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1. Introduction

1.1 BACKGROUND 

The City of Temecula, in cooperation with the California Department of Transportation (Caltrans), proposes 
improvements on a portion of Interstate 15 (I-15) between the existing Winchester Road (State Route 79, SR-
79)/I-15 Interchange and Murrieta Hot Springs Road in the vicinity of the I-15/Interstate 215 (I-215) junction 
(including related improvements to the related portion of I-215 from the I-15/I-215 juncture to just south of 
the Murrieta Hot Springs Road/I-215 Interchange), within the cities of Temecula and Murrieta in Riverside 
County, California. 

Caltrans is the Lead Agency for compliance with the California Environmental Quality Act (CEQA) and the 
National Environmental Policy Act (NEPA). The environmental review, consultation, and any other action 
required in accordance with applicable federal laws for this project has been or is being carried out by 
Caltrans under its assumption of responsibility pursuant to 23 United States Code (U.S.C.) 327. The City of 
Temecula is the project sponsor and the project is included in the Southern California Association of 
Governments (SCAG) 2016 Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS). 

The Project Approval/Environmental Document (PA/ED) for the Project was initially approved in 2010 but due 
to funding constraints the project was subsequently split into three phases to allow improvements to be 
implemented early, provide immediate congestion relief and to facilitate the implementation of the ultimate 
improvements. Phase I was completed in 2014. The purpose of this study is to support the Environmental Re-
evaluation for Phase II of the project. This report is a supplement of the 2008 Traffic Operations Analysis (TOA) 
Report. 

Although not a part of the updated Environmental Documentation, an analysis of the ultimate phase (Phase 
III) is also provided at the request of Caltrans to assess operating conditions under future Phase III conditions
to benefit decision-making.

The proposed project features construction of a new interchange, French Valley Parkway at I-15, between the 
existing Winchester Road (SR-79)/I-15 Interchange and the I-15/I-215 Junction, along with enhancements to 
facilitate improved operations on the existing mainline facility. French Valley Parkway would be constructed as 
a six-lane arterial highway from Jefferson Avenue to Ynez Road. Auxiliary lanes would be provided in both the 
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northbound and southbound directions and an up to three-lane collector distributor (C/D) system would be 
constructed parallel to I-15 between the I-15/I-215 confluence and Winchester Road in both the northbound 
and southbound directions. 

To ensure the project meets the Federal Highway Administration (FHWA) criteria for logical termini and 
independent utility, the effect of the project on adjacent interchanges and freeway-to-freeway junction was 
evaluated. The goal was to ensure that the project would not result in adverse operational effects on the 
mainline or ramps and that the improvements were sufficient to accommodate and safely integrate the traffic 
volumes being introduced to the mainline facility. 

1.2 PURPOSE AND NEED 

The purpose of the proposed project is to relieve traffic congestion and to improve safety and operational 
efficiency within the project limits. 

1.3 CONSTRUCTION PHASING 

Due to the size of the proposed project, implementation was initially split into two phases. This allowed 
improvements to be implemented early to provide immediate congestion relief and to facilitate the 
implementation of the ultimate improvements. Construction of Phase I was completed in 2014.  Since the 
completion of Phase I, Phase II has been sub-divided into two new phases based on available funding. Again, 
this would allow improvements to be implemented early to provide faster implementation of the ultimate 
project for congestion relief. 

Phase I 

The first phase of the proposed project is complete and entailed constructing two through lanes on French 
Valley Parkway westbound from I-15 to Jefferson Avenue; one lane of the southbound exit ramp; the 
southbound auxiliary lane from French Valley Parkway interchange to the Winchester Road interchange 
southbound exit ramp; and widening of the Winchester Road southbound exit ramp from one to three lanes.  
By providing the early implementation of the southbound off-ramp at French Valley Parkway and by providing 
improvements to the Winchester Road southbound off-ramp, traffic congestion both on the mainline and the 
off-ramp were alleviated.  

Phase II 

The second phase of the proposed project would construct a collector/distributor system with two 12-foot 
lanes along I-15 from the Winchester Road interchange northerly on-ramps to just north of the I-15/I-215 
junction with connectors to I-15 and I-215. 

