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1 INTRODUCTION 

The City of Chula Vista (City) adopted their Bikeway Master Plan in 2011 and classified Broadway as a 
future Class III Bike Route. Broadway is a four-lane facility that runs north-south through the western part 
of the City and serves as an important commercial thoroughfare. Since the adoption of the Bikeway 
Master Plan, the City has added bike route signs and shared roadway bicycle markings (sharrows) and 
investigated the installation of bike lanes along Broadway. The City finalized the Bike Lanes on Broadway 
Feasibility Study in 2016, which recommended bike lanes along the corridor. 

Per the recommendation of the feasibility study, the City is proposing to install bike lanes on Broadway 
from C Street to Main Street. The proposed project on Broadway would include the following: 

 From C Street to G Street: Buffered bike lanes on each side of the street with a parking lane and 
single travel lane in each direction for most of the corridor; 

o To accommodate the buffered bike lanes, Broadway north of E Street to C Street and 
Broadway south of E Street to G Street will be reduced from two to one lane in each 
direction. 

o The northbound and southbound approach/exit lanes along Broadway at E Street will 
continue to operate with two travel lanes through the intersection. Within this segment, E 
Street is the only cross-street along Broadway that provides direct access to the 
Interstate 5 and trolley station. This section would still provide continuous on-street bike 
lanes through the intersection and the Broadway corridor. 

o The signalized intersections on Broadway between C Street to G Street were 
chosen for analysis due to proposed road diet for this segment of the project. 
  

 From G Street to L Street: Bike lanes on each side of the street with two travel lanes and parking 
in each direction;  

o Broadway between G Street and L Street would maintain two travel lanes in each 
direction. Travel lanes would be reduced to 11’ wide each to accommodate the bike 
lanes. This segment was not included for traffic analysis because the number of 
lanes, intersection delay, and level of service would remain unchanged with the 
proposed project. Existing traffic counts and LOS are included in Appendix E. 
 

 From L Street to Main Street: Buffered bike lanes on each side of the street with two travel lanes 
and no on-street parking in each direction. 

o Broadway between L Street and Main Street would maintain two travel lanes in each 
direction. The inside travel lane would be reduced to 11’ in each direction to 
accommodate the bike lanes. This segment was not included for traffic analysis 
because the number of lanes, intersection delay, and level of service would remain 
unchanged with the proposed project. Existing traffic counts and LOS are included in 
Appendix E. 

o The proposed project would remove on-street parking for this section. Per the 2016 
Feasibility Study, approximately 275 curb parking spaces would be removed with the 
project. On-street parking is not evaluated under CEQA and therefore not included in this 
study. 

The proposed project would not generate additional vehicular trips.  
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2 METHODOLOGY 

The following section describes the methodology used to perform intersection capacity analysis. 

 STUDY AREA 

The signalized intersections on Broadway between C Street to G Street was chosen for analysis due to 

proposed road diet for this segment of the project. The number of travel lanes would be reduced from two 

to one lane in each direction to accommodate the buffered bike lanes at the intersections except for E 

Street, which would maintain two lanes through the intersection. Broadway from G Street to Main Street 

would maintain two travel lanes in each direction and maintain its existing intersection capacity, therefore 

intersections along this section were not analyzed. The proposed six study intersections are presented in 

Table 2-1.  

Table 2-1  Study Intersections (Existing Conditions) 

  Intersection  Traffic Control 

1  Broadway & C St  Traffic Signal 

2  Broadway & D St  Traffic Signal 

3  Broadway & Flower St  Traffic Signal 

4  Broadway & E St  Traffic Signal 

5  Broadway & F St  Traffic Signal 

6  Broadway & G St  Traffic Signal 

 

 ANALYSIS PROCESS 

The analysis process includes evaluating intersection level of service at the study intersections for six 
peak hour; 7-8am, 8-9am, 11:30am-12:30pm, 12:30-1:30pm, 4-5pm, and 5-6pm. Delay and level of 
service for the intersections will be calculated using Synchro 9 traffic analysis software package.  

2.2.1 ANALYSIS SOFTWARE 

Intersection analysis was conducted using Synchro 9 software with 2010 Highway Capacity Manual 
(HCM) methodology. Existing peak-hour factors (PHF) were used for both baseline and with-project 
analysis scenarios.   

