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Introduction and Study Parameters 

Introduction 

Over the past decade, the City of Chico has worked with various stakeholders within Downtown Chico 
to improve access for all modes of transportation including personal vehicle, bicycle, pedestrian and 
transit.  One of the original goals was to incorporate bicycle lanes serving east-west travel in the 
downtown.  As a result of this goal and related process, City Staff developed an east-west corridor plan 
which utilized context sensitive solutions with the goal of creating complete streets that provide full 
access for bicyclists, pedestrians and transit users while improving or maintaining acceptable vehicle 
operations, without expanding current infrastructure.  The intent of the corridor plan is to reinforce 
Downtown Chico as a major hub for shopping, dining, recreation and employment within the City and 
possibly extending the Core Downtown area to include 1st Street. 

This report presents an analysis of the potential traffic conditions and impacts that would be associated 
with implementation of the corridor plan, which includes proposed modifications to the downtown 
transportation network on 1st and 2nd Streets in the downtown area of Chico near Chico State 
University.  The plan consists of converting 2nd Street to three lanes west of Broadway, creation of a 
one-way couplet using 1st and 2nd Streets between Broadway and Flume Street, and the inclusion of 
roundabouts at the intersections of 1st Street-2nd Street/Flume Street and 1st Street/Salem Street.  This 
analysis was primarily focused on modifications to the East-West transportation network, but impacts to 
intersecting streets were also considered.  The traffic study was completed in accordance with the 
criteria established by the City of Chico, and is consistent with standard traffic engineering techniques. 

The purpose of this traffic impact study is to provide City of Chico staff and policy makers with data that 
they can use to make an informed decision regarding the potential traffic impacts of the proposed 
modifications, and any associated improvements that would be required in order to mitigate these 
impacts to a level of insignificance as defined by the City of Chico’s General Plan or other policies.  
Transportation related impacts were evaluated on a mode by mode basis.  Operating conditions and 
impacts at intersections in the downtown on passenger vehicle traffic were determined by estimating 
the number of new vehicle trips likely to be rerouted due to the modifications and then analyzing the 
impact that rerouted traffic would be expected to have on critical intersections or roadway segments. 

Project Area 

Land uses within Downtown Chico consist mostly of local retail, entertainment and dining 
establishments.  Downtown represents a major employment hub for the City.  Additionally, public 
facilities are located in Downtown adjacent to the corridor, such as Chico City Hall and City Plaza.  
Downtown Chico is in close proximity to the California State University, Chico campus, with one of the 
University’s main entrances located within the proposed project area.  This proximity to the University 
results in a large amount of pedestrian, bicycle, vehicle and transit activity in the Downtown from 
University students, staff, faculty and visitors. 

The study area included the 1st Street and 2nd Street corridors, which were divided into three primary 
segments to coincide with the location of proposed improvements: 

1. 1st Street from Salem Street to Flume Street – This street is a largely underutilized, fronted by low-
intensity land uses, including a City-owned parking lot.  The street is roughly parallel to Big Chico 
Creek which is located to the north.  There is one lane in each direction east of Main Street, but the 
street expands to two lanes in each direction at Main Street and continues west through Broadway 
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where it returns back to one lane in each direction.  On-street parallel parking is provided along 
both sides of the entire study segment. 

 
2. 2nd Street from Orange Street-Union Pacific Railroad (UPRR) Tracks to Broadway – This portion of 2nd 

Street is lined with residences and surface parking lots to the south and CSUC buildings and a 
parking structure to the north.  Near Broadway the land use intensifies and transitions to 
downtown commercial uses.  Currently, the street consists of two lanes in each direction with on-
street parking only along the south side of the street west of Normal Avenue.  The downtown 
transit center is located on the south side of the street between Salem Street and Normal Avenue. 

 
3. 2nd Street from Broadway to Flume Street-1st Street – Located within the core Downtown area, this 

section of 2nd Street is lined with medium- to high-intensity commercial uses which lessen near 
Flume Street.  The street consists of two lanes in each direction and on-street parallel parking on 
both sides of the street.  There is a City surface parking lot on the south side of the street between 
Wall Street and Flume Street which is the location for the Chico Farmer’s Market. 

In addition to these study corridors, traffic operations at the following intersections were analyzed: 

1. 1st Street/Salem Street 
2. 1st Street/Broadway 
3. 1st Street/Main Street 
4. 1st Street/Wall Street 
5. 2nd Street/Orange Street 
6. 2nd Street/Cherry Street 
7. 2nd Street/Ivy Street 
8. 2nd Street/Hazel Street 

9. 2nd Street/Chestnut Street 
10. 2nd Street/Normal Avenue 
11. 2nd Street/Salem Street 
12. 2nd Street/Broadway 
13. 2nd Street/Main Street 
14. 2nd Street/Wall Street 
15. 2nd Street/Flume Street/1st Street 

 
Operating conditions during the afternoon peak period were evaluated to capture the highest potential 
impacts for the proposed project as well as the highest volumes on the local transportation network. 

The study area and the intersections included in the analysis are shown in Figure 1. 

Intersection Level of Service Methodologies 

Level of Service (LOS) is used to rank traffic operation on various types of facilities based on traffic 
volumes and roadway capacity using a series of letter designations ranging from A to F.  Generally, Level 
of Service A represents free flow conditions and Level of Service F represents forced flow or 
breakdown conditions.  A unit of measure that indicates a level of delay generally accompanies the LOS 
designation. 

The study intersections were analyzed using methodologies published in the Highway Capacity Manual 
(HCM), Transportation Research Board, 2000.  This source contains methodologies for various types of 
intersection control, all of which are related to a measurement of delay in average number of seconds 
per vehicle. 

The Levels of Service for the intersections with side-street stop controls, or those which are 
unsignalized and have one or two approaches stop-controlled, were analyzed using the “Two-Way Stop-
Controlled” intersection capacity method from the HCM.  This methodology determines a level of 
service for each minor turning movement by estimating the level of average delay in seconds per vehicle.  
Results are presented for individual movements together with the weighted overall age delay for the 
intersection. 
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The study intersections that are currently controlled by a traffic signal were evaluated using the 
signalized methodology from the HCM.  This methodology is based on factors including traffic volumes, 
green time for each movement, phasing, whether or not the signals are coordinated, truck traffic, and 
pedestrian activity.  Average stopped delay per vehicle in seconds is used as the basis for evaluation in 
this LOS methodology.  For purposes of this study, delays were calculated using optimized signal timing. 

Intersections that are proposed to be controlled by modern roundabouts were evaluated using the 
FHWA Roundabout Method, which is described in the Unsignalized Methodology Chapter of the HCM.  
This methodology determines intersection operation using the gap acceptance method using basic 
geometric and volume data to calculate entering and circulating flows.  This information is then 
translated to an overall average vehicle delay, with LOS break points at the same delays as used in the 
signalized methodology.  Because the HCM roundabout methodology is relatively unsophisticated, the 
much more advanced aaSIDRA roundabout analysis software was utilized in any cases where the basic 
HCM methodology predicts operation worse than LOS B. 

The ranges of delay associated with the various levels of service are indicated in Table 1. 

Table 1 
Intersection Level of Service Criteria 

LOS Two-Way Stop-Controlled Signalized (ranges also apply to Roundabouts) 

A Delay of 0 to 10 seconds.  Gaps in traffic are readily 
available for drivers exiting the minor street. 

Delay of 0 to 10 seconds.  Most vehicles arrive during 
the green phase, so do not stop at all. 

B Delay of 10 to 15 seconds.  Gaps in traffic are somewhat 
less readily available than with LOS A, but no queuing 
occurs on the minor street. 

Delay of 10 to 20 seconds.  More vehicles stop than 
with LOS A, but many drivers still do not have to 
stop. 

C Delay of 15 to 25 seconds.  Acceptable gaps in traffic are 
less frequent, and drivers may approach while another 
vehicle is already waiting to exit the side street. 

Delay of 20 to 35 seconds.  The number of vehicles 
stopping is significant, although many still pass through 
without stopping. 

D Delay of 25 to 35 seconds.  There are fewer acceptable 
gaps in traffic, and drivers may enter a queue of one or two 
vehicles on the side street. 

Delay of 35 to 55 seconds.  The influence of 
congestion is noticeable, and most vehicles have to 
stop. 

E Delay of 35 to 50 seconds.  Few acceptable gaps in traffic 
are available, and longer queues may form on the side 
street. 

Delay of 55 to 80 seconds.  Most, if not all, vehicles 
must stop and drivers consider the delay excessive. 

F Delay of more than 50 seconds.  Drivers may wait for long 
periods before there is an acceptable gap in traffic for 
exiting the side streets, creating long queues. 

Delay of more than 80 seconds.  Vehicles may wait 
through more than one cycle to clear the 
intersection. 

