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September 9, 2021 Job No. PTCO0000-0001 
 
Bobby Younessi  
Highland Park Developments  
5567 Reseda Boulevard Suite 318  
Tarzana, CA  91356  
 
RE: FOCUSED TRAFFIC IMPACT ANALYSIS – AMETHYST CROSSING DEVELOPMENT –  

VICTORVILLE, CALIFORNIA  
 
Dear Mr. Younessi, 
 
David Evans and Associates, Inc. is pleased to submit this Focused Traffic Impact Analysis Report (TIA) for 
your proposed Amethyst Crossing Development Project in the City of Victorville, California. The proposed 
project consists of a Shopping Center, Coffee/Donut Shop with Drive-Through Window, Drive-In Bank, and 
three Fast-Food Restaurants with Drive-Through Windows. The project is proposed at the southeast corner of 
Bear Valley Road and Amethyst Road in the City of Victorville, California. 
 
The report examines the traffic impacts specifically for the project and presents recommended traffic 
improvements. The report also evaluates the impacts of overall growth within the area to assure that 
cumulative traffic mitigations can be addressed. The report has been prepared in coordination with the City 
of Victorville Engineering Department requirements and scope of work approved prior to this report. 
 
We are pleased to have been of assistance to you in processing and obtaining approval for the project. If you 
have any questions or comments, please feel free to contact me at 909-912-7304. 
 
 
Respectfully submitted, 
 
David Evans and Associates, Inc.   

                                                                          
James M. Daisa, P.E. 
Senior Project Manager  
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1 EXECUTIVE SUMMARY 

This executive summary presents the findings and recommendations of this study. 

1.1 City of Victorville Level of Service Standard 

The City’s peak hour level of service standard is LOS D. An intersection found to operate at a LOS E with an 
Intersection Capacity Utilization (ICU) value greater than 0.95 or Highway Capacity Manual (HCM) delay worse 
than LOS D (i.e., LOS E or F) is considered deficient.  

If a development project would worsen the peak hour level of service to a LOS E or LOS F, it is considered an 
impact that requires improvement to return the level of service to pre-project conditions. If a development 
project would worsen the level of service at an already deficient intersection by two percent or more, it is 
considered a significant impact that requires improvement to return the level of service to pre-project 
conditions.  

1.2 Proposed Project-Specific Access, Roadway, and Off-Site Intersection Improvements 

The project proposes to construct several roadway and intersection improvements on Bear Valley Road and 
Amethyst Road concurrent with the construction of the project site. These improvements include right-of-
way dedication and widening of Bear Valley Road and Amethyst Road frontages to meet City cross-section 
standards for each road’s functional classification and access driveways including turning lanes as needed to 
safely accommodate entering traffic. 

The dedication of right-of-way and widening of Bear Valley Road and Amethyst Road along the project’s 
frontages allows for additional lane addition improvements at the off-site intersection of these two roads and 
at the intersection of Bear Valley Road and Pluto Drive. Because the project would not be constructed without 
these proposed improvements, the analysis of project conditions includes the proposed improvements at off-
site intersections and site access driveways. 

The proposed project-specific access, roadway, and off-site intersection improvements are described in 
detail in Chapter 4, Section 4.1. 

1.3 Level of Service Comparison With and Without the Proposed Project 

1.3.1 Determination of Project-Specific Impacts 

A comparison of level of service between existing and existing plus project conditions is used to identify 
impacts that are solely caused by the project and for which the project is responsible for mitigating. These 
two scenarios exclude any estimated traffic from planned and approved, but not yet built, developments 
allowing for an unadulterated assessment of project impacts.   

The comparison of existing and existing plus project conditions (see Chapters 3 and 4) identifies one 
intersection where the addition of the project causes the intersection level of service to change from a LOS B 
to a LOS F.  Currently the intersection of Bear Valley Road and Pluto Drive is a “T” intersection with Pluto Drive 
controlled by a stop sign and no control on Bear Valley Road. This intersection allows all movements into and 
out of Pluto Drive. 

1.3.2 Determination of Cumulative Impacts 

A comparison of level of service between background or future conditions and future plus project conditions 
is used to identify impacts that cumulative in nature due to the contribution of traffic from planned and 
approved, but not yet built, developments (see Chapters 5 through 8). A cumulative impact is typically 
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mitigated by developments sharing in the cost of the mitigation measure.   

The comparison of background (2023) and background plus project conditions resulted in identifying the same 
impacted intersection of Bear Valley Road and Pluto Drive. Since this intersection is already considered a 
project-specific impact it is not a cumulative impact under future conditions. Similarly, the comparison of 
future (2033) and future plus project conditions resulted in the same impact. 

