street. 

Stripe a left-turn lane, dual through lanes, and a right-turn lane on the 
eastbound approach of the Shoreline Drive. 

Stripe a left-turn lane, dual through lanes, and a right-turn lane on the 
westbound approach of Shoreline Drive. 

Stripe a left-turn lane, a through lane, and a right-turn lane on the southbound 
approach of Golden Shore Street. 

Seaside Connector/Shoreline Drive

Create a new stop-controlled T-intersection. 

Stripe dual right-turn lanes on the southbound approach of Seaside 
Connector. Prohibit Left turns. 

Stripe a left-turn lane and dual through lanes on the eastbound approach of 
Shoreline Drive. 

Stripe a right-turn lane and dual through lanes on the westbound approach of 
Shoreline Drive. 

Table 4-9: 2025 Build Lane Configurations

ID
North-South 

Street
East-West 

Street Control

Intersection Approach Lanes

Northbound Southbound Eastbound Westbound

L T R L T R L T R L T R

6 Golden Shore 
Street

Ocean 
Boulevard Signalized 1 1.5 0.5 1 0.5 0.5 1 2.5 0.5 1 2.5 1.5

8 Magnolia Avenue Broadway Signalized 2 1.5 0.5 1 1.5 0.5 0.5 1 0.5 0 0 0

9 Maine Avenue Broadway Signalized 0.5 0.5 1 0.5 0.5 1 0.5 1 0.5 0 1.5 0.5

10 Golden Avenue 3rd Street Stop Sign 0 0.5 0.5 0.5 0.5 0 0 0 0 1 0 1

11 Maine Avenue 3rd Street Signalized 0.3 0.3 0.3 0.3 0.3 0.3 1 0.5 0.5 1 0.5 0.5

12 Magnolia Avenue 3rd Street Signalized 1 1 0 0 0.5 0.5 1 0 1 1 1 1

13 Magnolia Avenue 6th Street Signalized 1 0.5 0.5 1 0.5 0.5 1 0.5 0.5 1 0.5 0.5

14 Daisy Avenue 6th Street Signalized 0.3 0.3 0.3 0.3 0.3 0.3 1 0.5 0.5 1 0.5 0.5

15 Daisy Avenue 7th Street Signalized 0.3 0.3 0.3 0.5 0.5 1 0.5 1 0.5 0.5 1 0.5

16 Magnolia Avenue 7th Street Signalized 1 0.5 0.5 1 0.5 0.5 0.5 1 0.5 1 1.5 0.5
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Table 4-9: 2025 Build Lane Configurations

ID
North-South 

Street
East-West 

Street Control

Intersection Approach Lanes

Northbound Southbound Eastbound Westbound

L T R L T R L T R L T R

22 Pacific Avenue 7th Street Signalized 1 1.5 0.5 0.5 1 0.5 0.5 1 0.5 0.5 1 0.5

23 Pacific Avenue 6th Street Signalized 0.5 1 0.5 1 1.5 0.5 1 0.5 0.5 1 0.5 0.5

28 Atlantic Avenue 7th Street Signalized 1 2 1 1 1.5 0.5 0.5 1 0.5 1 1.5 0.5

29 Atlantic Avenue 6th Street Signalized 0.5 1 0.5 1 1.5 0.5 1 0.5 0.5 1 0.5 0.5

31 Golden Shore 
Street Broadway Stop Sign 0 0 1 0 0 0 0 2 1 0 2 0

32 Shoreline Drive Broadway Signalized 0 1.5 0.5 2 2 0 0 0 0 1 0 2

34 Golden Shore 
Street

Shoreline 
Drive Signalized 1 1.5 0.5 1 1 1 1 2 1 1 2 1

35 Seaside 
Connector

Shoreline 
Drive Stop Sign 0 0 0 0 0 2 1 2 0 0 2 1

4.3.3 2025 Build Intersection Forecast
No traffic model run was conducted; instead traffic was manually redistributed based 
on engineering judgment. Redistribution of traffic due to the elimination of eastbound 
and westbound connectors (and their associated ramps) from Shoreline Drive to 9th

Street and10th Street is consistent with the methodology of redistribution assumed in 
the 2012 Traffic Study3.

Figure 4-3 illustrates the redistribution of 2025 peak hour traffic through the Study 
Area. Detailed redistribution of traffic caused by the Build Condition is presented in 
Appendix J and intersection peak hour forecast is presented in able 4-10 and
Table 4-11 for the AM and PM peak hour respectively. Similar to the existing and No 
Build Conditions, post-processed intersection peak hour forecast was balanced to 
preserve conservation of flow between adjacent intersections. Figure 4-4 presents 
intersection turning movements under 2025 Build Conditions. 

3 Refer Appendix F-1 of the 2012 Traffic Study, URS Corporation, March 2012
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Figure 4-3: 2025 Redistribution of 9th Street and 10th Street Traffic
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Table 4-10: 2025 Build AM Peak Hour Intersection Forecast

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

1 Harbor Avenue at Anaheim Street 3 12 24 107 17 8 4 983 9 18 1642 174 3001

2 Santa Fe Avenue at Anaheim Street 5 59 141 261 143 120 39 562 9 9 1322 313 2983

3 Santa Fe Avenue at 9th Street 0 0 0 159 0 6 121 77 0 3 73 68 507

4 9th Street / SR-710 Ramps at Pier B Street / 
Pico Avenue

22 64 45 28 47 56 263 17 344 119 2 152 1159

5 Pico Avenue at Pier E Street 10 249 23 61 141 107 79 7 14 111 13 132 947

6 Golden Shore Street at Ocean Boulevard 128 8 132 45 0 5 8 834 177 93 1247 75 2752

7 Magnolia Avenue/Queens Way at Ocean 
Boulevard

24 219 30 145 258 200 154 676 66 80 1754 555 4161

8 Magnolia Avenue at Broadway Avenue 533 374 67 158 450 232 96 736 218 0 0 0 2864

9 Maine Avenue at Broadway Avenue 13 12 21 18 54 361 49 1074 86 0 756 9 2453

10 Golden Avenue at 3rd Street 0 23 32 6 32 0 0 0 0 52 0 16 161

11 Maine Avenue at 3rd Street 3 41 2 11 113 2 4 34 9 300 58 26 603

12 Magnolia Avenue at 3rd Street 7 371 0 0 551 7 19 0 35 360 381 280 2011

13 Magnolia Avenue at 6th Street 18 594 21 43 554 2 4 39 4 53 16 28 1376

14 Daisy Avenue at 6th Street 3 70 17 33 62 9 19 3 3 11 3 17 250

15 Daisy Avenue at 7th Street 84 14 12 13 27 56 67 704 39 28 1418 10 2472

16 Magnolia Avenue at 7th Street 305 321 14 29 351 66 76 641 57 177 1298 41 3376

17 Magnolia Avenue at 10th Street 5 421 34 51 358 9 15 45 11 60 49 103 1161

18 Pacific Avenue at Anaheim Street 224 312 46 76 350 50 49 812 93 94 1149 84 3339

19 Magnolia Avenue at Anaheim Street 339 214 53 52 240 47 57 762 111 43 1281 49 3248

20 Oregon Avenue at Anaheim Street 30 0 0 12 1 61 47 912 39 10 1687 33 2832

21 Cedar Avenue at Anaheim Street 32 95 33 44 53 33 38 799 17 37 1224 47 2452

22 Pacific Avenue at 7th Street 27 323 23 36 411 31 26 670 20 71 1219 53 2910
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Table 4-10: 2025 Build AM Peak Hour Intersection Forecast

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

23 Pacific Avenue at 6th Street 11 326 35 55 427 13 17 141 13 29 71 35 1173

24 Pacific Avenue at 3rd Street 41 252 0 0 300 98 0 0 0 41 682 40 1454

25 Pacific Avenue at Broadway Avenue 0 279 53 65 292 0 33 472 96 0 0 0 1290

26 Pacific Avenue at Ocean Boulevard 4 155 3 57 39 171 113 642 3 6 1833 151 3177

27 Atlantic Avenue at Anaheim Street 69 368 57 107 494 78 109 696 87 174 1086 98 3423

28 Atlantic Avenue at 7th Street 81 247 43 71 324 75 25 418 51 58 1030 128 2551

29 Atlantic Avenue at 6th Street 35 299 33 43 349 32 52 123 21 20 138 33 1178

30 Atlantic Avenue at 3rd Street 26 124 0 0 212 42 0 0 0 28 835 63 1330

31 Golden Shore at Broadway Avenue 0 0 91 0 0 0 0 1091 50 0 1130 0 2362

32 Shoreline Drive at Broadway Avenue 0 633 14 1127 1127 0 0 0 0 53 0 1077 4031

33 Shoreline Drive at 7th Street 0 1597 113 697 2185 0 0 0 0 69 0 1489 6150

34 Shoreline Drive at Golden Shore 34 61 8 147 143 14 133 775 272 69 599 123 2378

35 Seaside Connector at Shoreline Drive 0 0 0 0 0 96 339 591 0 0 695 35 1756
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Table 4-11: 2025 Build PM Peak Hour Intersection Forecast

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

1 Harbor Avenue at Anaheim Street 18 57 45 122 16 14 25 1807 7 12 1195 158 3476

2 Santa Fe Avenue at Anaheim Street 14 158 442 270 212 129 123 1102 19 12 973 220 3674

3 Santa Fe Avenue at 9th Street 0 0 0 214 0 11 393 92 0 10 155 230 1105

4 9th Street / SR-710 Ramps at Pier B 
Street / Pico Avenue

132 96 192 99 57 161 94 9 75 87 11 20 1033

5 Pico Avenue at Pier E Street 1 340 16 61 139 28 230 84 13 144 1 119 1176

6 Golden Shore Street at Ocean 
Boulevard

270 64 152 51 0 6 27 1909 131 39 1048 66 3763

7 Magnolia Avenue/Queens Way at 
Ocean Boulevard

102 316 53 213 283 228 373 1765 71 78 1211 500 5193

8 Magnolia Avenue at Broadway Avenue 596 590 125 53 506 196 81 868 158 0 0 0 3173

9 Maine Avenue at Broadway Avenue 17 36 87 13 14 294 47 941 26 0 792 11 2278

10 Golden Avenue at 3rd Street 0 6 14 2 0 0 0 0 0 10 0 18 50

11 Maine Avenue at 3rd Street 2 64 10 8 61 1 2 14 8 244 34 30 478

12 Magnolia Avenue at 3rd Street 8 649 0 0 471 3 17 0 20 256 301 47 1772

13 Magnolia Avenue at 6th Street 39 570 105 51 510 2 7 99 6 29 18 47 1483

14 Daisy Avenue at 6th Street 6 64 20 37 130 14 23 23 12 8 5 37 379

15 Daisy Avenue at 7th Street 46 67 13 15 41 24 51 1,372 93 40 564 4 2330

16 Magnolia Avenue at 7th Street 5 534 71 35 403 28 79 1,256 43 97 538 70 3159

17 Magnolia Avenue at 10th Street 7 554 47 89 413 26 13 94 12 49 77 100 1481

18 Pacific Avenue at Anaheim Street 154 529 91 85 359 36 107 1369 175 36 711 57 3709

19 Magnolia Avenue at Anaheim Street 266 315 49 84 256 38 125 1664 281 64 869 60 4071

20 Oregon Avenue at Anaheim Street 43 7 30 47 3 70 213 2127 49 8 1115 20 3732

21 Cedar Avenue at Anaheim Street 27 54 20 54 59 31 53 1654 34 27 898 53 2964

22 Pacific Avenue at 7th Street 37 527 61 42 382 24 34 1,301 27 53 666 62 3216
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Table 4-11: 2025 Build PM Peak Hour Intersection Forecast

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

23 Pacific Avenue at 6th Street 16 565 91 62 393 10 22 422 18 21 46 42 1708

24 Pacific Avenue at 3rd Street 99 487 0 0 310 65 0 0 0 28 420 86 1495

25 Pacific Avenue at Broadway Avenue 0 509 164 49 312 0 94 891 65 0 0 0 2084

26 Pacific Avenue at Ocean Boulevard 2 76 6 98 130 156 204 1768 4 17 1117 130 3708

27 Atlantic Avenue at Anaheim Street 63 517 101 99 515 94 141 1336 86 120 762 99 3933

28 Atlantic Avenue at 7th Street 43 376 249 109 401 58 78 971 69 64 584 76 3078

29 Atlantic Avenue at 6th Street 18 434 16 31 476 25 222 332 40 3 96 17 1710

30 Atlantic Avenue at 3rd Street 37 278 0 0 302 55 0 0 0 38 324 52 1086

31 Golden Shore at Broadway Avenue 0 0 157 0 0 0 0 849 57 0 1103 0 2166

32 Shoreline Drive at Broadway Avenue 0 926 19 887 735 0 0 0 0 53 0 1050 3670

33 Shoreline Drive at 7th Street 0 1886 90 1454 1522 0 0 0 0 100 0 534 5586

34 Shoreline Drive at Golden Shore 181 212 99 93 80 9 16 720 52 26 755 245 2488

35 Seaside Connector at Shoreline Drive 0 0 0 0 0 355 74 838 0 0 671 34 1972
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Figure 4-4: 2025 Build Peak Hour Turning Movements
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4.3.4 Freeway Operations
Under the year 2025 build conditions, physical configuration along SR-710 mainline 
stay same as that under the No Build conditions. On Shoemaker Bridge itself, traffic 
operations are influenced by physical changes that would occur under the proposed 
project compared to the No Build condition. Due to the removal of connectors between 
9th/10th Street and Shoreline Drive, portion of the traffic is anticipated to use SR-710
and Anaheim Street. The removal also eliminates a weave taking place at the northern 
end of the bridge structure. Shoreline Drive at Shoemaker Bridge connects SR-710
and 7th Street. The northbound SR-710 on ramp from Shoreline Drive is a major merge 
and no analysis is applicable for this type of junction area. The southbound SR-710 
off ramp to Shoreline Drive/7th Street is a major diverge. Table 4-12 displays freeway 
analysis results for mainline and ramps under 2025 Build Conditions. HCM 2010 
analysis worksheets are attached in Appendix K. As shown in Table 4-12, all basic 
freeway segments, weaving segments, and ramp junction areas operate with LOS D 
or better except for southbound SR-710 mainline segment north of westbound 
Anaheim Street off ramp.

Table 4-12: 2025 Build Freeway Operations Results

Location Description Type

AM Peak Hour PM Peak Hour

Density1 LOS Density1 LOS
SR-710 Northbound

WB Anaheim Street On-Ramp to SB PCH Off-Ramp Weave 30.9 D 26.2 C

WB Anaheim St Off-Ramp to WB Anaheim St On-Ramp Basic 21.6 C 18.9 C

EB Anaheim St On-Ramp to WB Anaheim St Off-Ramp Weave 28.1 D 25.2 C

Shoreline Dr On-Ramp to EB Anaheim St On-Ramp Basic 24.5 C 20.7 C

EB Anaheim St Off-Ramp to Shoreline Dr On-Ramp Basic 12.1 B 12.0 B

9th & Pier B & Pico St On-Ramp to EB Anaheim St Off-Ramp Weave 10.6 B 12.8 B

Shoemaker Bridge/Shoreline Drive Northbound

SR-710 on from Shoreline Dr & 7th St Major 
Merge

No analysis applicable for major merge 
junction area

SR-710 Southbound

North of WB Anaheim St Off Ramp Basic 35.3 E 30.9 D

WB Anaheim St Off-Ramp Off 33.0 D 29.9 D

WB Anaheim St Off-Ramp to WB Anaheim St On-Ramp Basic 31.4 D 28.0 D

WB Anaheim St On-Ramp to EB Anaheim St Off-Ramp Weave 23.7 C 20.9 C

EB Anaheim St Off-Ramp to Shoreline Dr Off-Ramp Basic 17.6 B 15.3 B

Shoreline Dr Major Off-Ramp to EB Anaheim St On-Ramp Basic 11.9 B 8.5 A

EB Anaheim St On-Ramp On 15.7 B 12.7 B

South of EB Anaheim St On-Ramp Basic 13.9 B 10.1 A
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Table 4-12: 2025 Build Freeway Operations Results

Location Description Type

AM Peak Hour PM Peak Hour

Density1 LOS Density1 LOS
Shoemaker Bridge/Shoreline Drive Southbound

SR-710 off to Shoreline Dr & 7th St Major 
Diverge 17.9 B 15.6 B

1 Density = passenger car/mile/lane

4.3.5 Roadway Segments 
Table 4-13 displays analysis results for roadway segment analysis under 2025 Build 
Conditions. As shown in Table 4-13, all Study Area roadway segments operate at LOS 
E or better; except the following which operate at LOS F:

SB Shoreline Drive north of Broadway during AM Peak Hour
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Table 4-13: 2025 Build Roadway Segment Analysis Results

ID Segment Description
No. of 
Lanes

LOS E 
Hourly 

Capacity

2025 Build Hourly 
Volumes

Volume to Capacity 
Ratios LOS E or Better?

AM Peak PM Peak AM Peak PM Peak
AM 

Peak
PM

Peak

1
EB Anaheim Street West of Oregon Avenue 3 2530 998 2389 0.39 0.94 Yes Yes

WB Anaheim Street West of Oregon Avenue 3 2530 1778 1228 0.70 0.49 Yes Yes

2 WB 7th Street East of Shoreline Drive 2 1680 1558 634 0.93 0.38 Yes Yes

3 WB 7th Street West of Daisy Avenue 2 1680 1558 634 0.93 0.38 Yes Yes

4 WB 7th Street West of Magnolia Avenue 2 1680 1669 571 0.99 0.34 Yes Yes

5 EB 6th Street West of Magnolia Avenue 1 620 47 112 0.08 0.18 Yes Yes

6 EB 6th Street West of Daisy Avenue 1 620 25 58 0.04 0.09 Yes Yes

7 EB 6th Street East of Shoreline Drive 1 N/A N/A N/A N/A N/A N/A N/A

8 SB Shoreline Drive North of Broadway 2 2200 2254 1622 1.02 0.74 No Yes

9 NB Shoreline Drive North of 3rd Street 2 2200 1710 1976 0.78 0.90 Yes Yes

10
NB Golden Avenue South of 6th Street 1 620 39 24 0.06 0.04 Yes Yes

SB Golden Avenue South of 6th Street 1 620 38 2 0.06 0.00 Yes Yes

11
NB Maine Avenue South of 6th Street 1 620 71 96 0.11 0.15 Yes Yes

SB Maine Avenue South of 6th Street 1 620 126 70 0.20 0.11 Yes Yes

12
NB Daisy Avenue South of 6th Street 1 620 90 90 0.15 0.14 Yes Yes

SB Daisy Avenue South of 6th Street 1 620 76 150 0.12 0.24 Yes Yes

13
NB Magnolia Avenue South of 6th Street 1 840 633 713 0.75 0.85 Yes Yes

SB Magnolia Avenue South of 6th Street 1 840 611 546 0.73 0.65 Yes Yes

14 WB 3rd Street East of Maine Avenue 2 2020 384 308 0.19 0.15 Yes Yes

15 WB 3rd Street West of Maine Avenue 2 2020 63 37 0.03 0.02 Yes Yes

16 WB 3rd Street West of Golden Avenue 3 N/A N/A N/A N/A N/A N/A N/A

17 EB Broadway East of Shoreline Drive 2 1680 1141 906 0.68 0.54 Yes Yes
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Table 4-13: 2025 Build Roadway Segment Analysis Results

ID Segment Description
No. of 
Lanes

LOS E 
Hourly 

Capacity

2025 Build Hourly 
Volumes

Volume to Capacity 
Ratios LOS E or Better?

AM Peak PM Peak AM Peak PM Peak
AM 

Peak
PM

Peak

18 EB Broadway West of Golden Avenue 2 1680 1209 1014 0.72 0.60 Yes Yes

19
NB Magnolia Avenue North of Ocean Blvd 2 1680 928 1189 0.55 0.71 Yes Yes

SB Magnolia Avenue North of Ocean Blvd 2 1680 603 724 0.36 0.43 Yes Yes

20
EB Ocean Blvd East of Magnolia Avenue 3 2530 851 2031 0.34 0.80 Yes Yes

WB Ocean Blvd East of Magnolia Avenue 3 2530 2389 1789 0.94 0.71 Yes Yes

21
EB Ocean Blvd West of Magnolia Avenue 3 2530 896 2209 0.35 0.87 Yes Yes

WB Ocean Blvd West of Magnolia Avenue 4 3390 1978 1541 0.58 0.45 Yes Yes

22 NB Shoreline Drive South of 3rd Street 2 2200 1710 1976 0.78 0.90 Yes Yes

23 NB Shoreline Drive 
Off Ramp to Ocean Blvd 1 N/A N/A N/A N/A N/A N/A N/A

24
EB Ocean Blvd West of Golden Shore 3 2530 1019 2067 0.40 0.82 Yes Yes

WB Ocean Blvd West of Golden Shore 3 2530 1380 1324 0.55 0.52 Yes Yes

25 NB Shoreline Drive South of Ocean Blvd 2 2200 647 945 0.29 0.43 Yes Yes

26 SB Shoreline Drive North of Ocean Blvd 2 2200 1180 788 0.54 0.36 Yes Yes

27
NB Shoreline Drive On Shoemaker Bridge 2 3950 3086 2420 0.78 0.61 Yes Yes

SB Shoreline Drive On Shoemaker Bridge 2 3950 2882 2976 0.73 0.75 Yes Yes

28

NB Golden Shore 
Street B/w Ocean and Shoreline 2 1310 268 486 0.20 0.37 Yes Yes

SB Golden Shore 
Street B/w Ocean and Shoreline 2 1310 270 170 0.21 0.13 Yes Yes
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Table 4-13: 2025 Build Roadway Segment Analysis Results

ID Segment Description
No. of 
Lanes

LOS E 
Hourly 

Capacity

2025 Build Hourly 
Volumes

Volume to Capacity 
Ratios LOS E or Better?

AM Peak PM Peak AM Peak PM Peak
AM 

Peak
PM

Peak

29

NB Golden Shore 
Street South of Shoreline Drive 2 1310 103 492 0.08 0.38 Yes Yes

SB Golden Shore 
Street South of Shoreline Drive 2 1310 484 158 0.37 0.12 Yes Yes

Bold indicates LOS F
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4.3.6 Intersection LOS Analysis 
2025 Build LOS analyses were conducted using the methodologies described in 
Chapter 2. The intersections LOS results are discussed below. The LOS worksheets 
for the 2025 Build analysis are contained in Appendix L. The roundabout at Shoreline 
Drive and 7th Street (Design Option A) is analyzed based on its design features. The
design assumes one by-pass lane for each of the three approaches. Potential 
improvement of installing a meter at high volume entrances is expected to reduce 
conflicts and increase gap interval at other entrances, and balance the queues among 
all approaches.

Table 4-14 displays intersection LOS and average vehicle delay results for Study Area 
intersections under 2025 Build conditions. As shown in Table 4-14, all Study Area 
intersections operate at LOS E or better under 2025 Build Conditions with the 
exception of the following: 

Pier B Street / Pico Avenue at SR-710 Ramps/9th Street during AM Peak 
Hour

Table 4-14: 2025 Build Peak Hour Level of Service Results

ID North-South Street East-West Street Control

AM Peak Hour PM Peak Hour

DELAY LOS DELAY LOS

1 Harbor Avenue Anaheim Street Signalized 22.2 C 12.2 B

2 Santa Fe Avenue Anaheim Street Signalized 44.2 D 42.5 D

3 Santa Fe Avenue 9th Street Signalized 31.7 C 22.7 C

4 Pier B Street / Pico 
Avenue

SR-710 Ramps/9th

Street Signalized >100 F 24.1 C

5 Pico Avenue
Ocean Boulevard 
Ramps Signalized 20.6 C 26.3 C

6 Golden Shore Ocean Boulevard Signalized 22.3 C 19.9 B

7 Magnolia Avenue/Queens 
Way Ocean Boulevard Signalized 47.5 D 36.4 D

8 Magnolia Avenue Broadway Avenue Signalized 33.0 C 35.3 D

9 Maine Avenue Broadway Avenue Signalized 25.0 C 18.9 B

10 Golden Avenue 3rd Street Stop Sign 9.2 A 8.7 A

11 Maine Avenue 3rd Street Signalized 17.3 B 16.2 B

12 Magnolia Avenue 3rd Street Signalized 27.8 C 20.8 C

13 Magnolia Avenue 6th Street Signalized 28.8 C 33.2 C

14 Daisy Avenue 6th Street Signalized 20.0 B 18.2 B

15 Daisy Avenue 7th Street Signalized 6.0 A 6.1 A

16 Magnolia Avenue 7th Street Signalized 46.7 D 29.7 C

17 Magnolia Avenue 10th Street Signalized 12.1 B 13.8 B
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Table 4-14: 2025 Build Peak Hour Level of Service Results

ID North-South Street East-West Street Control

AM Peak Hour PM Peak Hour

DELAY LOS DELAY LOS

18 Pacific Avenue Anaheim Street Signalized 24.4 C 20.9 C

19 Magnolia Avenue Anaheim Street Signalized 18.0 B 27.1 C

20 Oregon Avenue Anaheim Street Signalized 4.9 A 15.5 B

21 Cedar Avenue Anaheim Street Signalized 9.5 A 16.0 B

22 Pacific Avenue 7th Street Signalized 40.7 D 35.7 D

23 Pacific Avenue 6th Street Signalized 12.0 B 19.9 B

24 Pacific Avenue 3rd Street Signalized 16.7 B 13.8 B

25 Pacific Avenue Broadway Avenue Signalized 15.3 B 15.4 B

26 Pacific Avenue Ocean Boulevard Signalized 24.1 C 15.7 B

27 Atlantic Avenue Anaheim Street Signalized 21.5 C 23.6 C

28 Atlantic Avenue 7th Street Signalized 29.4 C 25.2 C

29 Atlantic Avenue 6th Street Signalized 10.3 B 23.7 C

30 Atlantic Avenue 3rd Street Signalized 10.2 B 15.2 B

31 Golden Shore Broadway Avenue Stop Sign 14.8 B 14.1 B

32 Shoreline Drive Broadway Avenue Signalized 10.8 B 25.7 C

33 Shoreline Drive 7th Street (Design 
Option A) Roundabout 5.3 A 11.6 B

33 Shoreline Drive 7th Street (Design 
Option B) Signalized 54.8 D 57.6 E

34 Golden Shore Street Shoreline Drive Signalized 27.7 C 18.1 B

35 Seaside Connector Shoreline Drive Stop Sign 11.2 B 12.9 B

Bold indicates LOS E or F

4.3.7 Intersection Queuing Analysis 
Table 4-15 displays intersection queuing results for key study intersections that will be 
affected by the proposed project. The queuing worksheets for Opening Year Build 
condition analysis are contained in Appendix M. As shown in Table 4-15, adequate 
storage is provided for all study area intersections under 2025 Build conditions with 
the exception of the following:

Magnolia Avenue and Broadway – eastbound through lane

Maine Street and Broadway – northbound right-turn lane

Magnolia Avenue and 6th Street – northbound through lane and southbound 
left-turn lane
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Magnolia Avenue and 7th Street – eastbound through lane, westbound left-
turn lane, westbound through lane, northbound left-turn lane, northbound
through lane

Shoreline Drive and 7th Street (Design Option B) – southbound left turn lanes

Golden Shore and Shoreline Drive – northbound left-turn lane, southbound 
left-turn lane

Table 4-15: 2025 Build Peak Hour Queuing Results

No. Intersection Movement
Minimum Storage 

Required (ft.)
Provided 
Storage

Storage 
Adequate?