Phase III 

The third phase of the proposed project would provide ultimate relief by constructing the remainder of the six-
lane overcrossing and interchange along French Valley Parkway from Jefferson Avenue to Ynez Road including 
on- and off-ramps; southbound auxiliary lanes; southbound collector/distributor lanes; and modifications to 
the Winchester Road interchange. 
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2. Project Description 
Phase II would construct a two 12- foot lane northbound collector/distributor system along I-15 from the 
Winchester Road interchange northerly on-ramps to just north of the I-15/I-215 junction providing connectors 
to I-15 and I-215 within the cities of Temecula and Murrieta in Riverside County, California. The proposed 
project limits along I-15 are from Post Mile (PM) 6.4 to PM 9.7 and along I-215 from R8.4 to R9.3– generally 
between the I-15/I-215 confluence to just south of the Murrieta Hot Springs Road/I-215 interchange. 
Improvements will include pavement widening, bridge widenings, drainage extensions, retaining walls, and 
utility relocations. 

2.1 TRAFFIC STUDY AREA 

The extent of the roadway network that is covered by the analysis is outlined in this section. The traffic study 
area captures portions of the roadway network that would experience operational impacts resulting from 
geometric changes introduced by the project and by changes in travel patterns they induce. A map of the 
project area is provided in Figure 1.  

The study considers all northbound freeway segments on I-15 from the Winchester Road interchange to the 
interchange with Murrieta Hot Springs Road and all northbound freeway segments on I-215 from its starting 
point at the interchange with I-15 to the Murrieta Hot Springs Road interchange. 

The following intersections on the local roadway system are included in the analysis: 

1. Ynez Road and Date Street; 
2. I-15 SB Ramps & French Valley Parkway (Phase III only); 
3. Jefferson Avenue and French Valley Parkway; 
4. Ynez Road and Winchester Road; 
5. I-15 NB Ramps and Winchester Road; 
6. I-15 SB Ramps and Winchester Road; 
7. Jefferson Avenue and Winchester Road; and 
8. I-15 NB Ramps & French Valley Parkway (Phase III only) 
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Figure 1 – Project Location Map 
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3. Development of Traffic Volumes 
Traffic volumes were developed for AM and PM peak hours for each of the scenarios described below: 

 Existing – Year 2017, includes the already completed Phase I improvements.  
 No Build - Years 2022 and 2045, includes Phase I improvements as well as programmed improvements 

outside of the project that are scheduled to be completed (No Build improvements). 
 Build Phase II – Years 2022 and 2045, includes Phase I, No Build and Phase II improvements 
 Build Phase III– Year 2045, Supplemental Scenario, includes all Phase I, No Build, Phase II and Phase III 

improvements. 

Traffic volumes for all scenarios were taken from the 1-15/French Valley Parkway Improvements Project – 
Phase II Traffic Volumes Report approved by Caltrans on 9/27/17. Existing traffic volumes were developed 
using traffic counts collected during June 2017 as well as historical count information available from the 
Caltrans Performance Monitoring System (PeMS) and other Caltrans data sources. 

Future forecast volumes were generated using the SCAG 2016 RTP Model. The AM peak period (6:00 AM to 
9:00 AM) and PM peak period (3:00 PM to 7:00 PM) forecast traffic volumes obtained from the model were 
converted to peak hour volumes by applying peak hour conversion factors. Peak Hour conversion factors were 
determined using PeMS data. 

Traffic Volumes Report (See Appendix B) includes a detailed discussion of the data collection, the use of and 
calibration of the SCAG 2016 RTP Model and the postprocessing steps that were taken to derive the hourly 
volumes for all scenarios employed in this analysis. 

4. Analysis Methodologies 
This section describes the analysis methodologies used in evaluating traffic operations on freeway segments 
and intersections within the study area. 

4.1 FREEWAY OPERATIONS ANALYSIS METHODOLOGY 

The freeway analysis evaluates traffic operations on freeway segments during the AM and PM peak 
commuting hours. The operating performance of freeway segments is measured by level of service (LOS). LOS 
is based on such factors as speed and travel time, freedom to maneuver, traffic interruptions, comfort, and 
convenience. The 2010 Highway Capacity Manual (HCM) defines six LOS ratings (letters A through F), with LOS 
A representing free-flow conditions and LOS F signifying the roadway is over capacity. The remaining LOS 
letters represent gradually declining traffic conditions as traffic performance drops from LOS B through LOS E, 
with E signifying the roadway is operating at capacity. 