1.3.3 Recommendations for Mitigating Level of Service Impacts 

The project proposes to modify the intersection of Bear Valley Road and Pluto Drive by adding a south leg 
(project driveway) and forming a four-leg intersection with both minor streets (Pluto Drive and project 
driveway) controlled by a stop sign. The level of service for this type of intersection (side-street stop  

controlled) is measured by the level of service for the worst side street movement. In this case (and all 
subsequent project scenarios), the movements experiencing the highest delay and worse level of service are 
the project’s northbound through and left movement. 

It is common for a minor stop-controlled street intersecting a multi-lane arterial to operate at a poor level of 
service during peak hours. Drivers exiting the minor street must identify adequate gaps in the traffic flow in 
both directions of the uncontrolled major street to complete their maneuver. Depending on the volume of 
traffic exiting the minor street and the existence of alternative exits, it may not be desirable to mitigate the 
level of service impact for the minor street. A common mitigation is to install a traffic signal but only if the 
intersection meets specific criteria or warrants. If warrants are not met, installation of a traffic signal causes 
more delays (and crashes) then if the intersection was left unmitigated. 

The south leg of the Bear Valley Road and Pluto Drive intersection is a case where the exiting volumes are 
relatively low compared to the major street through traffic and the intersection does meet the planning 
warrant (Warrant 3 Peak Hour) as published in the California Manual on Uniform Traffic Control Devices 
(MUTCD). Although the intersection may meet other MUTCD warrants under existing plus project or future 
plus project conditions, the intersection would need to be monitored for signal warrants other than Warrant 
3 over time to determine if a signal should be considered in the future.  

This study recommends maintaining the Bear Valley Road / Pluto Drive intersection as proposed by the 
project without mitigation. Feasible mitigation such as a traffic signal would cause substantial secondary 
impacts on the majority of vehicles using the intersection. Further, the project proposes multiple site access 
points giving drivers a choice of using an access driveway experience less delay. 
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2 INTRODUCTION 

This report identifies traffic impacts and recommends traffic mitigation for the proposed development project 
located at the southeast corner of Bear Valley Road and Amethyst Road in the City of Victorville, California. 
The project consists of a Shopping Center, Coffee/Donut Shop with Drive-Through Window, Drive-In Bank, 
and three Fast-Food Restaurants with Drive-Through Windows, located in the City of Victorville. Figure 1 
illustrates the vicinity map, and Figure 2 illustrates the proposed project site plan. 

The intent of this report is to evaluate potentially significant traffic impacts caused by the proposed 
development in accordance with the City of Victorville’s traffic impact study requirements and under the 
following scenarios as outlined in the traffic scope approved by the City’s Department of Public Works: 

• Existing Conditions - Chapter 3 

• Existing plus Project Conditions - Chapter 4 

• Background Conditions (Year 2023) - Chapter 5 

• Background plus Project Conditions- Chapter 6 

• Future Conditions (Year 2033) - Chapter 7 

• Future plus Project Conditions (Year 2033) - Chapter 8 

2.1 Scenario Definitions 

Existing Conditions. This scenario represents existing transportation conditions at the time this report was 
prepared. Data includes traffic counts collected in July 2021. This scenario is used as the baseline condition 
from which to measure project-specific impacts. 

Existing Plus Project Conditions. This scenario represents transportation conditions as if the project were built 
and occupied today. This scenario is intended to identify potentially significant impact (requiring mitigation) 
when compared to existing conditions without any unrelated transportation system improvements or other 
development. Impacts identified in this scenario are considered “project-specific”—impacts that are the sole 
responsibility of the project to mitigate.  

Background Conditions (Year 2023). This scenario represents conditions at the time the project is anticipated 
to be fully constructed and occupied (known as buildout year 2023) but without traffic generated by the 
project. This scenario is comprised of an ambient growth, a general rate of growth in traffic from overall 
regional growth but not specific to any nearby development (assumed to be 3.5% annually for this study).  

Project Conditions (Year 2023). This scenario adds the project’s estimated traffic generation at buildout 
(2023) to the Background Conditions scenario described above. Impacts identified in this near-term scenario 
are considered “cumulative” impacts—impacts that the project contributes to, but does not solely cause, and 
may be responsible for a fair-share of the cost to implement any mitigation measures.  

Future Conditions (Year 2033). This scenario represents conditions at the horizon year 2033 but without 
traffic generated by the project. This scenario is comprised of an ambient growth, a general rate of growth in 
traffic from overall regional growth but not specific to any nearby development (assumed to be 3.5% annually 
for this study).  