4
Pico Ave/Pier B St and 
SR-710 Ramps/9th St

EBT 126 600 Yes

EBR 25 300 Yes

WBT 45 500 Yes

NBL 55 300 Yes

NBT 59 700 Yes

NBR 39 700 Yes

SBL 85 150 Yes

SBT 35 200 Yes

SBR 25 200 Yes

8 Magnolia Avenue and 
Broadway

EBT 363 315 No

EBR 43 220 Yes

NBL 263 320 Yes

NBT 201 600 Yes

SBL 131 220 Yes

SBT 258 350 Yes

9 Maine Street and 
Broadway

EBT 428 470 Yes

WBT 198 680 Yes

NBT 59 100 Yes

NBR 40 25 No

SBT 73 360 Yes

SBR 108 360 Yes

13 Magnolia Avenue and 
6th Street

EBL 25 100 Yes

EBT 69 330 Yes

WBL 40 100 Yes

WBT 31 400 Yes

NBL 54 90 Yes

NBT 522 350 No
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Table 4-15: 2025 Build Peak Hour Queuing Results

No. Intersection Movement
Minimum Storage 

Required (ft.)
Provided 
Storage

Storage 
Adequate?

SBL 75 200 Yes

13 Magnolia Avenue and 
6th Street SBT 373 350 No

14 Daisy Street and 6th

Street

EBL 25 100 Yes

EBT 25 300 Yes

WBL 25 100 Yes

WBT 25 320 Yes

NBT 59 350 Yes

SBT 103 345 Yes

15 Daisy Street and 7th

Street

EBT 288 650 Yes

WBT 259 320 Yes

NBT 93 345 Yes

SBT 50 340 Yes

SBR 37 50 Yes

16 Magnolia Avenue and 
7th Street

EBT 476 320 No

WBL 209 180 No

WBT 475 400 No

NBL 305 85 No

NBT 465 340 No

SBL 39 100 Yes

SBT 256 340 Yes

31 Golden Shore and 7th

Street NBR 30 600 Yes

32 Shoreline Drive and 
Broadway

WBL 47 280 Yes

WBR 240 800 Yes

NBT 326 1500 Yes

SBL 320 680 Yes

SBT 138 1700 Yes

33
Shoreline Drive and 7th

Street (Design Option 
A)

WB 42 1325 Yes

NB 693 1800 Yes

SB 265 2500 Yes

33
Shoreline Drive and 7th

Street (Design Option 
B)

NBL 1041 2065 Yes

NBR 63 65 Yes

SBL 832 780 No
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Table 4-15: 2025 Build Peak Hour Queuing Results

No. Intersection Movement
Minimum Storage 

Required (ft.)
Provided 
Storage

Storage 
Adequate?

WBR 236 1400 Yes

34 Golden Shore and 
Shoreline Drive

EBL 143 220 Yes

EBT 255 1600 Yes

34 Golden Shore and 
Shoreline Drive

EBR 51 100 Yes

WBL 78 160 Yes

WBT 219 540 Yes

WBR 45 350 Yes

NBL 156 120 No

NBT 65 220 Yes

SBL 147 140 No

SBT 88 500 Yes

SBR 25 500 Yes

Bold indicates inadequate storage
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5 Future (2035) Project Design Year Traffic 
Conditions
Future volumes for 2035 Project Design Year was forecast based on the methodology 
previously described in section 4.1.

5.1 Future (2035) No Build 
No Build generally assumes no improvements or modifications to the existing 
Shoemaker Bridge or local streets within the Project Study Area. An exception to this 
are the improvements that are being proposed as part of traffic calming measures for 
3rd Street and Broadway previously described in 4.2.

5.1.1 2035 No Build Arterial Forecast 
Table 5-1 presents daily forecast for Study Area arterial segments under future No 
Build Conditions.

Table 5-1: Alternative 1 (No-Build) – Arterial Daily Volume Forecast

ID Segment Description 2015 Count 2035 Forecast

1 Anaheim Street w/o Oregon Avenue 33,124 36,500

2 W 7th Street e/o Shoreline Drive 12,641 13,300

3 W 7th Street w/o Daisy Avenue 13,454 14,100

4 7th Street w/o Magnolia Avenue 13,560 14,200

5 6th Street w/o Magnolia Avenue 13,488 14,200

6 W 6th Street w/o Daisy Avenue 16,316 16,700

7 W 6th Street e/o Shoreline Drive 14,329 14,700

8 SB Shoreline Drive n/o Broadway Avenue 23,921 27,400

9 NB Shoreline Drive n/o 3rd Street 24,788 28,200

10 Golden Avenue s/o 6th Street 589 600

11 Maine Avenue s/o 6th Street 907 1,100

12 Daisy Avenue s/o 6th Street 2,717 2,900

13 Magnolia Avenue s/o 6th Street 9,419 9,800

14 3rd Street e/o Maine Avenue 9,749 10,300

15 3rd Street w/o Maine Avenue 9,568 10,100

16 W 3rd Street w/o Golden Avenue 10,384 10,900

17 Broadway Avenue e/o Shoreline Drive 13,220 13,900

/18 Broadway Avenue w/o Golden Avenue 14,764 15,500

19 Magnolia Avenue n/o Ocean Boulevard 10,682 11,000
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Table 5-1: Alternative 1 (No-Build) – Arterial Daily Volume Forecast

ID Segment Description 2015 Count 2035 Forecast

20 Ocean Boulevard e/o Magnolia Avenue 35,065 38,300

21 Ocean Boulevard w/o Magnolia Avenue 35,548 39,300

22 NB Shoreline Drive s/o 3rd Street 10,450 11,000

23 NB off-ramp between Shoreline Drive and Ocean Boulevard 819 900

24 Ocean Boulevard w/o Golden Shore 27,762 30,300

25 NB Shoreline Drive s/o Ocean Boulevard 6,293 8,200

26 SB Shoreline Drive n/o Ocean Boulevard 10,667 13,400

27 Shoreline Drive on Shoemaker Bridge 75,651 78,900

28 Golden Shore b/w Ocean Boulevard and 
Shoreline Drive 6,287 6,600

29 Golden Shore s/o Shoreline Drive 5,325 5,600

5.1.2 2035 No Build Intersection Forecast
Table 5-2 and Table 5-3 present intersection peak hour forecast for Study Area under 
future No Build Conditions. Post-processed intersection peak hour forecast was 
subsequently balanced to preserve conservation of flow between adjacent 
intersections. The balancing was achieved through clustering closely spaced 
intersections as has been discussed previously under Section 3.1.

When compared to the 2012 Traffic Study, 2035 No Build forecast was generally lower 
by 80%-90%. One of the reasons for this is that overall existing counts are lower than
2012. Since, forecast is built off of existing counts and forecast growth from traffic 
analysis model (discussed in Section 4.1), with all else remaining the same, lower 
traffic counts yield lower forecast volume. Figure 5-1 presents intersection turning 
movements under Future No Build Conditions.
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Table 5-2: 2035 No Build AM Peak Hour Intersection Forecast

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

1 Harbor Avenue at Anaheim Street 3 13 26 112 17 7 4 1,052 10 18 1,249 174 2685

2 Santa Fe Avenue at Anaheim Street 22 256 32 334 145 136 39 644 9 9 922 318 2866

3 Santa Fe Avenue at 9th Street 0 0 0 175 0 6 7 245 0 3 339 288 1063

4 9th Street / SR-710 Ramps at Pier B 
Street / Pico Avenue 22 89 62 44 78 57 263 17 349 199 2 249 1431

5 Pico Avenue at Pier E Street 9 269 23 66 166 167 132 7 14 111 14 180 1158

6 Golden Shore Street at Ocean 
Boulevard 57 57 127 2 0 74 58 772 181 96 1180 505 3109

7 Magnolia Avenue/Queens Way at 
Ocean Boulevard 24 29 30 145 228 253 105 661 65 106 1,701 132 3479

8 Magnolia Avenue at Broadway Avenue 0 193 67 164 422 0 117 746 268 0 0 0 1977

9 Maine Avenue at Broadway Avenue 0 23 23 37 54 0 49 1,143 86 0 0 0 1415

10 Golden Avenue at 3rd Street 9 44 0 0 32 67 0 0 0 52 851 16 1071

11 Maine Avenue at 3rd Street 40 33 0 0 27 25 0 0 0 68 861 27 1081

12 Magnolia Avenue at 33rd Street 77 208 0 0 454 74 0 0 0 186 809 42 1850

13 Magnolia Avenue at 6th Street 0 165 35 74 486 0 68 701 74 0 0 0 1603

14 Daisy Avenue at 6th Street 0 42 29 33 24 0 88 752 38 0 0 0 1006

15 Daisy Avenue at 7th Street 66 54 0 0 26 64 0 0 0 28 1449 26 1713

16 Magnolia Avenue at 7th Street 83 131 0 0 356 66 0 0 0 244 1,326 69 2275

17 Magnolia Avenue at 10th Street 5 236 35 53 331 9 16 44 11 59 49 107 955

18 Pacific Avenue at Anaheim Street 76 321 47 76 360 52 50 781 56 94 1081 84 3078

19 Magnolia Avenue at Anaheim Street 149 238 53 53 247 51 73 701 77 43 1,070 59 2814

20 Oregon Avenue at Anaheim Street 30 0 0 13 1 61 53 847 39 10 1,284 37 2375

21 Cedar Avenue at Anaheim Street 32 94 33 44 53 33 38 732 17 37 1,010 47 2170

22 Pacific Avenue at 7th Street 40 170 0 0 405 45 0 0 0 97 1,302 91 2150



Final Traffic Operations Analysis Report
Shoemaker Bridge Replacement Project

August 2, 2019 | 96

Table 5-2: 2035 No Build AM Peak Hour Intersection Forecast

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

23 Pacific Avenue at 6th Street 0 171 59 90 400 0 43 827 32 0 0 0 1622

24 Pacific Avenue at 3rd Street 42 108 0 0 272 98 0 0 0 40 697 43 1300

25 Pacific Avenue at Broadway Avenue 0 135 55 67 263 0 35 478 97 0 0 0 1130

26 Pacific Avenue at Ocean Boulevard 4 3 3 61 1 178 109 628 3 6 1,775 149 2920

27 Atlantic Avenue at Anaheim Street 67 376 62 111 500 81 109 727 83 187 1,126 101 3530

28 Atlantic Avenue at 7th Street 118 278 149 71 300 103 0 0 0 60 1,169 132 2380

29 Atlantic Avenue at 6th Street 0 345 35 42 308 0 170 437 74 21 0 33 1465

30 Atlantic Avenue at 3rd Street 27 133 0 0 222 42 0 0 0 30 851 63 1368
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Table 5-3: 2035 No Build PM Peak Hour Intersection Forecast

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

1 Harbor Avenue at Anaheim Street 18 55 47 123 16 14 25 1,556 7 12 961 161 2995

2 Santa Fe Avenue at Anaheim Street 27 334 61 340 215 146 130 1159 19 13 720 256 3420

3 Santa Fe Avenue at 9th Street 0 0 0 223 0 11 9 567 0 10 283 421 1524

4 9th Street / SR-710 Ramps at Pier B 
Street / Pico Avenue 132 138 234 138 80 169 107 8 72 128 13 35 1254

5 Pico Avenue at Pier E Street 1 366 16 80 183 42 338 84 13 144 1 151 1419

6 Golden Shore at Ocean Boulevard 209 431 150 6 0 64 187 1,743 132 39 943 448 4352

7 Magnolia Avenue/Queens Way at 
Ocean Boulevard 101 144 55 234 114 301 229 1814 73 96 1,101 132 4394

8 Magnolia Avenue at Broadway Avenue 0 429 121 58 372 0 83 886 221 0 0 0 2170

9 Maine Avenue at Broadway Avenue 0 44 96 26 14 0 49 1,035 27 0 0 0 1291

10 Golden Avenue at 3rd Street 7 13 0 0 0 60 0 0 0 11 530 19 640

11 Maine Avenue at 3rd Street 34 55 0 0 7 17 0 0 0 33 532 31 709

12 Magnolia Avenue at 3rd Street 76 487 0 0 313 30 0 0 0 87 464 63 1520

13 Magnolia Avenue at 6th Street 0 374 176 94 326 0 68 1,387 55 0 0 0 2480

14 Daisy Avenue at 6th Street 0 34 33 37 36 0 78 1,495 96 0 0 0 1809

15 Daisy Avenue at 7th Street 42 78 0 0 37 24 0 0 0 37 575 40 833

16 Magnolia Avenue at 7th Street 63 378 0 0 274 28 0 0 0 156 544 112 1555

17 Magnolia Avenue at 10th Street 7 397 46 93 249 28 14 95 12 49 77 98 1165

18 Pacific Avenue at Anaheim Street 91 536 95 89 368 41 115 1327 50 36 693 57 3498

19 Magnolia Avenue at Anaheim Street 95 325 49 99 278 42 129 1,507 110 64 787 66 3551

20 Oregon Avenue at Anaheim Street 47 9 33 47 3 70 257 1,790 49 8 853 24 3190

21 Cedar Avenue at Anaheim Street 27 53 20 52 58 31 52 1,489 34 28 822 54 2720

22 Pacific Avenue at 7th Street 55 455 0 0 295 35 0 0 0 75 720 105 1740
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Table 5-3: 2035 No Build PM Peak Hour Intersection Forecast

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

23 Pacific Avenue at 6th Street 0 456 155 104 274 0 54 1,757 46 0 0 0 2846

24 Pacific Avenue at 3rd Street 101 423 0 0 190 65 0 0 0 30 427 87 1323

25 Pacific Avenue at Broadway 0 443 164 48 184 0 97 908 66 0 0 0 1910

26 Pacific Avenue at Ocean Boulevard 2 3 6 99 2 160 211 1,786 4 17 1,009 126 3425

27 Atlantic Avenue at Anaheim Street 67 527 104 97 530 102 149 1419 90 121 810 99 4115

28 Atlantic Avenue at 7th Street 63 464 573 110 385 85 0 0 0 67 685 78 2510

29 Atlantic Avenue at 6th Street 0 463 17 32 418 0 624 935 111 3 0 17 2620

30 Atlantic Avenue at 3rd Street 36 287 0 0 311 52 0 0 0 39 332 53 1110
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Figure 5-1: 2035 No Build Peak Hour Turning Movements
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5.1.3 Freeway Operations 
Table 5-4 displays freeway analysis results for mainline and ramps under 2035 No 
Build Conditions. HCM 2010 analysis worksheets are attached in Appendix N. In 2035, 
traffic congestion increases on SR-710. However, all basic freeway segments, 
weaving segments, and ramp junction areas operate with LOS E or better.

Table 5-4: 2035 No Build Freeway Facility Operations Analysis Results

Location Description Type

AM Peak Hour PM Peak Hour

Density1 LOS Density1 LOS
SR-710 Northbound

WB Anaheim Street On-Ramp to SB PCH Off-Ramp Weave 35.4 E 28.5 D

WB Anaheim St Off-Ramp to WB Anaheim St On-Ramp Basic 24.5 C 20.5 C

EB Anaheim St On-Ramp to WB Anaheim St Off-Ramp Weave 24.9 C 22.2 C

Shoreline Dr On-Ramp to EB Anaheim St On-Ramp Basic 24 C 19.2 C

EB Anaheim St Off-Ramp to Shoreline Dr On-Ramp Basic 17.5 B 13.3 B

9th & Pier B & Pico St On-Ramp to EB Anaheim St Off-Ramp Weave 15.2 B 14 B

Shoemaker Bridge/Shoreline Drive Northbound

7th St On-Ramp / 10th St Off-Ramp Weave 35.3 E 22.7 C

SR-710 Southbound

North of WB Anaheim St Off Ramp Basic 39.5 E 31.3 D

WB Anaheim St Off-Ramp Off 35 D 30.2 D

WB Anaheim St Off-Ramp to WB Anaheim St On-Ramp Basic 33.8 D 28.3 D

WB Anaheim St On-Ramp to EB Anaheim St Off-Ramp Weave 25.4 C 21.1 C

EB Anaheim St Off-Ramp to Shoreline Dr Off-Ramp Basic 18.9 C 15.3 B

Shoreline Dr Major Off-Ramp Off 18.9 B 15.2 B

Shoreline Dr Major Off-Ramp to EB Anaheim St On-Ramp Basic 14.1 B 9.7 A

EB Anaheim St On-Ramp On 17.6 B 13.4 B

South of EB Anaheim St On-Ramp Basic 16.3 B 11.2 B

Shoemaker Bridge/Shoreline Drive Southbound

9th St On-Ramp / 6th St Off-Ramp Weave 27.4 C 32.2 D
1 Density = passenger car/mile/lane

5.1.4 Roadway Segments 
Table 5-5 summarizes the result of the 2035 Project Design Year No Build roadway 
segment analysis conducted for the surrounding roadway circulation system within the 
immediate vicinity of the Shoemaker Bridge. All the roadway segments analyzed 
operate at satisfactory LOS E or better. 
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Table 5-5: 2035 No Build Roadway Segment Analysis Results

ID Segment Description
No. of 
Lanes

LOS E 
Hourly 

Capacity

2035 No Build Hourly 
Volumes

Volume to Capacity 
Ratios LOS E or Better?

AM Peak PM Peak AM Peak
PM

Peak
AM 

Peak
PM

Peak

1
EB Anaheim Street West of Oregon 

Avenue 3 2530 867 1943 0.34 0.77 Yes Yes

WB Anaheim Street West of Oregon 
Avenue 3 2530 1382 1001 0.55 0.40 Yes Yes

2 WB 7th Street East of Shoreline Drive 2 2020 1267 680 0.63 0.34 Yes Yes

3 WB 7th Street West of Daisy Avenue 2 2020 1326 810 0.66 0.40 Yes Yes

4 WB 7th Street West of Magnolia 
Avenue 3 3040 1526 726 0.50 0.24 Yes Yes

5 EB 6th Street West of Magnolia 
Avenue 3 3040 853 1521 0.28 0.50 Yes Yes

6 EB 6th Street West of Daisy Avenue 2 2020 990 1582 0.49 0.78 Yes Yes

7 EB 6th Street East of Shoreline Drive 2 2020 718 1498 0.36 0.74 Yes Yes

8 SB Shoreline Drive North of Broadway 
Avenue 2 3950 2454 1764 0.62 0.45 Yes Yes

9 NB Shoreline Drive North of 3rd Street 2 3950 2279 2075 0.58 0.53 Yes Yes

10
NB Golden Avenue South of 6th Street 1 620 39 43 0.06 0.07 Yes Yes

SB Golden Avenue South of 6th Street 1 620 17 20 0.03 0.03 Yes Yes

11
NB Maine Avenue South of 6th Street 1 620 52 52 0.08 0.08 Yes Yes

SB Maine Avenue South of 6th Street 1 620 19 24 0.03 0.04 Yes Yes

12
NB Daisy Avenue South of 6th Street 1 620 68 129 0.11 0.21 Yes Yes

SB Daisy Avenue South of 6th Street 1 620 103 135 0.17 0.22 Yes Yes

13
NB Magnolia Avenue South of 6th Street 1 840 213 560 0.25 0.67 Yes Yes

SB Magnolia Avenue South of 6th Street 1 840 511 323 0.61 0.38 Yes Yes

14 WB 3rd Street East of Maine Avenue 2 2020 949 573 0.47 0.28 Yes Yes
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Table 5-5: 2035 No Build Roadway Segment Analysis Results

ID Segment Description
No. of 
Lanes

LOS E 
Hourly 

Capacity

2035 No Build Hourly 
Volumes

Volume to Capacity 
Ratios LOS E or Better?

AM Peak PM Peak AM Peak
PM

Peak
AM 

Peak
PM

Peak

15 WB 3rd Street West of Maine Avenue 2 2020 912 555 0.45 0.27 Yes Yes

16 WB 3rd Street West of Golden Avenue 2 2020 1218 573 0.60 0.28 Yes Yes

17 EB Broadway Avenue East of Shoreline Drive 2 2020 1216 900 0.60 0.45 Yes Yes

18 EB Broadway Avenue West of Golden Avenue 2 2020 1259 928 0.62 0.46 Yes Yes

19
NB Magnolia Avenue North of Ocean Blvd 2 1680 333 434 0.20 0.26 Yes Yes

SB Magnolia Avenue North of Ocean Blvd 2 1680 485 661 0.29 0.39 Yes Yes

20
EB Ocean Blvd East of Magnolia 

Avenue 3 2530 835 1946 0.33 0.77 Yes Yes

WB Ocean Blvd East of Magnolia 
Avenue 3 2530 1953 1389 0.77 0.55 Yes Yes

21
EB Ocean Blvd West of Magnolia 

Avenue 3 2530 859 2036 0.34 0.80 Yes Yes

WB Ocean Blvd West of Magnolia 
Avenue 4 3390 2041 1576 0.60 0.46 Yes Yes

22 NB Shoreline Drive South of 3rd Street 2 3950 608 1148 0.15 0.29 Yes Yes

23 NB Shoreline Drive Off Ramp to Ocean 
Blvd 1 840 78 82 0.09 0.10 Yes Yes

24
EB Ocean Blvd West of Golden Shore 3 2530 1054 2028 0.42 0.80 Yes Yes

WB Ocean Blvd West of Golden Shore 3 2530 1488 1281 0.59 0.51 Yes Yes

25 NB Shoreline Drive South of Ocean Blvd 3 2530 572 642 0.23 0.25 Yes Yes

26 SB Shoreline Drive North of Ocean Blvd 2 3950 1247 878 0.32 0.22 Yes Yes

27
NB Shoreline Drive On Shoemaker Bridge 3 5920 3310 2499 0.56 0.42 Yes Yes

SB Shoreline Drive On Shoemaker Bridge 3 5920 2964 3026 0.50 0.51 Yes Yes
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Table 5-5: 2035 No Build Roadway Segment Analysis Results

ID Segment Description
No. of 
Lanes

LOS E 
Hourly 

Capacity

2035 No Build Hourly 
Volumes

Volume to Capacity 
Ratios LOS E or Better?

AM Peak PM Peak AM Peak
PM

Peak
AM 

Peak
PM

Peak

28 NB Golden Shore 
Street

b/w Ocean and 
Shoreline 2 1310 231 742 0.18 0.57 Yes Yes

28 SB Golden Shore 
Street

b/w Ocean and 
Shoreline 2 1310 254 121 0.19 0.09 Yes Yes

29

NB Golden Shore 
Street

South of Shoreline 
Drive 2 1310 69 330 0.05 0.25 Yes Yes

SB Golden Shore 
Street

South of Shoreline 
Drive 2 1310 343 416 0.26 0.32 Yes Yes
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5.1.5 Intersection LOS Analysis
Table 5-6 displays intersection LOS and average vehicle delay results for Study Area 
intersections under 2035 No Build Condition. All study intersections operate at LOS D 
or better; except for the intersection of Pier B Street/Pico Avenue at SR-710 Ramps/9th

Street, which continues to operate at LOS F during the AM Peak Hour. The LOS 
worksheets for the 2035 No Build condition analysis are contained in Appendix O.

Table 5-6: 2035 No Build Peak Hour Level of Service Results

ID North-South Street East-West Street Control

AM Peak Hour PM Peak Hour

DELAY LOS DELAY LOS

1 Harbor Avenue Anaheim Street Signalized 9.2 A 12.5 B

2 Santa Fe Avenue Anaheim Street Signalized 30.8 C 40.6 D

3 Santa Fe Avenue 9th Street Signalized 12.0 B 47.6 D

4 Pier B Street / Pico 
Avenue

SR-710 Ramps/9th

Street Signalized >100 F 30.0 C

5 Pico Avenue Ocean Boulevard 
Ramps Signalized 28.9 C 44.7 D

6 Golden Shore Ocean Boulevard Signalized 24.2 C 26.2 C

7 Magnolia Avenue/Queens 
Way Ocean Boulevard Signalized 18.3 B 15.1 B

8 Magnolia Avenue Broadway Avenue Signalized 20.0 B 20.3 C

9 Maine Avenue Broadway Avenue Signalized 3.0 A 6.1 A

10 Golden Avenue 3rd Street Signalized 16.1 B 13.4 B

11 Maine Avenue 3rd Street Signalized 13.4 B 13.2 B

12 Magnolia Avenue 3rd Street Signalized 17.2 B 17.2 B

13 Magnolia Avenue 6th Street Signalized 17.8 B 29.6 C

14 Daisy Avenue 6th Street Signalized 6.5 A 5.9 A

15 Daisy Avenue 7th Street Signalized 16.2 B 14.8 B

16 Magnolia Avenue 7th Street Signalized 18.3 B 19.4 B

17 Magnolia Avenue 10th Street Signalized 13.4 B 14.0 B

18 Pacific Avenue Anaheim Street Signalized 16.9 B 13.4 B

19 Magnolia Avenue Anaheim Street Signalized 20.0 B 15.8 B

20 Oregon Avenue Anaheim Street Signalized 4.3 A 15.9 B

21 Cedar Avenue Anaheim Street Signalized 12.4 B 6.8 A

22 Pacific Avenue 7th Street Signalized 28.7 C 15.4 B

23 Pacific Avenue 6th Street Signalized 17.0 B 23.7 C

24 Pacific Avenue 3rd Street Signalized 23.0 C 12.4 B

25 Pacific Avenue Broadway Avenue Signalized 18.5 B 18.5 B
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Table 5-6: 2035 No Build Peak Hour Level of Service Results

ID North-South Street East-West Street Control

AM Peak Hour PM Peak Hour

DELAY LOS DELAY LOS

26 Pacific Avenue Ocean Boulevard Signalized 28.3 C 11.4 B

27 Atlantic Avenue Anaheim Street Signalized 25.4 C 34.3 C

28 Atlantic Avenue 7th Street Signalized 21.3 C 16.8 B

29 Atlantic Avenue 6th Street Signalized 18.4 B 24.5 C

30 Atlantic Avenue 3rd Street Signalized 12.1 B 20.2 C

Bold indicates LOS E or F

5.1.6 Intersection Queuing Analysis
Table 5-7 displays intersection queuing results for key study intersections that will be 
affected by the proposed project. The queuing worksheets for 2035 No Build condition 
analysis are contained in Appendix P. As shown in Table 5-7, adequate storage is 
provided for all study area intersections under 2035 No Build conditions with the 
exception of the following:

Maine Avenue and Broadway – northbound right-turn lane

Magnolia Avenue and 6th Street – southbound through lane

Table 5-7: 2035 No Build Peak Hour Queuing Results

No. Intersection Movement
Minimum Storage 

Required (ft.)
Provided 
Storage

Storage 
Adequate?