Specific criteria/measures are used to define LOS for different types of roadway facilities. In the case of basic 
freeway segments (BFS), LOS is based on the density of vehicles in the traffic stream, defined in terms of 
passenger car equivalents per-mile per-lane (pc/mi/ln). LOS for ramp operations is determined based on the 
density of the vehicles within the influence areas (typically including the outer two lanes of the freeway). The 
influence area for these movements typically extends 1,500 feet downstream of an entrance ramp or 1,500 
feet upstream of an exit ramp. LOS for weaving areas also is determined by density. Traffic within a weaving 
area is subject to turbulence, normally in the form of forced lane changes within a restricted distance. 
Although there are both weaving and non-weaving vehicles within a weaving area, a single LOS is used to 
describe operations within the weaving area. The LOS criteria for basic freeway segments, freeway ramps 
(ramp merge and diverge areas) and weaving areas is given in Table 1. 
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Table 1 - Freeway Level of Service Criteria 

Level of 
Service (LOS) 

Density (pc/mi/ln) 

Basic Segments 
Ramp Merge and Diverge 

Areas 
Weaving Segments 

A  11  10  10 

B > 11 - 18 > 10 - 20 > 10 - 20 

C > 18 - 26 > 20 - 28 > 20 - 28 

D > 26 - 35 > 28 - 35 > 28 - 35 

E > 35 - 45 > 35 > 35 - 43 

F > 45 Demand exceeds capacity > 43 
Note. V/C >1 indicates that the freeway segment is over capacity. 

Source: Highway Capacity Manual (2010) 

 

For all freeway components (basic freeway segments, ramps and weaving), a level of service analysis was 
performed using the standard Highway Capacity Manual, 6th Edition operations methodology and Caltrans 
Highway Design Manual (HDM) standards. The target LOS for the 2045 design year is D or better. All freeway 
mainline, junction, and weaving analyses were performed using Highway Capacity Software (HCS7). 

The freeway component LOS parameters employed are as follows: 

 Free Flow Speed (FFS) of 70 mph on mainline segments 
 FFS of 60 mph on collector distributors (CD) 
 FFS of 25 mph for loop ramps, 35 mph for hook ramps, and 45 mph for tangent ramps 
 Peak Hour Factor (PHF) 

o Existing year from existing counts 
o Opening year and design year – 0.95 for uncongested conditions & 0.98 for congested conditions 

 Default acceleration and deceleration lane length for ramp junction analysis (Based on HCM, 6th edition 
and HDM Figure 504.2A and 504.2B) 

o Acceleration Lane Length = 600 ft. (min) or length of acceleration lane if any 
o Deceleration Lane Length = 270 ft. (min) or length of deceleration lane if any 

 Freeway segment capacity 
o General purpose lane – 2,000 vehicles/hour/lane 
o Collector/Distributor lane – 1,600 vehicles/hour/lane 

 Traffic volumes are utilized as Passenger Car Equivalents (PCEs) to account for the effect of trucks and 
larger vehicles that are present within the traffic stream 
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4.2 INTERSECTION OPERATIONS ANALYSIS METHODOLOGY 

LOS analysis is also used to evaluate peak hour congestion and delay at intersections within the study area. 
The relative level of congestion is evaluated on a scale of A through F. LOS A indicates free-flow conditions. 
LOS F indicates over saturated conditions. LOS for intersections is defined in terms of average control delay 
(in seconds per vehicle). The LOS criteria used are provided in Table 2. 

Table 2 - Intersection Level of Service Criteria 

Level of Service Signalized Intersection Control 
Delay (seconds/vehicle) 

A 0-10 

B 10-20 

C 20-35 

D 35-55 

E 55-80 

F 80 or more 
Note. V/C >1 indicates that the intersection is over capacity. 

