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Introduction & Background 
This study addresses traffic operations associated with the Barber Yard Specific Plan (BYSP) project 
(proposed project) located in the City of Chico. Intersection operations under four scenarios are analyzed 
to determine compliance with the entitlement review requirements of the City. This technical 
memorandum documents the methodologies, inputs, and results of the analysis.  

Project Description 

The BYSP Area is approximately 133 acres, located in the Barber Neighborhood within incorporated city 
limits at the southwestern-most side of Chico. The large BYSP Area is bounded by the Union Pacific 
Railroad (UPRR) mainline, Estes Road, Normal Avenue, and various individual city properties. Figure 1 
shows the location of the BYSP Area. 1 

The proposed project consists of the full buildout of the BYSP, including off-site improvements, resulting 
in a mixed-use community accommodating a diverse range of housing opportunities with a mix of 
commercial, and recreational/open space uses located throughout.  For purposes of this analysis, the 
following proposed land uses have been assumed to ensure a conservative analysis: 

• 530 detached single-family houses 
• 107 attached single-family houses 
• 613 multi-family apartment units 
• A 130,000 square foot health/fitness club (i.e., indoor/outdoor athletic facility) 
• 40,000 square feet of retail space 

 
1 The project site consists, collectively, of the approximately 133-acre BYSP Area as well as the following 
approximately 16-acre offsite improvement area located adjacent to the BYSP Area. These off-site improvements 
would consist of a stormwater detention basin; various public utility connections, including, among others, an 
associated storm drain alignment and outfall at Comanche Creek in unincorporated Butte County; and various 
public roadway/bike path connections.   



Chico Barber Yard Specific Plan – Intersection Operations Analysis 
Page 2 of 17  

• 22,800 square feet of restaurant space 
• A 17,200 square foot event center 

Residential parking would be provided along all newly built local streets. The retail, food, and event center 
would be located near the center of the BYSP Area. 

Figure 2a displays the proposed zoning of the BYSP Area. Figure 2b displays the access points to the 
proposed project. Primary access to the BYSP Area would be provided via extensions of the even-
numbered streets between 14th Street and 20th Street, as well as Ivy Street. 

Study Area 

The study area was selected based on the access to the BYSP Area and expected trip distribution 
throughout south Chico. The analysis considers traffic operations at the following intersections, which are 
displayed in Figure 1.  

Study Intersections 

1. W. 11th Street & Park Avenue 
2. Ivy Street & W. 8th Street 
3. Ivy Street & W. 9th Street 
4. Ivy Street & W. 12th Street 
5. W. 14th Street & Park Avenue 
6. W. 14th Street & Broadway 
7. W. 14th Street & Chestnut Street 
8. W. 16th Street & Park Avenue 
9. W. 16th Street & Broadway 
10. W. 16th Street & Chestnut Street 

11. W. 18th Street & Park Avenue 
12. W. 18th Street & Broadway 
13. W. 18th Street & Normal Avenue 
14. E. 20th Street - W. 20th Street & Park Avenue 
15. W. 20th Street & Normal Avenue 
16. W. 22nd Street & Park Avenue 
17. 22nd Street & Normal Avenue/Estes Road 
18. Park Avenue-Midway & E. Park Avenue 
19. E. 20th Street & SR 99 SB Ramps 
20. E. 20th Street & SR 99 NB Ramps 

Study Scenarios 

The study intersections were evaluated for the following four scenarios:  

• Existing Conditions – Analyzes operations as they exist in 2022, when the environmental analysis 
for the proposed project commenced.  

• Existing Plus Project Conditions – Analyzes existing operations with the addition of trips 
generated by the proposed project. Version 1.2 of the BCAG RTP/SCS travel demand model was 
used to develop project trip distribution during the AM peak hour and PM peak hour.  

• Cumulative No Project Conditions - Analyzes cumulative (2045) volumes based on Version 1.2 
of the BCAG RTP/SCS travel demand model, assuming the BYSP Area remains in its current 
undeveloped state.  

• Cumulative Plus Project Conditions – Analyzes cumulative year (2045) volumes with the 
addition of trips generated by the proposed project. 
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Data Collection 

Traffic Counts  

At the commencement of environmental analysis for the proposed project, traffic count data at all study 
intersections besides intersections #1 and #18 were ordered by the City of Chico and collected in May 
2022 by Idax. Traffic count data for intersections #1 and #18 was ordered by Fehr & Peers and collected 
by NDS in September 2022. Intersection turning movement counts for both time periods were conducted 
during the AM (7:00 to 9:00) and PM (4:00 to 6:00) peak periods. Traffic counts at 11th Street / Park 
Avenue and Park Avenue-Midway/E. Park Avenue were reviewed for consistency and adjusted to ensure 
traffic flow conservation. Appendix A displays the existing intersection turning movement counts at the 
study intersections.  