4 Pico Ave/Pier B St and 
SR-710 Ramps/9th St

EBT 138 600 Yes

EBR 25 300 Yes

WBT 65 500 Yes

NBL 57 300 Yes

NBT 92 700 Yes

NBR 50 700 Yes

SBL 115 150 Yes

SBT 51 200 Yes

SBR 30 200 Yes

8 Magnolia Avenue and 
Broadway

EBL 40 130 Yes

EBT 178 315 Yes

EBR 25 315 Yes

NBT 150 600 Yes

SBL 79 170 Yes
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Table 5-7: 2035 No Build Peak Hour Queuing Results

No. Intersection Movement
Minimum Storage 

Required (ft.)
Provided 
Storage

Storage 
Adequate?

SBT 122 350 Yes

9 Maine Avenue and 
Broadway EBL 25 130 Yes

9 Maine Avenue and 
Broadway

EBT 96 225 Yes

NBT 49 100 Yes

NBR 41 25 No

SBT 98 360 Yes

13 Magnolia Avenue and 
6th Street

EBT 308 330 Yes

NBT 80 350 Yes

SBL 64 80 Yes

SBT 374 350 No

14 Daisy Street and 6th

Street

EBT 128 225 Yes

NBT 56 350 Yes

SBT 83 345 Yes

15 Daisy Street and 7th

Street

WBT 25 320 Yes

NBT 101 345 Yes

SBT 39 340 Yes

SBR 49 50 Yes

16 Magnolia Avenue and 
7th Street

WBT 182 400 Yes

NBL 52 90 Yes

NBT 251 340 Yes

SBT 144 340 Yes

SBR 25 50 Yes

Bold indicates inadequate storage 

5.2 Future (2035) Build - Alternative 2
Future (2035) Build Alternative 2 results are based on the proposed reconfigurations 
and improvements previously described in sections 4.3 and 4.3.2.

5.2.1 2035 Build Arterial Forecast 
Table 5-8 presents daily forecast for Study Area arterial segments under future Build 
Conditions.
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Table 5-8: 2035 Build – Arterial Daily Volume Forecast

ID Segment Description 2035 No Build 2035 Build

1 Anaheim Street w/o Oregon Avenue 36,500 46,900

2 W 7th Street e/o Shoreline Drive 13,300 14,600

3 W 7th Street w/o Daisy Avenue 14,100 14,400

4 7th Street w/o Magnolia Avenue 14,200 13,500

5 6th Street w/o Magnolia Avenue 14,200 900

6 W 6th Street w/o Daisy Avenue 16,700 500

7 W 6th Street e/o Shoreline Drive 14,700 N/A

8 Shoreline Drive n/o Broadway 27,400 26,100

9 NB Shoreline Drive n/o 3rd Street 28,200 N/A

10 Golden Avenue s/o 6th Street 600 600

11 Maine Avenue s/o 6th Street 1,100 3,000

12 Daisy Avenue s/o 6th Street 2,900 2,800

13 Magnolia Avenue s/o 6th Street 9,800 17,600

14 3rd Street e/o Maine Avenue 10,300 5,100

15 3rd Street w/o Maine Avenue 10,100 900

16 W 3rd Street w/o Golden Avenue 10,900 N/A

17 Broadway e/o Shoreline Drive 13,900 13,700

18 Broadway w/o Maine Avenue 15,500 13,700

19 Magnolia Avenue n/o Ocean Boulevard 11,000 20,000

20 Ocean Boulevard e/o Magnolia Avenue 38,300 46,000

21 Ocean Boulevard w/o Magnolia Avenue 39,300 40,600

22 NB Shoreline Drive s/o 3rd Street 11,000 N/A

23 NB off-ramp between Shoreline Drive and Ocean 
Boulevard 819 N/A

24 Ocean Boulevard w/o Golden Shore 30,300 31,200

25 NB Shoreline Drive s/o Ocean Boulevard 8,200 12,200

26 SB Shoreline Drive n/o Ocean Boulevard 13,400 13,300

27 Shoreline Drive on Shoemaker Bridge 78,900 79,500

28 Golden Shore b/w Ocean Boulevard and 
Shoreline Drive 6,600 6,600

29 Golden Shore s/o Shoreline Drive 5,600 6,500
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5.2.2 2035 Build Intersection Forecast
No traffic model run was conducted; instead traffic was manually redistributed based 
on professional judgment. Redistribution of traffic due to the elimination of eastbound 
and westbound connectors (and their associated ramps) from Shoreline Drive to 9th

Street and 10th Street is consistent with the methodology of redistribution assumed in 
the 2012 Traffic Study. Figure 5-2 illustrates the redistribution of 2035 peak hour traffic 
through the Study Area. Detailed redistribution of traffic caused by the Build Condition
is presented in Appendix Q and intersection peak hour forecast is presented in 
Table 5-9 and Table 5-10 for the AM and PM peak hours, respectively. Similar to the 
existing and No Build Conditions, post-processed intersection peak hour forecast was 
balanced to preserve conservation of flow between adjacent intersections. Figure 5-3
represents intersection turning movement volumes under 2035 Build Conditions. 
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Figure 5-2: 2035 Redistribution of 9th Street and 10th Street Traffic
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Table 5-9: 2035 Build AM Peak Hour Intersection Forecast

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

1 Harbor Avenue at Anaheim Street 3 13 26 112 17 7 4 1,171 10 18 1,702 174 3,257

2 Santa Fe Avenue at Anaheim Street 6 64 151 334 145 136 39 644 9 9 1,375 318 3,230

3 Santa Fe Avenue at 9th Street 0 0 0 175 0 6 126 126 0 3 94 80 610

4 9th Street / SR-710 Ramps at Pier B Street / 
Pico Avenue 22 89 62 44 78 57 263 17 349 199 2 249 1,431

5 Pico Avenue at Pier E Street 9 269 23 66 166 167 132 7 14 111 14 180 1,158

6 Golden Shore Street at Ocean Boulevard 131 9 129 45 0 5 9 853 181 96 1,299 76 2,833

7 Magnolia Avenue/Queens Way at Ocean 
Boulevard 24 228 30 145 268 203 154 693 65 85 1,820 561 4,276

8 Magnolia Avenue at Broadway Avenue 547 392 67 164 462 233 117 746 218 0 0 0 2,946

9 Maine Avenue at Broadway Avenue 13 12 21 19 54 362 49 1093 86 0 770 10 2,489

10 Golden Avenue at 3rd Street 0 22 31 6 32 0 0 0 0 52 0 16 159

11 Maine Avenue at 3rd Street 4 43 2 11 115 2 4 33 9 301 69 27 620

12 Magnolia Avenue at 3rd Street 8 407 0 0 560 7 19 0 35 352 403 282 2,073

13 Magnolia Avenue at 6th Street 18 601 21 44 585 2 4 43 4 56 17 28 1,423

14 Daisy Avenue at 6th Street 3 71 17 33 62 9 19 3 3 11 3 17 251

15 Daisy Avenue at 7th Street 84 14 12 13 29 64 66 711 39 28 1449 10 2,519

16 Magnolia Avenue at 7th Street 306 330 14 30 368 66 76 648 59 188 1326 41 3,452

17 Magnolia Avenue at 10th Street 5 435 35 53 371 9 16 44 11 59 49 107 1,194

18 Pacific Avenue at Anaheim Street 235 321 47 76 360 52 50 821 96 94 1,176 84 3,412

19 Magnolia Avenue at Anaheim Street 348 238 53 53 247 51 73 781 117 43 1,325 59 3,388

20 Oregon Avenue at Anaheim Street 30 0 0 13 1 61 53 966 39 10 1,737 37 2,947

21 Cedar Avenue at Anaheim Street 32 94 33 44 53 33 38 812 17 37 1,265 47 2,505

22 Pacific Avenue at 7th Street 28 339 24 36 423 31 26 678 19 69 1240 55 2,968
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Table 5-9: 2035 Build AM Peak Hour Intersection Forecast

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

23 Pacific Avenue at 6th Street 12 342 35 54 440 14 17 149 13 28 75 36 1,215

24 Pacific Avenue at 3rd Street 42 267 0 0 312 98 0 0 0 40 697 43 1,499

25 Pacific Avenue at Broadway Avenue 0 294 55 67 303 0 35 478 97 0 0 0 1,329

26 Pacific Avenue at Ocean Boulevard 4 162 3 61 41 178 109 660 3 6 1,894 149 3,270

27 Atlantic Avenue at Anaheim Street 67 376 62 111 500 81 109 727 83 187 1,126 101 3,530

28 Atlantic Avenue at 7th Street 83 254 55 71 331 72 24 423 52 60 1062 132 2,619

29 Atlantic Avenue at 6th Street 35 310 35 42 360 31 52 132 22 21 142 33 1,215

30 Atlantic Avenue at 3rd Street 27 133 0 0 222 42 0 0 0 30 851 63 1,368

31 Golden Shore at Broadway Avenue 0 0 94 0 0 0 0 1,165 50 0 1,145 0 2,454

32 Shoreline Drive at Broadway Avenue 0 778 15 1,200 1,200 0 0 0 0 57 0 1088 4,338

33 Shoreline Drive at 7th Street 0 1,746 120 697 2,329 0 0 0 0 71 0 1526 6,489

34 Shoreline Drive at Golden Shore 34 61 8 150 147 14 134 843 280 72 745 123 2,611

35 Seaside Connector at Shoreline Drive 0 0 0 0 0 98 343 658 0 0 842 42 1,983
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Table 5-10: 2035 Build PM Peak Hour Intersection Forecast

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

1 Harbor Avenue at Anaheim Street 18 55 47 123 16 14 25 1,961 7 12 1,262 161 3,701

2 Santa Fe Avenue at Anaheim Street 14 167 466 340 215 146 130 1,159 19 13 1,021 256 3,946

3 Santa Fe Avenue at 9th Street 0 0 0 223 0 11 414 162 0 10 162 241 1,223

4 9th Street / SR-710 Ramps at Pier B 
Street / Pico Avenue 132 138 234 138 80 169 107 8 72 128 13 35 1,254

5 Pico Avenue at Pier E Street 1 366 16 80 183 42 338 84 13 144 1 151 1,419

6 Golden Shore Street at Ocean 
Boulevard 273 65 156 54 0 6 28 2,028 132 39 1,078 67 3,926

7 Magnolia Avenue/Queens Way at 
Ocean Boulevard 101 324 55 234 294 241 394 1,940 73 77 1,236 513 5,482

8 Magnolia Avenue at Broadway 
Avenue 614 609 121 58 552 199 83 886 161 0 0 0 3,283

9 Maine Avenue at Broadway Avenue 17 37 86 13 14 313 49 975 27 0 813 10 2,354

10 Golden Avenue at 3rd Street 0 6 14 2 0 0 0 0 0 11 0 19 52

11 Maine Avenue at 3rd Street 3 65 10 8 81 2 2 14 7 245 48 31 516

12 Magnolia Avenue at 3rd Street 8 667 0 0 520 3 17 0 20 259 303 52 1,849

13 Magnolia Avenue at 6th Street 40 587 106 56 550 2 7 100 6 36 18 45 1,553

14 Daisy Avenue at 6th Street 6 68 20 37 132 14 25 23 12 8 5 37 387

15 Daisy Avenue at 7th Street 58 72 13 15 42 24 59 1,417 95 39 575 3 2,412

16 Magnolia Avenue at 7th Street 15 558 71 39 418 28 78 1,288 44 120 546 67 3,272

17 Magnolia Avenue at 10th Street 7 577 46 93 429 28 14 95 12 49 77 98 1,525

18 Pacific Avenue at Anaheim Street 167 536 95 89 368 41 115 1,417 185 36 738 57 3,844

19 Magnolia Avenue at Anaheim Street 275 325 49 99 278 42 129 1,732 290 64 908 66 4,257

20 Oregon Avenue at Anaheim Street 47 9 33 47 3 70 257 2,195 49 8 1,154 24 3,896

21 Cedar Avenue at Anaheim Street 27 53 20 52 58 31 52 1,714 34 28 943 54 3,066
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Table 5-10: 2035 Build PM Peak Hour Intersection Forecast

# Description NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR TOTAL

22 Pacific Avenue at 7th Street 38 541 62 42 399 24 32 1,326 28 53 676 63 3,284

23 Pacific Avenue at 6th Street 17 577 93 62 409 11 22 431 18 22 53 42 1,757

24 Pacific Avenue at 3rd Street 101 499 0 0 325 65 0 0 0 30 427 87 1,534

25 Pacific Avenue at Broadway Avenue 0 519 164 48 319 0 97 908 66 0 0 0 2,121

26 Pacific Avenue at Ocean Boulevard 2 79 6 99 137 160 211 1,912 4 17 1,144 126 3,897

27 Atlantic Avenue at Anaheim Street 67 527 104 97 530 102 149 1,419 90 121 810 99 4,115

28 Atlantic Avenue at 7th Street 44 385 256 110 411 59 79 990 70 67 604 78 3,153

29 Atlantic Avenue at 6th Street 19 444 17 32 488 26 228 341 41 3 106 17 1,762

30 Atlantic Avenue at 3rd Street 36 287 0 0 311 52 0 0 0 39 332 53 1,110

31 Golden Shore at Broadway Avenue 0 0 160 0 0 0 0 880 60 0 1143 0 2,243

32 Shoreline Drive at Broadway Avenue 0 996 20 920 800 0 0 0 0 57 0 1,086 3,879

33 Shoreline Drive at 7th Street 0 1,979 103 1,454 1,615 0 0 0 0 105 0 552 5,808

34 Shoreline Drive at Golden Shore 183 216 101 94 80 9 17 787 53 26 824 249 2,639

35 Seaside Connector at Shoreline Drive 0 0 0 0 0 360 74 908 0 0 739 37 2,118
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Figure 5-3: 2035 Build Peak Hour Turning Movements
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5.2.3 Freeway Operations
Under the year 2035 build conditions, physical configuration along SR-710 mainline 
stay same as that under the No Build conditions. On Shoemaker Bridge itself, traffic 
operations are influenced by physical changes that would occur under the proposed 
project compared to the No Build condition. Due to the removal of connectors between 
9th/10th Street and Shoreline Drive, portion of the traffic is anticipated to use SR-710
and Anaheim Street. The removal also eliminates a weave taking place at the northern 
end of the bridge structure. Shoreline Drive at Shoemaker Bridge connects SR-710
and 7th Street. The northbound SR-710 on ramp from Shoreline Drive is a major merge 
and no analysis is applicable for this type of junction area. The southbound SR-710 
off ramp to Shoreline Drive/7th Street is a major diverge. Table 5-11 displays freeway 
analysis results for mainline and ramps under 2035 Build Conditions. HCM 2010 
analysis worksheets are attached in Appendix R. As shown in Table 5-11, all basic 
freeway segments, weaving segments, and ramp junction areas are expected to 
operate at LOS D or better except for the following two mainline segments. The two 
mainline segments as shown below are expected to operate at same level of service 
as under the build conditions, LOS E during the morning peak hour.

Northbound SR-710 - Westbound Anaheim Street on ramp and southbound 
Pacific Highway off ramp

Southbound SR-710 - North of westbound Anaheim Street off ramp

Table 5-11: 2035 Build Freeway Operations Results

Location Description Type

AM Peak Hour PM Peak Hour

Density1 LOS Density1 LOS
SR-710 Northbound

WB Anaheim Street On-Ramp to SB PCH Off-Ramp Weave 35.4 E 28.5 D

WB Anaheim St Off-Ramp to WB Anaheim St On-Ramp Basic 24.5 C 20.5 C

EB Anaheim St On-Ramp to WB Anaheim St Off-Ramp Weave 32.4 D 27.4 C

Shoreline Dr On-Ramp to EB Anaheim St On-Ramp Basic 27.6 D 21.9 C

EB Anaheim St Off-Ramp to Shoreline Dr On-Ramp Basic 17.5 B 13.3 B

9th & Pier B & Pico St On-Ramp to EB Anaheim St Off-Ramp Weave 15.2 B 14.0 B

Shoemaker Bridge/Shoreline Drive Northbound

SR-710 on from Shoreline Dr & 7th St Major 
Merge

No analysis applicable for major merge 
junction area

SR-710 Southbound

North of WB Anaheim St Off Ramp Basic 39.5 E 31.3 D

WB Anaheim St Off-Ramp Off 35.0 D 30.2 D

WB Anaheim St Off-Ramp to WB Anaheim St On-Ramp Basic 33.8 D 28.3 D

WB Anaheim St On-Ramp to EB Anaheim St Off-Ramp Weave 26.1 C 21.4 C
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Table 5-11: 2035 Build Freeway Operations Results

Location Description Type

AM Peak Hour PM Peak Hour

Density1 LOS Density1 LOS
EB Anaheim St Off-Ramp to Shoreline Dr Off-Ramp Basic 19.2 C 15.4 B

Shoreline Dr Major Off-Ramp to EB Anaheim St On-Ramp Basic 14.5 B 9.9 A

EB Anaheim St On-Ramp On 17.9 B 13.5 B

South of EB Anaheim St On-Ramp Basic 16.8 B 11.3 B

Shoemaker Bridge/Shoreline Drive Southbound

SR-710 off to Shoreline Dr & 7th St Major 
Diverge 19.1 B 15.3 B

1 Density = passenger car/mile/lane

5.2.4 Roadway Segments 
Table 5-12 displays analysis results for roadway segment analysis under 2035 Build 
Conditions. As shown in Table 5-12, all Study Area roadway segments operate at LOS 
E or better; except the following which operate at LOS F:

WB 7th Street west of Magnolia Avenue during AM Peak Hour 

SB Shoreline Drive north of Broadway during AM Peak Hour 
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Table 5-12: 2035 Build Roadway Segment Analysis Results

ID Segment Description
No. of 
Lanes

LOS E 
Hourly 

Capacity

2035 Build Hourly 
Volumes

Volume to Capacity 
Ratios LOS E or Better?

AM 
Peak PM Peak

AM 
Peak PM Peak

AM 
Peak

PM
Peak

1
EB Anaheim Street West of Oregon Avenue 3 2530 1058 2501 0.42 0.99 Yes Yes

WB Anaheim Street West of Oregon Avenue 3 2530 1828 1271 0.72 0.50 Yes Yes

2 WB 7th Street East of Shoreline Drive 2 1680 1597 657 0.95 0.39 Yes Yes

3 WB 7th Street West of Daisy Avenue 2 1680 1597 657 0.95 0.39 Yes Yes

4 WB 7th Street West of Magnolia Avenue 2 1680 1698 589 1.01 0.35 No Yes

5 EB 6th Street West of Magnolia Avenue 1 620 51 113 0.08 0.18 Yes Yes

6 EB 6th Street West of Daisy Avenue 1 620 25 60 0.04 0.10 Yes Yes

7 EB 6th Street East of Shoreline Drive 2 N/A N/A N/A N/A N/A N/A N/A

8 SB Shoreline Drive North of Broadway 2 2200 2400 1720 1.09 0.78 No Yes

9 NB Shoreline Drive North of 3rd Street 2 N/A N/A N/A N/A N/A N/A N/A

10
NB Golden Avenue South of 6th Street 1 620 38 25 0.06 0.04 Yes Yes

SB Golden Avenue South of 6th Street 1 620 38 2 0.06 0.00 Yes Yes

11
NB Maine Avenue South of 6th Street 1 620 74 98 0.12 0.16 Yes Yes

SB Maine Avenue South of 6th Street 1 620 128 91 0.21 0.15 Yes Yes

12
NB Daisy Avenue South of 6th Street 1 620 91 94 0.15 0.15 Yes Yes

SB Daisy Avenue South of 6th Street 1 620 76 152 0.12 0.25 Yes Yes

13
NB Magnolia Avenue South of 6th Street 1 840 640 733 0.76 0.87 Yes Yes

SB Magnolia Avenue South of 6th Street 1 840 645 592 0.77 0.70 Yes Yes

14 WB 3rd Street East of Maine Avenue 2 2020 397 324 0.20 0.16 Yes Yes

15 WB 3rd Street West of Maine Avenue 2 2020 75 53 0.04 0.03 Yes Yes

16 WB 3rd Street West of Golden Avenue 2 N/A N/A N/A N/A N/A N/A N/A

17 EB Broadway East of Shoreline Drive 2 1680 1215 940 0.72 0.56 Yes Yes
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Table 5-12: 2035 Build Roadway Segment Analysis Results

ID Segment Description
No. of 
Lanes

LOS E 
Hourly 

Capacity

2035 Build Hourly 
Volumes

Volume to Capacity 
Ratios LOS E or Better?

AM 
Peak PM Peak

AM 
Peak PM Peak

AM 
Peak

PM
Peak

18 EB Broadway West of Maine Avenue 2 1680 1228 1051 0.73 0.63 Yes Yes

19
NB Magnolia Avenue North of Ocean Blvd 2 1680 943 1231 0.56 0.73 Yes Yes

SB Magnolia Avenue North of Ocean Blvd 2 1680 616 769 0.37 0.46 Yes Yes

20
EB Ocean Blvd East of Magnolia Avenue 3 2530 868 2229 0.34 0.88 Yes Yes

WB Ocean Blvd East of Magnolia Avenue 3 2530 2466 1826 0.97 0.72 Yes Yes

21
EB Ocean Blvd West of Magnolia Avenue 3 2530 912 2407 0.36 0.95 Yes Yes

WB Ocean Blvd West of Magnolia Avenue 4 3390 2047 1578 0.60 0.47 Yes Yes

22 NB Shoreline Drive South of 3rd Street 2 N/A N/A N/A N/A N/A N/A N/A

23 NB Shoreline Drive Off Ramp to Ocean Blvd 1 N/A N/A N/A N/A N/A N/A N/A

24
EB Ocean Blvd West of Golden Shore 3 2530 1043 2188 0.41 0.86 Yes Yes

WB Ocean Blvd West of Golden Shore 3 2530 1435 1357 0.57 0.54 Yes Yes

25 NB Shoreline Drive South of Ocean Blvd 2 2200 793 1016 0.36 0.46 Yes Yes

26 SB Shoreline Drive North of Ocean Blvd 2 2200 1257 857 0.57 0.39 Yes Yes

27
NB Shoreline Drive On Shoemaker Bridge 2 3950 3272 2531 0.83 0.64 Yes Yes

SB Shoreline Drive On Shoemaker Bridge 2 3950 3026 3069 0.77 0.78 Yes Yes

28
NB Golden Shore Street B/w Ocean and Shoreline 2 1310 269 494 0.21 0.38 Yes Yes

SB Golden Shore Street B/w Ocean and Shoreline 2 1310 277 171 0.21 0.13 Yes Yes

29
NB Golden Shore Street South of Shoreline Drive 2 1310 103 500 0.08 0.38 Yes Yes

SB Golden Shore Street South of Shoreline Drive 2 1310 499 159 0.38 0.12 Yes Yes

Bold indicates LOS F
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5.2.5 Intersection LOS Analysis 
2035 Build LOS analyses were conducted using the methodologies described in 
Chapter 2. The intersections LOS results are discussed below. The LOS worksheets 
for the 2035 Build analysis are contained in Appendix S. The roundabout at Shoreline 
Drive and 7th Street (Design Option A) is analyzed based on its design features. The 
design assumes one by-pass lane for each of the three approaches. Potential 
improvement of installing a meter at high volume entrances is expected to reduce 
conflicts and increase gap interval at other entrances, and balance the queues among 
all approaches.