Source: Highway Capacity Manual (2010) 

 

Synchro 9.0 software was the analytical tool used to determine intersection LOS, vehicle delay and 95th 
percentile queue lengths. Synchro is a statistical model that uses data inputs regarding traffic controls, 
roadway geometry and demand characteristics to assess traffic operational performance. HCM 2010 
signalized intersection LOS methodology was used for locations compatible with the methodology. For all 
other locations, Synchro signalized intersection LOS methodology was used for reporting purposes. Key model 
input assumptions and parameters used in the analysis are given below: 

 Base Saturation Flow Rate – 1,900 pc/hr/ln 
 Existing signal timing will be utilized for existing peak hour analysis 
 Optimized cycle length for future scenarios – 60 seconds to 120 seconds (max) 
 Minimum phase time (including change interval) – 10 seconds 
 Lost time per phase – 2 seconds 
 Peak Hour Factor (PHF) 

o Existing (2017) – Derived from existing traffic counts 
o Future (opening year 2022 and design year 2045) – 0.95 

 Traffic volumes are utilized as Passenger Car Equivalents (PCEs) to account for the effect of trucks and 
larger vehicles that are present within the traffic stream 

 
Existing signal timing setting were based on signal timing plans obtained from Caltrans and the City of 
Temecula (See Appendix C). Traffic signal timing cycle lengths, splits and offsets were optimized for all future 
scenarios. 
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5. Existing Conditions 
To assess the impacts of project improvements on future traffic conditions, it was first necessary to determine 
the existing traffic conditions on which future conditions are based. This section presents an overview of the 
existing roadway system as well as operational analyses under existing conditions for all freeway segments and 
intersections within the study area. 

5.1 EXISTING ROADWAY SYSTEM 

Figure 2 presents a map of the intersection configurations, intersection control types and arterial speed limits 
in areas influenced by the project. 

 

 

Figure 2 - Existing Conditions - Arterials and Intersections 
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5.2 EXISTING CONDITIONS FREEWAY OPERATIONAL ANALYSIS 

Figure 3 depicts the 2017 existing year AM and PM peak hour volumes. Freeway segment analysis types 
consistent with the existing conditions geometry are shown in Figure 4. Table 3 summarizes the 2017 existing 
year LOS and density (vehicles/mile) on all freeway segments within the study area. 

Table 3 - Existing (2017) Freeway Segment Density and Level of Service 

All segments operate at acceptable levels (LOS D or better) during peak hours based on the HCM analysis. 
HCS reports for the existing conditions analysis are provided in Appendix D. 

Density 

(veh/mi)
LOS

Density 

(veh/mi)
LOS

Rancho California Rd off‐ramp to I‐15 Winchester Rd off‐ramp  B 19.0 C 23.0 C

Winchester Rd off‐ramp  D 18.5 B 22.3 C

Winchester Rd off‐ramp to I‐15 Winchester Rd loop on‐ramp  B 15.0 B 19.8 C

Winchester Rd loop on‐ramp  M 16.9 B 25.1 C

Winchester Rd direct on‐ramp  M 19.3 B 30.9 D

Winchester Rd direct on‐ramp to I‐15 lane addition  B 18.8 C 30.3 D

Segment (5 lanes)  B 15.3 B 23.3 C

Segment (6 lanes)  B 12.7 B 19.3 C

I‐215 junction to I‐15 lane drop  B 11.0 A 16.1 B

Segment (3 lanes) to I‐15 Murrieta Hot Springs Rd off‐ramp  B 14.6 B 21.5 C

Murrieta Hot Springs Rd off‐ramp  D 14.9 B 21.7 C

Murrieta Hot Springs Rd off‐ramp and on‐ramp  B 19.7 C 19.7 C

Murrieta Hot Springs Rd direct on‐ramp  M 19.1 B 34.1 D

North of Murrieta Hot Springs Rd on‐ramp  B 17.9 B 31.2 D

I‐15 junction to I‐215 Murrieta Hot Springs Rd off‐ramp  B 16.2 B 25.6 C

Murrieta Hot Springs Rd off‐ramp  D 10.6 B 16.6 B

Murrieta Hot Spring Rd off‐ramp to I‐215 lane addition  B 13.8 B 22.8 C

Segment (3 lanes) to I‐215 Murrieta Hot Spring Rd loop on‐ramp  B 9.2 A 15.2 B

Murrieta Hot Springs Rd loop on‐ramp  M 10.4 B 18.6 B

Murrieta Hot Springs Rd direct on‐ramp  M 14.7 B 25.1 C

North of Murrieta Hot Springs Rd direct on‐ramp  B 13.4 B 23.9 C

Segment 

Type
Segment Name

I‐15

I‐215

AM PM