2.2.2 SIGNALIZED INTERSECTIONS 

The 2010 Highway Capacity Manual (HCM) published by the Transportation Research Board establishes 
a system whereby highway facilities are rated for their ability to process traffic volumes. The terminology 
"level of service" is used to provide a "qualitative" evaluation based on certain "quantitative" calculations, 
which are related to empirical values. 

Level of service (LOS) for signalized intersections is defined in terms of delay, which is a measure of 
driver discomfort, frustration, fuel consumption, and loss of travel time. Specifically, LOS criteria are 
stated in terms of the average control delay per vehicle for the peak 15-minute period within the hour 
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analyzed. The average control delay includes initial deceleration delay, queue move-up time, and final 
acceleration time in additional to the stop delay. The criteria for the various levels of service designations 
for signalized and unsignalized intersections are given in Table 2-2.  

The City of Chula Vista does not explicitly communicate intersection standards for LOS, however, the City 
of Chula Vista General Plan reports that the acceptable LOS for Gateway Streets and Commercial 
Boulevards is LOS D. Broadway is classified as both a Gateway Street and Commercial Boulevard per 
section 5.5.6 in the Land Use and Transportation Element of the General Plan. 

Table 2-2  Level of Service (LOS) Criteria for Intersections 

LOS Signalized (Control 
Delay) (sec/veh) (a) 

Description 

A ≤10.0 Operations with very low delay and most 
vehicles do not stop. 

B >10.0 and ≤20.0 Operations with good progression but with some 
restricted movement. 

C >20.0 and ≤35.0 Operations where a significant number of 
vehicles are stopping with some backup and 
light congestion. 

D >35.0 and ≤55.0 Operations where congestion is noticeable, 
longer delays occur, and many vehicles stop. 
The proportion of vehicles not stopping 
declines. 

E >55.0 and ≤80.0 Operations where there is significant delay, 
extensive queuing, and poor progression.  

F >80.0 Operations that are unacceptable to most 
drivers, when the arrival rates exceed the 
capacity of the intersection. 

Source: 
(a) 2010 Highway Capacity Manual, Chapter 16, Page 2, Exhibit 16-2 
(b) 2010 Highway Capacity Manual, Chapter 17, Page 2, Exhibit 17-2 
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3 EXISTING CONDITIONS 

This section summarizes the existing roadway circulation network, peak-hour traffic volumes, and 
operations at the study intersections. 

 ROAD NETWORK 

Broadway is a four-lane facility that runs north-south through the western part of the City. Per the Chula 
Vista Circulation Plan, Broadway is classified as a four-lane Gateway Street north of C Street, a four-lane 
Commercial Boulevard from C Street to L Street, and as a four-lane Major Street south of L Street. 
Interstate 5 (I-5) freeway ramps and trolley stations are located at E Street, H Street, and Palomar Street. 
Additional I-5 freeway ramps are located on J Street and Main Street. On-street parking is permitted on 
both sides of the street. The posted speed limit is 35 miles per hour. Broadway functions as a Class III 
(Bike Route) bicycle facility. Figure 3-1 shows the existing geometrics at the study intersections. 

 TRAFFIC VOLUMES 

Existing a.m. (7-9am), mid-day (11:30am-1:30pm), and p.m. (4-6pm) peak-hour turning movement counts 
were conducted by National Data and Surveying Services (NDS) at the study intersections on Thursday, 
October 26, 2017. Figure 3-2 illustrates the Existing Condition traffic volumes for each of the six analysis 
periods. Traffic volume data from NDS is provide in Appendix A.  Existing traffic signal timing sheets are 
included in Appendix B. 

 INTERSECTION ANALYSIS 

The LOS analysis results for the study intersections under Existing Conditions is presented in Table 3-1. 
As shown in the table, all study intersections would operate at LOS D or better during all analysis periods. 
The Synchro intersection LOS analysis sheets are provided in Appendix C. 