Table 5-13 displays intersection LOS and average vehicle delay results for Study Area
intersections under 2035 Build conditions. As shown in Table 5-13, all Study Area 
intersections operate at acceptable LOS E or better under 2035 Build Conditions with 
the exception of the following: 

Pier B Street / Pico Avenue at SR-710 Ramps/9th Street during AM Peak 
Hour

Table 5-13: 2035 Build Peak Hour Level of Service Results

ID North-South Street East-West Street Control

AM Peak Hour PM Peak Hour

DELAY LOS DELAY LOS

1 Harbor Avenue Anaheim Street Signalized 22.3 C 12.5 B

2 Santa Fe Avenue Anaheim Street Signalized 46.1 D 52.6 D

3 Santa Fe Avenue 9th Street Signalized 33.8 C 25.9 C

4 Pier B Street / Pico 
Avenue

SR-710 Ramps/9th

Street Signalized >100 F 30.0 C

5 Pico Avenue
Ocean Boulevard 
Ramps Signalized 28.9 C 34.3 C

6 Golden Shore Ocean Boulevard Signalized 22.7 C 21.0 C

7 Magnolia Avenue/Queens 
Way Ocean Boulevard Signalized 51.4 D 38.6 D

8 Magnolia Avenue Broadway Avenue Signalized 34.7 C 38.5 D

9 Maine Avenue Broadway Avenue Signalized 25.4 C 21.5 C

10 Golden Avenue 3rd Street Stop Sign 9.2 A 8.7 A

11 Maine Avenue 3rd Street Signalized 17.6 B 16.7 B

12 Magnolia Avenue 3rd Street Signalized 28.4 C 21.1 C

13 Magnolia Avenue 6th Street Signalized 33.1 C 34.1 C

14 Daisy Avenue 6th Street Signalized 20.0 B 18.2 B

15 Daisy Avenue 7th Street Signalized 6.2 A 6.8 A

16 Magnolia Avenue 7th Street Signalized 51.7 D 31.4 C

17 Magnolia Avenue 10th Street Signalized 12.3 B 14.2 B
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Table 5-13: 2035 Build Peak Hour Level of Service Results

ID North-South Street East-West Street Control

AM Peak Hour PM Peak Hour

DELAY LOS DELAY LOS

18 Pacific Avenue Anaheim Street Signalized 25.1 C 21.6 C

19 Magnolia Avenue Anaheim Street Signalized 19.6 B 33.5 C

20 Oregon Avenue Anaheim Street Signalized 5.1 A 16.2 B

21 Cedar Avenue Anaheim Street Signalized 9.6 A 18.3 B

22 Pacific Avenue 7th Street Signalized 41.4 D 38.7 D

23 Pacific Avenue 6th Street Signalized 13.6 B 20.3 C

24 Pacific Avenue 3rd Street Signalized 16.7 B 15.2 B

25 Pacific Avenue Broadway Avenue Signalized 15.4 B 15.5 B

26 Pacific Avenue Ocean Boulevard Signalized 25.6 C 16.3 B

27 Atlantic Avenue Anaheim Street Signalized 22.2 C 26.1 C

28 Atlantic Avenue 7th Street Signalized 30.4 C 25.4 C

29 Atlantic Avenue 6th Street Signalized 10.4 B 23.7 C

30 Atlantic Avenue 3rd Street Signalized 10.4 B 15.2 B

31 Golden Shore Broadway Avenue Stop Sign 15.7 C 14.5 B

32 Shoreline Drive Broadway Avenue Signalized 16.4 B 25.7 C

33 Shoreline Drive 7th Street (Design 
Option A) Roundabout 5.7 A 15.8 B

33 Shoreline Drive 7th Street (Design 
Option B) Signalized 68.8 E 64.4 E

34 Golden Shore Street Shoreline Drive Signalized 28.8 C 18.2 B

35 Seaside Connector Shoreline Drive Stop Sign 12.0 B 13.5 B

Bold Indicates LOS E or F

5.2.6 Intersection Queuing Analysis 
Table 5-14 displays intersection queuing results for key study intersections that will be 
affected by the proposed project. The queuing worksheets for 2035 Build condition 
analysis are contained in Appendix T. As shown in Table 5-14, adequate storage is 
provided for all study area intersections under 2025 Build conditions with the exception 
of the following:

Magnolia Avenue and Broadway – eastbound through lane

Maine Street and Broadway – northbound right-turn lane

Magnolia Avenue and 6th Street – northbound through lane and southbound 
through lane 
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Magnolia Avenue and 7th Street – eastbound through lane, westbound left-
turn lane, westbound through lane, northbound left-turn lane, northbound 
through lane 

Shoreline Drive and 7th Street (Design Option B) – northbound right turn lane 
and southbound left turn lanes

Golden Shore and Shoreline Drive – northbound left-turn lane, southbound 
left-turn lane

Table 5-14: 2035 Build Peak Hour Queuing Results

No. Intersection Movement
Minimum Storage 

Required (ft.)
Provided 
Storage

Storage 
Adequate?

4 Pico Ave/Pier B St and 
SR-710 Ramps/9th St

EBT 138 600 Yes

EBR 25 300 Yes

WBT 65 500 Yes

NBL 57 300 Yes

NBT 92 700 Yes

NBR 50 700 Yes

SBL 115 150 Yes

SBT 51 200 Yes

SBR 30 200 Yes

8 Magnolia Avenue and 
Broadway

EBT 375 315 No

EBR 43 220 Yes

NBL 274 320 Yes

NBT 206 600 Yes

SBL 137 220 Yes

SBT 292 350 Yes

9 Maine Street and 
Broadway

EBT 444 470 Yes

WBT 205 680 Yes

NBT 66 100 Yes

NBR 43 25 No

SBT 74 360 Yes

SBR 111 360 Yes

13 Magnolia Avenue and 
6th Street

EBL 25 100 Yes

EBT 71 330 Yes

WBL 41 100 Yes

WBT 31 400 Yes

NBL 56 90 Yes
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Table 5-14: 2035 Build Peak Hour Queuing Results

No. Intersection Movement
Minimum Storage 

Required (ft.)
Provided 
Storage

Storage 
Adequate?

NBT 541 350 No

13 Magnolia Avenue and 
6th Street

SBL 81 200 Yes

SBT 418 350 No

14 Daisy Street and 6th

Street

EBL 25 100 Yes

EBT 25 300 Yes

WBL 25 100 Yes

WBT 25 320 Yes

NBT 59 350 Yes

SBT 104 345 Yes

15 Daisy Street and 7th

Street

EBT 346 650 Yes

WBT 275 320 Yes

NBT 110 345 Yes

SBT 52 340 Yes

SBR 46 50 Yes

16 Magnolia Avenue and 
7th Street

EBT 457 320 No

WBL 225 180 No

WBT 491 400 No

NBL 313 85 No

NBT 503 340 No

SBL 44 100 Yes

SBT 277 340 Yes

31 Golden Shore and 7th

Street NBR 33 600 Yes

32 Shoreline Drive and 
Broadway

WBL 57 280 Yes

WBR 298 800 Yes

NBT 384 1500 Yes

SBL 379 680 Yes

SBT 108 1700 Yes

33
Shoreline Drive and 7th

Street (Design Option 
A)

WB 48 1325 Yes

NB 1092 1800 Yes

SB 332 2500 Yes

33
Shoreline Drive and 7th

Street (Design Option 
B)

NBL 1098 2065 Yes

NBR 69 65 No

SBL 856 780 No
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Table 5-14: 2035 Build Peak Hour Queuing Results

No. Intersection Movement
Minimum Storage 

Required (ft.)
Provided 
Storage

Storage 
Adequate?

WBR 1034 1400 Yes

34 Golden Shore and 
Shoreline Drive EBL 145 220 Yes

34 Golden Shore and 
Shoreline Drive

EBT 281 1600 Yes

EBR 51 100 Yes

WBL 90 160 Yes

WBT 263 540 Yes

WBR 47 350 Yes

NBL 160 120 No

NBT 75 220 Yes

SBL 154 140 No

SBT 97 500 Yes

SBR 25 500 Yes

Bold indicates inadequate storage
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6 Intersection Control Evaluation
Caltrans Traffic Operations Policy Directive (TOPD) #13-02 establishes a 
performance-based evaluation process to identify viable and practical access 
alternatives for state highways. The Intersection Control Evaluation (ICE) Review 
process requires that the Caltrans District 7 Intersection Control Evaluation
Coordinator, Caltrans Design Coordinator, Design Reviewer, the Headquarter Traffic 
Liaison, and the FHWA Transportation Engineer review and approve the analysis of 
each interchange and intersection concept and provide input on the traffic control 
configuration. This policy supplements Caltrans MUTCD warrants and engineering 
study requirements pertaining to the use of a menu of traffic control options for 
intersections. The goal of this process is to make the decision to implement the most 
effective and comprehensive intersection control system or strategy at each
intersection and interchange. A two-step evaluation was used for the ICE process. 
When the ICE Step One screening determined that a potential concept is not viable or 
practical, that concept is dropped from further consideration. When the ICE Step One 
screening determines the intersection control strategies are viable, the strategies are 
carried forward to Step Two for more detailed engineering and traffic analyses. 

As required by Caltrans, State-Highway study intersections were evaluated in 
accordance with the ICE policy for State Highway intersections and interchanges. The 
ICE policy requires that control alternatives be evaluated and compared for level of 
service, safety, performance, and economy. The following State-Highway controlled 
intersections are evaluated in accordance with ICE:

Shoreline Drive & 7th Street 

SR-710 on/off Ramps at Anaheim Street Interchange

6.1 Shoreline Drive at 7th Street
6.1.1 Step One: Initial Assessment/Screening

The object of Step One is to identify access solution concepts that meet the 
transportation purpose and need, and perform a concept-level assessment based on 
the planning-level traffic analysis (volumes) and engineering judgment (footprint and 
impacts). 

The initial Traffic Operations Analysis Report (TOAR) that was completed in March 
2012 analyzed numerous intersection control configurations for the SR-710
Shoemaker Bridge/7th Street/Shoreline Drive interchange and identified two viable 
alternatives to improve intersections control access and capacity. These included:

Roundabout Design Option (Design Option A) and; 

The “Y” intersection design option (Design Option B) at the east end of the 
proposed bridge.
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Appendix U illustrates the layout plans for above two design options.

After further review, a value analysis was undertaken to define any potential 
improvements that should be considered. The value analysis addressed the ICE 
requirements in the following manner: 

Existing Deficiencies

Build Alternative 2 includes the replacement of the ramp structures that connect to the 
downtown Long Beach roadway system and will evaluate both the roundabout Design 
Option (Design Option A) and the “Y” intersection design option (Design Option B) at 
the east end of the proposed bridge. This new bridge consists of multiple structures, 
with multiple spans that cross the LA River, the northbound (NB) lanes of SR-710, and 
the LA River and Rio Hondo (LARIO) trail. The new ramps would be located 
approximately 500 feet (measured from centerline) south of the existing Shoemaker 
Bridge, which will be re-purposed into a non-motorized recreational public space 
maintained by the City. The bottom of the new river spanning structures will exceed 
the existing 43-foot Mean High Water Level.

The deck of the new bridge will accommodate two through ramp lanes in each 
direction, shoulders, barriers, and a pedestrian/bikeway on the south side of the 
bridge. Under future design options, the pedestrian/bikeway from southbound 
Shoemaker Bridge is diverted to a separate structure when approaching the 
roundabout or “Y” intersection at Shoreline Drive and 7th Street as shown in Appendix 
U. Therefore, pedestrians and bikes are prohibited from the southbound Shoreline 
Drive approach at the roundabout or signal controlled “Y” intersection. Under Design 
Option B, the bridge will include two turn lanes in the southbound (SB) direction. On 
the west side of the river, the ramps will connect on the left-hand side of the freeway, 
at approximately the same merge and diverge locations of the existing ramps. On the 
east side of the river, a roundabout or signal controlled “Y” intersection is provided at 
the ramp termini. The ramp termini are located at/near the eastern abutment of the 
river-spanning section of the new Shoemaker Bridge.

Shoreline Drive - At the eastern end of the new bridge, a new roundabout or signal
controlled “Y” intersection will be provided to allow access to and from West Shoreline 
Drive and 7th Street. The existing NB and SB West Shoreline Drive are currently 
separated by Cesar E. Chavez Park and the SCE Sea Bright substation. The NB 
roadbed will be removed and integrated into Cesar E. Chavez Park. The existing SB 
roadbed, located adjacent to the LA River, will be reconfigured and widened to allow 
two-way traffic and access from the newly configured West Shoreline Drive to the 
substation. A new controlled intersection will be introduced on Shoreline Drive at the 
termini of Broadway. The loop ramp connector between NB West Shoreline Drive and 
Ocean Boulevard will be removed and converted into usable park space. The existing 
Golden Shore Bridge that crosses over West Shoreline Drive will be removed, and a 
new controlled intersection will be created at West Shoreline Drive and Golden Shore.
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7th Street - The existing terminus of 7th Street is uncontrolled and merges on the right-
hand-side of NB West Shoreline Drive, on the Shoemaker Bridge. The segment of 7th

Street from Golden Avenue to West Shoreline Drive, including its grade separation 
structure, will be removed and reconstructed. The connection will be replaced by a 
roundabout or Y intersection at West Shoreline Drive. 7th Street will be reconfigured 
from one-way eastbound to two-way traffic between West Shoreline Drive and Atlantic 
and will feature two lanes in each direction. East of Magnolia, the Project will evaluate 
traffic calming and signal improvements on 7th Street as far east as Atlantic Avenue.

Ramps/Connectors - The new ramps will be operated and maintained by Caltrans. 
This includes the new Shoemaker Bridge from Design Option A or B east of the LA 
River, the main span over the River to SR-710, the structure spanning the NB lanes of 
SR-710, and the roadbed connective to SR-710.

The current condition has no controlled intersection at the confluence of SR-710,
Shoreline and 7th Street. As a result, no existing conditions analysis was performed at 
this location.

Context Sensitive Elements

This intersection provides access to residential areas as well as downtown Long 
Beach land uses (with some Heavy Duty Truck Traffic). While the interchange must 
provide adequate capacity, it must also be developed to provide mobility for a wide 
variety of users including bicyclists and pedestrians. The design improvements must 
consider these users and provide multi-modal mobility for the area. In that context, the 
interchange needs to be designed to avoid significant environmental impacts and 
needs to be acceptable to all stakeholders. Many of the proposed alternatives did not 
meet these context sensitive needs.

Traffic Volumes

Opening Year and Design Year forecasts have been provided in Section 4 and 5 of 
this TOAR. These projected volumes indicate that there will be a significant increase 
in volumes due to development of downtown Long Beach and the Ports of LA and 
Long Beach that is more significant than other built out areas of the City. The selected 
design must be capable of handling these significant volumes while being context 
sensitive.

Signal Warrant Analysis

A high level engineering and traffic analysis was performed to guide the decision about 
the appropriate intersection control to ensure the appropriate project footprint could be 
cleared for the PA&ED. For the “Y” interchange design option (Design Option B), the 
signal warrant analysis at the intersection was conducted. Since the intersection is a 
new intersection under the build conditions, the ADT signal warrant and peak hour 
signal warrant (MUTCD CA Signal Warrant 3) were applicable and conducted to 
determine if a signal is warranted at the intersection. The ADT signal warrant and the 
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signal warrant 3 at the Shoreline drive and 7th Street are satisfied due to high traffic 
volumes. The signal warrant worksheets was included in Appendix V.

6.1.2 Step Two: Engineering Analysis
The ICE Process Informational Guide, dated August 30, 2013, defines Step Two 
engineering analysis as a traffic and performance analysis, geometric development 
and assessment, and life cycle/investment analysis. 

The evaluation of the “Y” intersection and roundabout design options is determined 
based on a variety of factors comparing between options. The factors considered in 
the Step Two review are traffic operations, right-of-way impacts, environmental 
impacts, construction costs, maintenance costs, traffic constraints during construction, 
accessibility for pedestrians and bicycles, a safety performance evaluation, and 
consistency with local planning and community service.

Operational Benefits

The traffic operations benefits are based on the following key performance measures: 
peak hour intersection vehicle delay and queuing at the Shoreline Avenue and 7th

Street intersection.

Table 6-1 presents the delay and level of service for years 2025 and 2035 under 
Design Option A and Design Option B. The intersection is expected to operate at LOS 
B or better with Design Option A. With Design Option B, the intersection is expected 
to operate at LOS E or better. The designs, including Design Option A and Design 
Option B, incorporates all the queuing requirement, therefore all the queues are 
expected to be within the available storage under all scenarios.

Table 6-1: Shoreline Drive/7th Street ICE - Intersection LOS Summary

Scenario Year Peak Hour Delay (Sec) LOS

Design Option A -
ROUNDABOUT

2025
AM 5.3 A

PM 11.6 B

2035
AM 5.7 A

PM 15.8 B

Design Option B -
“Y” Interchange

2025
AM 54.8 D

PM 57.6 E

2035
AM 68.8 E

PM 64.4 E

Bold Indicates LOS E or F



Final Traffic Operations Analysis Report
Shoemaker Bridge Replacement Project

August 2, 2019 | 133

Safety Benefits

The Shoreline Drive and 7th Street intersection doesn’t exist under the existing 
conditions. Instead, only safety benefit comparison between Design Option A and
Design Option B under the future build conditions are presented below.

Several measures that are commonly reviewed for anticipating the likelihood or 
severity of a crash on a given facility were used to evaluate the intersection. These 
safety measures are summarized as follows:

Number of Conflict Points

o Per National Cooperative Highway Research Program (NCHRP) Report 
672 Section 5.2.1, less conflict points results in lower probability of 
accidents occurring 

o The following summarize the number of vehicle conflict points at the 
Shoreline Drive and 7th Street intersection:

9 vehicle conflict points for “Y” signalized intersection

17 vehicle conflict points for roundabout

Reduced Speed 

o Roundabout reduces speeds in the intersection

Crash Severity 

o Roundabout eliminates most severe crash types such as broadside (or T-
bone) and head-on collisions

The signal and roundabout traffic control were compared based on the anticipated 
safety performance. The roundabout was found to have a higher predicted reduction 
in total and fatal/injury crashes compared to the signal, as documented in the Crash 
Modification Factors (CMF) section of Highway Safety Manual (HSM). The roundabout 
alternative was also found to have characteristics that are commonly used as safety 
measures for having a reduced likelihood for the number and severity of crashes. The 
characteristics include low travel speeds, no light to beat, one-way travel 
(counterclockwise flow) and so on.

It should be noted that there are currently no pedestrian or bicycle allowed in the study 
area. Also, the pedestrian and bicycle traffic are prohibited at this intersection under 
the build conditions.
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Cost Assessment

Construction Costs

The preliminary cost estimates for build Alternatives are summarized below (cost 
shown in millions):

Design Option A – Approximately 28M

Design Option B – Approximately 16M

Roundabout intersection normally has higher construction cost compared to signalized 
intersection.

Right-of-Way and Utilities Costs

The right-of-way and utilities costs for both Design Option A and Design Option B are 
same, approximately 16M.

Maintenance Costs

Maintenance activities would include power for lighting, replacing knocked-down 
signs, refreshing pavement markings, and landscaping. Under Design Option A, with 
the roundabout, the maintenance costs may be higher due to more light poles and 
service of potential landscaping on the central island. Under Design Option B, the 
signal will have even higher costs associated with power for the signal lamps, signal 
hardware (lamp replacement, detector tuning, etc.), and signal timing updates.

Crash Costs

The intersection doesn’t exist under the existing conditions and no accident data is 
available at the intersection. Therefore collision cost analysis is not applicable at the 
intersection.

Generally, the roundabout (Design Option A) is expected to have higher benefit to cost 
ratio associated with motor vehicle crashes based on the experiential crash 
performance compared to the traffic signal controlled “Y” intersection (Design Option 
B).

Table 6-2 presents detailed cost summary for Roundabout (Design Option A) and “Y” 
intersection (Design Option B) at the Shoreline Drive and 7th Street intersection.
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Table 6-2: Shoreline Drive/7th Street – Cost Summary for Roundabout and “Y” Options

Intersection Cost item Roundabout "Y" Interchange
Construction Cost (Structures, Signals, Signing, and Striping) $      28,279,000 $      16,394,000 

Right of Way/Utility Cost (Entire Project) $      16,012,000 $      16,012,000 

Support Cost $       6,644,000 $       4,861,000 

Delay User Cost (10 year) $       1,675,000 $      10,978,000 

Operation and Maintenance Cost (10 year) $          23,000 $          47,000 

Total Cost $      52,633,000 $      48,292,000 

Note: Mobilization and Contingency is not included.

Life Cycle Benefit to Cost Analysis

A life cycle benefit-cost analysis is a systematic process for calculating and comparing 
the benefits and costs of a project. It has two purposes: one, to determine if a project 
is a sound investment and two, to provide a basis for comparing project alternatives. 
The benefit-cost ratio is a representation of how much the benefits of a project 
outweigh its cost. 

For this life cycle benefit to cost analysis, vehicle delay cost analysis was conducted 
for the build alternatives (see Appendix W). Utilizing the expected vehicle delay, the 
project cost savings of the build alternatives was determined. The cost per vehicle-
hour of delay is $13.65 per Caltrans California Life-Cycle Benefit-Cost Analysis 
Economic Parameters 2016. The life cycle benefit to cost ratio was calculated factoring 
in construction cost, right-of-way cost, and vehicle delay cost savings. Due to 
nonexistent intersection at Shoreline Drive and 7th Street, the benefit-cost analysis was 
conducted to compare the two design options. The life cycle benefit-cost ratio for 
roundabout vs signalized intersection is about 0.7 using the ten-year time period. With 
longer time period, the life cycle benefit-cost ratio is expected to be higher.

Design Vehicle Accommodation

Truck percentages at the intersection are relatively low at the Shoreline Drive and 7th

Street intersection. The design vehicle at the intersection is a STAA Standard Truck.

There are two methods of accommodating a design vehicle at a roundabout. One 
option allows the design vehicle to remain in its own lane while a passenger vehicle 
travels next to it through the intersection. The other option is to allow the design vehicle 
to take up both lanes on the approach of the roundabout and navigate through using 
both circulating lanes. The second method (allowing the design vehicle to take up both 
lanes on entry) is the recommended design approach. The multi-modal friendly design 
in conjunction with the speed reduction indicates that this is the recommended design 
approach that meets the need of the project. 
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6.2 Anaheim Street Interchange
The Anaheim Street interchange located north of the Shoemaker Bride was not studied 
as part of this study given that extensive analysis was performed for this interchange 
as part of I-710 Corridor Project. Additionally, no improvements were proposed at the 
ramp intersections of the Anaheim Street Interchange in the Shoemaker Bridge 
project. A summary of the ICE Analysis provided in Anaheim Street/SR-710 
Interchange ICE memo4 is presented below. Appendix X presents the complete memo.

Context Sensitive Elements 

The ICE screening, additional to Anaheim Street location adjacent to the LA River on 
the east and commercial/light industrial on the west, identified the following as context 
sensitive elements: 

Occidental Petroleum and Long beach Gas & Oil operations adjacent to NB 
lanes

Overhead 66kV power line adjacent to NB lanes

City of long Beach Storm Water Pump Station adjacent to NB entrance ramp

Los Angeles County Sanitation District Sewer Pump Station adjacent to SB 
lanes 

The Multi-Service Center operated by the City of Long Beach Health 
Department, located south of Anaheim Street on the west side of SR-710

Anaheim Street is identified as Designated Truck route and Proposed Bikeway 
in the City of Long Beach General Plan Mobility Element

Impractical Options

The ICE screening identified partial cloverleaf layout as an impractical option. Given 
than longitudinal encroachments in the LA River are prohibited, a modern partial 
cloverleaf impacts a minimum of 50 commercial uses. As such, this option was 
deemed impractical and was excluded from further performance analysis. 

Practical Options 

The memo identified the options that avoid and/or minimize significant adverse 
impacts on context sensitive elements. These options include the compact diamond, 
single point interchange, and diverging diamond configuration. 

4 Anaheim Street/I-710 Interchange, Interchange Review and Control Evaluation, I-710 Corridor Project, 
AECOM, September 10, 2014
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Performance Analysis

The performance of each practical option was evaluated on safety, mobility, and cost 
factors. Safety factors that were considered included the number of conflict points, 
familiarity of movements, speed, pedestrian movements, and bicycle movements. 
Mobility factors considered included levels of Service, delay, and queuing. 

Compact Diamond

Safety – highest number of conflict points (30), high through speeds on arterial, 
and high familiarity

Mobility – Adequate LOS, higher delay relative to other options, higher 
incidence of intersection blocking due to longer queues 

Cost – Lowest capital cost and least complex staging 

Single Point Interchange

Safety – Moderate number of conflict points (24), high pedestrian/bicycle 
exposure due to long intersection, high through movement speeds on arterial, 
inconsistencies with driver expectations 

Mobility – Adequate LOS, lower delays relative to compact diamond, shorter 
queues than compact diamond, and sufficient storage.

Cost – Highest capital cost and most complex staging

Diverging Diamond

Safety – lowest number of conflict points (18), lower through speeds on 
arterial, signing and pavement markings address familiarity concerns

Mobility – Favorable LOS at ramp intersection, lower delays relative to 
compact diamond, sufficient storage, and manageable queues.

Cost – Lower capital cost than SPI and low complexity staging 

6.3 Intersection Control Evaluation Summaries
The ICE analysis addressed performance with respect to safety, mobility, and cost for 
a reasonable range of practical configuration and control alternatives. Caltrans has 
developed a unique procedure and outline to implement this process. The analysis 
considered the work that had been performed as part of the I-710 South Corridor 
project, the previous PSR/PDS and subsequent Value Analysis. The approach used 
the PSR efforts as a starting point including the interchange options that were reviewed 
with Caltrans as part of the PSR contract.

After review and analysis of the PSR/PDS, TOAR and Value Analysis, it was 
determined that the only control alternatives at the Shoreline Drive and 7th Street 
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intersection that met the need and purpose of this project within the available 
construction funding was the two options: Roundabout and Y Intersection. Therefore, 
to be consistent with previous study’s findings City of Long Beach has elected to carry 
the no build and the two proposed alternatives as the project build alternatives through 
the environmental process for project approval and environmental document 
clearance.

As previously displayed in Table 5-13, Design Option A yields superior LOS results 
under 2035 Build Conditions at the Shoreline Drive and 7th Street intersection. 
Additionally, roundabouts are safer due to reducing severity of conflict points and lower 
speeds of vehicles moving through the intersection. The initial capital cost is higher for 
a roundabout than for a signalized intersection but roundabouts eliminate all costs 
associated with implementation and maintenance of traffic signals. 

Because of its higher safety and mobility benefits relative to its competitive cost 
factors, the Diverging Diamond configuration offers the best balance of performance 
at the Anaheim Street interchange. Although the other options are viable, it is 
recommended that the Diverging Diamond configuration be featured in pertinent 
Alternatives.
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7 Impact Evaluation and Conclusions
The methodology to determine the intersections adversely impacted by the proposed 
Project when comparing the No Build and Build Alternatives were based on the 
following criteria:

If an intersection is degraded to LOS E or F, attributable to the proposed 
Project Build Alternatives; and

If an intersection operates at LOS E or F under the Build Condition(s) and 
has more delay compared to the No Build Condition.

7.1 Conclusions 
With the proposed Project, no intersection is expected to have adverse impacts. The
only intersection that will not operate at satisfactory LOS is at the intersection of Pier 
B Street/Pico Avenue at SR-710 Ramps/9th Street. The intersection was already 
operating at an unsatisfactory LOS under the existing condition, the operational and 
capacity issues are due to the existing system deficiencies and the proposed Project
is not expected to have any impact on the intersection. Table 7-1 displays peak hour 
LOS results of Existing, 2025 No Build, 2025 Build, 2035 No Build, and 2035 Build 
Condition. 