Future with Project Conditions (Year 2033). This scenario adds the project’s estimated traffic generation to 
the Future Conditions scenario described above. Impacts identified in this scenario are considered 
“cumulative” impacts—impacts that the project contributes to, but does not solely cause, and may be 
responsible for a fair-share of the cost to implement any mitigation measures.
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3 EXISTING CONDITIONS 

The project site is currently vacant and undeveloped property. It is bounded to the north by Bear Valley Road 
and commercial properties, to the south by vacant/undeveloped properties, to the west by Amethyst Road 
and commercial properties, and to the east by vacant/undeveloped properties 

3.1 Existing Street System 

The following roadways provide local and regional access to the project within the study area: 

Bear Valley Road is identified as a super arterial street on the City of Victorville circulation map. It is an east-
west five-lane road (two in each direction, a continuous two-way-left-turn-lane (CTWLTL) and turn pockets at 
key intersections) in the project area study area. Posted speed limit of 50 mph in the project area study area. 

Amethyst Road is identified as a super arterial street on the City of Victorville circulation map. It is a north-
south four-lane road (two in each direction and turn pockets at key intersections) in the project area study 
area. Posted speed limit of 50 mph in the project area study area. 

Pacoima Road is identified as a collector street on the City of Victorville circulation map. It is a north-south 
two-lane (one in each direction) street in the project area study area. Posted speed limit of 40 mph in the 
project area study area. 

Pluto Drive is a local north-south two-lane (one in each direction) street. Pluto Drive will provide direct access 
to the project site. Posted speed limit of 25 mph in the project area study area. 

Sierra Road is a local east-west two-lane (one in each direction) street. Sierra Road will provide direct access 
to the project site.  

3.2 Site Access and Study Intersections 

Access to the site is proposed to at driveways along Amethyst Road, Bear Valley Road, and on an extension of 
Pluto Drive south of Bear Valley Road. The proposed Amethyst Road driveways include:  

• A full access driveway is proposed at Project Driveway “A” on Amethyst Road. Project Driveway “A” is 
directly aligned with Sierra Road on the west side of Amethyst Road forming a four-leg intersection. 
The driveway centerline is located approximately 488 feet south of Bear Valley Road.  

Proposed improvements to Amethyst Road include widening the east side of the road and restriping 
the lanes to provide a northbound left turn lane into Sierra Road and a continuous two-way center 
turn lane north of Sierra Road to accommodate southbound left turns into Project Driveways “A” and 
“B”. 

• A full access driveway is proposed at Project Driveway “B” on Amethyst Road located about 320 feet 
south of Bear Valley Road at the midpoint between Sierra Road and a private driveway to the Shops 
at Bear Valley shopping center, about 100 feet north of Sierra Road and 100 feet south of the shopping 
center driveway.  

Proposed improvements to Amethyst Road include widening the east side of the road to 
accommodate a northbound left turn lane into Sierra Road and continuous two-way center turn lane 
north of Sierra Road. 

The proposed Bear Valley Road driveways include:  

• Project Driveway “C” is proposed about 220 east of Amethyst Road. This driveway is proposed to 
restrict movements to right turn in / right turn out. enforced by a raised curb median on Bear Valley 
Road. 



 
 

11 

• Project Driveway “D” is proposed about 620 feet east of Amethyst Road. This driveway is also 
proposed to restrict movements to right turn in / right turn out enforced by a raised curb median on 
Bear Valley Road. 

• The project proposes to extend Pluto Drive south of Bear Valley Road along the project’s eastern 
frontage and construct three driveway curb cuts accessing the site. Until the vacant property to the 
east develops, or Pluto Drive is extended further south to connect with other streets, the extension 
of Pluto Drive serves as an access driveway for the project where it intersects Bear Valley Road. The 
four-leg intersection created by the extension of Pluto Drive is proposed to provide full access to the 
project and the north side of Pluto Road. 

Improvements to Bear Valley Road include widening the south side of the road to provide an 
eastbound right turn lane and a westbound left turn lane into Pluto Drive. The widening of Bear Valley 
Road along the project’s frontage provides width for eastbound right turn lanes at Project Driveways 
“C” and “D” 

The study area for determining level of service impacts includes three existing intersections and four future 
project driveway intersections: 

1. Bear Valley Road / Amethyst Road  

2. Bear Valley Road / Pluto Drive 

3. Bear Valley Rd / Pacoima Rd  

4. Amethyst Road / Sierra Road/ Project Driveway “A” 

5. Amethyst Road / Project Driveway “B”  

6. Bear Valley Road / Project Driveway “C”  

7. Bear Valley Road / Project Driveway “D” 

 

The intersection of Amethyst Road at Bear Valley Road is signalized. The existing and future intersections of 
Amethyst Road at Pluto Drive, Bear Valley Rd at Pacoima Rd, and Amethyst Road at Sierra Road are side-street 
stop controlled.  