Reference: Highway Capacity Manual, Transportation Research Board, 2000 

 
Traffic Operation Standards 

In the Transportation Element of its General Plan, the City of Chico establishes requirements for 
intersection LOS as follows: 

T-G-11:  Strive to maintain traffic LOS C on residential streets and LOS D or better on arterial and 
collector streets, at all intersections, and on principal arterials in the CMP during peak hours. 
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T-G-12:  Accept LOS E for built-out areas served by transit after finding that: 

• There is no practical and feasible way to mitigate the lower level of service; and 
• The uses resulting in the lower level of service are of clear, overall public benefit. 

 
Since downtown Chico currently has frequent transit service and the nature of the study area is 
primarily to serve the downtown area, these standards would indicate a minimum requirement of LOS E 
or better, as described in General Plan Policy T-G-12. 
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Existing Street Conditions 

Setting 

Downtown Chico experiences a large amount of multimodal transportation usage, both by people 
within the Downtown area and those destined for adjacent areas, especially CSUC. 

Vehicles 

The Downtown Chico street network is a tight grid with blocks typically being about 350 feet in length.  
Currently, the primary north-south corridors of Main Street and Broadway compose a one-way couplet 
with Main Street going northbound and Broadway carrying southbound traffic.  The primary east-west 
corridor is 2nd Street, with 1st Street as well as the one-way couplet of 3rd Street and 4th Street providing 
additional circulation within Downtown. 

Pedestrians 

Within Downtown Chico, sidewalks are provided adjacent to all streets and crosswalks are available at 
most intersections.  The majority of signalized intersections do not have pedestrian detection equipment 
nor do they have pedestrian crossing signal heads, which means that a pedestrian must follow the vehicle 
signal to know when to cross.  The exception to this is at the intersections of 2nd Street/Broadway and 
2nd Street/Main Street which have pedestrian crossing signal heads with countdown timers as well as 
corner bulbouts. 

Bicycles 

Along 1st Street and 2nd Street, within the project area, there are no dedicated on-street or off-street 
bicycle facilities.  Salem Street has recently been restriped to provide north-south Class II bicycle lanes, 
but no other bicycle lanes exist within downtown.  On the Chico Bike Map, produced by the Butte 
County Association of Governments (BCAG), 2nd Street is identified as a bicycle connector; this 
designation does not result in any specific bicycle markings or space, but instead bicyclists are expected 
to share travel lanes with vehicles. 

Transit 

Butte County Transit, referred to as B-Line, is provided by the BCAG in coordination with the City of 
Chico.  B-Line provides regional and local fixed route and paratransit service within Butte County.  The 
Chico Transit Center is located on 2nd Street west of Salem Street and is commonly used by those 
destined for downtown or CSUC and as a transfer point for most local and regional routes.  Additional 
transit stops are located within the downtown corridor. 

Vehicle Operations 

Existing peak hour traffic volumes in the Downtown study area were obtained by City staff over the last 
several years and complied to represent existing conditions. 

Existing Intersection Levels of Service 

Based on the existing traffic volumes, all of the signalized intersections are operating acceptably at LOS B 
or better during the p.m. peak period, except for the intersection of 2nd Street/Main Street which is 
currently operating at LOS E overall, which is considered acceptable under the applied standards.  All of 
the uncontrolled intersections are operating at LOS A overall during the p.m. peak hour, and at LOS E 
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or better on individual movements.  Because the current configuration of 1st Street/Salem Street does 
not result in any conflicting vehicle movements, it cannot be fully analyzed for LOS, but due to the low 
volumes it is expected that the intersection operates acceptably.  The Level of Service calculations are 
summarized in Table 2, and copies are provided in Appendix A.  The existing volumes for the study 
intersections are shown in Figure 1. 

Table 2 
Summary of Intersection Level of Service Calculations 

Existing Roadway Configuration 

Intersection 
 Approach 

Existing Volumes Future Volumes 

Delay LOS Delay LOS 

2. 1st St/Broadway 19.0 B 33.6 C 

3. 1st St/Main St 5.4 A 6.6 A 

4. 1st St/Wall St 3.6 A 3.8 A 

 Northbound Approach 12.9 B 13.7 B 

5. 2nd St/Orange St 1.4 A 1.5 A 

 Northbound Approach 13.2 B 14.2 B 

6. 2nd St/Cherry St 3.3 A 3.8 A 

 Northbound Approach 17.6 C 20.4 C 

 Southbound Approach 21.2 C 25.8 D 

7. 2nd St/Ivy St 11.1 B 11.3 B 

8. 2nd St/Hazel St 1.2 A 1.4 A 

 Northbound Approach 15.8 C 18.6 C 

9. 2nd St/Chestnut St 8.8 A 8.4 B 

10. 2nd St/Normal Ave 4.2 A 7.0 A 

11. 2nd St/Salem St 10.9 B 11.9 B 

12. 2nd St/Broadway 11.0 B 13.5 B 

13. 2nd St/Main St 55.7 E 116.9 F 

14. 2nd St/Wall St 3.2 A 4.7 A 

 Southbound Approach 35.9 E 56.0 F 

15. 2nd St/Flume St/1st St 5.2 A 9.5 A 

 Northbound Approach 36.1 E 68.8 F 

 Southbound Approach 42.0 E 84.2 F 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service 
Results for minor approaches to two-way stop-controlled intersections are indicated in italics 
Results for intersections or minor approaches that operate unacceptably are indicated in bold 
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Queuing Conditions 

Queuing occurs when vehicles line up while waiting to enter an intersection.  Queuing can become a 
major traffic flow issue if vehicles back up enough to block downstream intersections or driveways, or 
restrict other movements.  Additionally, since vehicles are idling while queuing, excessive queuing leads 
to an increase in fuel consumption and vehicle emissions.  Queue lengths were determined based upon 
simulated traffic flow utilizing the SIM Traffic software package.  Queuing is considered unacceptable if it 
extends beyond the length of the entire block, if it continually blocks access to driveways, or if it 
extends beyond the length of the turn pocket, if a turn lane is present. 

Throughout the study area, the spacing between intersections is roughly 350 feet.  Under existing 
conditions, queuing is acceptable at most of the study intersections, with no queues extending more 
than approximately the entire block during peak periods.  The eastbound and westbound approaches on 
2nd Street/Broadway and 2nd Street/Main Street as well as the northbound approach of 2nd Street/Main 
Street extend to the end of the block and in some cases beyond the adjacent intersection, which is 
considered unacceptable. 

Corridor Operations 

As a metric for corridor operations travel times and speeds were calculated based upon simulated traffic 
flow.  The travel times calculated for typical routes within the corridor are shown below in Table 3 and 
were used as a basis of comparison for analyzing the operations of the proposed modifications.  Detailed 
travel time data is provided in Appendix B. 
 

Table 3 
Existing Configuration Travel Times 

Route Travel Time 
(seconds) 

Average Speed 
(mph) 

Northbound Main St to Westbound 2nd St 217 10 

Eastbound 2nd St 230 11 

Westbound 2nd St 188 13 

Eastbound 2nd St to Southbound Broadway 146 15 

Southbound Esplanade to Westbound 2nd St 161 14 

Eastbound 2nd St to Northbound Esplanade 254 9 

 
Collision History 

The collision history for the study area was reviewed to determine any trends or patterns that may 
indicate a safety issue.  Collision rates were calculated based on records for the three-year period 
between 2006 and 2008 obtained from the California Highway Patrol and published in their Statewide 
Integrated Traffic Records System (SWITRS) reports.  As presented in Table 4, the calculated collision 
rates in the study area were compared to average collision rates for similar facilities statewide, as 
indicated in Accident Data on California State Highways, California Department of Transportation.  The 
significance of these collisions was considered when determining the appropriateness of various roadway 
and intersection improvements. 
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Table 4 
Collision Rates at the Study Intersections 

Intersection Number of 
Collisions 

(2006 – 2008) 

Daily 
Volume 
Entering 

Calculated 
Collision Rate 

(c/mve) 

Statewide Avg 
Collision Rate 

(c/mve) 

1. 1st St/Salem Ave 0 3,100 0.00 0.14 

2. 1st St/Broadway 2 12,900 0.14 0.43 

3. 1st St/Main St 5 15,800 0.29 0.43 

4. 1st St/Wall St 0 2,700 0.00 0.14 

5. 2nd St/Orange St 0 6,100 0.00 0.14 

6. 2nd St/Cherry St 1 7,100 0.13 0.22 

7. 2nd St/Ivy St 2 12,300 0.15 0.43 

8. 2nd St/Hazel St 1 11,600 0.08 0.14 

9. 2nd St/Chestnut St 0 11,600 0.00 0.28 

10. 2nd St/Normal Ave 0 10,300 0.00 0.43 

11. 2nd St/Salem St 1 13,100 0.07 0.43 

12. 2nd St/Broadway 3 18,200 0.15 0.43 

13. 2nd St/Main St 3 22,900 0.12 0.43 

14. 2nd St/Wall St 3 9,600 0.29 0.22 

15. 2nd St/Flume St/1st St 1 11,800 0.08 0.22 

Segment Number of 
Collisions 

(2006 – 2008) 