Although, the proposed Project under the build conditions would have not adversely
impacted any of the study intersections, poor level of service and congestion in the 
Downtown Long Beach traffic study area would still result at the Pier B Street/Pico 
Avenue at SR-710 Ramps/9th Street. However, based on the Final EIR for the Pier B 
On Dock Rail Support Facility Project (Pier B Project), released January 12, 2018, the 
improvements as part of the 12th Street Alternative (or the selected Pier B Project 
Alternative) would consist of the operational closure of the 9th Street, thus removing 
potential traffic circulation off of the Pier B Street/Pico Avenue at SR 710 ramps. In 
addition, the Pier B project would need to acquire ROW for all properties along 9th 
Street to facilitate their proposed improvements by 2024. Per Pier B Project, the 
intersection is expected to operate at LOS D or better with the T-intersection lane 
configuration under all the future build conditions. 
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Table 7-1: Intersection Peak Hour LOS Results Summary

ID. North-South Street East-West Street

Existing Condition
Analysis

2025 No Build Condition 
Analysis 2025 Build Condition Analysis

2035 No Build Condition
Analysis

2035 Build Condition
Analysis

Adverse Impact?

AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak

Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS

1 Harbor Avenue Anaheim Street 8.6 A 11.7 B 9.1 A 12.4 B 22.2 C 12.2 B 9.2 A 12.5 B 22.3 C 12.5 B No

2 Santa Fe Avenue Anaheim Street 24.6 C 27.9 C 27.6 C 31.7 C 44.2 D 42.5 D 30.8 C 40.6 D 46.1 D 52.6 D No

3 Santa Fe Avenue 9th Street 11.7 B 41.5 D 12.0 B 43.5 D 31.7 C 22.7 C 12.0 B 47.6 D 33.8 C 25.9 C No

4 Pier B Street / Pico Avenue SR-710 Ramps >100 F 17.2 B >100 F 24.1 C >100 F 24.1 C >100 F 30.0 C >100 F 30.0 C No

5 Pico Avenue Ocean Boulevard Ramps 17.9 B 20.9 C 20.6 C 26.4 C 20.6 C 26.3 C 28.9 C 44.7 D 28.9 C 34.3 C No

6 Golden Shore Ocean Boulevard 23.7 C 25.1 C 24.0 C 25.8 C 22.3 C 19.9 B 24.2 C 26.2 C 22.7 C 21.0 C No

7 Magnolia Avenue/Queens 
Way Ocean Boulevard 17.6 B 14.2 B 18.1 B 14.6 B 47.5 D 36.4 D 18.3 B 15.1 B 51.4 D 38.6 D No

8 Magnolia Avenue Broadway Avenue 20.0 B 20.1 C 20.0 B 20.2 C 33.0 C 35.3 D 20.0 B 20.3 C 34.7 C 38.5 D No

9 Maine Avenue Broadway Avenue 3.0 A 6.0 A 3.0 A 6.1 A 25.0 C 18.9 B 3.0 A 6.1 A 25.4 C 21.5 C No

10 Golden Avenue 3rd Street 15.7 B 11.1 B 16.1 B 12.3 B 9.2 A 8.7 A 16.1 B 13.4 B 9.2 A 8.7 A No

11 Maine Avenue 3rd Street 13.2 B 13.0 B 13.2 B 13.0 B 17.3 B 16.2 B 13.4 B 13.2 B 17.6 B 16.7 B No

12 Magnolia Avenue 3rd Street 16.8 B 17.2 B 17.0 B 17.0 B 27.8 C 20.8 C 17.2 B 17.2 B 28.4 C 21.1 C No

13 Magnolia Avenue 6th Street 16.7 B 28.5 C 17.2 B 29.0 C 28.8 C 33.2 C 17.8 B 29.6 C 33.1 C 34.1 C No

14 Daisy Avenue 6th Street 6.4 A 5.7 A 6.5 A 5.8 A 20.0 B 18.2 B 6.5 A 5.9 A 20.0 B 18.2 B No

15 Daisy Avenue 7th Street 15.5 B 13.1 B 16.0 B 13.8 B 6.0 A 6.1 A 16.2 B 14.8 B 6.2 A 6.8 A No

16 Magnolia Avenue 7th Street 17.7 B 18.6 B 17.9 B 19.1 B 46.7 D 29.7 C 18.3 B 19.4 B 51.7 D 31.4 C No

17 Magnolia Avenue 10th Street 13.2 B 13.7 B 13.3 B 14.0 B 12.1 B 13.8 B 13.4 B 14.0 B 12.3 B 14.2 B No

18 Pacific Avenue Anaheim Street 16.5 B 12.5 B 16.7 B 13.1 B 24.4 C 20.9 C 16.9 B 13.4 B 25.1 C 21.6 C No

19 Magnolia Avenue Anaheim Street 19.1 B 14.3 B 19.8 B 15.1 B 18.0 B 27.1 C 20.0 B 15.8 B 19.6 B 33.5 C No

20 Oregon Avenue Anaheim Street 4.1 A 13.5 B 4.2 A 14.6 B 4.9 A 15.5 B 4.3 A 15.9 B 5.1 A 16.2 B No

21 Cedar Avenue Anaheim Street 11.9 B 6.4 A 12.4 B 6.7 A 9.5 A 16.0 B 12.4 B 6.8 A 9.6 A 18.3 B No

22 Pacific Avenue 7th Street 27.7 C 15.3 B 28.2 C 15.3 B 40.7 D 35.7 D 28.7 C 15.4 B 41.4 D 38.7 D No

23 Pacific Avenue 6th Street 16.7 B 22.5 C 16.9 B 23.4 C 12.0 B 19.9 B 17.0 B 23.7 C 13.6 B 20.3 C No

24 Pacific Avenue 3rd Street 22.7 C 12.4 B 22.9 C 12.4 B 16.7 B 13.8 B 23.0 C 12.4 B 16.7 B 15.2 B No

25 Pacific Avenue Broadway Avenue 19.3 B 20.6 C 18.4 B 18.4 B 15.3 B 15.4 B 18.5 B 18.5 B 15.4 B 15.5 B No

26 Pacific Avenue Ocean Boulevard 21.1 C 11.4 B 26.4 C 11.4 B 24.1 C 15.7 B 28.3 C 11.4 B 25.6 C 16.3 B No

27 Atlantic Avenue Anaheim Street 24.9 C 24.1 C 25.2 C 28.3 C 21.5 C 23.6 C 25.4 C 34.3 C 22.2 C 26.1 C No

28 Atlantic Avenue 7th Street 20.4 C 16.2 B 21.2 C 16.4 B 29.4 C 25.2 C 21.3 C 16.8 B 30.4 C 25.4 C No

29 Atlantic Avenue 6th Street 16.4 B 23.2 C 18.5 B 23.6 C 10.3 B 23.7 C 18.4 B 24.5 C 10.4 B 23.7 C No

30 Atlantic Avenue 3rd Street 12.0 B 20.3 C 11.9 B 20.2 C 10.2 B 15.2 B 12.1 B 20.2 C 10.4 B 15.2 B No

31 Golden Shore Street Broadway Avenue - - - - - - - - 14.8 B 14.1 B - - - - 15.7 C 14.5 B -
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Table 7-1: Intersection Peak Hour LOS Results Summary

ID. North-South Street East-West Street

Existing Condition
Analysis

2025 No Build Condition 
Analysis 2025 Build Condition Analysis

2035 No Build Condition
Analysis

2035 Build Condition
Analysis

Adverse Impact?

AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak

Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS

32 Shoreline Drive Broadway Avenue - - - - - - - - 10.8 B 25.7 C - - - - 16.4 B 25.7 C -

33 Shoreline Drive 7th Street (Design Option A) - - - - - - - - 5.3 A 11.6 B - - - - 5.7 A 15.8 B -

33 Shoreline Drive 7th Street (Design Option B) - - - - - - - - 54.8 D 57.6 E - - - - 68.8 E 64.4 E -

34 Shoreline Drive Golden Shore Street - - - - - - - - 27.7 C 18.1 B - - - - 28.8 C 18.2 B -

35 Seaside Connector Shoreline Drive - - - - - - - - 12.0 B 18.1 C - - - - 13.9 B 20.1 C -

- Not applicable
Bold indicates LOS E or F
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 2012 FDOT QUALITY/LEVEL OF SERVICE HANDBOOK TABLES  

 

TABLE 7 
Generalized Peak Hour Directional Volumes for Florida’s  

Urbanized Areas1 

 12/18/12 

INTERRUPTED FLOW FACILITIES UNINTERRUPTED FLOW FACILITIES 

 
 Non-State Signalized Roadway Adjustments 

(Alter corresponding state volumes  
by the indicated percent.) 

Non-State Signalized Roadways - 10% 
 

STATE SIGNALIZED ARTERIALS 
Class I (40 mph or higher posted speed limit) 

Lanes Median     B     C     D     E 
1 Undivided    * 830 880     ** 
2 Divided    * 1,910 2,000     ** 
3 Divided    * 2,940 3,020     ** 
4 Divided    * 3,970 4,040     ** 

Class II (35 mph or slower posted speed limit) 
Lanes Median      B    C     D     E 

1 Undivided      * 370 750 800 
2 Divided      * 730 1,630 1,700 
3 Divided      * 1,170 2,520 2,560 
4 Divided      * 1,610 3,390 3,420 

 
Freeway Adjustments 

Auxiliary  
Lane 

Ramp 
Metering 

+ 1,000 + 5% 
 

FREEWAYS 
Lanes       B       C       D      E 

2  2,260   3,020   3,660   3,940  
3  3,360   4,580   5,500   6,080  
4  4,500   6,080   7,320   8,220  
5  5,660   7,680   9,220   10,360  
6  7,900   10,320   12,060   12,500  

 

Median & Turn Lane Adjustments 

Lanes Median 
Exclusive 
Left Lanes 

Exclusive 
Right Lanes 

Adjustment 
Factors 

1 Divided Yes No +5% 
1 Undivided No No -20% 

Multi Undivided Yes No -5% 
Multi Undivided No No -25% 

– – – Yes + 5% 
 

One-Way Facility Adjustment 
Multiply the corresponding directional  

volumes in this table by 1.2 
 

 

UNINTERRUPTED FLOW HIGHWAYS 
Lanes Median   B      C      D    E 

1 Undivided 420 840 1,190 1,640 
2 Divided 1,810 2,560 3,240 3,590 
3 Divided 2,720 3,840 4,860 5,380 

 
Uninterrupted Flow Highway Adjustments 

Lanes Median Exclusive left lanes Adjustment factors 
1 Divided Yes +5% 

Multi Undivided Yes -5% 
Multi Undivided No -25% 

 

 

BICYCLE MODE2 
(Multiply motorized vehicle volumes shown below by number of 

directional roadway lanes to determine two-way maximum service 
volumes.) 

 

Paved Shoulder/Bicycle 
Lane Coverage B  C    D    E 

0-49% * 150 390 1,000 
50-84% 110 340 1,000 >1,000 
85-100% 470 1,000 >1,000    ** 

PEDESTRIAN MODE2 

(Multiply motorized vehicle volumes shown below by number of 
directional roadway lanes to determine two-way maximum service 

volumes.) 
 

Sidewalk Coverage B     C       D       E 
0-49% *     * 140 480 

50-84% * 80 440 800 
85-100% 200 540 880 >1,000 

BUS MODE (Scheduled Fixed Route)3 
(Buses in peak hour in peak direction) 

 

Sidewalk Coverage B C D E 
0-84% > 5 ≥ 4 ≥ 3 ≥ 2 

85-100% > 4 ≥ 3 ≥ 2 ≥ 1 

 

1Values shown are presented as peak hour directional volumes for levels of service and 
are for the automobile/truck modes unless specifically stated. This table does not 
constitute a standard and should be used only for general planning applications. The 
computer models from which this table is derived should be used for more specific 
planning applications. The table and deriving computer models should not be used for 
corridor or intersection design, where more refined techniques exist. Calculations are 
based on planning applications of the Highway Capacity Manual and the Transit 
Capacity and Quality of Service Manual.  
 
2 Level of service for the bicycle and pedestrian modes in this table is based on number 
of motorized vehicles, not number of bicyclists or pedestrians using the facility.  
 
3 Buses per hour shown are only for the peak hour in the single direction of the higher traffic 
flow. 
 
*  Cannot be achieved using table input value defaults. 
 
** Not applicable for that level of service letter grade. For the automobile mode, 
volumes greater than level of service D become F because intersection capacities have 
been reached. For the bicycle mode, the level of service letter grade (including F) is not 
achievable because there is no maximum vehicle volume threshold using table input 
value defaults. 

 

 

 

Source:  
Florida Department of Transportation 
Systems Planning Office 
www.dot.state.fl.us/planning/systems/sm/los/default.shtm  
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed 5/30/2017 
Analysis Time Period AM Peak Hour 

Freeway/Dir of Travel Shoemaker Bridge NB 
Weaving Segment Location 7th St On / 10th St Off 
Analysis Year Existing 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 
Weaving segment length, LS 660ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 1585  0.95  6  0  1.5  1.2  0.971  1.00  1718  
VRF 350  0.95  6  0  1.5  1.2  0.971  1.00  379  
VFR 1245  0.95  6  0  1.5  1.2  0.971  1.00  1350  
VRR 270  0.95  6  0  1.5  1.2  0.971  1.00  293  
VNW 2011 V = 3740  
VW 1729  
VR 0.462  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 1729 lc/h
Weaving lane changes, LCW 1845 lc/h
Non-weaving lane changes, LCNW 194 lc/h
Total lane changes, LCALL 2039 lc/h
Non-weaving vehicle index, INW 133 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 3632 veh/h
Weaving segment capacity, cw 5040 veh/h
Weaving segment v/c ratio 0.721 
Weaving segment density, D 32.5 pc/mi/ln
Level of Service, LOS  D  

Weaving intensity factor, W 0.550 
Weaving segment speed, S 38.4 mph
Average weaving speed, SW 40.8 mph
Average non-weaving speed, SNW 36.6 mph
Maximum weaving length, LMAX 7389 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed 5/30/2017 
Analysis Time Period PM Peak Hour 

Freeway/Dir of Travel Shoemaker Bridge NB 
Weaving Segment Location 7th St On / 10th St Off 
Analysis Year Existing 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 
Weaving segment length, LS 660ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 1615  0.95  3  0  1.5  1.2  0.985  1.00  1726  
VRF 455  0.95  3  0  1.5  1.2  0.985  1.00  486  
VFR 460  0.95  3  0  1.5  1.2  0.985  1.00  491  
VRR 130  0.95  3  0  1.5  1.2  0.985  1.00  139  
VNW 1865 V = 2842  
VW 977  
VR 0.344  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 977 lc/h
Weaving lane changes, LCW 1093 lc/h
Non-weaving lane changes, LCNW 164 lc/h
Total lane changes, LCALL 1257 lc/h
Non-weaving vehicle index, INW 123 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 2800 veh/h
Weaving segment capacity, cw 5430 veh/h
Weaving segment v/c ratio 0.516 
Weaving segment density, D 21.7 pc/mi/ln
Level of Service, LOS  C  

Weaving intensity factor, W 0.376 
Weaving segment speed, S 43.6 mph
Average weaving speed, SW 44.1 mph
Average non-weaving speed, SNW 43.4 mph
Maximum weaving length, LMAX 6058 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed 5/30/2017 
Analysis Time Period AM Peak Hour 

Freeway/Dir of Travel Shoemaker Bridge SB 
Weaving Segment Location 9th St On / 6th St Off 
Analysis Year Existing 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 
Weaving segment length, LS 860ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 2070  0.95  1  0  1.5  1.2  0.995  1.00  2190  
VRF 750  0.95  1  0  1.5  1.2  0.995  1.00  793  
VFR 140  0.95  1  0  1.5  1.2  0.995  1.00  148  
VRR 50  0.95  1  0  1.5  1.2  0.995  1.00  53  
VNW 2243 V = 3184  
VW 941  
VR 0.296  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 941 lc/h
Weaving lane changes, LCW 1086 lc/h
Non-weaving lane changes, LCNW 350 lc/h
Total lane changes, LCALL 1436 lc/h
Non-weaving vehicle index, INW 193 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 3169 veh/h
Weaving segment capacity, cw 5648 veh/h
Weaving segment v/c ratio 0.561 
Weaving segment density, D 24.3 pc/mi/ln
Level of Service, LOS  C  

Weaving intensity factor, W 0.339 
Weaving segment speed, S 43.6 mph
Average weaving speed, SW 44.9 mph
Average non-weaving speed, SNW 43.1 mph
Maximum weaving length, LMAX 5536 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed 5/30/2017 
Analysis Time Period PM Peak Hour 

Freeway/Dir of Travel Shoemaker Bridge SB 
Weaving Segment Location 9th St On / 6th St Off 
Analysis Year Existing 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 
Weaving segment length, LS 860ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 1400  0.95  1  0  1.5  1.2  0.995  1.00  1481  
VRF 1135  0.95  1  0  1.5  1.2  0.995  1.00  1201  
VFR 325  0.95  1  0  1.5  1.2  0.995  1.00  344  
VRR 265  0.95  1  0  1.5  1.2  0.995  1.00  280  
VNW 1761 V = 3306  
VW 1545  
VR 0.467  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 1545 lc/h
Weaving lane changes, LCW 1690 lc/h
Non-weaving lane changes, LCNW 251 lc/h
Total lane changes, LCALL 1941 lc/h
Non-weaving vehicle index, INW 151 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 3290 veh/h
Weaving segment capacity, cw 5110 veh/h
Weaving segment v/c ratio 0.644 
Weaving segment density, D 27.2 pc/mi/ln
Level of Service, LOS  C  

Weaving intensity factor, W 0.430 
Weaving segment speed, S 40.5 mph
Average weaving speed, SW 43.0 mph
Average non-weaving speed, SNW 38.6 mph
Maximum weaving length, LMAX 7447 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed
Analysis Time Period AM Peak Hour 

Freeway/Dir of Travel I-710 NB 
Weaving Segment Location Anaheim WB On/PCH SB Off 
Analysis Year 2025 Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 1176ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 4046  0.95  16  0  1.5  1.2  0.926  1.00  4600  
VRF 564  0.95  16  0  1.5  1.2  0.926  1.00  641  
VFR 99  0.95  24  0  1.5  1.2  0.893  1.00  117  
VRR 6  0.95  24  0  1.5  1.2  0.893  1.00  7  
VNW 4607 V = 5365  
VW 758  
VR 0.141  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 758 lc/h
Weaving lane changes, LCW 1080 lc/h
Non-weaving lane changes, LCNW 816 lc/h
Total lane changes, LCALL 1896 lc/h
Non-weaving vehicle index, INW 542 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 4964 veh/h
Weaving segment capacity, cw 7548 veh/h
Weaving segment v/c ratio 0.658 
Weaving segment density, D 30.9 pc/mi/ln
Level of Service, LOS  D  

Weaving intensity factor, W 0.329 
Weaving segment speed, S 43.4 mph
Average weaving speed, SW 45.1 mph
Average non-weaving speed, SNW 43.1 mph
Maximum weaving length, LMAX 3945 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed
Analysis Time Period PM Peak Hour 

Freeway/Dir of Travel I-710 NB 
Weaving Segment Location Anaheim WB On/PCH SB Off 
Analysis Year 2025 Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 1176ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 3359  0.95  17  0  1.5  1.2  0.922  1.00  3836  
VRF 436  0.95  17  0  1.5  1.2  0.922  1.00  498  
VFR 256  0.95  8  0  1.5  1.2  0.962  1.00  280  
VRR 4  0.95  8  0  1.5  1.2  0.962  1.00  4  
VNW 3840 V = 4618  
VW 778  
VR 0.168  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 778 lc/h
Weaving lane changes, LCW 1100 lc/h
Non-weaving lane changes, LCNW 658 lc/h
Total lane changes, LCALL 1758 lc/h
Non-weaving vehicle index, INW 452 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 4269 veh/h
Weaving segment capacity, cw 7436 veh/h
Weaving segment v/c ratio 0.574 
Weaving segment density, D 26.2 pc/mi/ln
Level of Service, LOS  C  

Weaving intensity factor, W 0.310 
Weaving segment speed, S 44.1 mph
Average weaving speed, SW 45.5 mph
Average non-weaving speed, SNW 43.9 mph
Maximum weaving length, LMAX 4216 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 NB 
Agency or Company From/To Anaheim WB On/ WB Off 
Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2025 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4145 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 18 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.917 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 4 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1189 pc/h/ln

S 55.0 mph 
D = vp / S 21.6 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 

Copyright © 2016 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.80 Generated:  8/2/2019    9:56 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

8/2/2019file:///C:/Users/jduan/AppData/Local/Temp/f2kBFFF.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 NB 
Agency or Company From/To Anaheim WB On/ WB Off 
Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2025 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 3615 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 19 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.913 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 4 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1042 pc/h/ln

S 55.0 mph 
D = vp / S 18.9 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed
Analysis Time Period AM Peak Hour 

Freeway/Dir of Travel I-710 NB 
Weaving Segment Location Anaheim EB On/Anaheim WB 

Off 
Analysis Year 2025 Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 5 
Weaving segment length, LS 700ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 3907  0.95  18  0  1.5  1.2  0.917  1.00  4483  
VRF 238  0.95  18  0  1.5  1.2  0.917  1.00  273  
VFR 830  0.95  22  0  1.5  1.2  0.901  1.00  970  
VRR 2  0.95  22  0  1.5  1.2  0.901  1.00  2  
VNW 4485 V = 5728  
VW 1243  
VR 0.217  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 1243 lc/h
Weaving lane changes, LCW 1583 lc/h
Non-weaving lane changes, LCNW 340 lc/h
Total lane changes, LCALL 1923 lc/h
Non-weaving vehicle index, INW 314 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 5239 veh/h
Weaving segment capacity, cw 8913 veh/h
Weaving segment v/c ratio 0.588 
Weaving segment density, D 28.1 pc/mi/ln
Level of Service, LOS  D  

Weaving intensity factor, W 0.502 
Weaving segment speed, S 40.8 mph
Average weaving speed, SW 41.6 mph
Average non-weaving speed, SNW 40.6 mph
Maximum weaving length, LMAX 4711 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed
Analysis Time Period PM Peak Hour 

Freeway/Dir of Travel I-710 NB 
Weaving Segment Location Anaheim EB On/Anaheim WB 

Off 
Analysis Year 2025 Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 5 
Weaving segment length, LS 700ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 3150  0.95  19  0  1.5  1.2  0.913  1.00  3631  
VRF 465  0.95  19  0  1.5  1.2  0.913  1.00  536  
VFR 796  0.95  14  0  1.5  1.2  0.935  1.00  897  
VRR 5  0.95  14  0  1.5  1.2  0.935  1.00  6  
VNW 3637 V = 5070  
VW 1433  
VR 0.283  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 1433 lc/h
Weaving lane changes, LCW 1773 lc/h
Non-weaving lane changes, LCNW 166 lc/h
Total lane changes, LCALL 1939 lc/h
Non-weaving vehicle index, INW 255 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 4649 veh/h
Weaving segment capacity, cw 7755 veh/h
Weaving segment v/c ratio 0.599 
Weaving segment density, D 25.2 pc/mi/ln
Level of Service, LOS  C  

Weaving intensity factor, W 0.505 
Weaving segment speed, S 40.3 mph
Average weaving speed, SW 41.6 mph
Average non-weaving speed, SNW 39.8 mph
Maximum weaving length, LMAX 5398 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 NB 

Agency or Company From/To Anaheim EB On/Shoreline 
On 

Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2025 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4737 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 16 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.926 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 4 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1346 pc/h/ln

S 55.0 mph 
D = vp / S 24.5 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 NB 

Agency or Company From/To Anaheim EB On/Shoreline 
On 

Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2025 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 3946 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 19 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.913 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 4 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1137 pc/h/ln

S 55.0 mph 
D = vp / S 20.7 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 NB 

Agency or Company From/To Shoreline On / Anaheim EB 
Off 

Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2025 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 920 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 74 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.730 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 2 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

663 pc/h/ln

S 55.0 mph 
D = vp / S 12.1 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 NB 

Agency or Company From/To Shoreline On / Anaheim EB 
Off 

Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2025 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 935 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 69 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.743 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 2 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

662 pc/h/ln

S 55.0 mph 
D = vp / S 12.0 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed
Analysis Time Period AM Peak Hour 

Freeway/Dir of Travel I-710 NB 
Weaving Segment Location Pico On/ Anaheim EB Off 
Analysis Year 2025 Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 
Weaving segment length, LS 730ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 747  0.95  74  0  1.5  1.2  0.730  1.00  1077  
VRF 173  0.95  74  0  1.5  1.2  0.730  1.00  249  
VFR 208  0.95  5  0  1.5  1.2  0.976  1.00  224  
VRR 2  0.95  5  0  1.5  1.2  0.976  1.00  2  
VNW 1079 V = 1552  
VW 473  
VR 0.305  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 473 lc/h
Weaving lane changes, LCW 600 lc/h
Non-weaving lane changes, LCNW 40 lc/h
Total lane changes, LCALL 640 lc/h
Non-weaving vehicle index, INW 79 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 1190 veh/h
Weaving segment capacity, cw 4106 veh/h
Weaving segment v/c ratio 0.290 
Weaving segment density, D 10.6 pc/mi/ln
Level of Service, LOS  B  

Weaving intensity factor, W 0.204 
Weaving segment speed, S 48.8 mph
Average weaving speed, SW 48.2 mph
Average non-weaving speed, SNW 49.1 mph
Maximum weaving length, LMAX 5635 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed
Analysis Time Period PM Peak Hour 