3.3 Existing Traffic Volumes 

Turn movement counts were conducted in July 2021 by Newport Traffic Studies, an independent traffic data 
collection company. These counts were collected during the AM (7:00-9:00 AM) and PM (4:00-6:00 PM) peak 
periods. The raw turning movement counts are included in Appendix A of this study. Figure 3 illustrates the 
calibrated existing peak hour traffic volumes in the study area.  

3.1 Capacity Analysis Methodology 

Intersection capacity analyses were conducted using Synchro software1, which implements the methods of 
the Highway Capacity Manual, 6th Edition (HCM 6)2 used in this report. The intersection capacity analyses 
utilize existing intersection geometrics and existing and forecasted traffic volumes in analyzing AM and PM 
peak hour intersection operating conditions. The traffic analysis methodology concepts presented in Chapters 

 
 
1 Trafficware Ltd, Version 10. 
2 Transportation Research Board, Washington D.C., 2010. 
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19 and 20 of the Highway Capacity Manual (HCM 6) were utilized to calculate intersection Level of Service 
(LOS) based on the average control delay (in seconds per vehicle) of vehicles utilizing the intersections.  

The analysis determines a LOS that quantitatively describes the operating characteristics of signalized 
intersections. Table 3-1 provides LOS thresholds for signalized intersections as provided in the HCM 6 Chapter 
19.  

Table 3-1: HCM 6 – LOS Criteria for Signalized Intersections 
 LOS by Volume-to-Capacity Ratio a 

Control Delay (seconds /veh) 
 

≤1.0 >1.0 

≤ 10 A F 

> 10 - 20 B F 

> 20 - 35 C F 

> 35 - 55 D F 

> 55 - 80 E F 

> 80 F F 

Note: a For approach-based and intersection-wide assessments, LOS is defined solely by control delay. 
Source: Highway Capacity Manual 6th Edition, Exhibit 19-8. 

The LOS for a Two-Way Stop Controlled (TWSC) intersection is determined by the computed or measured 
control delay. The LOS is determined for each minor street movement (or shared movement) by using the 
criteria provided in Table 3-2 referenced from HCM 6 Chapter 20. 

Table 3-2: HCM 6 – LOS Criteria for TWSC 

Control Delay  
(seconds/vehicle) 

LOS by Volume-to-Capacity Ratio 

Volume / Capacity  
Ratio ≤ 0.99 

Volume / Capacity  
Ratio < 1.0 

0 - 10 A F 

> 10 -15 B F 

> 15 - 25 C F 

> 25 - 35 D F 

> 35 - 50 E F 

> 50 F F 

Note: The LOS criteria apply to each lane on each approach of the stop-controlled minor street. LOS is not calculated for major-
street approaches or for the intersection as a whole.  

Source: Highway Capacity Manual 6th Edition, Exhibit 20-2. 

 

Current City Policy on Intersection Performance 

The City’s peak hour level of service standard is LOS D. An intersection found to operate at a LOS E with an 
Intersection Capacity Utilization (ICU) value greater than 0.95 or Highway Capacity Manual (HCM) delay worse 
than LOS D (i.e., LOS E or F) is considered deficient.  

If a development project would worsen an intersection peak hour LOS to E or worse, it is considered a 
significant impact that must be mitigated. If a development project would worsen an already deficient 
intersection by two percent or more, it is considered a significant impact that must be mitigated. 

3.1 Existing Traffic Analysis 

Existing intersection capacity and LOS analyses are based on the existing intersection geometrics and the AM 
and PM peak hour traffic volumes discussed earlier. The results of the analysis are shown in Table 3-3 and 
provided in Appendix B.  
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Table 3-3: Intersection Capacity Analysis – Existing Conditions 