Avg Daily 
Segment 
Volume 

Calculated 
Collision Rate 

(c/mvm) 

Statewide Avg 
Collision Rate 

(c/mvm) 

1. 1st St from Salem St to 2nd St 4 2,900 4.50 3.35 

2. 2nd St from Orange St to Broadway 4 8,500 0.93 3.35 

3. 2nd St from Broadway to 1st St 9 9,000 4.57 3.35 

Note: c/mve = collisions per million vehicles entering; c/mvm = collisions per million vehicles miles 
  Calculated collision rates greater than the statewide average rates are indicated in bold 
 
The stop-controlled intersection of 2nd Street/Wall Street had a collision rate that was slightly higher 
than the statewide average for similar intersections in an urban setting.  While this does not, in and of 
itself, indicate a specific safety concern, this information does indicate that further review is warranted at 
this study intersection.  It was noted that the three reported crashes involved a pedestrian or bicyclist 
with pedestrian violation; improper passing and auto right-of-way violations were listed as the primary 
collision factors.  Although all three collisions involved a pedestrian or bicyclist, no trends or patterns 
were discovered in regards to the direction of travel and the primary collision factors.  Collision rates at 
the remaining study intersections are below statewide averages. 

Collision rates were also calculated for the segments of 1st Street from Salem Street to 2nd Street, 2nd 
Street from Orange Street to Broadway and 2nd Street from Broadway to 1st Street based on records 
for January 1, 2006, through December 31, 2008.  The average collision rate for the 1st Street study 
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segment over the three-year study period was 4.50 collisions per million vehicle miles (c/mvm), which is 
greater than the statewide collision rate for a four-lane facility in an urban area of 3.35 c/mvm.  These 
collisions resulted in an injury rate of 25.0 percent, which is lower than the statewide average rates of 
42.5 percent.  The average collision rate for the segment of 2nd Street from Broadway to 1st Street was 
4.57 c/mvm, which is also greater than the statewide collision rate for similar segments.  These collisions 
resulted in an injury rate of 55.6 percent, which is higher than the statewide average rate of 42.5 
percent.  The average collision rate for 2nd Street from Orange Street to Broadway was 0.86 c/mvm, 
which is less than the statewide collision rate for similar segments. 

Copies of the spreadsheets showing the derivation of the collision rates for both the study intersections 
and segments are provided in the Appendix C. 

Future Traffic Conditions 

BCAG maintains a travel demand forecasting model for the entire County of Butte.  Within the 
Downtown Chico area the overall future growth rate was projected to be approximately one percent 
per year which equates to a growth rate factor of 1.22 for 20 years of growth.  Future traffic volumes 
based on this growth rate are shown on Figure 2. 

Future Intersection Conditions with Existing Roadway Configuration 

With future traffic volumes and no changes to roadway configuration, signalized intersections within the 
study area would be expected to operate at LOS C or better during the p.m. peak hour, except for the 
intersection of 2nd Street/Main Street which is expected to operate at LOS F overall.  The uncontrolled 
approaches at the intersections of 2nd Street/Wall Street and 2nd Street/Flume Street/1st Street would 
experience increasing delay to the side streets, resulting in operation in the LOS F range during the p.m. 
peak hour with delays exceeding 80 seconds in some cases.  A summary of the LOS calculations is 
shown in Table 2.  A copy of the level of service calculations is provided in Appendix A. 

Queuing Conditions 

Queuing conditions were analyzed for future conditions and it was found that queues will likely extend 
beyond the length of the entire block for most approaches at the intersections of 2nd Street/Main Street 
and 2nd Street/Broadway. 
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Proposed Modifications 

Project Profile 

The proposed corridor plan consists of the conversion of 2nd Street to three lanes west of Broadway, 
creation of a one-way couplet using 1st and 2nd Streets between Broadway and Flume Street, and the 
inclusion of roundabouts at the intersections of 1st Street-2nd Street/Flume Street and 1st Street/Salem 
Street.  These modifications create the room to add bicycle lanes on both 1st and 2nd Streets as well as 
increasing on-street parking in the downtown area through conversion to diagonal parking.  A key 
principle for this project is to provide access within downtown and outlying areas for users of all modes 
of transportation, including drivers, pedestrians, bicyclists and transit riders.  Downtown Chico 
experiences considerable multimodal transportation usage, both by people within the Downtown area 
and people destined for adjacent areas, especially CSUC.  The proposed project would include three 
distinctive elements, as described below and shown on Figure 3. 

Road Diet 

2nd Street would be converted from the existing four-lane configuration to a three-lane configuration 
between Orange Street and Broadway.  The section would include one through lane in each direction, a 
center median that can be used as a turn lane at intersections, and a Class II bicycle lane in each 
direction.  Existing parking would be maintained on the south side of the street. 

One-way Couplet  

A one-way couple would be created using 1st Street and 2nd Street between Broadway and Flume Street 
with 1st Street carrying westbound traffic and 2nd Street carrying eastbound traffic.  Each street would 
provide two one-way vehicle travel lanes and a Class II bicycle lane.  The majority of existing parking 
would remain; in some areas parallel parking would be converted to diagonal parking resulting in an 
increase in the on-street parking supply. 

Intersection Modifications 

Installation of a roundabout is proposed at 1st Street-2nd Street/Flume Street and a drop-off circle is 
included at 1st Street/Salem Street bordering the CSUC campus. 

Additionally, a change in the cycle length from 45 seconds to 60 seconds is proposed for all signalized 
intersections along the Main Street and Broadway corridors and vehicle and pedestrian detection 
equipment is to be installed at some intersections. 

The intersection of 1st Street/Broadway would be modified to provide an exclusive pedestrian phase.  
This added pedestrian phase is necessary due to a lack of opportunity for pedestrians to cross the 
intersection with a protected phase following the creation of the one-way couplet modification which 
will result in a heavy westbound left turn movement. 

Other intersections will be modified to include the installation of pedestrian bulbouts (an extension of 
the sidewalk into the intersection so that they reduce pedestrian crossing distance and increase the 
visibility of pedestrians waiting to cross).  These bulbouts would require drivers to complete a turning 
movement at a slower speed, but do not otherwise restrict vehicle turning movements within the 
intersection.  The bulbouts would be designed to ‘shadow’ the adjacent on-street parking, but not 
extend into any existing or planned bike lanes. 



Pr
op

os
ed

 C
on

fig
ur

at
io

n
Fi

gu
re

 3
C

H
I9

00
-7

.a
i 

4/
10

1st
 S

tr
ee

t/
2nd

 S
tr

ee
t 

C
irc

ul
at

io
n 

M
od

ifi
ca

tio
ns

 S
tu

dy
C

ity
 o

f C
hi

co

So
ur

ce
: 

C
ity

 o
f C

hi
co



 

 

1st Street/2nd Street Circulation Modifications Study for the City of Chico 
April 6, 2010 Page 14 

Transition 

On the west end of the project, it is expected that the transition would occur at Orange Street.  The 
eastbound curb lane would become a right turn only lane with through traffic merging into the left lane; 
the second westbound lane would open west of Orange Street.  Two through lanes would be 
maintained on each side of the railroad to provide as much vehicle storage as possible when a train 
passes.  On the east end of the project, the transition would be handled by the roundabout at 1st Street-
2nd Street/Flume Street. 

Plan Consistency 

Currently, the City of Chico is updating its General Plan for the horizon year of 2030.  While this 
update is still in draft form and will not be finalized and adopted until after this report is finalized, the 
proposed General Plan updates have been considered to ensure that the project would be consistent 
with this update as well as the existing General Plan. 

In 2006, the City completed the Chico Downtown Access Planning Charrette.  Among other topics, this 
charrette identified improved pedestrian and bicycle access within the Downtown as a major goal.  The 
proposed project is consistent with these goals of improving pedestrian and bicycle access. 

Projected Traffic Volumes 

To asses impacts associated with the proposed modifications, existing traffic volumes were redistributed 
throughout the Downtown network.  This redistribution of volumes was done along likely routes to be 
used, based upon route travel time, distance and proximity to destinations.  Projected existing traffic 
volumes with the proposed project are shown on Figure 4 and projected future traffic volumes are 
shown on Figure 5. 

Multimodal Transportation 

Vehicle Access 

All westbound vehicles trips on 2nd Street would be diverted to 1st Street then southbound at Broadway 
to ultimately continue westbound on 2nd Street.  It is expected that most trips would be diverted by no 
more than one or two blocks, representing less than 1,000 feet; however, for trips destined within 
Downtown, a driver may choose to park along the modified route and walk the remaining distance, 
which is expected to be less than 500 feet depending on parking availability. 