Freeway/Dir of Travel I-710 NB 
Weaving Segment Location Pico On/ Anaheim EB Off 
Analysis Year 2025 Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 
Weaving segment length, LS 730ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 539  0.95  69  0  1.5  1.2  0.743  1.00  763  
VRF 396  0.95  69  0  1.5  1.2  0.743  1.00  561  
VFR 396  0.95  0  0  1.5  1.2  1.000  1.00  417  
VRR 4  0.95  0  0  1.5  1.2  1.000  1.00  4  
VNW 767 V = 1745  
VW 978  
VR 0.560  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 978 lc/h
Weaving lane changes, LCW 1105 lc/h
Non-weaving lane changes, LCNW 0 lc/h
Total lane changes, LCALL 1105 lc/h
Non-weaving vehicle index, INW 56 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 1406 veh/h
Weaving segment capacity, cw 3184 veh/h
Weaving segment v/c ratio 0.441 
Weaving segment density, D 12.8 pc/mi/ln
Level of Service, LOS  B  

Weaving intensity factor, W 0.313 
Weaving segment speed, S 45.3 mph
Average weaving speed, SW 45.5 mph
Average non-weaving speed, SNW 45.2 mph
Maximum weaving length, LMAX 8542 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To North of Anaheim Off 
Ramp 

Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2025 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4950 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 22 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.901 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1928 pc/h/ln

S 54.6 mph 
D = vp / S 35.3 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To North of Anaheim Off 
Ramp 

Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2025 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4360 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 22 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.901 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1698 pc/h/ln

S 55.0 mph 
D = vp / S 30.9 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst HDR Inc, Freeway/Dir of Travel I-710 SB
Agency or Company Junction Anaheim WB Off Ramp
Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2025 Build
Project Description    Shoemaker Bridge Replacement Project 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 300 
Freeway Volume, VF 4950 
Ramp Volume, VR 535 
Freeway Free-Flow Speed, SFF 55.0 
Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 367  ft 

VD = 100  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 4950 0.95 Level 22 0 0.901 1.00 5784
 Ramp 535 0.95 Level 22 0 0.901 1.00 625
 UpStream
 DownStream 100 0.95 Level 10 0 0.952 1.00 111

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.587  using Equation (Exhibit 13-7) 
V12 = 3652  pc/h 
V3 or Vav34 2132  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5784 Exhibit 13-8 6750 No
VFO = VF - VR 5159 Exhibit 13-8 6750 No

VR 625 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3652 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 33.0 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.484 (Exhibit 13-12) 
SR= 48.7 mph (Exhibit 13-12) 
S0= 55.9 mph (Exhibit 13-12) 
S = 51.1 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst HDR Inc, Freeway/Dir of Travel I-710 SB
Agency or Company Junction Anaheim WB Off Ramp
Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2025 Build
Project Description    Shoemaker Bridge Replacement Project 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 300 
Freeway Volume, VF 4360 
Ramp Volume, VR 385 
Freeway Free-Flow Speed, SFF 55.0 
Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 367  ft 

VD = 75  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 4360 0.95 Level 22 0 0.901 1.00 5094
 Ramp 385 0.95 Level 27 0 0.881 1.00 460
 UpStream
 DownStream 75 0.95 Level 20 0 0.909 1.00 87

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.611  using Equation (Exhibit 13-7) 
V12 = 3294  pc/h 
V3 or Vav34 1800  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5094 Exhibit 13-8 6750 No
VFO = VF - VR 4634 Exhibit 13-8 6750 No

VR 460 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3294 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 29.9 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.469 (Exhibit 13-12) 
SR= 48.9 mph (Exhibit 13-12) 
S0= 57.2 mph (Exhibit 13-12) 
S = 51.5 mph (Exhibit 13-13) 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To Anaheim WB Off/WB On 
Ramp 

Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2025 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4415 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 23 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.897 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1727 pc/h/ln

S 55.0 mph 
D = vp / S 31.4 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To Anaheim WB Off/WB On 
Ramp 

Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2025 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 3975 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 21 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.905 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1541 pc/h/ln

S 55.0 mph 
D = vp / S 28.0 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed
Analysis Time Period AM Peak Hour 

Freeway/Dir of Travel I-710 SB 
Weaving Segment Location Anaheim WB On/Anaheim EB 

Off 
Analysis Year 2025 Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 5 
Weaving segment length, LS 328ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 3966  0.95  24  0  1.5  1.2  0.893  1.00  4676  
VRF 132  0.95  24  0  1.5  1.2  0.893  1.00  156  
VFR 449  0.95  4  0  1.5  1.2  0.980  1.00  482  
VRR 1  0.95  4  0  1.5  1.2  0.980  1.00  1  
VNW 4677 V = 5315  
VW 638  
VR 0.120  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 638 lc/h
Weaving lane changes, LCW 728 lc/h
Non-weaving lane changes, LCNW 178 lc/h
Total lane changes, LCALL 906 lc/h
Non-weaving vehicle index, INW 153 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 4788 veh/h
Weaving segment capacity, cw 8879 veh/h
Weaving segment v/c ratio 0.539 
Weaving segment density, D 23.7 pc/mi/ln
Level of Service, LOS  C  

Weaving intensity factor, W 0.504 
Weaving segment speed, S 44.8 mph
Average weaving speed, SW 41.6 mph
Average non-weaving speed, SNW 45.3 mph
Maximum weaving length, LMAX 3735 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed
Analysis Time Period PM Peak Hour 

Freeway/Dir of Travel I-710 SB 
Weaving Segment Location Anaheim WB On/Anaheim EB 

Off 
Analysis Year 2025 Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 5 
Weaving segment length, LS 328ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 3471  0.95  24  0  1.5  1.2  0.893  1.00  4092  
VRF 88  0.95  24  0  1.5  1.2  0.893  1.00  104  
VFR 504  0.95  3  0  1.5  1.2  0.985  1.00  538  
VRR 1  0.95  3  0  1.5  1.2  0.985  1.00  1  
VNW 4093 V = 4735  
VW 642  
VR 0.136  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 642 lc/h
Weaving lane changes, LCW 732 lc/h
Non-weaving lane changes, LCNW 58 lc/h
Total lane changes, LCALL 790 lc/h
Non-weaving vehicle index, INW 134 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 4278 veh/h
Weaving segment capacity, cw 8830 veh/h
Weaving segment v/c ratio 0.484 
Weaving segment density, D 20.9 pc/mi/ln
Level of Service, LOS  C  

Weaving intensity factor, W 0.452 
Weaving segment speed, S 45.4 mph
Average weaving speed, SW 42.5 mph
Average non-weaving speed, SNW 45.8 mph
Maximum weaving length, LMAX 3888 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To Anaheim EB Off/Shoreline 
Off 

Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2025 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4098 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 24 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.893 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 5 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

966 pc/h/ln

S 55.0 mph 
D = vp / S 17.6 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To Anaheim EB Off/Shoreline 
Off 

Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2025 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 3559 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 24 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.893 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 5 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

839 pc/h/ln

S 55.0 mph 
D = vp / S 15.3 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To Shoreline Off / Anaheim EB 
On 

Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2025 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 1388 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 69 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.743 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

655 pc/h/ln

S 55.0 mph 
D = vp / S 11.9 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To Shoreline Off / Anaheim EB 
On 

Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2025 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 909 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 93 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

467 pc/h/ln

S 55.0 mph 
D = vp / S 8.5 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst HDR, Inc Freeway/Dir of Travel I-710 SB
Agency or Company Junction Anaheim EB On Ramp
Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2025 Build
Project Description    Shoemaker Bridge Replacement Project 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 489  ft 

Vu = 450  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 180 
Deceleration Lane Length LD
Freeway Volume, VF 1388 
Ramp Volume, VR 275 
Freeway Free-Flow Speed, SFF 55.0 
Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1388 0.95 Level 69 0 0.743 1.00 1965
 Ramp 275 0.95 Level 29 0 0.873 1.00 331
 UpStream 450 0.95 Level 4 0 0.980 1.00 483
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = -0.54   (Equation 13-6 or 13-7)
PFM = 0.583   using Equation  (Exhibit 13-6) 
V12 = 1145   pc/h 

V3 or Vav34
820   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1145   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2296  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 1476   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 15.7 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.325 (Exibit 13-11) 
SR= 50.8 mph (Exhibit 13-11) 
S0= 53.8 mph (Exhibit 13-11) 
S = 51.8 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst HDR, Inc Freeway/Dir of Travel I-710 SB
Agency or Company Junction Anaheim EB On Ramp
Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2025 Build
Project Description    Shoemaker Bridge Replacement Project 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 489  ft 

Vu = 505  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 180 
Deceleration Lane Length LD
Freeway Volume, VF 909 
Ramp Volume, VR 205 
Freeway Free-Flow Speed, SFF 55.0 
Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 909 0.95 Level 93 0 0.683 1.00 1402
 Ramp 205 0.95 Level 51 0 0.797 1.00 271
 UpStream 505 0.95 Level 3 0 0.985 1.00 540
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = -133.86   (Equation 13-6 or 13-7)
PFM = 0.583   using Equation  (Exhibit 13-6) 
V12 = 817   pc/h 

V3 or Vav34
585   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 817   pc/h (Equation 13-16, 13-18, 
or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1673  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 1088   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 12.7 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.320 (Exibit 13-11) 
SR= 50.8 mph (Exhibit 13-11) 
S0= 54.7 mph (Exhibit 13-11) 
S = 52.1 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To South of Anaheim EB On 
Ramp 

Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2025 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 1663 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 62 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.763 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

764 pc/h/ln

S 55.0 mph 
D = vp / S 13.9 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To South of Anaheim EB On 
Ramp 

Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2025 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 1114 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 85 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.702 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

557 pc/h/ln

S 55.0 mph 
D = vp / S 10.1 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 1 [2025 AM Peak (Shoreline/7th) - One Bypass]
Shoreline Drive/7th Street Roundabout
Site Category: (None)
Roundabout

Approaches Intersection
South East Northwest

LOS B A A A

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay per lane.
Intersection and Approach LOS values are based on average delay for all lanes.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

SIDRA INTERSECTION 8.0 | Copyright © 2000-2018 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: HDR, INC. | Processed: Wednesday, July 3, 2019 4:21:23 PM
Project: C:\To Project Related\Shoemaker Bridge\Design\Final_Shoemaker_RAB_Build_07112019.sip8



LANE SUMMARY
Site: 1 [2025 AM Peak (Shoreline/7th) - One Bypass]

Shoreline Drive/7th Street Roundabout
Site Category: (None)
Roundabout

Lane Use and Performance
Demand Flows 95% Back of Queue

Cap.
Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.Total HV Veh Dist

veh/h % veh/h v/c % sec ft ft % %
South: Shoreline Drive
Lane 1 688 3.0 1134 0.607 100 13.1 LOS B 6.3 236.0 Full 1800 0.0 0.0
Lane 2d 909 3.0 1497 0.607 100 11.8 LOS B 6.8 252.8 Full 1800 0.0 0.0
Lane 3 113 3.0 1160 0.097 100 5.2 LOS A 0.6 15.6 Short 125 0.0 NA
Approach 1710 3.0 0.607 11.9 LOS B 6.8 252.8

East: 7th Street
Lane 1d 69 3.0 529 0.131 100 11.8 LOS B 0.7 18.5 Full 1325 0.0 0.0
Lane 2 1489 3.0 1827 0.815 100 1.0 LOS A 0.0 0.0 Full 1325 0.0 0.0
Approach 1558 3.0 0.815 1.4 LOS A 0.7 18.5

NorthWest: Shoreline Drive (Shoemaker Bridge)
Lane 1 697 3.0 1418 0.491 815 7.9 LOS A 4.1 104.3 Short 265 0.0 NA
Lane 2d 1072 3.0 1761 0.609 100 2.2 LOS A 6.3 160.7 Full 2500 0.0 0.0
Lane 3 1113 3.0 1827 0.609 100 2.1 LOS A 0.0 0.0 Full 2500 0.0 0.0
Approach 2882 3.0 0.609 3.6 LOS A 6.3 160.7

Intersection 6150 3.0 0.815 5.3 LOS A 6.8 252.8

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay per lane.
Intersection and Approach LOS values are based on average delay for all lanes.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

5 Lane under-utilisation found by the program
d Dominant lane on roundabout approach

SIDRA INTERSECTION 8.0 | Copyright © 2000-2018 Akcelik and Associates Pty Ltd | sidrasolutions.com
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 1 [2025 PM Peak (Shoreline/7th) - One Bypass]
Shoreline Drive/7th Street Roundabout
Site Category: (None)
Roundabout

Approaches Intersection
South East Northwest

LOS C A A B

Site Level of Service (LOS) Method: Delay & Degree of Saturation (SIDRA). Site LOS Method is specified in the Parameter Settings 
dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used).
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

SIDRA INTERSECTION 8.0 | Copyright © 2000-2018 Akcelik and Associates Pty Ltd | sidrasolutions.com



LANE SUMMARY
Site: 1 [2025 PM Peak (Shoreline/7th) - One Bypass]

Shoreline Drive/7th Street Roundabout
Site Category: (None)
Roundabout

Lane Use and Performance
Demand Flows 95% Back of Queue

Cap.
Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.Total HV Veh Dist

veh/h % veh/h v/c % sec ft ft % %
South: Shoreline Drive
Lane 1 794 3.0 871 0.912 100 25.2 LOS D 14.0 521.1 Full 1800 0.0 0.0
Lane 2d 1092 3.0 1198 0.912 100 24.8 LOS D 18.6 692.1 Full 1800 0.0 0.0
Lane 3 90 3.0 1004 0.090 100 5.4 LOS A 0.5 12.6 Short 125 0.0 NA
Approach 1976 3.0 0.912 24.1 LOS C 18.6 692.1

East: 7th Street
Lane 1d 100 3.0 381 0.263 100 15.1 LOS B 1.6 41.3 Full 1325 0.0 0.0
Lane 2 534 3.0 1827 0.292 100 0.7 LOS A 0.0 0.0 Full 1325 0.0 0.0
Approach 634 3.0 0.292 3.0 LOS A 1.6 41.3

NorthWest: Shoreline Drive (Shoemaker Bridge)
Lane 1 840 3.0 1388 0.605 100 8.2 LOS A 6.0 153.1 Short 265 0.0 NA
Lane 2d 1042 1.8 1721 0.605 100 5.7 LOS A 6.2 157.3 Full 2500 0.0 0.0
Lane 3 1094 4.2 1806 0.605 100 2.1 LOS A 0.0 0.0 Full 2500 0.0 0.0
Approach 2976 3.0 0.605 5.1 LOS A 6.2 157.3

Intersection 5586 3.0 0.912 11.6 LOS B 18.6 692.1

Site Level of Service (LOS) Method: Delay & Degree of Saturation (SIDRA). Site LOS Method is specified in the Parameter Settings 
dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach

SIDRA INTERSECTION 8.0 | Copyright © 2000-2018 Akcelik and Associates Pty Ltd | sidrasolutions.com
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LANE SUMMARY
Site: 1 [2025 AM Peak (Shoreline/7th) - One Bypass]

Shoreline Drive/7th Street Roundabout
Site Category: (None)
Roundabout

Lane Use and Performance
Demand Flows 95% Back of Queue

Cap.
Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.Total HV Veh Dist

veh/h % veh/h v/c % sec ft ft % %
South: Shoreline Drive
Lane 1 688 3.0 1134 0.607 100 13.1 LOS B 6.3 236.0 Full 1800 0.0 0.0
Lane 2d 909 3.0 1497 0.607 100 11.8 LOS B 6.8 252.8 Full 1800 0.0 0.0
Lane 3 113 3.0 1160 0.097 100 5.2 LOS A 0.6 15.6 Short 125 0.0 NA
Approach 1710 3.0 0.607 11.9 LOS B 6.8 252.8

East: 7th Street
Lane 1d 69 3.0 529 0.131 100 11.8 LOS B 0.7 18.5 Full 1325 0.0 0.0
Lane 2 1489 3.0 1827 0.815 100 1.0 LOS A 0.0 0.0 Full 1325 0.0 0.0
Approach 1558 3.0 0.815 1.4 LOS A 0.7 18.5

NorthWest: Shoreline Drive (Shoemaker Bridge)
Lane 1 697 3.0 1418 0.491 815 7.9 LOS A 4.1 104.3 Short 265 0.0 NA
Lane 2d 1072 3.0 1761 0.609 100 2.2 LOS A 6.3 160.7 Full 2500 0.0 0.0
Lane 3 1113 3.0 1827 0.609 100 2.1 LOS A 0.0 0.0 Full 2500 0.0 0.0
Approach 2882 3.0 0.609 3.6 LOS A 6.3 160.7

Intersection 6150 3.0 0.815 5.3 LOS A 6.8 252.8

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay per lane.
Intersection and Approach LOS values are based on average delay for all lanes.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

5 Lane under-utilisation found by the program
d Dominant lane on roundabout approach

SIDRA INTERSECTION 8.0 | Copyright © 2000-2018 Akcelik and Associates Pty Ltd | sidrasolutions.com
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LANE SUMMARY
Site: 1 [2025 PM Peak (Shoreline/7th) - One Bypass]

Shoreline Drive/7th Street Roundabout
Site Category: (None)
Roundabout

Lane Use and Performance
Demand Flows 95% Back of Queue

Cap.
Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.Total HV Veh Dist

veh/h % veh/h v/c % sec ft ft % %
South: Shoreline Drive
Lane 1 794 3.0 871 0.912 100 25.2 LOS D 14.0 521.1 Full 1800 0.0 0.0
Lane 2d 1092 3.0 1198 0.912 100 24.8 LOS D 18.6 692.1 Full 1800 0.0 0.0
Lane 3 90 3.0 1004 0.090 100 5.4 LOS A 0.5 12.6 Short 125 0.0 NA
Approach 1976 3.0 0.912 24.1 LOS C 18.6 692.1

East: 7th Street
Lane 1d 100 3.0 381 0.263 100 15.1 LOS B 1.6 41.3 Full 1325 0.0 0.0
Lane 2 534 3.0 1827 0.292 100 0.7 LOS A 0.0 0.0 Full 1325 0.0 0.0
Approach 634 3.0 0.292 3.0 LOS A 1.6 41.3

NorthWest: Shoreline Drive (Shoemaker Bridge)
Lane 1 840 3.0 1388 0.605 100 8.2 LOS A 6.0 153.1 Short 265 0.0 NA
Lane 2d 1042 1.8 1721 0.605 100 5.7 LOS A 6.2 157.3 Full 2500 0.0 0.0
Lane 3 1094 4.2 1806 0.605 100 2.1 LOS A 0.0 0.0 Full 2500 0.0 0.0
Approach 2976 3.0 0.605 5.1 LOS A 6.2 157.3

Intersection 5586 3.0 0.912 11.6 LOS B 18.6 692.1

Site Level of Service (LOS) Method: Delay & Degree of Saturation (SIDRA). Site LOS Method is specified in the Parameter Settings 
dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed 5/30/2017 
Analysis Time Period AM Peak Hour 

Freeway/Dir of Travel Shoemaker Bridge NB 
Weaving Segment Location 7th St On / 10th St Off 
Analysis Year 2035 No Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 
Weaving segment length, LS 660ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 1635  0.95  6  0  1.5  1.2  0.971  1.00  1773  
VRF 410  0.95  6  0  1.5  1.2  0.971  1.00  445  
VFR 1295  0.95  6  0  1.5  1.2  0.971  1.00  1404  
VRR 325  0.95  6  0  1.5  1.2  0.971  1.00  352  
VNW 2125 V = 3974  
VW 1849  
VR 0.465  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 1849 lc/h
Weaving lane changes, LCW 1965 lc/h
Non-weaving lane changes, LCNW 218 lc/h
Total lane changes, LCALL 2183 lc/h
Non-weaving vehicle index, INW 140 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 3858 veh/h
Weaving segment capacity, cw 5008 veh/h
Weaving segment v/c ratio 0.770 
Weaving segment density, D 35.3 pc/mi/ln
Level of Service, LOS  E  

Weaving intensity factor, W 0.581 
Weaving segment speed, S 37.5 mph
Average weaving speed, SW 40.3 mph
Average non-weaving speed, SNW 35.3 mph
Maximum weaving length, LMAX 7423 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed 5/30/2017 
Analysis Time Period PM Peak Hour 

Freeway/Dir of Travel Shoemaker Bridge NB 
Weaving Segment Location 7th St On / 10th St Off 
Analysis Year 2035 No Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 
Weaving segment length, LS 660ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 1655  0.95  3  0  1.5  1.2  0.985  1.00  1768  
VRF 465  0.95  3  0  1.5  1.2  0.985  1.00  497  
VFR 495  0.95  3  0  1.5  1.2  0.985  1.00  529  
VRR 135  0.95  3  0  1.5  1.2  0.985  1.00  144  
VNW 1912 V = 2938  
VW 1026  
VR 0.349  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 1026 lc/h
Weaving lane changes, LCW 1142 lc/h
Non-weaving lane changes, LCNW 174 lc/h
Total lane changes, LCALL 1316 lc/h
Non-weaving vehicle index, INW 126 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 2895 veh/h
Weaving segment capacity, cw 5415 veh/h
Weaving segment v/c ratio 0.535 
Weaving segment density, D 22.7 pc/mi/ln
Level of Service, LOS  C  

Weaving intensity factor, W 0.390 
Weaving segment speed, S 43.2 mph
Average weaving speed, SW 43.8 mph
Average non-weaving speed, SNW 42.9 mph
Maximum weaving length, LMAX 6118 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed 5/30/2017 
Analysis Time Period AM Peak Hour 

Freeway/Dir of Travel Shoemaker Bridge SB 
Weaving Segment Location 9th St On / 6th St Off 
Analysis Year 2035 No Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 
Weaving segment length, LS 860ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 2285  0.95  1  0  1.5  1.2  0.995  1.00  2417  
VRF 825  0.95  1  0  1.5  1.2  0.995  1.00  873  
VFR 145  0.95  1  0  1.5  1.2  0.995  1.00  153  
VRR 55  0.95  1  0  1.5  1.2  0.995  1.00  58  
VNW 2475 V = 3501  
VW 1026  
VR 0.293  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 1026 lc/h
Weaving lane changes, LCW 1171 lc/h
Non-weaving lane changes, LCNW 398 lc/h
Total lane changes, LCALL 1569 lc/h
Non-weaving vehicle index, INW 213 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 3485 veh/h
Weaving segment capacity, cw 5654 veh/h
Weaving segment v/c ratio 0.616 
Weaving segment density, D 27.4 pc/mi/ln
Level of Service, LOS  C  

Weaving intensity factor, W 0.363 
Weaving segment speed, S 42.7 mph
Average weaving speed, SW 44.3 mph
Average non-weaving speed, SNW 42.0 mph
Maximum weaving length, LMAX 5510 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed 5/30/2017 
Analysis Time Period PM Peak Hour 

Freeway/Dir of Travel Shoemaker Bridge SB 
Weaving Segment Location 9th St On / 6th St Off 
Analysis Year 2035 No Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 
Weaving segment length, LS 860ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 1710  0.95  1  0  1.5  1.2  0.995  1.00  1809  
VRF 1255  0.95  1  0  1.5  1.2  0.995  1.00  1328  
VFR 345  0.95  1  0  1.5  1.2  0.995  1.00  365  
VRR 255  0.95  1  0  1.5  1.2  0.995  1.00  270  
VNW 2079 V = 3772  
VW 1693  
VR 0.449  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 1693 lc/h
Weaving lane changes, LCW 1838 lc/h
Non-weaving lane changes, LCNW 317 lc/h
Total lane changes, LCALL 2155 lc/h
Non-weaving vehicle index, INW 179 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 3753 veh/h
Weaving segment capacity, cw 5260 veh/h
Weaving segment v/c ratio 0.713 
Weaving segment density, D 32.2 pc/mi/ln
Level of Service, LOS  D  

Weaving intensity factor, W 0.467 
Weaving segment speed, S 39.1 mph
Average weaving speed, SW 42.3 mph
Average non-weaving speed, SNW 36.8 mph
Maximum weaving length, LMAX 7235 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed
Analysis Time Period AM Peak Hour 

Freeway/Dir of Travel I-710 NB 
Weaving Segment Location Anaheim WB On/PCH SB Off 
Analysis Year 2035 Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 1176ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 4476  0.95  21  0  1.5  1.2  0.905  1.00  5206  
VRF 564  0.95  21  0  1.5  1.2  0.905  1.00  656  
VFR 114  0.95  33  0  1.5  1.2  0.858  1.00  140  
VRR 6  0.95  33  0  1.5  1.2  0.858  1.00  7  
VNW 5213 V = 6009  
VW 796  
VR 0.132  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 796 lc/h
Weaving lane changes, LCW 1118 lc/h
Non-weaving lane changes, LCNW 941 lc/h
Total lane changes, LCALL 2059 lc/h
Non-weaving vehicle index, INW 613 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 5432 veh/h
Weaving segment capacity, cw 7403 veh/h
Weaving segment v/c ratio 0.734 
Weaving segment density, D 35.4 pc/mi/ln
Level of Service, LOS  E  

Weaving intensity factor, W 0.352 
Weaving segment speed, S 42.4 mph
Average weaving speed, SW 44.6 mph
Average non-weaving speed, SNW 42.1 mph
Maximum weaving length, LMAX 3857 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed
Analysis Time Period PM Peak Hour 

Freeway/Dir of Travel I-710 NB 
Weaving Segment Location Anaheim WB On/PCH SB Off 
Analysis Year 2035 Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 4 
Weaving segment length, LS 1176ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 3594  0.95  19  0  1.5  1.2  0.913  1.00  4143  
VRF 436  0.95  19  0  1.5  1.2  0.913  1.00  503  
VFR 276  0.95  14  0  1.5  1.2  0.935  1.00  311  
VRR 4  0.95  14  0  1.5  1.2  0.935  1.00  5  
VNW 4148 V = 4962  
VW 814  
VR 0.164  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 814 lc/h
Weaving lane changes, LCW 1136 lc/h
Non-weaving lane changes, LCNW 721 lc/h
Total lane changes, LCALL 1857 lc/h
Non-weaving vehicle index, INW 488 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 4537 veh/h
Weaving segment capacity, cw 7383 veh/h
Weaving segment v/c ratio 0.614 
Weaving segment density, D 28.5 pc/mi/ln
Level of Service, LOS  D  

Weaving intensity factor, W 0.324 
Weaving segment speed, S 43.5 mph
Average weaving speed, SW 45.2 mph
Average non-weaving speed, SNW 43.2 mph
Maximum weaving length, LMAX 4172 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 NB 
Agency or Company From/To Anaheim WB On/ WB Off 
Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2035 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4590 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 23 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.897 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 4 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1347 pc/h/ln

S 55.0 mph 
D = vp / S 24.5 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 