Intersection Intersection Control Type 
AM Peak PM Peak 

Delay LOS Delay LOS 

1. Bear Valley Rd / Amethyst Rd   TS 42.7 D 40.2 D 

2. Bear Valley Rd / Pluto Dr SSSC 12.3 B 12.6 B 

3. Bear Valley Rd / Pacoima Rd  SSSC 13.7 B 15.3 B 

4. Amethyst Rd / Sierra Rd SSSC/Dwy 10.3 B 12.0 B 

5. Amethyst Rd / Project Dwy “B" SSSC/Dwy N/A 

6. Bear Valley Rd / Project Dwy “C” SSSC/Dwy N/A 

7. Bear Valley Rd / Project Dwy “D” SSSC/Dwy N/A 

Dwy – Driveway 
TS – Traffic Signal Controlled Intersection 
SSSC – Side Street Stop Controlled Intersection 
N/A – Not Applicable - Future Intersection. 
Delay – seconds per vehicle 
LOS – Level of Service 
99.9* - Delay exceeds LOS F 

 

As shown in Table 3-3 under existing conditions, the study intersections operate at LOS D or better with the 
existing geometrics illustrated in Figure 4. 

3.2 Existing Traffic Signal Warrant Analysis  

A traffic signal warrant analysis was completed for the side street stop-controlled intersection of Bear Valley 
Rd and Pluto Dr. This study reviewed Warrant 3 (Peak Hour) included in the most recent California Manual on 
Uniform Traffic Control Manual (CA MUTCD, 2014). The intersection of Bear Valley Rd and Pluto Dr does not 
meet the peak hour warrant for the installation of a traffic signal. The traffic signal warrant analysis is provided 
in Appendix C. 
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4 EXISTING PLUS PROJECT CONDITIONS 

Existing plus project conditions identifies impacts to the City’s level of service standards when compared to 
existing conditions without any unrelated transportation system improvements or other development. 
Impacts identified in this scenario are considered “project-specific”—impacts that are the sole responsibility 
of the project to mitigate. 

4.1 Site Access and Project-Specific Roadway Improvements 

The analysis of intersection level of service in the future project scenarios includes site access and roadway 
and off-site intersection improvements as part of the project. These improvements are described in the 
following sections. 

Project Access 

Access to the site is proposed to at driveways along Amethyst Road, Bear Valley Road, and on an extension of 
Pluto Drive south of Bear Valley Road. The proposed Amethyst Road driveways include:  

• A full access driveway is proposed at Project Driveway “A” on Amethyst Road. Project Driveway “A” is 
directly aligned with Sierra Road on the west side of Amethyst Road forming a four-leg intersection. 
The driveway centerline is located approximately 488 feet south of Bear Valley Road.  

Proposed improvements to Amethyst Road include widening the east side of the road and restriping 
the lanes to provide a northbound left turn lane into Sierra Road and a continuous two-way center 
turn lane north of Sierra Road to accommodate southbound left turns into Project Driveways “A” and 
“B”. 

• A full access driveway is proposed at Project Driveway “B” on Amethyst Road located about 320 feet 
south of Bear Valley Road at the midpoint between Sierra Road and a private driveway to the Shops 
at Bear Valley shopping center, about 100 feet north of Sierra Road and 100 feet south of the shopping 
center driveway.  

Proposed improvements to Amethyst Road include widening the east side of the road to 
accommodate a northbound left turn lane into Sierra Road and continuous two-way center turn lane 
north of Sierra Road. 

The proposed Bear Valley Road driveways include:  

• Project Driveway “C” is proposed about 220 east of Amethyst Road. This driveway is proposed to 
restrict movements to right turn in / right turn out. enforced by a raised curb median on Bear Valley 
Road. 

• Project Driveway “D” is proposed about 620 feet east of Amethyst Road. This driveway is also 
proposed to restrict movements to right turn in / right turn out enforced by a raised curb median on 
Bear Valley Road. 

• The project proposes to extend Pluto Drive south of Bear Valley Road along the project’s eastern 
frontage and construct three driveway curb cuts accessing the site. Until the vacant property to the 
east develops, or Pluto Drive is extended further south to connect with other streets, the extension 
of Pluto Drive serves as an access driveway for the project where it intersects Bear Valley Road. The 
four-leg intersection created by the extension of Pluto Drive is proposed to provide full access to the 
project and the north side of Pluto Road. 
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Improvements to Bear Valley Road include widening the south side of the road to provide an 
eastbound right turn lane and a westbound left turn lane into Pluto Drive. The widening of Bear Valley 
Road along the project’s frontage provides width for eastbound right turn lanes at Project Driveways 
“C” and “D”. 