Pedestrians 

While the pedestrian network would not be reconfigured with the proposed project, pedestrian 
improvements such as intersection bulbouts, signal detection equipment and signal pedestrian heads are 
proposed.  The bulbouts, coupled with the reduction in the number of vehicle lanes, would reduce 
pedestrian crossing distance and the installation of pedestrian signal heads would help to prevent 
pedestrian crossings at inappropriate times.  The one-way conversion would remove some pedestrian-
vehicle conflicts by eliminating some turning movements; however, some intersection turning 
movements are projected to increase, mainly the southbound right turn at 2nd Street/Broadway and the 
eastbound left turn at 2nd Street/Main Street. 



Orange Street Orange Street

Chestnut Street Chestnut Street

Normal Avenue Normal Avenue

1s
t S

tre
et

1s
t S

tre
et

Wall Street Wall Street

Main Street Main Street

Salem Street Salem Street

Cam
ell

ia 
Wa

y

Flume Street Flume Street

Essppllaanade

Hazel Street Hazel Street

2n
d 

    
    

    
   S

tre
et

2n
d 

    
    

    
   S

tre
et

Ivy Street Ivy Street

Cherry Street Cherry Street

Broadway Broadway

Cam
ell

ia 
Wa

y

Esplanade

2n
d 

    
    

    
   S

tre
et

1s
t S

tre
et

Flume Street

Main Street

Broadway

Orange Street

1
2

3
4

15

Wall Street

14
13

12
11

10
9

8
7

6
5

Cherry Street

Ivy Street

Chestnut Street

Normal Avenue

Salem Street

Hazel Street

Ex
is

tin
g T

ra
ffi

c V
ol

um
es

 (
Pr

op
os

ed
 C

on
ve

rs
io

n)
Fi

gu
re

 4
C

H
I9

00
-7

.a
i 

3/
10

1st
 S

tr
ee

t/
2nd

 S
tr

ee
t 

C
irc

ul
at

io
n 

M
od

ifi
ca

tio
ns

 S
tu

dy
C

ity
 o

f C
hi

co

N
o

rt
h

N
o

t 
to

 S
ca

le

LE
G

EN
D

(x
x)

S
tu

dy
 I

n
te

rs
ec

ti
on

P.
M

. P
ea

k 
H

ou
r 

V
ol

u
m

e
#

(3
0)

(2
50

)
(3

0)

  (
30

)
(3

00
)

  (
20

)

(10)
(20)
(30)

(10)
(5)
(25)

6
(25)
(35)

(2
80

)
(1

5)

(2
80

)
  (

25
)

5

(50)(4
90

)
(5

0)

4

(30)
(30)

(4
00

)
(3

0)

(5
30

)
  (

30
)

8

(1
8)

(4
00

)
(1

0)

  (
30

)
(5

60
)

  (
40

)

  (5)
  (3)
(20)

(8)
(3)
(10)

10
(4

6)
(2

62
)

(4
4)

  (
30

)
(4

92
)

  (
54

)

(120)
  (20)
(165)

(71)
(81)
(29)

11

(2
80

)
(4

24
)

(1270)
  (231)

13

(4
90

)
(1

70
)

(370)
(900)
(220)

12

(109)
(109)(3

60
)

(5
1)

(5
15

)
(1

01
)

9
(1

00
)

(2
67

)
(2

4)

  (
26

)
(3

47
)

  (
36

)

  (28)
(159)
  (44)

(23)
(152)
(117)

7

(8
6)

(5
10

)

2

(50)
(1000)

(7
5)

(4
80

)

  (110)
(1440)

3

(100)(1
00

)

1

(25)
(40)

14

  (
50

)
(5

40
)

  (
35

)

(50)
(50)

(4
80

)
(5

0)

  (
20

)
(5

20
)

  (
55

)

(40)
(45)

15



Orange Street Orange Street

Chestnut Street Chestnut Street

Normal Avenue Normal Avenue

1s
t S

tre
et

1s
t S

tre
et

Wall Street Wall Street

Main Street Main Street

Salem Street Salem Street

Cam
ell

ia 
Wa

y

Flume Street Flume Street

Essppllaanadde

Hazel Street Hazel Street

2n
d 

    
    

    
   S

tre
et

2n
d 

    
    

    
   S

tre
et

Ivy Street Ivy Street

Cherry Street Cherry Street

Broadway Broadway

Cam
ell

ia 
Wa

y

Esplanade

2n
d 

    
    

    
   S

tre
et

1s
t S

tre
et

Flume Street

Main Street

Broadway

Orange Street

1
2

3
4

15

Wall Street

14
13

12
11

10
9

8
7

6
5

Cherry Street

Ivy Street

Chestnut Street

Normal Avenue

Salem Street

Hazel Street

Fu
tu

re
 T

ra
ffi

c V
ol

um
es

 (
Pr

op
os

ed
 C

on
ve

rs
io

n)
Fi

gu
re

 5
C

H
I9

00
-7

.a
i 

3/
10

1st
 S

tr
ee

t/
2nd

 S
tr

ee
t 

C
irc

ul
at

io
n 

M
od

ifi
ca

tio
ns

 S
tu

dy
C

ity
 o

f C
hi

co

N
o

rt
h

N
o

t 
to

 S
ca

le

LE
G

EN
D

(x
x)

S
tu

dy
 I

n
te

rs
ec

ti
on

P.
M

. P
ea

k 
H

ou
r 

V
ol

u
m

e
#

(3
7)

(3
05

)
(3

7)

  (
37

)
(3

66
)

  (
24

)

(12)
(24)
(37)

(12)
(6)
(31)

6
(31)
(43)

(3
42

)
(1

8)

(3
42

)
  (

31
)

5

(61)(5
98

)
(6

1)

4

(37)
(37)

(4
88

)
(3

7)

(6
47

)
  (

37
)

8

(2
2)

(4
88

)
(1

2)

  (
37

)
(6

83
)

  (
49

)

  (6)
  (4)
(24)

(10)
(4)
(12)

10
(5

6)
(3

20
)

(5
4)

  (
37

)
(6

00
)

  (
66

)

(146)
  (24)
(201)

(87)
(99)
(35)

11

(3
42

)
(5

17
)

(1549)
  (282)

13

(5
98

)
(2

07
)

(451)
(1098)
(268)

12

(133)
(133)(4

39
)

(6
2)

(6
28

)
(1

23
)

9
(1

22
)

(3
26

)
(2

9)

  (
32

)
(4

23
)

  (
44

)

  (34)
(194)
  (54)

(28)
(185)
(143)

7

(1
05

)
(6

22
)

2

(61)
(1220)

(9
2)

(5
86

)

  (134)
(1757)

3

(122)(1
22

)

1

(31)
(49)

14

  (
61

)
(6

59
)

  (
43

)

(61)
(61)

15

(5
86

)
(6

1)

  (
24

)
(6

34
)

  (
67

)

(50)
(56)



 

 

1st Street/2nd Street Circulation Modifications Study for the City of Chico 
April 6, 2010 Page 17 

Bicycle Travel 

Bicycle circulation is expected to be greatly improved by dedicating space on the road for bicycle use 
that will increase bicyclist comfort and safety by providing separation from vehicle traffic.  Some bicycle 
trips may be slightly diverted due to the one-way conversion, but this diversion is expected to be no 
more than one to two blocks and is expected to have minimal impact on those trips.  There is a 
possibility of bicyclists choosing to ride the opposite direction on one-way streets, which is both unsafe 
and a violation of the California Vehicle Code which requires bicyclists to follow the same rules of 
driving as a motorist (CVC § 21200(a)).  Additionally, this corridor experiences a large volume of 
commercial deliveries and it is common for delivery trucks to stop in the outside lane to complete the 
delivery.  There is a possibility that truck drivers may illegally block the newly created bicycle lane to 
complete the delivery (CVC § 21211(b)). 

To provide convenient eastbound travel exiting the CSUC area along 1st Street, the installation of a 
bidirectional, Class I Bicycle Path is proposed adjacent to 1st Street continuing northbound along 
Esplanade and rejoining on-street facilities at Memorial Way. 

Transit 

The only proposed change to transit routes is that some buses would be rerouted by about one to two 
blocks due to the one-way conversion on 1st Street and 2nd Street.  While this will require relocation of 
some transit stops, this is expected to be less than 500 feet.  Additionally, some routes are expected to 
benefit by the one-way conversion as it will be easier to make left-turn movements at critical 
intersections. 