 BICYCLE DATA AND COLLISIONS 
The Bike Lanes on Broadway Feasibility Study (2016) obtained bicycle collision data for a 5-year period 
(2009-2013) from the Statewide Integrated Traffic Records Service (SWITRS). As reported in Section 3.9 
of the study, 33 bicycle-related collisions in the five-year period were reported along the Broadway 
corridor. The primary collision factors are summarized below: 

Percent Primary Collision Factor 
34% Wrong Side of Road 
21% Improper Turning 
15% Automobile Right of Way 
15% Other Hazardous Violation 
6% Pedestrian Right of Way 
6% Traffic Signals and Signs 
3% Other Bicycle Violation 

As part of the Feasibility Study, bicycle counts and bicyclist data was collected in 2015. The data revealed 
that 68% of observed bicyclists rode on the sidewalk; one of 32 cyclists riding in the traffic lane was 
observed riding in the wrong direction; and 40 out of 67 cyclists riding on the sidewalk were observed 
riding in the wrong direction. The Bicycle Collision and Bicycle Counts sections from the Feasibility Study 
are included in Appendix D.   
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FIGURE 3-1
Existing Intersection Geometrics
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FIGURE 3-2a
Existing Conditions Hourly Traffic Volumes (a.m.)
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FIGURE 3-2b
Existing Conditions Hourly Traffic Volumes (mid-day)
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FIGURE 3-2c
Existing Conditions Hourly Traffic Volumes (p.m.)
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K:\SND_TPTO\095199101_BIKES_ON_BROADWAY

Existing Conditions Intersection LOS Summary
TABLE 3-1

AM BASELINE MID-DAY BASELINE PM BASELINE

INTERSECTION DELAY (a) LOS (b) DELAY (a) LOS (b) DELAY (a) LOS (b)
700 12.2 B 1130 9.4 A 1600 11.2 B
800 11.0 B 1230 9.4 A 1700 10.5 B
700 13.0 B 1130 10.5 B 1600 11.3 B
800 8.9 A 1230 11.6 B 1700 10.8 B
700 17.5 B 1130 9.1 A 1600 7.7 A
800 7.7 A 1230 8.1 A 1700 9.9 A
700 50.2 D 1130 38.0 D 1600 44.6 D
800 37.6 D 1230 39.3 D 1700 44.0 D
700 19.9 B 1130 20.0 C 1600 22.7 C
800 18.9 B 1230 19.1 B 1700 23.2 C
700 14.8 B 1130 12.9 B 1600 12.2 B
800 15.2 B 1230 11.7 B 1700 13.0 B

Notes:

K:\SND_TPTO\095199101_BIKES_ON_BROADWAY\ANALYSIS\EXCEL\[199101IN01.xlsm]Summary
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6 Broadway & G St

(a) Delay refers to the average control delay for the entire intersection, measured in seconds per vehicle.  
(b) LOS calculations are based on the methodology outlined in the 2010 Highway Capacity Manual  and performed using Synchro 9.
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4 EXISTING WITH PROJECT CONDITIONS 

This section provides a description of existing conditions with the addition of the proposed Bike Lanes on 
Broadway Project. 

 WITH PROJECT GEOMETRICS 

As part of the proposed project, Broadway between C Street and G Street would be reduced from two 

through lanes to one through lane in each direction except for E Street, which would maintain two lanes 

through the intersection. The proposed intersection geometrics are illustrated in Figure 4-1.  

 INTERSECTION ANALYSIS 

The LOS analysis results for the study intersections under Existing Conditions with and without project 
are presented in Table 4-1. As shown in the table, all study intersections would operate at LOS D or 
better during all analysis periods. The Synchro intersection LOS analysis sheets are provided in 
Appendix C. 

 BICYCLE SAFETY 
As reported in the Bike Lanes on Broadway Feasibility Study and summarized in Section 3.4, 33 bicycle-
related collisions were reported for a five-year period between 2009 and 2013. The Feasibility Study 
asserts that riding on the wrong side of the road, the primary reported collision factor (34%), would 
“potentially [indicate] a need for … clarification of where cyclists should be riding along the corridor. The 
Feasibility Study also states that two collisions involved pedestrian right of way, “potentially indicating the 
bicyclist was riding on the sidewalk due to discomfort mixing with traffic.” The Study’s bicycle count data 
further reveals that most bicyclists (68%) ride on the sidewalk and ride in the wrong direction (41 out of 99 
observed bicyclists).  

Per the American Association of State Highway and Transportation Officials (AASHTO) Guide of 
Development of Bicycle Facilities (2012), “Bike lanes … encourage bicyclists to ride on the roadway in a 
position where they are more likely to be seen by motorists entering or exiting the roadway than they 
would be if riding on sidewalks. Properly designed bike lanes encourage bicyclists to operate in a manner 
consistent with the legal and effective operation of all vehicles.” 

