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Intersections 
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Intersection level of service methodology is established in the Highway Capacity Manual (HCM), 2010, 

published by the Transportation Research Board (TRB). The methodology for signalized intersections 

determines the level of service by comparing the average control delay for the overall intersection to the 

delay thresholds in Table 1. The level of service at unsignalized (side-street stop controlled) intersections 

is determined by comparing the average control delay for the worst movement/approach to the delay 

thresholds in Table 1. 

Table 1: Level of Service Definition for Intersections 

A Free flow conditions. < 10 
B Stable conditions with some affect from other vehicles. 10 to 15 10 to 20 
C Stable conditions with significant affect from other vehicles. 15 to 25 20 to 35 
D High density traffic conditions still with stable flow. 25 to 35 35 to 55 
E At or near capacity flows. 35 to 50 55 to 80 
F Over capacity conditions. > so > 80 

Source: Highway Capacity Manual {2010), Chapters 18 & 19 

Level of service calculations were performed for the study intersections using the Synchro 9 software 

package with results reported in accordance with the current HCM 2010 methodology. 

level of Service Policy 

City of Chico 

The City of Chico 2030 General Plan Circulation Element includes the following level of service policy: 

Policy CIRC-1.4 (Level of Service Standards) - Maintain LOS Dor better for roadways and intersections 

at the peak PM period, except as specified below: 

• LOS Eis acceptable for City streets and intersections under the following circumstances: 

o Downtown streets within the boundaries identified in Figure DT-1 of the Downtown 

Element. 

o Arterials served by scheduled transit. 

o Arterials not served by scheduled transit, if bicycle and pedestrian facilities are provided 

within or adjacent to the roadway. 

o Utilize Ca/trans LOS standards for Ca/trans' facilities. 

o There are no LOS standards for private roads. 
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Segment 16 {of SR 99] is a 4-lane freeway beginning south of Chico, running from Southgate Avenue 

to north of Eaton Road. 

The segment currently operates at LOS F, with AADT at 73,000. By the year 2035, peak hour operation 

is expected to remain at LOS F, with AADT increasing to 111,370. 

Ca/trans will collaborate and coordinate with BCAG and City of Chico on future projects and studies 

that will improve mobility along the SR 99 corridor. 

Level of Service Threshold Summary 

LOS E was used as the threshold (i.e. the minimum acceptable LOS) for this project consistent with the 

City of Chico and Caltrans policies outlined above. 

Where intersections are already experiencing level of service beyond the thresholds, conditions should 

not be exacerbated. In practice, this has often been interpreted as not increasing average delay per vehicle 

by more than 5 seconds at signalized intersections. 

EXISTING TRANSPORTATION FACILITIES 

Roadway Facilities 

A brief description of the key roadways in the study area is provided below. 

State Route (SR) 99 is a north-south highway that intersects Interstate 5 (1-5) near Redding, CA at its north 

end and 1-5 south of Bakersfield, CA at its south end. Within the analysis area, SR 99 is a divided freeway 

with two through lanes in each direction. 

W. East Avenue is an Arterial roadway in the City of Chico running in a northeast-southwest direction west 

of SR 99. East of SR 99, the roadway is called East Avenue. Within the project area, East Avenue is a four

lane roadway (two lanes in each direction) with left-turn pockets or a two-way left-turn lane for the entire 

length. Some intersections on East Avenue also have right-turn pockets. The posted speed limit on East 

Avenue varies from 25 mph near SR 99 to 45 mph at Cussick Avenue and Holly Avenue. 

Esplanade is an Arterial roadway that generally parallels SR 99 west of the highway. In the project area, 

Esplanade is a four-lane roadway (two lanes in each direction) with a two-way left-turn lane. The posted 

speed limit on Esplanade near East Avenue is 35 mph. 

Cussick Avenue/Holly Avenue is a two-lane Collector roadway. North of East Avenue the roadway is 

Cussick Avenue and south of East Avenue the roadway is called Holly Avenue. Cussick Avenue and Holly 

Avenue primarily serve residential uses. The posted speed limit on Cussick Avenue north of East Avenue 

is 25 mph. The posted speed limit on Holly Avenue south of East Avenue is 35 mph. 
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Source: blinetransit.com, April 2018 

EXISTING CONDITIONS 

Traffic Volumes 

B-Line Transit Stops & Routes - Chico Area 
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Existing AM (7:00 AM to 9:00 AM} and PM (4:00 PM to 6:00 PM} peak hour intersection turning movement 

volumes were collected at the study intersections on a mid-week day in April 2018 when schools were in 

regular session. Figure 4 shows the existing intersection turning movement volumes. 
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PROJECT CONDITIONS 

Project Description 

5-Vear Collision History 
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.. 

The proposed project consists of a 120,292 square foot medical office building that would likely include 

approximately 90,000 square feet (75 percent) of medical/dental office and 30,000 square feet {25 

percent) of clinical space. The project site is located on the north side of East Avenue on the vacant parcel 

between Enloe Rehabilitation Center and the Save Mart anchored shopping center. 