Vehicle Operations 

Re-routed Existing Volumes – Intersection Level of Service 

With the implementation of the proposed modification, all intersections are expected to operate 
acceptably at LOS E or better except for the intersection of 1st Street/Broadway which is expected to 
operate at LOS F.  The minor approaches on all intersections that are side-street stop-controlled are 
expected to operate acceptably at LOS C or better, as shown in Table 5; detailed results are provided in 
Appendix A.  It should be noted that due to the non-standard configuration of the drop-off circle at 1st 
Street/Salem Street it is not possible to calculate LOS at this location, but due to the projected low 
volumes and the fact that the purpose of the intersection is for parking and passenger loading activity, it 
is expected that the intersection will operate acceptably. 

To achieve acceptable operations at the intersection of 1st Street/Broadway, it is recommended that 
both pedestrian and vehicle detection equipment be installed and that the signal timing be modified to be 
fully actuated (rather than pre-timed).  This modification will affect coordination with adjacent signals, 
but full coordination is not possible because of heavy traffic volumes near saturation flow in both the 
southbound and westbound directions.  Furthermore, the pedestrian detection equipment is important 
to ensure that a pedestrian-exclusive phase, which prohibits vehicles movements, is activated only when 
there is pedestrian demand. 
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Table 5 
Summary of Intersection Level of Service Calculations 

Proposed Roadway Configuration 

Intersection 
 Approach 

Existing Volumes Future Volumes 

Delay LOS Delay LOS 

2. 1st St/Broadway 92.8 F ** F 

 Mitigated 40.7 D 47.6 D 

3. 1st St/Main St 13.9 B 32.9 C 

4. 1st St/Wall St 1.9 A 2.0 A 

 Northbound Approach 13.6 B 14.7 B 

5. 2nd St/Orange St 1.5 A 1.7 A 

 Northbound Approach 14.7 B 16.2 C 

6. 2nd St/Cherry St 3.4 A 4.1 A 

 Northbound Approach 18.8 C 22.2 C 

 Southbound Approach 24.4 C 31.2 D 

7. 2nd St/Ivy St 14.3 B 16.1 B 

8. 2nd St/Hazel St 1.2 A 1.3 A 

 Northbound Approach 16.5 C 18.8 C 

9. 2nd St/Chestnut St 15.4 B 19.2 B 

10. 2nd St/Normal Ave 8.1 A 10.2 B 

11. 2nd St/Salem St 10.8 B 13.5 B 

12. 2nd St/Broadway 7.5 A 11.4 B 

13. 2nd St/Main St 13.9 B 16.4 B 

14. 2nd St/Wall St 5.0 A 6.2 A 

 Northbound Approach 19.2 C 23.3 C 

 Southbound Approach 24.3 C 31.9 D 

15. 2nd St/Flume St/1st St (roundabout) 3.3 A 3.5 A 

 Northbound Approach 9.2 A 9.0 A 

 Westbound Approach 2.4 A 2.7 A 

 Eastbound Approach 3.2 A 3.5 A 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service 
  Results for intersections or minor approaches that do not achieve acceptable operations are 

indicated in bold 
  ** = delay greater than 120 seconds; Shaded cells = mitigation 
  Results for minor approaches to two-way stop-controlled intersections are indicated in italics 
 
All intersections are projected to operate with less delay or only a negligible increase in delay with the 
proposed project as compared to the existing configuration.  The only intersection with a noticeable 
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increase in delay is 1st Street/Broadway, but with mitigations this intersection is expected to operate 
acceptably.  Conversely, average delay at the intersection of 2nd Street/Main Street is expected decrease 
by more than 40 seconds. 

Corridor Performance 

As with existing conditions, corridor travel times were calculated for various typical routes within the 
Downtown and are shown in Table 6; detailed travel time data provided in Appendix B.  All routes are 
expected to experience either shorter travel times or a negligible increase in travel time.  The decrease 
or negligible increases are due to the fact that although the route may be longer, traffic is expected to 
flow more efficiency, resulting in less delay at intersections. 

Table 6 
Proposed Configuration Travel Times 

Route Existing Configuration Proposed Configuration 

 Travel 
Time 

(seconds) 

Average 
Speed 
(mph) 

Travel 
Time 

(seconds) 

Average 
Speed 
(mph) 

Northbound Main St to Westbound 2nd St 217 10   

 Via 1st St   203 13 

 Via 3rd St   250 9 

Eastbound 2nd St 230 11 188 13 

Westbound 2nd St 188 13   

 Via 1st St   205 14 

Eastbound 2nd St to Southbound Broadway 146 15 163 13 

Southbound Esplanade to Westbound 2nd St 161 14 151 14 

Eastbound 2nd St to Northbound Esplanade 254 9 187 11 

Note: Modified routes are indicated in italics 
 
Future Intersection Conditions with Proposed Roadway Configuration 

With future traffic volumes developed as previously described and no changes to roadway configuration, 
signalized intersections within the study area would be expected to operate at LOS C or better during 
the p.m. peak hour, except for the intersection of 2nd Street/Main Street which is expected to operate at 
LOS F overall.  The uncontrolled intersections would experience increasing delay to the side streets, 
with operation in the LOS F range during the p.m. peak hour, including delays that exceed 80 seconds in 
some cases.  A summary of the LOS calculations is shown in Table 5.  A copy of the level of service 
calculations is provided in Appendix A. 

Under future volumes and with the project, all intersections are expected to continue operating 
acceptably at LOS E or better except for the intersection of 1st Street/Broadway, which is expected to 
operate at LOS F.  In addition to the proposed modifications to this intersection necessary for near-
term operations, re-timing of the coordinated corridor would be needed to serve the future traffic 
volumes. 
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As with existing conditions, all intersections are projected to operate with a decrease in delay or only a 
negligible increase with the proposed project as compared to the existing configuration.  The exception 
is at 1st Street/Broadway, but with mitigations this intersection is expected to operate acceptably.  
Under future traffic volumes the average delay at the intersection of 2nd Street/Main Street is expected 
to decrease by approximately 100 seconds. 

Queuing 

With the implementation of the proposed modification and under projected existing and future traffic 
volumes it is expected that queuing would be acceptable at all intersections, with queuing not expected 
to extend beyond the total length of the block or available turn pockets. 

Medians are desired within Downtown as they provide opportunities for landscaping while visually 
narrowing the road, which can create a traffic calming benefit.  Queuing was further examined to 
determine where medians could be installed without impacting traffic operations.  Locations identified 
for possible median placement on 2nd Street include: 

• west of Chestnut Street, extending approximately to mid-block 

• west of Hazel Street, extending approximately to mid-block 

• between Normal Avenue and Salem Street, leaving at least a 75-foot left turn lane for both side 
streets 

Installation of medians at these locations may restrict turning movements at some driveways so it is 
recommended that the City consider these restrictions prior to installation of any medians.  Although 
the block of 2nd Street between Orange Street and Cherry Street is not projected to have major left-
turn queuing in the afternoon peak hour, it is recommended that medians not be installed on this block 
because Cherry Street provides access for a CSUC parking structure and generally experiences 
significant queuing in the morning. 

Roundabout 

This project includes the installation of a modern roundabout at the intersection of 2nd Street/1st 
Street/Flume Street.  A modern roundabout was chosen over other types of intersection control as it is 
expected to best handle the transition between one-way and two-way traffic while accommodating the 
awkward angle that 1st Street approaches the intersection.  A single-lane roundabout is expected to 
adequately accommodate projected future volumes and operate at LOS A.  The preliminary roundabout 
has been laid out to allow for truck turning as well as full access for emergency vehicles.  Additionally, 
the roundabout would allow for full pedestrian and bicycle access through either a mixed use path or 
separated bicycle and pedestrian paths around the entire roundabout.  Direct access to the Annie’s 
Glenn Bicycle trailhead located off of Orient Street would also be provided.  A Roundabout Design Report 
will be completed by W-Trans which will include details on roundabout design and operations. 

Drop-off Circle 

The project as proposed would result in converting the intersection of 1st Street/Salem Street to a drop-
off circle that would also act as an entry to CSUC with a specified drop-off area located on the west 
side of the intersection.  The drop-off circle would be different than a modern roundabout because it 
will not have a raised center island.  Due to limited space, it is not possible to design the drop-off circle 
for truck turning movements, including buses and emergency vehicles, without being able to drive over 
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the center of the intersection.  Since the majority of through traffic is expected to be diverted to 
Broadway and 2nd Street, it is expected that most of the traffic on the blocks adjacent to 1st Street/Salem 
Street would be destined for those blocks only so the circle as been designed for low volumes.  The 
circle would connect to the proposed Class I Bicycle Path that will run along 1st Street and the 
Esplanade and will provide access to University Bicycle Parking while enhancing pedestrian access for the 
entire intersection.  Design of the drop-off circle has been coordinated with CSUC to ensure that it will 
meet the University’s operating needs.  W-Trans will provide the City with a memo detailing the design 
elements. 