Roadway Pavement Condition 

Physical roadway conditions have the potential to influence safety, comfort, and aesthetic appeal. The 
following observations about existing physical roadway conditions were made during field visits in 
Summer 2022 and Fall 2023. 

• Areas of decayed pavement (edges deteriorating into gravel shoulders) on local streets in the 
proposed project vicinity: W. 18th Street and W. 20th Street. 

• Pavement in poor condition (e.g., alligator cracks) on local streets in the project vicinity: W. 16th 
Street, W. 18th Street, W. 20th Street from Park Avenue to the Barber Yard Plan Area and Broadway 
from 12th Street and 20th Street. 

• Pavement in good condition along W. 22nd Street and Park Avenue (recently paved). 

 

Intersection Operations Analysis 
This chapter describes the methodology and operational thresholds used to analyze the study 
intersections identified below, as well as methodology used to develop traffic forecasts. 

Level of Service Methodology 

Study intersections were analyzed using procedures contained in the Highway Capacity Manual (HCM) 7th 
Edition (Transportation Research Board, 2022). These methodologies were applied using Synchro 11 
software which considers traffic volumes, lane configurations, signal timings, signal coordination, and 
other pertinent parameters of intersection operations.  

Level of Service (LOS) is a qualitative measure of traffic operating conditions whereby a letter grade, from 
A (the best) to F (the worst), is assigned. These grades represent the perspective of drivers and are an 
indication of the comfort and convenience associated with driving. In general, LOS A represents free-flow 
conditions with little to no congestion, and LOS F represents severe congestion with oversaturated 
conditions where traffic demand exceeds capacity resulting in long queues and delays. Typical factors that 
affect motorized vehicle LOS include speed, travel time, traffic interruptions, and freedom to maneuver. 
Empirical LOS criteria and methods of calculation have been documented in the HCM (Transportation 
Research Board, 2022). 
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• Utilize Caltrans LOS standards for Caltrans’ facilities. 
• There are no LOS standards for private roads. 

LOS E would be acceptable on W. 8th Street, W. 9th Street, Park Avenue, and E. 20th Street in the study 
area because they are served by scheduled transit.  

Synchro Limitations 

The Synchro program only analyzes vehicle intersection capacity and signal optimization at a macroscopic 
static level. Synchro typically inaccurately analyzes closely spaced intersections by inappropriately 
applying delays and queues to intersections most impacted rather than attributing to intersections 
causing the operational issues.  

Synchro Bicycle & Pedestrian Considerations  

Current travel behavior in the existing residential neighborhood adjacent to the BYSP Area shows higher 
than California’s average bicycle and walking commute trips (American Community Survey, U.S. Census 
Bureau, 2022). Consistent with HCM methodology, Synchro accounts for a variety of operational factors 
including bicycle and pedestrian crossing activity that compete for signalized intersection green time. 
Bicycles and pedestrians that conflict with permitted left or right turn vehicle movements are accounted 
for in intersection delay and LOS calculations. 

Traffic Volume Forecasting 

Traffic volume forecasts for the Existing Plus Project and Cumulative (with and without Project) scenarios 
were developed using Version 1.2 of the BCAG RTP/SCS travel demand model. This version of the model 
is based on post-Camp Fire conditions and reflects updated population and employment growth forecasts 
for the BCAG region based on the redistribution effects of the fire. Several network changes were made to 
the existing “off-the-shelf” model in order to calibrate the model to current conditions, including lane and 
speed changes in the project vicinity. 

The traffic forecasting adjustment procedure known as the difference method was used to develop 
Existing Plus Project and Cumulative (with and without Project) year traffic forecasts. For a given 
intersection, this forecasting procedure is calculated as follows for every movement:  

Existing Plus Project Forecast =  
Existing Volume + (Base Year Plus Project Model Volume – Base Year Model Volume) 

Cumulative No Project Forecast =  
Existing Volume + (Cumulative Year Model Volume – Base Year Model Volume) 

Cumulative Plus Project Forecast =  
Existing Volume + (Cumulative Year Plus Project Model Volume – Base Year Model Volume) 
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Existing Conditions 
This chapter presents the results of intersection operations analysis under Existing and Existing Plus 
Project conditions.  