Copyright © 2016 University of Florida, All Rights Reserved     HCS 2010TM   Version 6.80 Generated:  8/2/2019    10:09 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

8/2/2019file:///C:/Users/jduan/AppData/Local/Temp/f2kD9C6.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 NB 
Agency or Company From/To Anaheim WB On/ WB Off 
Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2035 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 3870 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 21 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.905 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 4 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1125 pc/h/ln

S 55.0 mph 
D = vp / S 20.5 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed
Analysis Time Period AM Peak Hour 

Freeway/Dir of Travel I-710 NB 
Weaving Segment Location Anaheim EB On/Anaheim WB 

Off 
Analysis Year 2035 Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 5 
Weaving segment length, LS 700ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 4323  0.95  23  0  1.5  1.2  0.897  1.00  5074  
VRF 267  0.95  23  0  1.5  1.2  0.897  1.00  313  
VFR 870  0.95  23  0  1.5  1.2  0.897  1.00  1021  
VRR 3  0.95  23  0  1.5  1.2  0.897  1.00  4  
VNW 5078 V = 6412  
VW 1334  
VR 0.208  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 1334 lc/h
Weaving lane changes, LCW 1674 lc/h
Non-weaving lane changes, LCNW 462 lc/h
Total lane changes, LCALL 2136 lc/h
Non-weaving vehicle index, INW 355 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 5751 veh/h
Weaving segment capacity, cw 8744 veh/h
Weaving segment v/c ratio 0.658 
Weaving segment density, D 32.4 pc/mi/ln
Level of Service, LOS  D  

Weaving intensity factor, W 0.545 
Weaving segment speed, S 39.6 mph
Average weaving speed, SW 40.9 mph
Average non-weaving speed, SNW 39.2 mph
Maximum weaving length, LMAX 4619 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed
Analysis Time Period PM Peak Hour 

Freeway/Dir of Travel I-710 NB 
Weaving Segment Location Anaheim EB On/Anaheim WB 

Off 
Analysis Year 2035 Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 5 
Weaving segment length, LS 700ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 3345  0.95  21  0  1.5  1.2  0.905  1.00  3891  
VRF 525  0.95  21  0  1.5  1.2  0.905  1.00  611  
VFR 794  0.95  17  0  1.5  1.2  0.922  1.00  907  
VRR 5  0.95  17  0  1.5  1.2  0.922  1.00  6  
VNW 3897 V = 5415  
VW 1518  
VR 0.280  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 1518 lc/h
Weaving lane changes, LCW 1858 lc/h
Non-weaving lane changes, LCNW 219 lc/h
Total lane changes, LCALL 2077 lc/h
Non-weaving vehicle index, INW 273 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 4915 veh/h
Weaving segment capacity, cw 7748 veh/h
Weaving segment v/c ratio 0.634 
Weaving segment density, D 27.4 pc/mi/ln
Level of Service, LOS  C  

Weaving intensity factor, W 0.533 
Weaving segment speed, S 39.5 mph
Average weaving speed, SW 41.1 mph
Average non-weaving speed, SNW 38.9 mph
Maximum weaving length, LMAX 5374 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 NB 

Agency or Company From/To Anaheim EB On/Shoreline 
On 

Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2035 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 5193 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 22 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.901 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 4 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1517 pc/h/ln

S 55.0 mph 
D = vp / S 27.6 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 NB 

Agency or Company From/To Anaheim EB On/Shoreline 
On 

Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2035 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4139 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 21 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.905 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 4 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1204 pc/h/ln

S 55.0 mph 
D = vp / S 21.9 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 NB 

Agency or Company From/To Shoreline On / Anaheim EB 
Off 

Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2035 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 1320 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 77 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.722 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 2 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

962 pc/h/ln

S 55.0 mph 
D = vp / S 17.5 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 NB 

Agency or Company From/To Shoreline On / Anaheim EB 
Off 

Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2035 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 1000 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 77 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.722 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 2 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

729 pc/h/ln

S 55.0 mph 
D = vp / S 13.3 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed
Analysis Time Period AM Peak Hour 

Freeway/Dir of Travel I-710 NB 
Weaving Segment Location Pico On/ Anaheim EB Off 
Analysis Year 2035 Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 
Weaving segment length, LS 730ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 1063  0.95  77  0  1.5  1.2  0.722  1.00  1550  
VRF 257  0.95  77  0  1.5  1.2  0.722  1.00  375  
VFR 207  0.95  5  0  1.5  1.2  0.976  1.00  223  
VRR 3  0.95  5  0  1.5  1.2  0.976  1.00  3  
VNW 1553 V = 2151  
VW 598  
VR 0.278  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 598 lc/h
Weaving lane changes, LCW 725 lc/h
Non-weaving lane changes, LCNW 138 lc/h
Total lane changes, LCALL 863 lc/h
Non-weaving vehicle index, INW 113 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 1611 veh/h
Weaving segment capacity, cw 4109 veh/h
Weaving segment v/c ratio 0.392 
Weaving segment density, D 15.2 pc/mi/ln
Level of Service, LOS  B  

Weaving intensity factor, W 0.258 
Weaving segment speed, S 47.1 mph
Average weaving speed, SW 46.8 mph
Average non-weaving speed, SNW 47.3 mph
Maximum weaving length, LMAX 5349 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed
Analysis Time Period PM Peak Hour 

Freeway/Dir of Travel I-710 NB 
Weaving Segment Location Pico On/ Anaheim EB Off 
Analysis Year 2035 Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 3 
Weaving segment length, LS 730ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 545  0.95  77  0  1.5  1.2  0.722  1.00  795  
VRF 455  0.95  77  0  1.5  1.2  0.722  1.00  663  
VFR 395  0.95  0  0  1.5  1.2  1.000  1.00  416  
VRR 5  0.95  0  0  1.5  1.2  1.000  1.00  5  
VNW 800 V = 1879  
VW 1079  
VR 0.574  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 1079 lc/h
Weaving lane changes, LCW 1206 lc/h
Non-weaving lane changes, LCNW 0 lc/h
Total lane changes, LCALL 1206 lc/h
Non-weaving vehicle index, INW 58 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 1474 veh/h
Weaving segment capacity, cw 3018 veh/h
Weaving segment v/c ratio 0.488 
Weaving segment density, D 14.0 pc/mi/ln
Level of Service, LOS  B  

Weaving intensity factor, W 0.336 
Weaving segment speed, S 44.6 mph
Average weaving speed, SW 44.9 mph
Average non-weaving speed, SNW 44.2 mph
Maximum weaving length, LMAX 8707 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To North of Anaheim Off 
Ramp 

Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2035 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 5250 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 27 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.881 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

2091 pc/h/ln

S 52.9 mph 
D = vp / S 39.5 pc/mi/ln 
LOS E 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To North of Anaheim Off 
Ramp 

Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2035 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4320 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 27 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.881 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1720 pc/h/ln

S 55.0 mph 
D = vp / S 31.3 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst HDR Inc, Freeway/Dir of Travel I-710 SB
Agency or Company Junction Anaheim WB Off Ramp
Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2035 Build
Project Description    Shoemaker Bridge Replacement Project 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 300 
Freeway Volume, VF 5250 
Ramp Volume, VR 590 
Freeway Free-Flow Speed, SFF 55.0 
Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 367  ft 

VD = 100  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 5250 0.95 Level 27 0 0.881 1.00 6272
 Ramp 590 0.95 Level 29 0 0.873 1.00 711
 UpStream
 DownStream 100 0.95 Level 10 0 0.952 1.00 111

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.570  using Equation (Exhibit 13-7) 
V12 = 3884  pc/h 
V3 or Vav34 2388  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 6272 Exhibit 13-8 6750 No
VFO = VF - VR 5561 Exhibit 13-8 6750 No

VR 711 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3884 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 35.0 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.492 (Exhibit 13-12) 
SR= 48.6 mph (Exhibit 13-12) 
S0= 54.9 mph (Exhibit 13-12) 
S = 50.8 mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst HDR Inc, Freeway/Dir of Travel I-710 SB
Agency or Company Junction Anaheim WB Off Ramp
Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2035 Build
Project Description    Shoemaker Bridge Replacement Project 
Inputs

Upstream Adj Ramp

Yes On

No Off

Lup =  ft 

Vu =  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA
Deceleration Lane Length LD 300 
Freeway Volume, VF 4320 
Ramp Volume, VR 400 
Freeway Free-Flow Speed, SFF 55.0 
Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown = 367  ft 

VD = 80  veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 4320 0.95 Level 27 0 0.881 1.00 5161
 Ramp 400 0.95 Level 30 0 0.870 1.00 484
 UpStream
 DownStream 80 0.95 Level 25 0 0.889 1.00 95

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =  (Equation 13-6 or 13-7)
PFM =  using Equation   (Exhibit 13-6) 
V12 =  pc/h 
V3 or Vav34  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD = 0.609  using Equation (Exhibit 13-7) 
V12 = 3331  pc/h 
V3 or Vav34 1830  pc/h (Equation 13-14 or 13-17)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 13-
19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 13-8

VF 5161 Exhibit 13-8 6750 No
VFO = VF - VR 4677 Exhibit 13-8 6750 No

VR 484 Exhibit 13-10 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation? 

VR12  Exhibit 13-8 V12 3331 Exhibit 13-8 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = 30.2 (pc/mi/ln)
LOS = D (Exhibit 13-2) 

Speed Determination Speed Determination
MS = (Exibit 13-11) 
SR= mph (Exhibit 13-11) 
S0= mph (Exhibit 13-11) 
S = mph (Exhibit 13-13) 

Ds = 0.472 (Exhibit 13-12) 
SR= 48.9 mph (Exhibit 13-12) 
S0= 57.1 mph (Exhibit 13-12) 
S = 51.5 mph (Exhibit 13-13) 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To Anaheim WB Off/WB On 
Ramp 

Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2035 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4660 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 27 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.881 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1856 pc/h/ln

S 54.9 mph 
D = vp / S 33.8 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To Anaheim WB Off/WB On 
Ramp 

Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2035 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 3920 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 26 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.885 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1554 pc/h/ln

S 55.0 mph 
D = vp / S 28.3 pc/mi/ln 
LOS D 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed
Analysis Time Period AM Peak Hour 

Freeway/Dir of Travel I-710 SB 
Weaving Segment Location Anaheim WB On/Anaheim EB 

Off 
Analysis Year 2035 Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 5 
Weaving segment length, LS 328ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 4212  0.95  29  0  1.5  1.2  0.873  1.00  5077  
VRF 165  0.95  29  0  1.5  1.2  0.873  1.00  199  
VFR 448  0.95  4  0  1.5  1.2  0.980  1.00  481  
VRR 2  0.95  4  0  1.5  1.2  0.980  1.00  2  
VNW 5079 V = 5759  
VW 680  
VR 0.118  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 680 lc/h
Weaving lane changes, LCW 770 lc/h
Non-weaving lane changes, LCNW 261 lc/h
Total lane changes, LCALL 1031 lc/h
Non-weaving vehicle index, INW 167 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 5082 veh/h
Weaving segment capacity, cw 8694 veh/h
Weaving segment v/c ratio 0.584 
Weaving segment density, D 26.1 pc/mi/ln
Level of Service, LOS  C  

Weaving intensity factor, W 0.558 
Weaving segment speed, S 44.1 mph
Average weaving speed, SW 40.7 mph
Average non-weaving speed, SNW 44.6 mph
Maximum weaving length, LMAX 3716 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Analyst HDR, Inc. 
Agency/Company
Date Performed
Analysis Time Period PM Peak Hour 

Freeway/Dir of Travel I-710 SB 
Weaving Segment Location Anaheim WB On/Anaheim EB 

Off 
Analysis Year 2035 Build 

Project Description  Shoemaker Bridge Replacement 
Inputs

Weaving configuration One-Sided 
Weaving number of lanes, N 5 
Weaving segment length, LS 328ft
Freeway free-flow speed, FFS 55 mph 

Segment type Freeway
Freeway minimum speed, SMIN 15
Freeway maximum capacity, CIFL 2250
Terrain type Level

Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E T E R fHV fp v (pc/h)

VFF 3401  0.95  30  0  1.5  1.2  0.870  1.00  4117  
VRF 106  0.95  30  0  1.5  1.2  0.870  1.00  128  
VFR 519  0.95  4  0  1.5  1.2  0.980  1.00  557  
VRR 1  0.95  4  0  1.5  1.2  0.980  1.00  1  
VNW 4118 V = 4803  
VW 685  
VR 0.143  
Configuration Characteristics
Minimum maneuver lanes, NWL 2 lc
Interchange density, ID 1.0 int/mi
Minimum RF lane changes, LCRF 1 lc/pc
Minimum FR lane changes, LCFR 1 lc/pc
Minimum RR lane changes, LCRR lc/pc

Minimum weaving lane changes, LCMIN 685 lc/h
Weaving lane changes, LCW 775 lc/h
Non-weaving lane changes, LCNW 63 lc/h
Total lane changes, LCALL 838 lc/h
Non-weaving vehicle index, INW 135 

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 4239 veh/h
Weaving segment capacity, cw 8574 veh/h
Weaving segment v/c ratio 0.494 
Weaving segment density, D 21.4 pc/mi/ln
Level of Service, LOS  C  

Weaving intensity factor, W 0.474 
Weaving segment speed, S 45.0 mph
Average weaving speed, SW 42.1 mph
Average non-weaving speed, SNW 45.5 mph
Maximum weaving length, LMAX 3958 ft

Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of 
Chapter 13, "Freeway Merge and Diverge Segments".   
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To Anaheim EB Off/Shoreline 
Off 

Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2035 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 4377 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 29 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.873 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 5 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

1055 pc/h/ln

S 55.0 mph 
D = vp / S 19.2 pc/mi/ln 
LOS C 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To Anaheim EB Off/Shoreline 
Off 

Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2035 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 3507 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 30 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.870 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 5 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

849 pc/h/ln

S 55.0 mph 
D = vp / S 15.4 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To Shoreline Off / Anaheim EB 
On 

Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2035 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 1667 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 73 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.733 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

798 pc/h/ln

S 55.0 mph 
D = vp / S 14.5 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To Shoreline Off / Anaheim EB 
On 

Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2035 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 1037 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 98 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.671 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

542 pc/h/ln

S 55.0 mph 
D = vp / S 9.9 pc/mi/ln 
LOS A 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst HDR, Inc Freeway/Dir of Travel I-710 SB
Agency or Company Junction Anaheim EB On Ramp
Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2035 Build
Project Description    Shoemaker Bridge Replacement Project 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 489  ft 

Vu = 450  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 180 
Deceleration Lane Length LD
Freeway Volume, VF 1667 
Ramp Volume, VR 310 
Freeway Free-Flow Speed, SFF 55.0 
Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1667 0.95 Level 73 0 0.733 1.00 2395
 Ramp 310 0.95 Level 26 0 0.885 1.00 369
 UpStream 450 0.95 Level 4 0 0.980 1.00 483
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 99.62   (Equation 13-6 or 13-7)
PFM = 0.583   using Equation  (Exhibit 13-6) 
V12 = 1395   pc/h 

V3 or Vav34
1000   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 1395   pc/h (Equation 13-16, 13-
18, or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 2764  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 1764   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 17.9 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.331 (Exibit 13-11) 
SR= 50.7 mph (Exhibit 13-11) 
S0= 53.2 mph (Exhibit 13-11) 
S = 51.6 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information 
Analyst HDR, Inc Freeway/Dir of Travel I-710 SB
Agency or Company Junction Anaheim EB On Ramp
Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2035 Build
Project Description    Shoemaker Bridge Replacement Project 
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 489  ft 

Vu = 520  veh/h 

Freeway Number of Lanes, N 3 
Ramp Number of Lanes, N 1 
Acceleration Lane Length, LA 180 
Deceleration Lane Length LD
Freeway Volume, VF 1037 
Ramp Volume, VR 190 
Freeway Free-Flow Speed, SFF 55.0 
Ramp Free-Flow Speed, SFR 35.0 

Downstream Adj 
Ramp

Yes On

No Off

Ldown =  ft 

VD = veh/h

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp
 Freeway 1037 0.95 Level 98 0 0.671 1.00 1626
 Ramp 190 0.95 Level 47 0 0.810 1.00 247
 UpStream 520 0.95 Level 4 0 0.980 1.00 558
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = -91.06   (Equation 13-6 or 13-7)
PFM = 0.583   using Equation  (Exhibit 13-6) 
V12 = 947   pc/h 

V3 or Vav34
679   pc/h (Equation 13-14 or 13-
17)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a = 947   pc/h (Equation 13-16, 13-18, 
or 13-19)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 13-12 or 13-13) 
PFD =  using Equation (Exhibit 13-7) 
V12 =  pc/h 
V3 or Vav34   pc/h (Equation 13-14 or 13-17)
Is V3 or Vav34 > 2,700 pc/h? Yes No
Is V3 or Vav34 > 1.5 * V12/2 Yes No

If Yes,V12a =  pc/h (Equation 13-16, 13-18, or 
13-19)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 1873  Exhibit 13-8 No 

VF Exhibit 13-8
VFO = VF - VR Exhibit 13-8

VR
Exhibit 13-

10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area

Actual Max Desirable Violation? Actual Max Desirable Violation? 
VR12 1194   Exhibit 13-8 4600:All No V12 Exhibit 13-8

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 13.5 (pc/mi/ln) 
LOS = B (Exhibit 13-2) 

DR = 4.252 + 0.0086 V12 - 0.009 LD
DR = (pc/mi/ln)
LOS = (Exhibit 13-2) 

Speed Determination Speed Determination
MS = 0.321 (Exibit 13-11) 
SR= 50.8 mph (Exhibit 13-11) 
S0= 54.4 mph (Exhibit 13-11) 
S = 52.0 mph (Exhibit 13-13) 

Ds = (Exhibit 13-12) 
SR= mph (Exhibit 13-12) 
S0= mph (Exhibit 13-12) 
S = mph (Exhibit 13-13) 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To South of Anaheim EB On 
Ramp 

Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2035 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 1977 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 66 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.752 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

923 pc/h/ln

S 55.0 mph 
D = vp / S 16.8 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst HDR, Inc. Highway/Direction of Travel I-710 SB 

Agency or Company From/To South of Anaheim EB On 
Ramp 

Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2035 Build 
Project Description  Shoemaker Bridge Replacement 

Oper.(LOS) Des.(N) Planning Data 
Flow Inputs
Volume, V 1227 veh/h Peak-Hour Factor, PHF 0.95 
AADT veh/day %Trucks and Buses, PT 90 
Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 

                     Up/Down %

Calculate Flow Adjustments
fp 1.00  ER 1.2 

ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.690 

Speed Inputs Calc Speed Adj and FFS
Lane Width ft 
Rt-Side Lat. Clearance ft 
Number of Lanes, N 3 
Total Ramp Density, TRD ramps/mi 
FFS (measured) 55.0 mph 
Base free-flow Speed, 
BFFS mph 

 fLW mph 
 fLC mph 
 TRD Adjustment mph 

 FFS 55.0 mph 

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV
x fp)

624 pc/h/ln

S 55.0 mph 
D = vp / S 11.3 pc/mi/ln 
LOS B 

Design (N) 
Design LOS
vp = (V or DDHV) / (PHF x N x fHV
x fp)

pc/h/ln

S mph 
D = vp / S pc/mi/ln 
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow 
speed
DDHV - Directional design hour volume  

ER - Exhibits 11-10, 11-12      fLW - Exhibit 11-8
ET - Exhibits 11-10, 11-11, 11-13      fLC - Exhibit 11-9
fp - Page 11-18      TRD - Page 11-11
LOS, S, FFS, vp - Exhibits 11-2, 
11-3 
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LANE LEVEL OF SERVICE
Lane Level of Service

Site: 1 [2035 AM Peak (Shoreline/7th) - One Bypass]
Shoreline Drive/7th Street Roundabout
Site Category: (None)
Roundabout

Approaches Intersection
South East Northwest

LOS B A A A

Site Level of Service (LOS) Method: Delay & Degree of Saturation (SIDRA). Site LOS Method is specified in the Parameter Settings 
dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used).
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

SIDRA INTERSECTION 8.0 | Copyright © 2000-2018 Akcelik and Associates Pty Ltd | sidrasolutions.com



LANE SUMMARY
Site: 1 [2035 AM Peak (Shoreline/7th) - One Bypass]

Shoreline Drive/7th Street Roundabout
Site Category: (None)
Roundabout

Lane Use and Performance
Demand Flows 95% Back of Queue

Cap.
Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.Total HV Veh Dist

veh/h % veh/h v/c % sec ft ft % %
South: Shoreline Drive
Lane 1 753 3.0 1131 0.665 100 14.2 LOS B 7.9 293.2 Full 1800 0.0 0.0
Lane 2d 993 3.0 1493 0.665 100 12.7 LOS B 8.5 317.7 Full 1800 0.0 0.0
Lane 3 120 3.0 1157 0.104 100 5.2 LOS A 0.7 16.7 Short 125 0.0 NA
Approach 1866 3.0 0.665 12.8 LOS B 8.5 317.7

East: 7th Street
Lane 1d 71 3.0 469 0.151 100 12.8 LOS B 0.9 22.2 Full 1325 0.0 0.0
Lane 2 1526 3.0 1827 0.835 100 1.0 LOS A 0.0 0.0 Full 1325 0.0 0.0
Approach 1597 3.0 0.835 1.5 LOS A 0.9 22.2

NorthWest: Shoreline Drive (Shoemaker Bridge)
Lane 1 697 3.0 1405 0.496 765 8.0 LOS A 4.2 106.8 Short 265 0.0 NA
Lane 2d 1177 0.0 1813 0.649 100 2.3 LOS A 7.4 184.4 Full 2500 0.0 0.0
Lane 3 1152 6.1 1774 0.649 100 2.1 LOS A 0.0 0.0 Full 2500 0.0 0.0
Approach 3026 3.0 0.649 3.5 LOS A 7.4 184.4

Intersection 6489 3.0 0.835 5.7 LOS A 8.5 317.7

Site Level of Service (LOS) Method: Delay & Degree of Saturation (SIDRA). Site LOS Method is specified in the Parameter Settings 
dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

5 Lane under-utilisation found by the program
d Dominant lane on roundabout approach

SIDRA INTERSECTION 8.0 | Copyright © 2000-2018 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: HDR, INC. | Processed: Thursday, July 18, 2019 4:56:23 PM
Project: C:\To Project Related\Shoemaker Bridge\07192019_TOAR Submittal\Final_Shoemaker_RAB_Build_07192019.sip8











































































LANE LEVEL OF SERVICE
Lane Level of Service

Site: 1 [2035 PM Peak (Shoreline/7th) - One Bypass]
Shoreline Drive/7th Street Roundabout
Site Category: (None)
Roundabout

Approaches Intersection
South East Northwest

LOS D A A B

Site Level of Service (LOS) Method: Delay & Degree of Saturation (SIDRA). Site LOS Method is specified in the Parameter Settings 
dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used).
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

SIDRA INTERSECTION 8.0 | Copyright © 2000-2018 Akcelik and Associates Pty Ltd | sidrasolutions.com



LANE SUMMARY
Site: 1 [2035 PM Peak (Shoreline/7th) - One Bypass]

Shoreline Drive/7th Street Roundabout
Site Category: (None)
Roundabout

Lane Use and Performance
Demand Flows 95% Back of Queue

Cap.
Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.Total HV Veh Dist

veh/h % veh/h v/c % sec ft ft % %
South: Shoreline Drive
Lane 1 836 3.0 847 0.986 100 37.5 LOS E 21.9 816.1 Full 1800 0.0 0.0
Lane 2d 1143 3.0 11601 0.986 100 37.2 LOS E 29.3 1091.3 Full 1800 0.0 0.0
Lane 3 103 3.0 977 0.105 100 5.5 LOS A 0.6 15.3 Short 125 0.0 NA
Approach 2082 3.0 0.986 35.7 LOS D 29.3 1091.3

East: 7th Street
Lane 1d 105 3.0 350 0.300 100 16.1 LOS B 1.9 47.7 Full 1325 0.0 0.0
Lane 2 552 3.0 1827 0.302 100 0.7 LOS A 0.0 0.0 Full 1325 0.0 0.0
Approach 657 3.0 0.302 3.2 LOS A 1.9 47.7

NorthWest: Shoreline Drive (Shoemaker Bridge)
Lane 1 865 3.0 1380 0.627 100 8.3 LOS A 6.4 163.8 Short 265 0.0 NA
Lane 2d 1074 1.6 1714 0.627 100 5.5 LOS A 6.6 168.1 Full 2500 0.0 0.0
Lane 3 1131 4.3 1804 0.627 100 2.1 LOS A 0.0 0.0 Full 2500 0.0 0.0
Approach 3069 3.0 0.627 5.0 LOS A 6.6 168.1

Intersection 5808 3.0 0.986 15.8 LOS B 29.3 1091.3

Site Level of Service (LOS) Method: Delay & Degree of Saturation (SIDRA). Site LOS Method is specified in the Parameter Settings 
dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

d Dominant lane on roundabout approach
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LANE SUMMARY
Site: 1 [2035 AM Peak (Shoreline/7th) - One Bypass]

Shoreline Drive/7th Street Roundabout
Site Category: (None)
Roundabout

Lane Use and Performance
Demand Flows 95% Back of Queue

Cap.
Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.Total HV Veh Dist

veh/h % veh/h v/c % sec ft ft % %
South: Shoreline Drive
Lane 1 753 3.0 1131 0.665 100 14.2 LOS B 7.9 293.2 Full 1800 0.0 0.0
Lane 2d 993 3.0 1493 0.665 100 12.7 LOS B 8.5 317.7 Full 1800 0.0 0.0
Lane 3 120 3.0 1157 0.104 100 5.2 LOS A 0.7 16.7 Short 125 0.0 NA
Approach 1866 3.0 0.665 12.8 LOS B 8.5 317.7

East: 7th Street
Lane 1d 71 3.0 469 0.151 100 12.8 LOS B 0.9 22.2 Full 1325 0.0 0.0
Lane 2 1526 3.0 1827 0.835 100 1.0 LOS A 0.0 0.0 Full 1325 0.0 0.0
Approach 1597 3.0 0.835 1.5 LOS A 0.9 22.2

NorthWest: Shoreline Drive (Shoemaker Bridge)
Lane 1 697 3.0 1405 0.496 765 8.0 LOS A 4.2 106.8 Short 265 0.0 NA
Lane 2d 1177 0.0 1813 0.649 100 2.3 LOS A 7.4 184.4 Full 2500 0.0 0.0
Lane 3 1152 6.1 1774 0.649 100 2.1 LOS A 0.0 0.0 Full 2500 0.0 0.0
Approach 3026 3.0 0.649 3.5 LOS A 7.4 184.4

Intersection 6489 3.0 0.835 5.7 LOS A 8.5 317.7

Site Level of Service (LOS) Method: Delay & Degree of Saturation (SIDRA). Site LOS Method is specified in the Parameter Settings 
dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

5 Lane under-utilisation found by the program
d Dominant lane on roundabout approach
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LANE SUMMARY
Site: 1 [2035 PM Peak (Shoreline/7th) - One Bypass]

Shoreline Drive/7th Street Roundabout
Site Category: (None)
Roundabout

Lane Use and Performance
Demand Flows 95% Back of Queue

Cap.
Deg.
Satn

Lane
Util.