Other Considerations 

Air Quality and Emissions 

The use of personal vehicles is considered to be one of the leading contributors of pollution believed to 
be causing global climate change, including greenhouse gases.  Transportation policy decisions greatly 
affect the number and character of personal vehicle trips made.  Within a downtown corridor with 
characteristics such as 1st and 2nd Streets in Chico the common cause of an increase in emissions is 
vehicle idling and stop and go traffic caused by congestion.  When a vehicle accelerates from a complete 
stop, generally more fuel is consumed than when a vehicle is traveling at a constant speed.  Additionally, 
when a vehicle is idling, fuel is being consumed without the vehicle traveling. 

By increasing traffic flow efficiency within downtown, this project is expected to reduce the amount of 
vehicle idling and associated stop and go traffic, which would result in a decrease in vehicle emissions.  
Furthermore, by enhancing bicycle circulation, the attractiveness of using of bicycles as a mode of 
transportation to replace vehicle trips is enhanced. 

Safety 

While it is impossible to predict future safety conditions of the corridor, some general trends can be 
expected based upon the following reasons: 

• The statewide average collision rate of two-lane and three-lane streets is considerably lower than 
the average collision rate for four-lane facilities. 

• While bicycles and vehicle traffic are not completely separated, the dedicated bicycle lanes reduce 
potential vehicle-bicycle conflicts. 

• Pedestrian exposure to vehicle traffic will be reduced by the presence of bulbouts and the reduction 
in the number of vehicle travel lanes, making crossing distances shorter. 

• Roundabouts have less potential vehicle conflict points than a signalized or stop-controlled 
intersection.  Furthermore, roundabouts result in a uniformity of speed and traffic flow which has 
been shown to reduce the occurrence and severity of collisions. 

Because of these general trends, it is expected that the proposed project will likely increase safety for all 
users of the corridor. 

Deliveries 

Currently within the Downtown area commercial deliveries occur throughout the day and usually are 
completed by a delivery truck occupying a lane of traffic or parking spaces while loading or unloading.  It 
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is not expected that this project would have any significant impact on delivery activity as there would 
still be at least two lanes in each direction on 1st Street and 2nd Street within the core Downtown area 
east of Broadway and west of Broadway there are adjacent side-streets that delivery trucks could use 
for loading and unloading.  While no impact is expected, it is recommended that City staff monitor 
delivery activity and coordinate with Downtown businesses to determine if any further actions are 
necessary.  If it is determined that deliveries require additional action, possible mitigations include 
establishment of formal delivery zones on side streets or restriction of delivery activity to off-peak 
periods. 

Furthermore, with the installation of bicycle lanes, it is illegal for delivery vehicles to block the bicycle 
lane.  It is recommended that the City coordinate an education campaign with Downtown merchants to 
prevent blocking of the bicycle lane. 

Parking Supply 

While some parallel parking will be removed to accommodate installation of the roundabout and 
intersection bulbouts, this loss will be offset by the installation of angled parking in some areas.  It is 
projected that the parking supply will increase by approximately 30 to 40 spaces. 

Additionally, this plan will increase the availability of bicycle parking within Downtown which will help 
reinforce bicycling as an attractive alternative mode of transportation. 

Expansion of Downtown 

Increasing utilization of 1st Street with the one-way conversion is expected to help extend the Core 
Downtown area to encompass parts of 1st Street.  This could include greater integration with Big Chico 
Creek which is approximately parallel and to the north of 1st Street. 

Recirculation 

To provide an opportunity for northbound drivers on Main Street to return to downtown if they miss 
their destination, circulation will be provided through a City-owned parking lot northeast of the 
intersection of 1st Street/Main Street.  Drivers traveling on 1st Street, 2nd Street or Broadway would be 
able to utilize the grid network to re-enter downtown, and the roundabout at 1st Street-2nd Street/ 
Flume Street allows for an easy U-turn movement. 

Other Designs Considered 

In the process of developing this proposed project, several alternatives were considered, but rejected 
due to less optimal projected operations.  These alternatives are described below. 

2nd Street Road Diet 

Instead of creating the one-way couplet the idea of creating a three-lane road diet for the entire length 
of 2nd Street from Orange Street to Flume Street was considered.  This alternative was rejected because 
under projected future volumes queues at the intersections of 2nd Street/Broadway and 2nd Street/Main 
Street would extend beyond mid-block, specifically the left turn queues would extend beyond the 
capacity of the left turn lane, which would cause further congestion for both left turning and through 
vehicles.  Additionally, this alternative does not have the benefit of trying to extend the core Downtown 
business area to along 1st Street. 
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Signalization of 2nd Street/Flume Street/1st Street 

It was determined that enhanced intersection control was necessary at the intersection of 2nd Street/ 
Flume Street/1st Street to improve the existing non-standard alignment.  As an alternative to the 
proposed roundabout, signalization of the intersection was considered.  In order to signalize the 
intersection additional channelization would need to be installed which would result in restricting some 
movements.  Additionally, roundabouts generally are safer than signalized intersections and will better 
handle the one-way transition and prevent drivers from entering the wrong way on the one-way 
couplet. 
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Conclusions and Recommendations 

Conclusions 

Existing Configuration 

• Currently, all study intersections operate acceptably according to City standards. 

• Based upon future projected volumes, with the existing roadway configuration, all study 
intersections are expected to operate acceptably, except the intersection of 2nd Street/Main Street, 
which is expected to operate at LOS F. 

• The segments of 1st Street from Salem Street to Flume Street-2nd Street and 2nd Street from 
Broadway to Flume Street-1st Street experience collision rates that are higher than the statewide 
average compared to similar types of facilities. 

One-Way Conversion 

• With the proposed one-way conversion of 1st  and 2nd  Streets (east of Broadway) and potential 
recirculation of existing traffic volumes, all study intersections are expected to operate acceptably 
except for the intersection of 1st  Street/Broadway, which is expected to operate at LOS F. 

• Based upon future projected traffic volumes along with the one-way conversion, all study 
intersections are expected to operate acceptably except for the intersection of 1st Street/Broadway 
which is expected to operate at LOS F. 

Road Diet 

• With the proposed conversion of 2nd Street from four to three lanes (west of Broadway) and 
existing traffic volumes, all study intersections are expected to operate acceptably. 

• Based upon future projected traffic volumes along with the road diet, all study intersections are 
expected to operate acceptably. 

• If a road diet were implemented for the entire length of 2nd Street from Orange Street to Flume 
Street, queuing would be unacceptable at the intersections of 2nd Street/Broadway and 2nd 
Street/Main Street. 

Roundabout at 1st Street/2nd Street/Flume Street 

The Roundabout Design Report will provide more detail. 

• The proposed roundabout is expected to accommodate movements of a large fire truck on all 
approaches, a box truck on all approaches and a WB-45 semi-truck on all movements except for the 
northbound right turn.  The northbound right turn by a WB-45 is an unlikely movement and 
alternative routes are available. 

• The proposed roundabout is expected to operate acceptably and to greatly reduce delay on the 
approach which currently has the worst operation. 
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Drop-off Circle at 1st Street/Salem Street 

The Drop-off Circle Design Memo will provide more detail. 

• Due to the anticipated low-volume, low-speed nature of the drop-off circle and since the intent is to 
be more of an entry-way rather than an intersection for through traffic, the operations of the 
intersection were not considered. 

Recommendations 

One-Way Conversion 

• In order to accommodate pedestrian movements at 1st Street/Broadway, it is recommended that 
exclusive pedestrian phasing be utilized.  This will result in the signal not being in coordination with 
adjacent intersections, but due to the projected heavy southbound and westbound movements it 
may not be possible to coordinate the signal for major movements even without the exclusive 
pedestrian phasing. 

• It is recommended that both vehicle detection and pedestrian detection equipment be installed at 
the intersection of 1st Street/Broadway along with actuated-coordinated signal timing.  With this 
improvement, the intersection is expected to operate acceptably at LOS D. 

• Along with the suggested improvements for 1st Street/Broadway, it is recommended that the City 
monitor operations at this intersection and when it begins to operate unacceptably the signal cycle 
length should be modified to better serve actual traffic volumes.  This may result in this signal having 
a different cycle length than adjacent signals, but this is expected to have little impact on 
coordination because of the recommended exclusive pedestrian phasing and the heavy southbound 
and westbound movements which would make full coordination difficult. 

Pedestrian Enhancements 

• At intersections with high pedestrian crossing volumes, such as 2nd Street/Broadway and 2nd 
Street/Main Street, it is recommended that the City install the “LOOK” marking as shown below in 
Plate 1, on the pedestrian approaches to the intersection.  This marking is intended to remind 
pedestrians to check in all directions prior to entering the intersection, which is especially important 
at intersections with heavy turning movements which create the most significant conflict point for 
pedestrians crossing the street. 