Existing Intersection Operations 

Table 2 displays the existing AM and PM peak hour operations at the study intersections. AM and PM 
peak hour turning movements, lane configurations, and technical calculations at the study intersections 
under Existing conditions are displayed in Appendix A.  

Based on Synchro analysis, all intersections currently operate at an acceptable LOS according to City 
standards. However, field observations conducted during the AM and PM peak hours along E. 20th Street 
near State Route (SR) 99 suggested delays far exceeded those estimated by Synchro. Queuing was 
observed to extend from the E. 20th Street eastbound approach at the southbound SR 99 ramp 
intersection through the adjacent intersection of Dr. Martin Luther King Jr. Parkway. Synchro 
inappropriately assigns queue delay to the intersection most impacted by the queue, rather than the 
source of the queuing. These observations indicate that the LOS at both E. 20th Street & SR 99 ramp 
intersections likely exceed Synchro estimates. Nevertheless, to the extent this is the case, given the 
presence of transit service and bicycle facilities in the vicinity, coupled with the fact that Caltrans no longer 
applies a Level of Service policy, operations along E. 20th Street near SR 99 would have an LOS 
performance expectation of LOS E (See Chico 2030 General Plan, Policy CIRC-1.4).     

Table 2: Intersection Operations – Existing Conditions 

Intersection Control 
Type 

AM Peak Hour PM Peak Hour 

Delay1 LOS Delay1 LOS 

1a. W. 11th Street & Park Avenue SSSC 1 (25) A (C) 1 (16) A (C) 

1b. E. 11th Street & Park Avenue SSSC 1 (12)  A (B) 1 (12) A (B) 

2. Ivy Street & W. 8th Street Signal 6 A 7 A 

3. Ivy Street & W. 9th Street Signal 6 A 8 A 

4. Ivy Street & W. 12th Street SSSC 3 (10) A (A) 2 (11) A (B) 

5. W. 14th Street & Park Avenue Signal 4 A 4 A 

6a. W. 14th Street & Broadway SSSC 3 (9) A (A) 3 (9) A (A) 

6b. W. 14th Street & Broadway SSSC 3 (9) A (A) 3 (9) A (A) 

7. W. 14th Street & Chestnut Street SSSC 8 (9) A (A) 2 (9) A (A) 

8. W. 16th Street & Park Avenue Signal 4 A 5 A 

9. W. 16th Street & Broadway AWSC 7 (7) A (A) 7 (7) A (A) 

10. W. 16th Street & Chestnut Street SSSC 4 (9) A (A) 3 (9) A (A) 

11. W. 18th Street & Park Avenue SSSC 1 (16) A (C) 1 (19) A (C) 
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Intersection Control 
Type 

AM Peak Hour PM Peak Hour 

Delay1 LOS Delay1 LOS 

12. W. 18th Street & Broadway SSSC 5 (9) A (A) 4 (9) A (A) 

13. W. 18th Street & Normal Avenue SSSC 8 (9) A (A) 8 (9) A (A) 

14a. E. 20th Street & Park Avenue Signal 10 B 13 B 

14b. W. 20th Street & Park Avenue SSSC 1 (10) A (B) 1 (11) A (B) 

15. W. 20th Street & Normal Avenue SSSC 2 (9) A (A) 1 (9) A (A) 

16. W. 22nd Street & Park Avenue Signal 2 A 2 A 

17. 22nd Street & Normal Avenue/Estes Road SSSC 3 (5) A (A) 2 (4) A (A) 

18. Park Avenue-Midway & E. Park Avenue Signal 15 B 16 B 

19. E. 20th Street & SR 99 SB Ramps 2 Signal 12 B 20 B 

20. E. 20th Street & SR 99 NB Ramps 2 Signal 8 A 12 B 

Notes:  
SSSC = Side-Street Stop Control; AWSC = All-Way Stop Control; LOS = Level of Service. 
“a” or “b” indicate a pair of T-legged intersections 
Bold indicates deficient operations based on Chico 2030 General Plan LOS performance expectations. 
1.. For signalized intersections, average intersection delay is reported in seconds per vehicle for all approaches. For 
side street stop-controlled intersections, intersection delay is reported in seconds per vehicle for the overall 
intersection and worst-case movement/approach. Intersection delay is calculated based on the procedures and 
methodology contained in the Highway Capacity Manual 7th Edition (Transportation Research Board, 2022). 
2. Synchro analysis results at the SR 99 ramp intersections conflict with field observations of this area. See 
discussion above. 
Source: Fehr & Peers, 2024. 