Project-Specific Roadway Improvements 

1. Frontage Improvements on Bear Valley Road. The project will be conditioned to improve its frontage along 
Bear Valley Road. The project proposes to dedicate the necessary right-of-way and construct the following 
improvements: 

a. Dedicate the right-of-way to accommodate the half-width of the 124-foot right-of-way for a 
super arterial (62-feet) per the City’s Circulation Map (February 2018). 

b. Construct curb/gutter, sidewalk, and pavement along the project’s frontage per City 
standards.  

c. Construct a raised curbed median along Bear Valley Road from Amethyst Road east to Pluto 
Drive.  

d. Stripe a 5-foot bike lane in the eastbound direction of Bear Valley Road. 

2. Frontage Improvements on Amethyst Road. The project will be conditioned to improve its frontage along 
Amethyst Road. The project proposes to dedicate the necessary right-of-way and construct the following 
improvements: 

a. Dedicate the right-of-way to accommodate the half-width of the 124-foot right-of-way for a 
super arterial (62-feet) per the City’s Circulation Map (February 2018). 

b. Construct curb/gutter, sidewalk, and pavement along the project’s frontage per City 
standards.  

c. Stripe a 5-foot bike lane in the northbound direction of Amethyst Road. 

3. Extension of Pluto Drive South of Bear Valley Road. The project proposes to construct an extension of 
Pluto Drive from Bear Valley Road south to the southern edge of the project’s property line where it will 
terminate as a stub for potential future extension by others. Within a 60-foot right-of-way, the project 
will construct curb, gutter and sidewalk per City standards on the west side and construct curb and gutter 
on the east side of Pluto Drive, and provide 40 feet of pavement for two-way traffic. Curb cuts on the 
extension of Pluto Drive provide access to the site. 

Project Access Intersection Improvements 

The project proposes to construct the following access intersections on the improved frontages of Bear Valley 
Road and Amethyst Road. 

1. Project Driveway “A” on Amethyst Road at Sierra Road. The project proposes to construct the east leg 
of the Amethyst Road / Sierra Road intersection as a full access project driveway as described under 
Project Access. 

a. Construct a dedicated northbound left turn lane into Sierra Rd.  

b. Stripe a two way left turn lane on Amethyst Road north of Sierra Road. 

2. Project Driveway “B” on Amethyst Road. The project proposes to construct a full access driveway on 
Amethyst Road as described under Project Access. 
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a. Construct a northbound right turn lane into Project Driveway “B” which extends to Bear Valley 
Road. 

b. Stripe a two way left turn lane along Amethyst Rd between Bear Valley Road and Sierra Road. 

3. Project Driveway “C” on Bear Valley Road. The project proposes to construct a right in/right out only 
driveway Bear Valley Road as described under Project Access. 

a. Construct a dedicated eastbound right turn lane into Project Driveway “C”. 

4. Project Driveway “D” on Bear Valley Road. The project proposes to construct a right in/right out only 
driveway on Bear Valley Road as described under Project Access.  

a. Construct a dedicated eastbound right turn lane into Project Driveway “D”. 

Project-Specific Off-Site Intersection Improvements 

The dedication of right-of-way and widening of Bear Valley Road and Amethyst Road along the project’s 
frontage allows for improvements at the off-site intersection of these two roads and at the intersection of 
Bear Valley Road and Pluto Drive. Table 4-1describes the lane geometry and traffic control improvements as 
used in the capacity analyses of project conditions. 

Table 4-1: Proposed Project-Specific Off-Site Intersection Improvements 
Intersection Lane Geometry Improvements 

Bear Valley Road / Amethyst 
Road 

The following lane additions can be implemented by revising the intersection’s 
pavement markings without land acquisition or widening of the roads outside of 
the project’s frontages: 

• Add a second eastbound left turn lane onto Amethyst Rd 

• Add a second westbound left turn lane onto Amethyst Rd 

• Add a second northbound left turn lane onto Bear Valley Rd 

• Add a northbound right turn lane onto Bear Valley Rd 

• Add a second southbound left turn lane onto Bear Valley Rd 

• Convert the existing north-south split phasing to provide protected left turn 
movements in the north-south direction 

Bear Valley Road / Pluto Drive • Construct a dedicated eastbound right turn lane into Pluto Drive from Bear Valley 
Road 

• Provide a westbound left turn lane into Pluto Drive from Bear Valley Road 

• Extend the existing eastbound left turn lane to a length of about 200 feet 

 

4.2 Project Trip Generation  

The trip generation rates for the site were obtained from the Institute of Transportation Engineers (ITE) Trip 
Generation Manual, 10th Edition. Land use categories for estimating trips include Shopping Center (ITE Land 
Use 820), Fast-Food Restaurant with Drive-Through Window (ITE Land Use 934), Coffee/Donut Shop with 
Drive-Through Window (ITE Land Use 937), and Drive-In Bank (ITE Land Use 912). 