 
Plate 1 – LOOK symbol 

 
Bicycle Enhancements 

• If colored bike lanes are to be utilized, it is recommended that they be a green color. 
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• To prevent opposite direction traffic, it is recommended that signs be posted along the bicycle lane 
indicating wrong-way travel.  An example of this sign is shown below in Plate 2.  If compliance issues 
exist, additional education programs as well as specialized police enforcement may be necessary. 

 

Plate 2 – Front (left) and back (right) of 
bicycle lane signs that indicate the wrong 
way of travel 

• It is recommended that the City coordinate an education campaign for Downtown merchants to 
inform them that it is illegal for delivery vehicles to block bicycle lanes and to ensure that bicycle 
lanes remain unobstructed. 

• To increase bicycle lane visibility and to prevent traffic or parked delivery vehicles from infringing on 
the bicycle lanes, the City may want to consider coloring the bicycle lanes.  It should be noted that 
colored bicycle lanes have not been adopted as part of the California Manual on Uniform Traffic 
Control Devices, but many agencies around California have utilized this concept.  If the City does 
pursue coloring the bicycle lanes, a green color is recommended. 

Roundabout at 1st Street/2nd Street/Flume Street 

• Because of the existing speeds on the Camellia Way Bridge and need to control speeds entering the 
future roundabout, additional traffic calming elements such as curb extensions or expansion of the 
existing median should be completed on Camellia Way between the bridge and Memorial Way. 

Medians 

• Medians could be installed on 2nd Street west of Chestnut Street, Hazel Street and between Normal 
Avenue and Salem Street without impacting the queuing space needed in left-turn pockets at nearby 
intersections. 

• Maintaining adequate storage for left turn movements should be considered in any median design. 

• Installation of medians may restrict turning movements into driveways, so it is recommended that 
the City fully consider these turning restrictions prior to installation of medians. 
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Appendix B 

Travel Time Data 
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Appendix C 

Collision Data 





CHI900-7 Intersection Collision Rates

Date of Count:  Wednesday, June 13, 2007

Number of Collisions:  0
Number of Injuries:  0

Number of Fatalities:  0
ADT:  3100

Start Date:  
End Date:  

Number of Years:  3

Intersection Type:  TEE
Control Type:  STOP & YIELD SIGNS 

Area:  URBAN

0 x
3,100 x x 3

Study Intersection  0.00 c/mve
Statewide Average*  0.14 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

Date of Count:  Wednesday, June 13, 2007

Number of Collisions:  2
Number of Injuries:  0

Number of Fatalities:  0
ADT:  12900

Start Date:  
End Date:  

Number of Years:  3

Intersection Type:  FOUR-LEGGED
Control Type:  SIGNALS

Area:  URBAN

2 x
12,900 x x 3

Study Intersection  0.14 c/mve
Statewide Average*  0.43 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

First-Second Street Couplet for City of Chico

January 1, 2006
December 31, 2008

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

collision rate =  1,000,000

0.0% 0.0%
0.4% 43.9%

1st Street & Broadway

Collision Rate Fatality Rate Injury Rate

365

0.0%
42.4%

Collision Rate Injury RateFatality Rate
0.0%

Intersection #

INTERSECTION COLLISION RATE CALCULATIONS

January 1, 2006
December 31, 2008

collision rate =  

0.8%

collision rate =  
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

NUMBER OF COLLISIONS x 1 MILLION

1,000,000collision rate =  
365

1st Street & Salem Street

Intersection # 2: 

1: 

Whitlock & Weinberger Transportation, Inc.
4/2/2010
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CHI900-7 Intersection Collision Rates

Date of Count:  Wednesday, June 13, 2007

Number of Collisions:  5
Number of Injuries:  4

Number of Fatalities:  0
ADT:  15800

Start Date:  
End Date:  

Number of Years:  3

Intersection Type:  FOUR-LEGGED
Control Type:  SIGNALS

Area:  URBAN

5 x
15,800 x x 3

Study Intersection  0.29 c/mve
Statewide Average*  0.43 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

Date of Count:  Wednesday, June 13, 2007

Number of Collisions:  0
Number of Injuries:  0

Number of Fatalities:  0
ADT:  2700

Start Date:  
End Date:  

Number of Years:  3

Intersection Type:  TEE
Control Type:  STOP & YIELD SIGNS 

Area:  URBAN

0 x
2,700 x x 3

Study Intersection  0.00 c/mve
Statewide Average*  0.14 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

Intersection # 4: 

collision rate =  

collision rate =  

Fatality Rate Injury Rate

January 1, 2006

Collision Rate

NUMBER OF COLLISIONS x 1 MILLION

1,000,000
365

ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

December 31, 2008

1st Street & Wall Street

42.4%

INTERSECTION COLLISION RATE CALCULATIONS

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

0.8%
0.0% 0.0%

0.0% 80.0%
0.4% 43.9%

collision rate =  1,000,000
365

Collision Rate Fatality Rate Injury Rate

collision rate =  NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

December 31, 2008

City of

Intersection # 3: 1st Street & Main Street

January 1, 2006

Whitlock & Weinberger Transportation, Inc.
4/2/2010
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CHI900-7 Intersection Collision Rates

Date of Count:  Wednesday, June 13, 2007

Number of Collisions:  0
Number of Injuries:  0

Number of Fatalities:  0
ADT:  6100

Start Date:  
End Date:  

Number of Years:  3

Intersection Type:  TEE
Control Type:  STOP & YIELD SIGNS 

Area:  URBAN

0 x
6,100 x x 3

Study Intersection  0.00 c/mve
Statewide Average*  0.14 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

Date of Count:  Wednesday, June 13, 2007

Number of Collisions:  1
Number of Injuries:  0

Number of Fatalities:  0
ADT:  7100

Start Date:  
End Date:  

Number of Years:  3

Intersection Type:  FOUR-LEGGED
Control Type:  STOP & YIELD SIGNS 

Area:  URBAN

1 x
7,100 x x 3

Study Intersection  0.13 c/mve
Statewide Average*  0.22 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

collision rate =  1,000,000

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

0.0% 0.0%
0.7% 42.2%

Collision Rate Fatality Rate Injury Rate

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

365

January 1, 2006
December 31, 2008

collision rate =  NUMBER OF COLLISIONS x 1 MILLION

0.0% 0.0%

Intersection # 6: 2nd Street & Cherry Street

collision rate =  1,000,000
365

Collision Rate Fatality Rate Injury Rate

January 1, 2006
December 31, 2008

42.4%

collision rate =  NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

0.8%

INTERSECTION COLLISION RATE CALCULATIONS

City of

Intersection # 5: 2nd Street & Orange Street

Whitlock & Weinberger Transportation, Inc.
4/2/2010
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CHI900-7 Intersection Collision Rates

Date of Count:  Wednesday, June 13, 2007

Number of Collisions:  2
Number of Injuries:  1

Number of Fatalities:  0
ADT:  12300

Start Date:  
End Date:  

Number of Years:  3

Intersection Type:  FOUR-LEGGED
Control Type:  SIGNALS

Area:  URBAN

2 x
12,300 x x 3

Study Intersection  0.15 c/mve
Statewide Average*  0.43 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

Date of Count:  Wednesday, June 13, 2007

Number of Collisions:  1
Number of Injuries:  0

Number of Fatalities:  0
ADT:  11600

Start Date:  
End Date:  

Number of Years:  3

Intersection Type:  TEE
Control Type:  STOP & YIELD SIGNS 

Area:  URBAN

1 x
11,600 x x 3

Study Intersection  0.08 c/mve
Statewide Average*  0.14 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

2nd Street & Ivy Street

January 1, 2006
December 31, 2008

INTERSECTION COLLISION RATE CALCULATIONS

City of

Intersection # 7: 

NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

collision rate =  1,000,000
365

collision rate =  

2nd Street & Hazel Street

Collision Rate Fatality Rate Injury Rate
0.0% 50.0%

January 1, 2006
December 31, 2008

0.4% 43.9%

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

Intersection # 8: 

NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

collision rate =  1,000,000
365

collision rate =  

0.8% 42.4%

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

Collision Rate Fatality Rate Injury Rate
0.0% 0.0%

Whitlock & Weinberger Transportation, Inc.
4/2/2010
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CHI900-7 Intersection Collision Rates

Date of Count:  Wednesday, June 13, 2007

Number of Collisions:  0
Number of Injuries:  0

Number of Fatalities:  0
ADT:  11600

Start Date:  
End Date:  

Number of Years:  3

Intersection Type:  TEE
Control Type:  SIGNALS

Area:  URBAN

0 x
11,600 x x 3

Study Intersection  0.00 c/mve
Statewide Average*  0.28 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

Date of Count:  Wednesday, June 13, 2007

Number of Collisions:  0
Number of Injuries:  0

Number of Fatalities:  0
ADT:  10300

Start Date:  
End Date:  