The proposed project would install bike lanes on both sides of Broadway from C Street to Main Street, 
which would provide dedicated space for each roadway user (vehicles, bicyclists, pedestrians). By 
providing a facility that encourages bicyclists to ride on the roadway and operate in a manner consistent 
with legal and effective operation of all vehicles, the project aims to reduce the factors associated with 
bicycle-related traffic collisions (wrong side of the road and pedestrian right of way) to provide a safer 
roadway for all users.  
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FIGURE 4-1
Project Intersection Geometrics
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AM BASELINE AM WITH PROJECT MID-DAY BASELINE
MID-DAY WITH 

PROJECT PM BASELINE PM WITH PROJECT

INTERSECTION DELAY (a) LOS (b) DELAY (a) LOS (b) DELAY (a) LOS (b) DELAY (a) LOS (b) DELAY (a) LOS (b) DELAY (a) LOS (b)
700 12.2 B 27.5 C 1130 9.4 A 10.9 B 1600 11.2 B 13.4 B
800 11.0 B 15.8 B 1230 9.4 A 10.7 B 1700 10.5 B 12.6 B
700 13.0 B 27.7 C 1130 10.5 B 11.4 B 1600 11.3 B 13.4 B
800 8.9 A 9.6 A 1230 11.6 B 12.2 B 1700 10.8 B 13.2 B
700 17.5 B 49.5 D 1130 9.1 A 10.0 B 1600 7.7 A 9.5 A
800 7.7 A 9.2 A 1230 8.1 A 9.0 A 1700 9.9 A 11.6 B
700 50.2 D 52.7 D 1130 38.0 D 39.8 D 1600 44.6 D 51.8 D
800 37.6 D 39.0 D 1230 39.3 D 41.3 D 1700 44.0 D 52.2 D
700 19.9 B 25.0 C 1130 20.0 C 22.0 C 1600 22.7 C 29.6 C
800 18.9 B 21.2 C 1230 19.1 B 21.5 C 1700 23.2 C 33.6 C
700 14.8 B 14.7 B 1130 12.9 B 12.7 B 1600 12.2 B 11.8 B
800 15.2 B 15.1 B 1230 11.7 B 11.5 B 1700 13.0 B 12.4 B

Notes:

K:\SND_TPTO\095199101_BIKES_ON_BROADWAY\ANALYSIS\EXCEL\[199101IN01.xlsm]SummaryWP

(a) Delay refers to the average control delay for the entire intersection, measured in seconds per vehicle.  
(b) LOS calculations are based on the methodology outlined in the 2010 Highway Capacity Manual  and performed using Synchro 9.

1 Broadway & C St 

2 Broadway & D St

5 Broadway & F St

6 Broadway & G St

3 Broadway & Flower St

4 Broadway & E St

HOUR HOUR HOUR

Existing with Project Conditions Intersection LOS Summary
TABLE 4-1
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5 CEQA ENVIRONMENTAL DETERMINATION 

a) Cause an increase in traffic which is substantial in relation to the existing traffic load and 
capacity of the street system (i.e., result in a substantial increase in either the number of 
vehicle trips, the volume to capacity ratio on roads, or congestion at intersections)? 

No Impact: The proposed project would reduce the number of vehicle travel lanes between C Street and 
G Street to provide a bike lane. The project would not generate vehicular traffic. 

 

b) Exceed, either individually or cumulatively, a level of service standard established by the 
county congestion management agency for designated roads or highways? 

Less Than Significant Impact: The study area would continue to operate at acceptable LOS with the 
implementation of the proposed project.  

 

c) Result in a change in air traffic patterns, including either an increase in traffic levels or a 
change in location that results in substantial safety risks? 

No Impact: The nearest airport to the project site is Brown Field Municipal Airport, approximately 7 miles 
southeast of the project. Users of the proposed project would not rely on air transportation or result in a 
change in air traffic patterns. No air traffic impacts are expected with the project. 

 

d) Substantially increase hazards due to a design feature (e.g., sharp curves or dangerous 
intersections) or incompatible uses (e.g., farm equipment)? 

Less Than Significant Impact: The proposed project would restripe the Broadway corridor to 
incorporate bike lanes in each direction. For much of the section between C Street and G Street, a road 
diet would be implemented to reduce the number of travel lanes from two to one lane with a buffered bike 
lane in each direction. Bike lanes delineate space for bicyclists to ride on the roadway and buffered bike 
lanes provide additional space in between the vehicle and bicycle travel lanes. Per the American 
Association of State Highway and Transportation Officials (AASHTO) Guide of Development of Bicycle 
Facilities (2012), “Bike lanes … encourage bicyclists to ride on the roadway in a position where they are 
more likely to be seen by motorists entering or exiting the roadway than they would be if riding on 
sidewalks. Properly designed bike lanes encourage bicyclists to operate in a manner consistent with the 
legal and effective operation of all vehicles.” 