Pass-by factors for Shopping Center (ITE Land Use 820) and Fast-Food Restaurant with Drive-Through Window 
(ITE Land Use 934) were provided by the City of Victorville. Pass-by factors for Drive-In Bank (ITE Land Use 
912) were obtained from the ITE Trip Generation Handbook 3rd Edition. Table 4-2 summarizes the estimated 
trip generation for the project on an average weekday, and during the AM (7-9 AM) and PM (4-6 PM) peak 
hours. 
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Table 4-2: Project Trip Generation 

Use Size/ Quantity Daily 
AM PM 

In Out Total In Out Total 

1 Shopping Center - Land Use Category (ITE 820) - 4 Buildings 

  Per 1,000 Sq. Ft. GLA 
82,600 

37.75 0.58 0.36 0.94 1.83 1.98 3.81 

  Trips 3,119 48 30 78 151 164 315 

  Pass-By Trips (0%, 25%)   390 0 0 0 38 41 79 

  Primary Trips (100%, 75%)   2,729 48 30 78 113 123 236 

2 Fast-Food Restaurant with Drive-Through Window - Land Use Category (ITE 934) - Pad 1 

  Per 1,000 Sq. Ft. GLA 
2,400 

470.95 20 20 40 16.99 15.68 32.67 

  Trips 1,131 49 48 97 41 38 79 

  Pass-By Trips (35%, 35%)   396 17 17 34 14 14 28 

  Primary Trips (65%, 65%)   735 32 31 63 27 24 51 

3 Coffee/Donut Shop with Drive-Through Window - Land Use Category (ITE 937) - Pad 2 

  Per 1,000 Sq. Ft. GLA 
2,200 

820.38 45 44 89 21.69 21.69 43.38 

  Trips 1,805 100 96 196 48 48 96 

4 Fast-Food Restaurant with Drive-Through Window - Land Use Category (ITE 934) - Pad 2 

  Per 1,000 Sq. Ft. GLA 
1,800 

470.95 20 20 40 16.99 15.68 32.67 

  Trips 1,037 45 44 89 37 35 72 

  Pass-By Trips (35%, 35%)   363 16 15 31 13 12 25 

  Primary Trips (65%, 65%)   674 29 29 58 24 23 47 

5 Fast-Food Restaurant with Drive-Through Window - Land Use Category (ITE 934) - Pad 3 

  Per 1,000 Sq. Ft. GLA 
4,500 

470.95 20 20 40 16.99 15.68 32.67 

  Trips 2,120 92 89 181 76 71 147 

  Pass-By Trips (35%, 35%)   742 32 31 63 27 25 52 

  Primary Trips (65%, 65%)   1,378 60 58 118 49 46 95 

6 Drive-In Bank - Land Use Category (ITE 912) - Pad 4 

  Per 1,000 Sq. Ft. GLA 
4,500 

100.03 6 4 10 10.23 10.23 20.45 

  Trips 451 25 18 43 46 46 92 

  Pass-By Trips (29%, 35%)   145 7 5 12 16 16 32 

  Primary Trips (71%, 65%)   306 18 13 31 30 30 60 

  Total Project Trips   8,626 314 281 595 362 367 729 

  Total Pass-By Trips   2,036 72 68 140 108 108 216 

  Total Primary Trips   6,590 242 213 455 254 259 513 

Source: “Trip Generation Manual, Institute of Transportation Engineers”, 10th Edition 
 

As presented in Table 4-2 the project is estimated to generate 6,590 primary daily trips, 455 primary AM peak 
hour and 513 primary PM peak hour trips. 

4.3 Project Trip Distribution and Assignment 

The estimated project trips are distributed by direction and assigned to the local network of streets. Figure 5 
distribution of the project trips. Figure 6 illustrates the assignment of primary project trips to study 
intersections. Figure 7 illustrates the assignment of pass-by project trips to study intersections. Figure 8 
illustrates the assignment of total project trips to study intersections. 

4.4 Existing Plus Project Traffic Analysis 

The project trip generation, traffic distribution and assignment patterns were used in the intersection capacity 
analyses to assess potential project impacts to level of service. The project trips were added to existing traffic 
volumes to derive existing plus project conditions. This scenario’s traffic volumes are illustrated in Figure 9. 
Intersection capacity analysis for the study intersections uses the existing lanes geometries and project access 
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driveway improvements. The results of the analysis are shown in Table 4-3 and provided in Appendix B. 