 

Project Trip Generation 

Project trip generation estimates were prepared using a combination of the Trip Generation Manual, 11th 
Edition (Institute of Transportation Engineers, 2021) and the Mixed-Use Trip Generation Model (MXD+), 
which was originally developed for the US Environmental Protection Agency (EPA) to estimate internal 
trip-making and external trips made by non-auto travel modes for mixed-use land development projects. 
The model was developed based on empirical evidence at 240 mixed-use projects located across the U.S. 
and considers various built environment variables such as land use density, regional location, proximity to 
transit, and various design variables when calculating the project’s internal trips and external trips made 
by auto, transit, and non-motorized modes. Estimated internal trips between on-site land uses and other 
trip reductions due to mode shift from vehicle to walk, bike, or transit trips are subtracted from the gross 
trip generation. 

Because land uses such as retail and restaurants attract pass-by trips, they are also considered in project 
trip generation. Pass-by trips represent drivers already travelling adjacent to the project that decide to 
patronize the project site. Therefore, pass-by trips are not generated by the project but are existing 
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Existing Plus Project Intersection Operations 

Existing Plus Project conditions reflect the addition of project trips to the existing intersection traffic 
volumes.  

Table 4 displays the resulting AM and PM peak hour intersection operations. As shown in Table 4, all 
intersections would operate acceptably based on City standards in the AM and PM peak hours under 
Existing Plus Project conditions. Peak hour turning movements, lane configurations, and technical 
calculations at the study intersections under Existing Plus Project conditions are displayed in Appendix B.  

Table 4: Intersection Operations – Existing vs. Existing Plus Project Conditions 

Intersection Control 
Type 

Existing Conditions Existing Plus Project Conditions 

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour 

Delay1 LOS Delay1 LOS Delay1 LOS Delay1 LOS 

1a. W. 11th Street & 
Park Avenue SSSC 2 (25) A (C) 1 (16) A (C) 1 (27) A (D) 1 (18) A (C) 

1b. E. 11th Street & 
Park Avenue SSSC 1 (12)  A (B) 1 (12) A (B) 1 (14) A (B) 1 (15) A (B) 

2. Ivy Street & W. 8th 
Street Signal 6 A 7 A 8 A 13 B 

3. Ivy Street & W. 9th 
Street Signal 6 A 8 A 9 A 36 D 

4. Ivy Street & W. 12th 
Street SSSC 3 (10) A (A) 2 (11) A (B) 2 (18) A (C) 2 (28) A (D) 

5. W. 14th Street & 
Park Avenue Signal 4 A 4 A 5 A 8 A 

6a. W. 14th Street & 
Broadway SSSC 3 (9) A (A) 3 (9) A (A) 7 (9) A (A) 9 (11) A (B) 

6b. W. 14th Street & 
Broadway SSSC 3 (9) A (A) 3 (9) A (A) 7 (10) A (A) 10 (16) B (C) 

7. W. 14th Street & 
Chestnut Street SSSC 8 (9) A (A) 2 (9) A (A) 3 (11) A (B) 11 (15) B (B) 

8. W. 16th Street & 
Park Avenue Signal 4 A 5 A 10 A 31 C 

9. W. 16th Street & 
Broadway AWSC 7 (7) A (A) 7 (7) A (A) 12 (13) B (B) 21 (26) C (D) 

10. W. 16th Street & 
Chestnut Street SSSC 4 (9) A (A) 3 (9) A (A) 1 (13) A (B) 1 (20) A (C) 

11. W. 18th Street & 
Park Avenue SSSC 1 (16) A (C) 1 (19) A (C) 3 (34) A (D) 10 

(182) A (F) 

12. W. 18th Street & 
Broadway SSSC 5 (9) A (A) 4 (9) A (A) 10 (11) B (B) 9 (11) A (B) 
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Intersection Control 
Type 

Existing Conditions Existing Plus Project Conditions 

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour 

Delay1 LOS Delay1 LOS Delay1 LOS Delay1 LOS 

13. W. 18th Street & 
Normal Avenue SSSC 8 (9) A (A) 8 (9) A (A) 2 (12) A (B) 3 (12) A (B) 

14a. E. 20th Street & 
Park Avenue Signal 10 B 13 B 11 B 23 C 

14b. W. 20th Street & 
Park Avenue SSSC 1 (10) A (B) 1 (11) A (B) 2 (15) A (B) 1 (13) A (B) 

15. W. 20th Street & 
Normal Avenue SSSC 2 (9) A (A) 1 (9) A (A) 10 (11) B (B) 9 (10) A (B) 

16. W. 22nd Street & 
Park Avenue Signal 2 A 2 A 4 A 5 A 

17. 22nd Street & 
Normal Avenue/Estes 
Road 

SSSC 3 (5) A (A) 2 (4) A (A) 4 (10) A (B) 8 (11) A (B) 