Average
Delay  

Level of
Service

Lane  
Config

Lane  
Length

Cap.
Adj.

Prob. 
Block.Total HV Veh Dist

veh/h % veh/h v/c % sec ft ft % %
South: Shoreline Drive
Lane 1 836 3.0 847 0.986 100 37.5 LOS E 21.9 816.1 Full 1800 0.0 0.0
Lane 2d 1143 3.0 11601 0.986 100 37.2 LOS E 29.3 1091.3 Full 1800 0.0 0.0
Lane 3 103 3.0 977 0.105 100 5.5 LOS A 0.6 15.3 Short 125 0.0 NA
Approach 2082 3.0 0.986 35.7 LOS D 29.3 1091.3

East: 7th Street
Lane 1d 105 3.0 350 0.300 100 16.1 LOS B 1.9 47.7 Full 1325 0.0 0.0
Lane 2 552 3.0 1827 0.302 100 0.7 LOS A 0.0 0.0 Full 1325 0.0 0.0
Approach 657 3.0 0.302 3.2 LOS A 1.9 47.7

NorthWest: Shoreline Drive (Shoemaker Bridge)
Lane 1 865 3.0 1380 0.627 100 8.3 LOS A 6.4 163.8 Short 265 0.0 NA
Lane 2d 1074 1.6 1714 0.627 100 5.5 LOS A 6.6 168.1 Full 2500 0.0 0.0
Lane 3 1131 4.3 1804 0.627 100 2.1 LOS A 0.0 0.0 Full 2500 0.0 0.0
Approach 3069 3.0 0.627 5.0 LOS A 6.6 168.1

Intersection 5808 3.0 0.986 15.8 LOS B 29.3 1091.3

Site Level of Service (LOS) Method: Delay & Degree of Saturation (SIDRA). Site LOS Method is specified in the Parameter Settings 
dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Lane LOS values are based on average delay and v/c ratio (degree of saturation) per lane.
Intersection and Approach LOS values are based on average delay for all lanes (v/c not used).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at 
entry to short lanes are not included.

d Dominant lane on roundabout approach
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Figure 4C-103 (CA). Traffic Signal Warrants Worksheet
(Average Traffic Estimate Form)

7 Los Angeles
DIST CO COUNT DATE:

CALC: JD DATE: Jul-19
I-710 5.800 CHK: DATE:
RTE PM

Major Street: Major Volume: 38,300 Critical Approach Speed: 35mph
Minor Street: Minor Volume: 14,100

Speed limit or critical speed on major street traffic > 64 km/h (40mph)……
or

In built up area of isolated community of < 10,000 population……
X URBAN ( U )

(Based on Estimated Average Daily Traffic - See Note)

URBAN X RURAL

CONDITION A - Minimum Vehicular Traffic

Satisfied X Not Satisfied

Number of lanes for moving traffic on each approach

Major Street Minor Street Urban Rural Urban Rural
1 1 8,000 5,600 2,400 1,680

2 or more 1 9,600 6,720 2,400 1,680
2 or more 100% 2 or more 100% 9,600 6,720 3,200 2,240

1 2 or more 8,000 5,600 3,200 2,240

CONDITION B - Interuption of Continuous Traffic

Satisfied X Not Satisfied

Number of lanes for moving traffic on each approach

Major Street Minor Street Urban Rural Urban Rural
1 1 12,000 8,400 1,200 850

2 or more 1 14,400 10,080 1,200 850
2 or more 100% 2 or more 100% 14,400 10,080 1,600 1,120

1 2 or more 12,000 8,400 1,600 1,120

Combination of CONDITIONS A + B

Satisfied X Not Satisfied

No one warrant satisfied, but the following warrants
fulfilled 80% or more.............. YES YES

A B

NOTE : To be used only for NEW INTERSECTIONS or other locations where it is not reasonable to count 
actual traffic volumes

2 CONDITIONS 2 CONDITIONS
80% 80%

(One Direction Only)

Vehicles Per Day Vehicles Per Day 
on Major Street on Higher-Volume 

(Total of Both Approaches) Minor Street Approach

on Major Street on Higher-Volume 
(Total of Both Approaches) Minor Street Approach

(One Direction Only)

Shoreline Drive
7th Street

}RURAL ( R )

Minimum Requirements
EADT

Vehicles Per Day Vehicles Per Day 

Year 2025 Design Option B



WARRANT 3 - Peak Hour  (Part A or Part B must be satisfied)
Shoreline Dr Intersection #33 - Year 2025 Design B Option (Y Option)
7th St SATISFIED YES NO

123.2
1489 AM
51.0 AM

6,081 AM

1 YES NO

2 YES NO

3 YES NO

SATISFIED YES NO
2 or 

APPROACH LANES One More AM PM

Both Approaches - Major Street √ 4,592 5,052

Highest Approach - Minor Street √ 1489 534

All plotted points fall above the curves YES NO

Total Vehicles on Higher Volume Minor Street Approach
Worst Delay on Higher Volume Minor Street Approach (Vehicle-hours)
Total Vehicles on All Approaches

The total Delay experienced by traffic on one minor street approach (one direction only) 
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-lane approach, or 
five vehicle-hours for a two-lane approach; AND

The volume on the same minor street approach (one direction only) equals or exceeds 100 
vph for one moving lane of traffic or 150 vph for two moving lanes; AND

The total entering volume serviced during the hour equals or exceeds 800 vph for 
intersections with four or more approaches or 650 vph for intersections with three approaches.

Worst Synchro Control Delay on Minor Street Approach (Seconds)



Intersection #33

DIST/CO:
PROJECT: AM PM

Major Street: Major Street 2 4,592 5,052
Minor Street: Minor Street 2 1,489 534

Scenario:
CALC:
DATE:

SIGNAL WARRANT WORKSHEET
WARRANT 3B: PEAK HOUR VOLUME

Caltrans D7/City of Long Beach No. of 
Lanes

Peak Hour Volumes
Shoemaker Bridge Replacement
Shoreline Dr
7th St
2025 Design B Option (Y Option)
HDR Warrant 3B Met07/2019

• The plotted point representing the vehicles per hour on the major street (total of both approaches) and the  
corresponding vehicles per hour on the higher-volume minor-street approach (one direction only) for 1 hour (any 
four consecutive 15-minute periods) of an average day for the existing combination of approach lanes. 

WARRANT 3B: PEAK HOUR VOLUME is satified when the plotted point falls above the applicable curve in Figure 
4C-3. If thte posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 70 km/h or 
exceeds 40mph, or if the intersection lies within the built-up area of an isolated community having a population of 
less than 10,000,  WARRANT 3B: PEAK HOUR VOLUME is satisfied when the plotted point falls above  the applicable 
curve in Figure 4C-4 for the existing combination of apprach lanes.

● AM Peak Hour
▲ PM Peak Hour
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FIGURE 4C-3. PEAK HOUR VOLUME WARRANT (Urban Areas)

2 OR MORE LANES (MAJOR) & 2 OR MORE LANES (MINOR)

*150
*100

1 LANE (MAJOR) & 2 OR MORE LANES (MINOR)

1 LANE (MAJOR) & 1 LANE (MINOR)

*Note: 150 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 100 vph applies as the lower
threshold volume for a minor-street approach with one lane.
If the peak hour points are not shown in the plot, the points are out of the plot area.

2 OR MORE LANES (MAJOR) & 1 LANE (MINOR)

● AM Peak Hour
▲ PM Peak Hour



Figure 4C-103 (CA). Traffic Signal Warrants Worksheet
(Average Traffic Estimate Form)

7 Los Angeles
DIST CO COUNT DATE:

CALC: JD DATE: Jul-19
I-710 5.800 CHK: DATE:
RTE PM

Major Street: Major Volume: 40,100 Critical Approach Speed: 35mph
Minor Street: Minor Volume: 14,600

Speed limit or critical speed on major street traffic > 64 km/h (40mph)……
or

In built up area of isolated community of < 10,000 population……
X URBAN ( U )

(Based on Estimated Average Daily Traffic - See Note)

URBAN X RURAL

CONDITION A - Minimum Vehicular Traffic

Satisfied X Not Satisfied

Number of lanes for moving traffic on each approach

Major Street Minor Street Urban Rural Urban Rural
1 1 8,000 5,600 2,400 1,680

2 or more 1 9,600 6,720 2,400 1,680
2 or more 100% 2 or more 100% 9,600 6,720 3,200 2,240

1 2 or more 8,000 5,600 3,200 2,240

CONDITION B - Interuption of Continuous Traffic

Satisfied X Not Satisfied

Number of lanes for moving traffic on each approach

Major Street Minor Street Urban Rural Urban Rural
1 1 12,000 8,400 1,200 850

2 or more 1 14,400 10,080 1,200 850
2 or more 100% 2 or more 100% 14,400 10,080 1,600 1,120

1 2 or more 12,000 8,400 1,600 1,120

Combination of CONDITIONS A + B

Satisfied X Not Satisfied

No one warrant satisfied, but the following warrants
fulfilled 80% or more.............. YES YES

A B

NOTE : To be used only for NEW INTERSECTIONS or other locations where it is not reasonable to count 
actual traffic volumes

2 CONDITIONS 2 CONDITIONS
80% 80%

(One Direction Only)

Vehicles Per Day Vehicles Per Day 
on Major Street on Higher-Volume 

(Total of Both Approaches) Minor Street Approach

on Major Street on Higher-Volume 
(Total of Both Approaches) Minor Street Approach

(One Direction Only)

Shoreline Drive
7th Street

}RURAL ( R )

Minimum Requirements
EADT

Vehicles Per Day Vehicles Per Day 

Year 2035 Design Option B



WARRANT 3 - Peak Hour  (Part A or Part B must be satisfied)
Shoreline Dr Intersection #33 - Year 2035 Design B Option (Y Option)
7th St SATISFIED YES NO

145.8
1526 AM
61.8 AM

6,418 AM

1 YES NO

2 YES NO

3 YES NO

SATISFIED YES NO
2 or 

APPROACH LANES One More AM PM

Both Approaches - Major Street √ 4,892 5,151

Highest Approach - Minor Street √ 1526 552

All plotted points fall above the curves YES NO

The total entering volume serviced during the hour equals or exceeds 800 vph for 
intersections with four or more approaches or 650 vph for intersections with three approaches.

Worst Synchro Control Delay on Minor Street Approach (Seconds)
Total Vehicles on Higher Volume Minor Street Approach
Worst Delay on Higher Volume Minor Street Approach (Vehicle-hours)
Total Vehicles on All Approaches

The total Delay experienced by traffic on one minor street approach (one direction only) 
controlled by a STOP sign equals or exceeds four vehicle-hours for a one-lane approach, or 
five vehicle-hours for a two-lane approach; AND

The volume on the same minor street approach (one direction only) equals or exceeds 100 
vph for one moving lane of traffic or 150 vph for two moving lanes; AND



Intersection #33

DIST/CO:
PROJECT: AM PM

Major Street: Major Street 2 4,892 5,151
Minor Street: Minor Street 2 1,526 552

Scenario:
CALC:
DATE:

SIGNAL WARRANT WORKSHEET
WARRANT 3B: PEAK HOUR VOLUME

Caltrans D7/City of Long Beach No. of 
Lanes

Peak Hour Volumes
Shoemaker Bridge Replacement
Shoreline Dr
7th St
2035 Design B Option (Y Option)
HDR Warrant 3B Met07/2019

• The plotted point representing the vehicles per hour on the major street (total of both approaches) and the  
corresponding vehicles per hour on the higher-volume minor-street approach (one direction only) for 1 hour (any 
four consecutive 15-minute periods) of an average day for the existing combination of approach lanes. 

WARRANT 3B: PEAK HOUR VOLUME is satified when the plotted point falls above the applicable curve in Figure 
4C-3. If thte posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 70 km/h or 
exceeds 40mph, or if the intersection lies within the built-up area of an isolated community having a population of 
less than 10,000,  WARRANT 3B: PEAK HOUR VOLUME is satisfied when the plotted point falls above  the applicable 
curve in Figure 4C-4 for the existing combination of apprach lanes.

● AM Peak Hour
▲ PM Peak Hour
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FIGURE 4C-3. PEAK HOUR VOLUME WARRANT (Urban Areas)

2 OR MORE LANES (MAJOR) & 2 OR MORE LANES (MINOR)

*150
*100

1 LANE (MAJOR) & 2 OR MORE LANES (MINOR)

1 LANE (MAJOR) & 1 LANE (MINOR)

*Note: 150 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 100 vph applies as the lower
threshold volume for a minor-street approach with one lane.
If the peak hour points are not shown in the plot, the points are out of the plot area.

2 OR MORE LANES (MAJOR) & 1 LANE (MINOR)

● AM Peak Hour
▲ PM Peak Hour
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Roundabout "Y" Interchange
Delay Cost $152,000 $998,000
Operation & Maintenance Cost $3,000 $6,000

Preliminary Engineering $6,644,000 $4,861,000
Right-of-way and Utilities $16,012,000 $16,012,000
Construction $28,279,000 $16,394,000

Roundabout "Y" Interchange
Delay Cost $1,675,000 $10,978,000
Operation & Maintenance Cost $23,000 $47,000
Initial Capital Cost $50,935,000 $37,267,000
Total Life Cycle Costs $52,633,000 $48,292,000

$9,303,000
$9,303,000
($24,000)

$13,668,000
$13,644,000

0.7

Total Benefit
Added Operation & Maintenance Cost
Added Capital Costs
Total Cost
Life Cycle Benefit/Cost Ratio

Benefit to Cost Evaluation for Shoreline Dr/7th St

ANNUAL COSTS

Initial Capital Cost

Total Life Cycle Costs (Year 2025 to Year 2035)

LIFECYCLE BENEFIT/COST RATIO
Delay Reduction Benefit 
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Anahe im  S tree t / I -710  In te rc hange  

 SUBJECT: Interchange Review and Control Evaluation 

 DATE: September 10, 2014 

Purpose 
 
In accordance with Caltrans’ Interchange Design Procedure (Topic 503 of the Highway Design 
Manual), interchanges are to be reviewed by the Design Coordinator and/or the Design 
Reviewer, HQ Traffic Liaison, and the FHWA Transportation Engineer. In accordance with 
Caltrans’ Traffic Operations Policy Directive 13-02, the District ICE Coordinator shall review 
intersection control strategies considered during the interchange review. This memorandum 
documents the interchange configurations considered, along with associated intersection 
control strategies, the recommended configuration to feature in the I-710 Corridor Project 
alternatives, and the rationale supporting the recommendation.  
 
Existing Interchange Deficiencies 
The existing Anaheim Street interchange is a four quadrant cloverleaf (Type L-10) with 
deficiencies at each ramp and has multiple locations with higher than state average accident 
rates. The most notable issues are as follows: 

• No C-D road to manage short weaving section between NB and SB, entrance and exit 
loop ramps  

• Weave length between Anaheim Street ramps and PCH ramps 50% less than minimum 
standard 

• Weave length between Anaheim Street ramps and Pico Avenue ramps 60% less than 
minimum standard 

• Deceleration lengths at exit ramps that are 80% less than minimum standard 
• Acceleration lane lengths at entrance ramps that are 70% less than minimum standard 
• Accident rate at 6.5 times the state average at the NB loop exit ramp 
• Accident rate at 4.4 times the state average at the NB direct exit ramp 
• High incident of truck overturning on NB loop ramps 
• No shoulders on Anaheim Street 
• 4’ sidewalks on Anaheim Street  
• No bike lanes on Anaheim Street 

 
Figures: 

• Use/Context Map – Figure 1 
• I-710 Mainline Schematic – Figure 2 
• Anaheim Street Schematic – Figure 7 
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Context Sensitive Elements 
The Anaheim Street interchange is located adjacent to the LA River on the east and 
commercial/light industrial on the west. The additional context sensitive elements are as 
follows: 

• Occidental Petroleum and Long Beach Gas & Oil operations adjacent to NB lanes 
• Overhead 66kV power line adjacent to NB lanes 
• City of Long Beach Storm Water Pump Station adjacent to NB entrance ramp 
• Los Angeles County Sanitation District Sewer Pump Station adjacent to SB lanes 
• The Multi-Service Center operated by the City of Long Beach Health Department, 

located south of Anaheim Street on the west side of I-710 
• Anaheim Street is identified as a Designated Truck Route and a Proposed Bikeway in 

the City of Long Beach General Plan Mobility Element 
 
Figures: 

• Use/Context Map – Figure 1 
• Anaheim Street Schematic – Figure 7 

 
Traffic Volumes 
Projected future mainline freeway volumes differ for each alternative in the vicinity of the 
Anaheim Street Interchange. 

• Alternative 1 has on average, 19% higher volumes than existing 
• Alternative 5C has, on average, 12% higher volumes than existing 
• Alternative 7 has, on average, 20% higher volumes than existing 
• For interchange operation, Alternative 1 operates at or above capacity lending to poor 

levels of service during peak hours 
• For interchange operation, Alternative 5C and 7 provide sufficient capacity lending to 

good level of service during all peak hours 
• SB exit-ramps and NB entrance-ramps have high ramp volumes during peak hours for 

build alternatives (greater than 900 passenger car equivalents (PCE’s) per hour) 
• The SB entrance ramp and the NB exit ramp have low ramp volumes during peak hours 

for the build alternatives (less than 400 PCE’s per hour for the AM and PM peak) 
• The heaviest turn movements are SB 710 to WB Anaheim Street and EB Anaheim 

Street to NB 710. Truck percentages range from 3% to 75% for Alternative 5C and 2% 
to 64% for Alternative 7. 

• Through movement WB and EB on Anaheim Street is greater than 1,400 PCE’s per 
hour during peak periods 

 
Figures: 

• Existing I-710 Mainline and Ramp Volumes – Figure 3 
• Alternative 1: I-710 Mainline and Ramp Volumes – Figure 4 
• Alternative 5C: I-710 Mainline and Ramp Volumes – Figure 5 
• Alternative 7: I-710 Mainline and Ramp Volumes – Figure 6 
• Alternative 1: Anaheim Street Intersection Volumes – Figure 8 
• Alternative 5C Anaheim Street Intersection Volumes – Figure 9 

 
Options Screening 
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Modernization of the Anaheim Street Interchange will address safety and mobility needs in a 
practical manner. All interchange configurations include replacement of the Anaheim Street 
Overcrossing to accommodate the wider mainline section featured in Alternatives 5C and 7. 
The following modern configurations were screened to identify practical options for further 
analysis. 

• Partial Cloverleaf (Type L-9) 
• Compact Diamond (Type L-1) 
• Single Point Interchange (Type L-13) 
• Diverging Diamond (Other Type) 

 
All configurations improve safety and capacity performance compared to the no-build 
configuration. Context sensitive elements render some configurations impractical and others 
practical as follows. 
 
Impractical Options: 
Options that have significant adverse impacts on context sensitive elements include the partial 
cloverleaf interchange. Longitudinal encroachments in the LA River are prohibited; as such, a 
modern partial cloverleaf configuration impacts a minimum of 50 commercial uses, in particular 
it impacts the Long Beach Multi-Service Center. 
 
Figures: 

• Partial Cloverleaf Layout – Figure 10 
 
Practical Options: 
Options that avoid and/or minimize significant adverse impacts on context sensitive elements 
include the compact diamond, single point interchange, and diverging diamond configuration. 
These practical options are further evaluated on safety, mobility and cost performance. 
 
Figures: 

• Alternative 5C Compact Diamond Layout – Figure 11 
• Alternative 5C Single Point Interchange Layout – Figure 12 
• Alternative 5C Diverging Diamond Layout – Figure 13 
• Alternative 7 Compact Diamond Layout – Figure 16 
• Alternative 7 Single Point Interchange Layout – Figure 17 
• Alternative 7 Diverging Diamond Layout – Figure 18 

 
Performance Analysis 
The performance of each practical option was evaluated on safety, mobility, and cost factors. 
Safety factors considered included the number of conflict points, familiarity of movements, 
speed, pedestrian movements, and bicycle movements. Mobility factors considered include 
levels of service, delay, and queuing. Significant cost factors include structure and right of way 
capital cost and constructability considerations. Figure 14 compares these performance 
attributes in matrix form for Alternative 5C. Figure 15 tabulates the traffic analysis results for 
the peak hour condition for Alternative 5C. The practical options were also evaluated under the 
Alternative 7 traffic conditions and geometric design. The freight corridor access ramp at 
Anaheim Street changes the major truck movements of the interchange when compared with 
Alternative 5C. By evaluating the practical options for both Alternatives 5C and 7, the optimal 
configuration could be the same or different for each alternative. Figure 19 compares the 
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performance attributes in matrix form for Alternative 7. Figure 20 tabulates the traffic analysis 
results for the peak hour condition for Alternative 7. The options are summarized as follows: 
 
Compact Diamond 

• Safety – highest number of conflict points (30), high through speeds on arterial, and 
high familiarity 

• Mobility – Adequate LOS, higher delay relative to other options, higher incidence of 
intersection blocking due to longer queues 

• Cost – Lowest capital cost and least complex staging 
 
Single Point Interchange 

• Safety – Moderate number of conflict points (24), high pedestrian/bicycle exposure due 
to long intersection, high through movement speeds on arterial, inconsistencies with 
driver expectations 

• Mobility – Adequate LOS, lower delays relative to compact diamond, shorter queues 
than compact diamond. Sufficient storage 

• Cost – Highest capital cost and most complex staging 
 
Diverging Diamond 

• Safety – lowest number of conflict points (18), lower through speeds on arterial, signing 
and pavement markings address familiarity concerns 

• Mobility – Favorable LOS at ramp intersection, lower delays relative to compact 
diamond, sufficient storage, and manageable queues. 

• Cost – Lower capital cost than SPI and low complexity staging 
 
 
Figures: 

• Alternative 5C Anaheim Street Interchange Configuration Evaluation Matrix – Figure 14 
• Alternative 5C Anaheim Street Practical Design Options Peak Hour Analysis – Figure 

15 
• Alternative 7 Anaheim Street Interchange Configuration Evaluation Matrix – Figure 19 
• Alternative 7 Anaheim Street Practical Design Options Peak Hour Analysis – Figure 20 

 
Recommendation 
 
Because of its higher safety and mobility benefits relative to its competitive cost factors, the 
Diverging Diamond configuration offers the best balance of performance. Although the other 
options are viable, it is recommended that the Diverging Diamond configuration be featured in 
Alternatives 5C and 7. Further refinement of the design will be conducted and will provide the 
basis for the access modification, final traffic analysis and subsequent geometric review.   
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Attachments: 
 
List of Figures: 

• Figure 1 - Use/Context Map 
• Figure 2 – 710 Existing Mainline Schematic 
• Figure 3 – 710 Existing Mainline Peak Hour Traffic Volume Schematic 
• Figure 4 – 710 Alternative 1 Mainline Peak Hour Traffic Volume Schematic 
• Figure 5 – 710 Alternative 5C Mainline Peak Hour Traffic Volume Schematic 
• Figure 6 – 710 Alternative 7 Mainline Peak Hour Traffic Volume Schematic 
• Figure 7 – Existing Anaheim Street Schematic 
• Figure 8 – Alternative 1: Anaheim Street Peak Hour Intersection Volume Schematic 
• Figure 9 – Alternative 5C Anaheim Street Peak Hour Intersection Volume Schematic 
• Figure 10 – Alternative 5C Partial Cloverleaf Layout 
• Figure 11 – Alternative 5C Compact Diamond Layout 
• Figure 12 - Alternative 5C Single Point Interchange Layout 
• Figure 13 - Alternative 5C Diverging Diamond Layout 
• Figure 14 – Alternative 5C Anaheim Street Interchange Configuration Evaluation Matrix 
• Figure 15 – Alternative 5C Anaheim Street Practical Design Options Peak Hour 

Analysis 
• Figure 16 – Alternative 7 Compact Diamond Layout 
• Figure 17 - Alternative 7 Single Point Interchange Layout 
• Figure 18 - Alternative 7 Diverging Diamond Layout 
• Figure 19 - Alternative 7 Anaheim Street Interchange Configuration Evaluation Matrix 
• Figure 20 - Alternative 7 Anaheim Street Practical Design Options Peak Hour Analysis 
• Figure 21 - Review Meeting Attendance List 
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Figure 2 - Schematic Sheet Anaheim Mainline-Existing-jos.dgn 8/27/2014 7:53:33 AM
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Schematic Sheet - Arterial -Existing _Anaheim St.dgn 9/2/2014 4:39:47 PM



Figure 8 - TrafficSchematic-Anaheim-Alt 1 - ALL.dgn 9/3/2014 11:04:48 AM



Figure 9 - TrafficSchematic-Anaheim-Alt 5C - ALL-jos.dgn 9/3/2014 12:31:05 PM



Figure 10 - Anaheim PARCLO.dgn 9/3/2014 12:39:38 PM



Figure 11 - Anaheim DIAMOND.dgn 9/3/2014 12:40:44 PM



Figure 12 - Anaheim SPI.dgn 9/3/2014 12:43:32 PM



Figure 13 - Anaheim DDI.dgn 9/3/2014 12:55:31 PM











Figure 16 - Anaheim Alt 7 COMPACT DIAMOND.dgn 9/3/2014 12:45:36 PM



Figure 17 - Anaheim Alt 7 SPI.dgn 9/3/2014 12:46:58 PM



Figure 18 - Anaheim Alt 7 DDI.dgn 9/3/2014 12:48:23 PM
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