Number of Years:  3

Intersection Type:  FOUR-LEGGED
Control Type:  SIGNALS

Area:  URBAN

0 x
10,300 x x 3

Study Intersection  0.00 c/mve
Statewide Average*  0.43 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

INTERSECTION COLLISION RATE CALCULATIONS

January 1, 2006
December 31, 2008

City of

Intersection # 9: 2nd Street & Chestnut Street

NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

collision rate =  1,000,000
365

collision rate =  

2nd Street & Normal Avenue

Collision Rate Fatality Rate Injury Rate
0.0% 0.0%

January 1, 2006
December 31, 2008

0.4% 43.3%

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

Intersection # 10: 

NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

collision rate =  1,000,000
365

collision rate =  

0.4% 43.9%

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

Collision Rate Fatality Rate Injury Rate
0.0% 0.0%

Whitlock & Weinberger Transportation, Inc.
4/2/2010
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CHI900-7 Intersection Collision Rates

Date of Count:  Wednesday, June 13, 2007

Number of Collisions:  1
Number of Injuries:  1

Number of Fatalities:  0
ADT:  13100

Start Date:  
End Date:  

Number of Years:  3

Intersection Type:  FOUR-LEGGED
Control Type:  SIGNALS

Area:  URBAN

1 x
13,100 x x 3

Study Intersection  0.07 c/mve
Statewide Average*  0.43 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

Date of Count:  Wednesday, June 13, 2007

Number of Collisions:  3
Number of Injuries:  1

Number of Fatalities:  0
ADT:  18200

Start Date:  
End Date:  

Number of Years:  3

Intersection Type:  FOUR-LEGGED
Control Type:  SIGNALS

Area:  URBAN

3 x
18,200 x x 3

Study Intersection  0.15 c/mve
Statewide Average*  0.43 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

INTERSECTION COLLISION RATE CALCULATIONS

January 1, 2006
December 31, 2008

City of

Intersection # 11: 2nd Street & Salem Street

NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

collision rate =  1,000,000
365

collision rate =  

2nd Street & Broadway

Collision Rate Fatality Rate Injury Rate
0.0% 0.0%

January 1, 2006
December 31, 2008

0.4% 43.9%

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

Intersection # 12: 

NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

collision rate =  1,000,000
365

collision rate =  

0.4% 43.9%

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

Collision Rate Fatality Rate Injury Rate
0.0% 33.3%

Whitlock & Weinberger Transportation, Inc.
4/2/2010
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CHI900-7 Intersection Collision Rates

Date of Count:  Wednesday, June 13, 2007

Number of Collisions:  3
Number of Injuries:  1

Number of Fatalities:  0
ADT:  22900

Start Date:  
End Date:  

Number of Years:  3

Intersection Type:  FOUR-LEGGED
Control Type:  SIGNALS

Area:  URBAN

3 x
22,900 x x 3

Study Intersection  0.12 c/mve
Statewide Average*  0.43 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

Date of Count:  Wednesday, June 13, 2007

Number of Collisions:  3
Number of Injuries:  3

Number of Fatalities:  0
ADT:  9600

Start Date:  
End Date:  

Number of Years:  3

Intersection Type:  FOUR-LEGGED
Control Type:  STOP & YIELD SIGNS 

Area:  URBAN

3 x
9,600 x x 3

Study Intersection  0.29 c/mve
Statewide Average*  0.22 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

INTERSECTION COLLISION RATE CALCULATIONS

January 1, 2006
December 31, 2008

City of

Intersection # 13: 2nd Street & Main Street

NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

collision rate =  1,000,000
365

collision rate =  

2nd Street & Wall Street

Collision Rate Fatality Rate Injury Rate
0.0% 33.3%

January 1, 2006
December 31, 2008

0.4% 43.9%

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

Intersection # 14: 

NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

collision rate =  1,000,000
365

collision rate =  

0.7% 42.2%

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

Collision Rate Fatality Rate Injury Rate
0.0% 100.0%

Whitlock & Weinberger Transportation, Inc.
4/2/2010
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CHI900-7 Intersection Collision Rates

Date of Count:  Wednesday, June 13, 2007

Number of Collisions:  1
Number of Injuries:  0

Number of Fatalities:  0
ADT:  11800

Start Date:  
End Date:  

Number of Years:  3

Intersection Type:  FOUR-LEGGED
Control Type:  STOP & YIELD SIGNS 

Area:  URBAN

1 x
11,800 x x 3

Study Intersection  0.08 c/mve
Statewide Average*  0.22 c/mve

c/mve = collisions per million vehicles entering intersection
*  2007 Collision Data on California State Highways, Caltrans

INTERSECTION COLLISION RATE CALCULATIONS

January 1, 2006
December 31, 2008

City of

Intersection # 15: 2nd Street & 1st Street

NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x NUMBER OF YEARS

collision rate =  1,000,000
365

collision rate =  

0.7% 42.2%

ADT = average daily total vehicles entering intersection (adjusted for seasonal & 
weekday changes)

Collision Rate Fatality Rate Injury Rate
0.0% 0.0%

Whitlock & Weinberger Transportation, Inc.
4/2/2010
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CHI900-7 Segment Collision Rates

Location:  

Date of Count:  Wednesday, June 13, 2007
ADT:  

Number of Collisions:  4
Number of Injuries:  1

Number of Fatalities:  0
Start Date:  
End Date:  

Number of Years:  3

Highway Type:  UNDIVIDED 4 LANES
Area:  

Design Speed:  >45

Segment Length:  0.3 miles
Direction:  

4 x
x 365 x 0.28 x 3

Study Segment  4.50 c/mvm
Statewide Average*  3.35 c/mvm

Location:  

Date of Count:  Wednesday, June 13, 2007
ADT:  

Number of Collisions:  
Number of Injuries:  2

Number of Fatalities:  0
Start Date:  
End Date:  

Number of Years:  3

Highway Type:  UNDIVIDED 4 LANES
Area:  

Design Speed:  >45

Segment Length:  0.5 miles
Direction:  

4 x
x 365 x 0.5 x 3

Study Segment  0.86 c/mvm
Statewide Average*  3.35 c/mvm

c/mvm = collisions per million vehicle miles
*  2007 Collision Data on California State Highways , Caltrans

ADT = average daily traffic volume (adjusted for seasonal & weekday changes)

ADT = average daily traffic volume (adjusted for seasonal & weekday changes)

42.5%0.6%

Collision Rate

Collision Rate

January 1, 2006

2nd Street from Orange Street to Broadway

c/mvm = collisions per million vehicle miles

SEGMENT COLLISION RATE CALCULATIONS

1st Street from Salem Street to 2nd Street

Fatality Rate

ADT x 365 DAYS PER YEAR x SEGMENT LENGTH x NUMBER OF YEARS

EAST/WEST

NUMBER OF COLLISIONS x 1 MILLION

2,900

December 31, 2008

Urban

January 1, 2006

1,000,000

8,500

4

0.6%

8,500

Injury Rate
0.0% 50.0%

Urban

2,900

Injury Rate
0.0%

1,000,000

NUMBER OF COLLISIONS x 1 MILLION

25.0%
42.5%

First-Second Street Couplet for City of Chico

Fatality Rate

EAST/WEST

ADT x 365 DAYS PER YEAR x SEGMENT LENGTH x NUMBER OF YEARS

December 31, 2008

*  2007 Collision Data on California State Highways , Caltrans

Whitlock & Weinberger Transportation, Inc.
4/2/2010
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CHI900-7 Segment Collision Rates

Location:  

Date of Count:  Wednesday, June 13, 2007
ADT:  

Number of Collisions:  9
Number of Injuries:  5

Number of Fatalities:  0
Start Date:  
End Date:  

Number of Years:  3

Highway Type:  UNDIVIDED 4 LANES
Area:  

Design Speed:  >45

Segment Length:  0.2 miles
Direction:  

9 x
x 365 x 0.2 x 3

Study Segment  4.57 c/mvm
Statewide Average*  3.35 c/mvm

c/mvm = collisions per million vehicle miles
*  2007 Collision Data on California State Highways , Caltrans

ADT = average daily traffic volume (adjusted for seasonal & weekday changes)

0.0% 55.6%
0.6% 42.5%

January 1, 2006

NUMBER OF COLLISIONS x 1 MILLION
ADT x 365 DAYS PER YEAR x SEGMENT LENGTH x NUMBER OF YEARS

1,000,000
9,000

Collision Rate Injury RateFatality Rate

First-Second Street Couplet for City of Chico

December 31, 2008

Urban

EAST/WEST

SEGMENT COLLISION RATE CALCULATIONS

2nd Street from Broadway to 1st Street

9,000

Whitlock & Weinberger Transportation, Inc.
4/2/2010

Page 2 of 2
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