18. Park Avenue-
Midway & E. Park 
Avenue 

Signal 15 B 16 B 22 C 23 C 

19. E. 20th Street & SR 
99 SB Ramps 2 Signal 12 B 20 B 12 B 22 C 

20. E. 20th Street & SR 
99 NB Ramps 2 Signal 8 A 12 B 8 A 12 B 

Notes: SSSC = Side-Street Stop Control; AWSC = All-Way Stop Control; LOS = Level of Service.  
“a” or “b” indicate a pair of T-legged intersections. 
Bold indicates deficient operations based on Chico 2030 General Plan LOS performance expectations. 
1. For signalized intersections, average intersection delay is reported in seconds per vehicle for all approaches. For side 
street stop-controlled intersections, intersection delay is reported in seconds per vehicle for the overall intersection 
and worst-case movement/approach. Intersection delay is calculated based on the procedures and methodology 
contained in the Highway Capacity Manual, 7th Edition (Transportation Research Board, 2022). 
2. Synchro analysis results at the SR 99 ramp intersections, which show 95th percentile queues of roughly two to four 
vehicles on major approaches, conflict with field observations of this area. See discussion in Existing Intersection 
Operations.  
Source: Fehr & Peers, 2024. 

As displayed in Table 4, with the addition of project trips, the side-street movements of the W. 18th Street 
& Park Avenue intersection would operate deficiently in the PM peak hour with LOS of F, though the 
average delay across all movements would be acceptable at an LOS of A. Potential intersection control 
modifications to the intersection include all-way stop control and signalization. Given the imbalanced 
approach volumes, higher volume of existing traffic on Park Avenue, and the surrounding intersection 
control (including signals at 16th Street and 20th Street along Park Avenue), a signal is recommended. The 
intersection passes California Manual of Uniform Traffic Control Devices (MUTCD) (Caltrans, 2014) Peak 
Hour Signal Warrants 3A and 3B, as shown in Appendix C. This condition may also warrant a signal based 
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on Warrant 8, which considers the concentration and organization of traffic flow on a roadway network, as 
copied in Appendix C. 

Table 5 displays the intersection AM and PM peak hour intersection operations with recommended 
intersection improvements. Under Existing Plus Project conditions, the installation of a signal at the 18th 
Street and Park Avenue intersection would improve operations to LOS A during both peak hours. Signal 
timing modification to coordinate with the signals at intersections 14th Street & Park Ave and 16th & Park 
Ave were made so all study intersections would operate acceptably. The installation of a traffic signal at 
18th Street & Park Avenue would likely also improve operations at the adjacent intersections of 16th 
Street & Park Avenue and 20th Street & Park Avenue. 

Table 5: Intersection Operations – Existing Plus Project Conditions with Improvements 

Intersection Updated 
Control Type 

AM Peak Hour PM Peak Hour 

Delay1 LOS Delay1 LOS 

11. W. 18th Street & Park Avenue Signal 7 A 6 A 

Notes:  LOS = Level of Service. 
1 For signalized intersections, average intersection delay is reported in seconds per vehicle for all approaches. 
Intersection delay is calculated based on the procedures and methodology contained in the Highway Capacity 
Manual 7th Edition (Transportation Research Board, 2022). 
Source: Fehr & Peers, 2024. 

To estimate the traffic impacts of the proposed project on nearby arterials, Table 6 shows the traffic 
volume changes between Existing and Existing Plus Project. 

Table 6: Traffic Volume Changes – Existing Plus Project Conditions  

Location Scenario 
AM Peak Hour PM Peak Hour 

Bidirectional 
Volume 

Percent 
Change 

Bidirectional 
Volume 

Percent 
Change 

Ivy Street between 9th 
Street and 12th Street 

Existing 169 
+291% 

353 
+182% 

Existing Plus Project 660 995 

Park Avenue between  
W. 9th Street and 11th 
Street 

Existing 1,407 
+7% 

1,522 
+8% 

Existing Plus Project 1,495 1,645 

Park Avenue between  
18th Street and 20th Street 

Existing 994 
+57% 

1,575 
+53% 

Existing Plus Project 1,565 2,410 

Midway south of E. Park 
Avenue 

Existing 1,243 
+13% 

1,377 
+23% 

Existing Plus Project 1,405 1,700 

Source: Fehr & Peers, 2023 
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Existing Plus Project Roadway Condition 

While the proposed project would increase the volume of traffic on study area roadways, the mix and 
speed of traffic is expected to remain like existing conditions. However, an increase in volume could 
exacerbate physical deficiencies, such as poor pavement condition.  