Additionally, the curbs are not being modified as part of the project, so pedestrian waiting areas, crossing 
locations, and distances are not affected. Transitions, tapers, merge areas, and other road design 
elements will be designed to meet established standards. The project would not modify the horizontal or 
vertical alignment of the existing roadway. 
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e) Result in inadequate emergency access? 

No Impact: The proposed project would maintain existing street widths and eliminate parking south of L 
Street, therefore maintaining or increasing the usable roadway. The project is not expected to interfere 
with or result in any inadequate emergency access. 

 

f) Conflict with adopted policies, plans, or programs regarding public transit, bicycle, or 
pedestrian facilities, or otherwise decrease the performance or safety of such facilities? 

No Impact: Broadway currently does not provide any bicycle facilities and the proposed project would 
restripe Broadway to provide bike lanes or buffered bike lanes along the corridor. The new bicycle 
facilities would be consistent with the Chula Vista Urban Core Specific Plan. Further, the bicycle facilities 
support the “Walk+Bike” program created by the City of Chula Vista Recreation Department. The design 
of this project is based on the recommended concepts from the Bike Lanes on Broadway Feasibility 
Study (2016), published by the City of Chula Vista.  

 

g) Conflict with an applicable plan, ordinance or policy establishing measures of effectiveness for 
the performance of the circulation system, taking into account all modes of transportation 
including mass transit and non-motorized travel and relevant components of the circulation 
system, including but not limited to intersections, streets, highways and freeways, pedestrian 
and bicycle paths, and mass transit? 

No Impact: The proposed project would not conflict with any known plan, ordinance, or policy 
establishing measures of effectiveness for the performance of the circulation system. The new bicycle 
facilities would be consistent with the Chula Vista Urban Core Specific Plan. 

 

h) Conflict with an applicable congestion management program, including, but not limited to level 
of service standards and travel demand measures, or other standards established by the 
county congestion management agency for designated roads or highways? 

Less Than Significant with Mitigation Incorporated: The proposed project would reduce the number of 
travel lanes along Broadway from two lanes in each direction to one lane in each direction, resulting in the 
intersection of Broadway and E Street to operate at LOS E or F for three different analysis periods. The 
proposed mitigation would allow two lanes of traffic and a bicycle lane in each direction on Broadway, 
resulting in the intersection to operate at acceptable LOS for all analysis periods.  
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6 CONCLUSION 

The proposed Bike Lanes on Broadway project would install bike lanes along Broadway from C Street to 
Main Street across the City of Chula Vista. The northern section of the project between C Street and G 
Street would incorporate buffered bike lanes and a road diet for much of this segment, reducing the 
number of travel lanes from two lanes to one lane in each direction. The E Street intersection would 
maintain two lanes of travel in each direction, and maintain a bike lane. The six intersections along the 
study area segment were analyzed and found to operate at acceptable LOS with the proposed project. 
The remaining intersections along the project corridor would maintain the same number of vehicular travel 
lanes and therefore was not included for analysis. 

As reported in the Bike Lanes on Broadway Feasibility Study, 33 bicycle-related collisions were reported 
for a five-year period between 2009 and 2013. The Feasibility Study asserts that riding on the wrong side 
of the road, the primary reported collision factor, would “potentially [indicate] a need for … clarification of 
where cyclists should be riding along the corridor. The Feasibility Study also states that two collisions 
involved pedestrian right of way, “potentially indicating the bicyclist was riding on the sidewalk due to 
discomfort mixing with traffic.” Additionally, the Study’s bicycle count data reveals that most bicyclists 
(68%) ride on the sidewalk and ride in the wrong direction (41 out of 99 observed bicyclists).  

The proposed bike lanes would provide dedicated space for each roadway user (vehicles, bicyclists, 
pedestrians). By providing a facility that encourages bicyclists to ride on the roadway and operate in a 
manner consistent with legal and effective operation of all vehicles, the project aims to reduce the factors 
associated with bicycle-related traffic collisions (wrong side of the road and pedestrian right of way) to 
provide a safer roadway for all users.  

 

 

 

 

 

 

 