Project Access 

As shown on the project site plan {Figure 2), the proposed project includes two access driveways, one 

connecting west to the existing East Avenue / Harvest Park Court/ Enloe Rehab Hospital signalized 

intersection and a new driveway on East Avenue east of Harvest Park Court. The new driveway would 

include right-in/right-out/left-in access only. Left-out access would be prohibited for safety and traffic 

operations reasons. Emergency access will be adequately provided with the multiple points of ingress 

and egress to the site. 
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Table 4: Project Trip Generation 

Clinic {630) 30.05 ksf 1,147 111 87 

Total 4,287 362 283 

Notes: 1. ksf = 1,000 square feet 
2. Based on the following ITE trip rates: 

79 
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29 

411 116 295 

Medical Dental Office: Daily - 34.8 trips per ksf; AM - 2.78 trips per ksf (78% in/ 22% out); PM - 3.46 trips per ksf 
(28% in / 72% out) 
Clinic: 38.16 trips per ksf; AM - 3.69 trips per ksf (78% in/ 22% out); PM - 3.28 trips per ksf (29% in/ 71% out) 

Source: Traffic Works, 2018 

Trip Distribution and Assignment 

Project generated traffic was distributed to the surrounding roadway network based on existing traffic 

volumes and traffic patterns in the area and the locations of complimentary land uses. The following trip 

distribution percentages were used: 

• 15 % to/from west on East Avenue 

o 5 % to/from west on East Avenue 

o 5 % to/from north on Cussick Avenue 

o 5 % to/from south on Holly Avenue 

• 85 % to/from east on East Avenue 

o 2 % to/from the Save Mart Driveway 

o 3 % to/from the Raley's Driveway 

o 10 % to/from north on Esplanade 

o 25 % to/from south on Esplanade 

o 10 % to/from north on SR 99 

o 25 % to/from south on SR 99 

o 10 % to/from east on East Avenue 

The project trip distribution and assignment is shown on Figure 5. 

Vehicle Miles Travelled {VMT} Estimation 

With adoption of and implementation of California Senate Bill 743, Vehicle Miles Travelled (VMT) is an 

important consideration and a key metric of vehicular travel contributions to Green House Gas (GHG) 

emissions and energy consumption. VMT is typically expressed in miles per day and can simplistically be 

calculated by multiplying the number of daily project generated trips by the anticipated trip length(s). 

The average trip length and percentage of each type of commercial based trip in Butte County was 

obtained from the California Emissions Estimator Model (CalEEMod). The CalEEMod trip length output 
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Table 6: Existing Plus Project Conditions Intersection Level of Service 

Ave 

East Ave/Harvest Park Ct2 Signal 

East Ave/Project Driveway Side 
Southbound Right Street 

Eastbound Left STOP 

East Ave/Raley's Dwy/Save 
Signal 

Mart Dwy 

East Ave/Esplanade Signal 

East Ave/SR 99 SB Ramps Signal 

East Ave/SR 99 NB Ramps Signal 

Notes: 1. Delay is reported in seconds per vehicle for the overall intersection for signalized intersections. 
2. Delay and LOS reported based on HCM 2000 methodology because HCM 2010 cannot analyze U-turn movements. 

Source: Traffic Works, 2018 

As shown in the table, all the study intersections are expected to operate at acceptable levels of service 

during the AM and PM peak hours under Existing Plus Project conditions. 

CUMULATIVE CONDITIONS 

Traffic Volume Forecasts 

Future year (2040) traffic volume forecasts were developed using outputs from the Butte County 

Association of Governments (BCAG) regional travel demand forecasting model. The BCAG model provides 

traffic volumes forecasts for the years 2014 and 2040 which were used to develop annual average growth 

rates for major roadways in the project area. Based on the BCAG model forecasts, the following growth 

rates were applied to the existing traffic volumes to develop future year {2040) traffic volume forecasts: 

• 1.2 percent per year growth on East Avenue, Cussick Avenue/Holly Avenue, and Esplanade 

• 2.0 percent per year growth on the SR 99 Ramps 

• Zero percent growth was assumed at Harvest Park Court and Save Mart and Raley's Driveways, as 

the areas these roadways serve are already built-out 

The final 2040 turning movement volumes were rounded to the nearest 5 (if the volume was less than or 

equal to 5) or 10 (if the volume was greater than 5) vehicles. Volumes were also adjusted to be balanced 

between intersections based on existing traffic volumes. The future year (2040) traffic volumes at the 

study intersections are shown on Figure 7. 
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CUMULATIVE PLUS PROJECT CONDITIONS 

Traffic Volumes 
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Cumulative Plus Project traffic volumes were developed by adding the project generated trips (Figure 5) 

to the Cumulative No Project traffic volumes (Figure 7) and are shown on Figure 8, attached. 

Intersection Level of Service Analysis 

Table 8 presents the level of service analysis summary for the Cumulative Plus Project scenario assuming 

the Cumulative No Project intersection configurations and traffic controls (same as Existing Conditions). 

Detailed calculation sheets are provided in Appendix D, attached. 

Table 8: Cumulative Plus Project Conditions Intersection level of Service 

Ave 

East Ave/Harvest Park Ct2 Signal 

East Ave/Project Driveway Side 
Southbound Right Street 

Eastbound Left STOP 

East Ave/Raley's Dwy/Save 
Signal 

MartDwy 

East Ave/Esplanade Signal 

East Ave/SR 99 SB Ramps Signal 

East Ave/SR 99 NB Ramps Signal 

Notes: 1. Delay is reported in seconds per vehicle for the overall intersection for signalized intersections. 
2. Delay and LOS reported based on HCM 2000 methodology because HCM 2010 cannot analyze U-turn movements. 

Source: Traffic Works, 2018 

As shown in the table, all the study intersections are expected to operate at acceptable levels of service 

during the AM and PM peak hours under Cumulative Plus Project conditions. 
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