Therefore, the applicant should work with the City to address already present deficiencies and restore 
physical roadway conditions to a state of good repair along several roadways in the BYSP Area through in 
lieu fees or a fair share agreement. 

Any phasing of these improvements should be coordinated between the project applicant, the city of 
Chico, and BCAG, especially for improvements that may be appropriate to include in the Regional 
Transportation Plan (RTP) for additional funding. One potential phased approach is introduced in Table 7 
below. 

Table 7: Phased Approach to Pavement Improvements 

Phase Streets to Improve 

Phase 1 

Ivy Street from within the Barber Yard Plan Area to 10th Avenue 
W 14th Street from within the Barber Yard Plan Area to Park Avenue 
Chestnut Street from W 9th Street to W 14th Street 
W 16th Street from within the Barber Yard Plan Area to Park Avenue 

Phase 2 

W 18th Street from within the Barber Yard Plan Area to Park Avenue 
Broadway from W 8th Street to W 20th Street 
Salem Street from W 9th Street to 11th Street and W 15th Street to W 20th Street 
Normal Avenue from W 12th Street to W 20th Street 

Phase 3 
W 20th Street from within the Barber Yard Plan Area to Park Avenue 
Estes Road from the southeast corner of the Barber Yard Plan Area to Normal Avenue 
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Intersection Control 
Type 

AM Peak Hour PM Peak Hour 

Delay1 LOS Delay1 LOS 

12. W. 18th Street & Broadway SSSC 6 (9) A (A) 6 (10) A (A) 

13. W. 18th Street & Normal Avenue SSSC 6 (9) A (A) 5 (10) A (A) 

14a. E. 20th Street & Park Avenue Signal 12 B 14 B 

14b. W. 20th Street & Park Avenue SSSC 1 (10) A (B) 1 (11) A (B) 

15. W. 20th Street & Normal Avenue SSSC 3 (9) A (A) 3 (9) A (A) 

16. W. 22nd Street & Park Avenue Signal 3 A 3 A 

17. 22nd Street & Normal Avenue/Estes Road SSSC 3 (5) A (A) 1 (4) A (A) 

18. Park Avenue-Midway & E. Park Avenue Signal 33 C 30 C 

19. E. 20th Street & SR 99 SB Ramps 2 Signal 13 B 29 C 

20. E. 20th Street & SR 99 NB Ramps 2 Signal 10 B 23 C 

Notes:  
SSSC = Side-Street Stop Control; AWSC = All-Way Stop Control; LOS = Level of Service. 
“a” or “b” indicate a pair of T-legged intersections 
Bold indicates deficient operations based on Chico 2030 General Plan LOS performance expectations. 
1. For signalized intersections, average intersection delay is reported in seconds per vehicle for all approaches. For 
side street stop-controlled intersections, intersection delay is reported in seconds per vehicle for the overall 
intersection and worst-case movement/approach. Intersection delay is calculated based on the procedures and 
methodology contained in the Highway Capacity Manual, 7th Edition (Transportation Research Board, 2022). 
2. Synchro analysis results at the SR 99 ramp intersections conflict with existing field observations of this area. 
Vehicular delay and LOS are expected to degrade with increases in traffic in the cumulative condition. The E. 20th 
Street & SR 99 ramp intersections will require further analysis by Caltrans. 
Source: Fehr & Peers, 2024. 
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Cumulative Plus Project Intersection Operations 

The Cumulative BCAG RTP/SCS Year 2045 Model was used to develop Cumulative Plus Project trip 
distribution and forecasts. Project access with the same permitted movements as under Existing Plus 
Project conditions are analyzed under the Cumulative Plus Project conditions.  

Table 8 presents displays the AM and PM peak hour intersection operations under Cumulative Plus 
Project conditions. As shown in Table 8, all intersections would operate acceptably based on City 
standards in the peak hours under Cumulative Plus Project conditions. AM and PM peak hour turning 
movements, lane configurations, and technical calculations at the study intersections under Cumulative 
Plus Project conditions are displayed in Appendix E.  

Table 8: Intersection Operations – Cumulative No Project vs. Cumulative Plus Project 
Conditions 

Intersection Control 
Type 

Cumulative No Project 
Conditions 

Cumulative Plus Project 
Conditions 

AM Peak 
Hour 

PM Peak 
Hour 

AM Peak 
Hour 

PM Peak 
Hour 

Delay1 LOS Delay1 LOS Delay1 LOS Delay1 LOS 

1a. W. 11th Street & Park 
Avenue SSSC 2 (41) A (E) 2 (22) A (C) 2 (49) A (E) 2 (22) A (C) 

1b. E. 11th Street & Park 
Avenue SSSC 1 (16) A (C) 1 (14) A (B) 1 (17) A (C) 1 (14) A (B) 

2. Ivy Street & W. 8th Street Signal 6 A 7 A 8 A 13 B 

3. Ivy Street & W. 9th Street Signal 6 A 10 A 9 A 61 E 

4. Ivy Street & W. 12th Street SSSC 4 (10) A (A) 3 (11) A (B) 2 (18) A (C) 2 (26) A (D) 

5. W. 14th Street & Park 
Avenue Signal 4 A 5 A 5 A 9 A 

6a. W. 14th Street & 
Broadway SSSC 4 (9) A (A) 3 (9) A (A) 7 (9) A (A) 9 (12) A (B) 

6b. W. 14th Street & 
Broadway SSSC 4 (9) A (A) 3 (9) A (A) 7 (10) A (B) 11 (17) B (C) 

7. W. 14th Street & Chestnut 
Street SSSC 8 (9) A (A) 2 (9) A (A) 4 (11) A (B) 12 (15) B (C) 

8. W. 16th Street & Park 
Avenue Signal 5 A 5 A 10 A 31 C 

9. W. 16th Street & Broadway AWSC 7 (7) A (A) 7 (7) A (A) 12 (13) B (B) 23 (29) C (D) 

10. W. 16th Street & 
Chestnut Street SSSC 3 (9) A (A) 3 (9) A (A) 1 (13) A (B) 1 (19) A (C) 

11. W. 18th Street & Park 
Avenue SSSC 1 (34) A (D) 2 (39) A (E) 4 (66) A (F) 15 

(237) B (F) 

12. W. 18th Street & 
Broadway SSSC 6 (9) A (A) 6 (10) A (A) 10 (11) B (B) 9 (11) A (B) 
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Intersection Control 
Type 

Cumulative No Project 
Conditions 

Cumulative Plus Project 
Conditions 

AM Peak 
Hour 

PM Peak 
Hour 

AM Peak 
Hour 

PM Peak 
Hour 

Delay1 LOS Delay1 LOS Delay1 LOS Delay1 LOS 

13. W. 18th Street & Normal 
Avenue SSSC 6 (9) A (A) 5 (10) A (A) 3 (12) A (B) 3 (12) A (B) 

14a. E. 20th Street & Park 
Avenue Signal 12 B 14 B 13 B 21 C 

14b. W. 20th Street & Park 
Avenue SSSC 1 (10) A (B) 1 (11) A (B) 2 (14) A (B) 1 (14) A (B) 

15. W. 20th Street & Normal 
Avenue SSSC 3 (9) A (A) 3 (9) A (A) 10 (12) A (B) 9 (11) A (B) 

16. W. 22nd Street & Park 
Avenue Signal 3 A 3 A 6 A 8 A 

17. 22nd Street & Normal 
Avenue/Estes Road SSSC 3 (7) A (A) 1 (7) A (A) 4 (10) A (A) 9 (12) A (B) 

18. Park Avenue-Midway & E. 
Park Avenue Signal 30 C 30 C 58 E 76 E 

19. E. 20th Street & SR 99 SB 
Ramps 2 Signal 13 B 30 C 13 B 34 C 

20. E. 20th Street & SR 99 NB 
Ramps 2 Signal 10 B 23 C 11 B 24 C 

Notes: SSSC = Side-Street Stop Control; AWSC = All-Way Stop Control; LOS = Level of Service. 
“a” or “b” indicate a pair of T-legged intersections 
Bold indicates deficient operations based on Chico 2030 General Plan LOS performance expectations. 
1. Average signalized intersection delay is reported in seconds per vehicle for all approaches. Intersection delay is 
calculated based on the procedures and methodology contained in the Highway Capacity Manual, 7th Edition 
(Transportation Research Board, 2022). 
2. Synchro analysis results at the SR 99 ramp intersections conflict with existing field observations of this area, with 
delay expected to degrade with the increase in traffic in the future.  
Source: Fehr & Peers, 2024. 

As displayed in Table 8, with the addition of project trips, the side-street movements of the W. 18th Street 
& Park Avenue intersection would operate deficiently in the peak hours with LOS of F, though the average 
delay across all movements would be LOS of A or B. As discussed in the Existing Plus Project Intersection 
Operations section above, signalizing the 18th Street & Park Avenue intersection would bring the LOS on 
the side-street movements to an acceptable level in the peak hours in the Cumulative Plus Project 
condition, as shown in Table 9 below. 

Additionally, though the intersections of Ivy Street & 9th Street and E. Park Avenue & Midway would 
operate at an LOS of E, this LOS is acceptable according to Chico 2030 General Plan LOS performance 
expectations as 9th Street, Park Avenue, and E. Park Avenue are served by transit and include bicycle and 
pedestrian facilities. 
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Table 9: Intersection Operations – Cumulative Plus Project Conditions with 
Improvements 

Intersection Control 
Type 

AM Peak Hour PM Peak Hour 

Delay LOS Delay LOS 

11. W. 18th Street & Park Avenue Signal 6 A 6 A 

Note: Intersection delay is calculated based on the procedures and methodology contained in the Highway Capacity 
Manual 7th Edition (Transportation Research Board, 2022) in Synchro. 
Source: Fehr & Peers, 2024. 

Conclusion 
This chapter presents the conclusions of the entitlement review/intersection operations analysis for the 
proposed project (Barber Yard Specific Plan) located in the City of Chico.  

Intersection Operations Analysis 

Results of the intersection operations analysis indicate that overall, the current study area can generally 
absorb the additional transportation demand that would be caused by the development of the proposed 
project without significantly diminishing the level of service at study intersections. With the additional 
project traffic, none of the 20 study intersections analyzed would operate deficiently during the AM and 
PM peak hours, though field observations indicated that the E. 20th Street & SR 99 ramp intersections 
may currently operate deficiently. Additionally, under Existing Plus Project conditions, signalization of the 
W. 18th Street & Park Avenue intersection would decrease excessive delays on the side-street approaches 
during peak hours.  

Under Cumulative No Project and Cumulative Plus Project conditions, with improvements identified in the 
BCAG RTP/SCS, none of the 20 study intersections analyzed would operate deficiently during the AM and 
PM peak hours. However, under Cumulative Plus Project conditions, the side-street movements of the W. 
18th Street & Park Avenue intersection would continue to experience high delays in the peak hours 
without signalization.  

Recommended Intersection Improvements 

Due to the uncertainty of forecasting intersection-level volumes, the developer and City of Chico should 
coordinate to monitor traffic operations for the intersection listed below to determine when 
improvements are justified or warranted. The developer should perform an intersection traffic analysis 
prior to each phase of development, except for the first phase, to determine if the phase is likely to result 
in traffic signal warrants being met. Traffic signal warrant analysis shall be performed by a licensed traffic 
engineer and submitted to the City of Chico Public Works – Engineering Department for review and 
approval, as a condition of reviewing improvement plans for each project phase, except for the first phase 
provided that the first phase constitutes less than one-half of the overall project area.    

• Install a traffic signal at the intersection of 18th Street & Park Avenue when appropriate signal 
warrants are met and/or when triggered by an observed LOS deficiency. 
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Street Hierarchy
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Figure 5.12 Street hierarchy
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Appendix A –  
Existing Conditions
Peak Hour Traffic Volume 
Forecasts, Lane Configurations, 
and Technical Calculations



Chico Barber Yard SPHCM 6th TWSC
1a: Park Ave & W 11th St Existing Conditions - AM Peak Hour

Synchro 11 Report
Fehr & Peers

Intersection
Int Delay, s/veh 1.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 35 35 40 627 556 189
Future Vol, veh/h 35 35 40 627 556 189
Conflicting Peds, #/hr 0 0 7 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 3 3 3 3 3 3
Mvmt Flow 39 39 44 697 618 210

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1167 421 835 0 - 0
          Stage 1 730 - - - - -
          Stage 2 437 - - - - -
Critical Hdwy 6.86 6.96 4.16 - - -
Critical Hdwy Stg 1 5.86 - - - - -
Critical Hdwy Stg 2 5.86 - - - - -
Follow-up Hdwy 3.53 3.33 2.23 - - -
Pot Cap-1 Maneuver 185 578 788 - - -
          Stage 1 435 - - - - -
          Stage 2 616 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 166 574 783 - - -
Mov Cap-2 Maneuver 166 - - - - -
          Stage 1 392 - - - - -
          Stage 2 612 - - - - -

Approach EB NB SB
HCM Control Delay, s 24.9 0.6 0
HCM LOS C

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 783 - 258 - -
HCM Lane V/C Ratio 0.057 - 0.301 - -
HCM Control Delay (s) 9.9 - 24.9 - -
HCM Lane LOS A - C - -
HCM 95th %tile Q(veh) 0.2 - 1.2 - -