Table 4-3: Intersection Capacity Analysis – Existing Plus Project Conditions   

Intersection 
Intersection  

Control  
Type 

Existing Condition Existing + Project Condition 

AM Peak PM Peak AM Peak PM Peak 

Delay LOS Delay LOS Delay LOS Delay LOS 

1. Bear Valley Rd / Amethyst Rd   TS 42.7 D 40.2 D 41.9 D 40.8 D 

2. Bear Valley Rd / Pluto Dr SSSC 12.3 B 12.6 B 32.5 D 99.9* F 

3. Bear Valley Rd / Pacoima Rd  SSSC 13.7 B 15.3 B 19.3 B 23.2 C 

4. Amethyst Rd / Sierra Rd/ Project Dwy “A” SSSC/Dwy 10.3 B 12.0 B 12.9 B 15.1 C 

5. Amethyst Rd / Project Dwy “B" SSSC/Dwy N/A 12.2 B 13.0 B 

6. Bear Valley Rd / Project Dwy “C” SSSC/Dwy N/A 12.0 B 12.8 B 

7. Bear Valley Rd / Project Dwy “D” SSSC/Dwy N/A 11.1 B 12.9 B 

Dwy – Driveway 
RI/RO – Right in / Right out only access  
TS – Traffic Signal Controlled Intersection 
SSSC – Side Street Stop Controlled Intersection 
Delay – seconds per vehicle 
LOS – Level of Service 
99.9* - Delay exceeds LOS F 

 

As presented in Table 4-3, under existing plus project conditions, the study intersections would operate at 
LOS D or better except at Bear Valley Road and Pluto Drive. The construction of the south leg of the 
intersection and the addition of project traffic causes the PM peak hour to operate at LOS F for the worst 
movement from the stop-controlled side street. The existing and project geometrics are illustrated in Figure 
10. 

4.5 Existing Plus Project Traffic Signal Warrant Analysis  

A traffic signal warrant analysis (Warrant 3 - Peak Hour) was completed for the side street stop-controlled 
intersection of Bear Valley Road and Pluto Drive. The intersection does not meet the peak hour warrant under 
the existing plus project conditions scenario. The traffic signal warrant analyses are provided in Appendix C. 
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5 BACKGROUND CONDITIONS (YEAR 2023)  

This scenario represents conditions at the time the project is anticipated to be fully constructed and occupied 
(known as buildout which is the year 2023 for this project) but without traffic generated by the project. This 
scenario is comprised of Ambient growth—a general rate of growth in traffic from overall regional growth but 
not specific to any nearby development.  

5.1 Ambient Growth Projections 

The proposed project is anticipated to be constructed and occupied in the year 2023. As stated earlier in this 
report near-term growth in traffic is comprised of regional ambient growth and other area projects expected 
to be completed within the same timeframe. Ambient growth is estimated as a 3.5% annual increase.   

5.2 Background Conditions (Year 2023) Traffic Analysis 

The background condition traffic volumes are illustrated in Figure 11. Intersection capacity analysis for this 
scenario uses existing lanes geometries. The results of the analysis are shown in Table 5-1 and provided in 
Appendix B. 

Table 5-1: Intersection Capacity Analysis – Background Condition 

Intersection Intersection Control Type 
AM Peak PM Peak 

Delay LOS Delay LOS 

1. Bear Valley Rd / Amethyst Rd   TS 43.8 D 41.1 D 

2. Bear Valley Rd / Pluto Dr SSSC 12.7 B 13.2 B 

3. Bear Valley Rd / Pacoima Rd  SSSC 15.5 B 17.1 B 

4. Amethysts Rd / Sierra Rd SSSC/Dwy 10.4 B 12.4 B 

5. Amethyst Rd / Project Dwy “B" SSSC/Dwy N/A 

6. Bear Valley Rd / Project Dwy “C” SSSC/Dwy N/A 

7. Bear Valley Rd / Project Dwy “D” SSSC/Dwy N/A 

Dwy – Driveway 
TS – Traffic Signal Controlled Intersection 
SSSC – Side Street Stop Controlled Intersection 
Delay – seconds per vehicle 
LOS – Level of Service 
99.9* - Delay exceeds LOS F 

 

As presented in Table 5-1, under the Background Conditions, the study intersection is anticipated to continue 
to operate at LOS D or better. 

5.3 Background Conditions Traffic Signal Warrant Analysis 

A traffic signal warrant analysis (Warrant 3 - Peak Hour) was completed for the side street stop-controlled 
intersection of Bear Valley Road and Pluto Drive. The intersection does not meet the peak hour warrant under 
the background conditions scenario. The traffic signal warrant analyses are provided in Appendix C. 
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6 PROJECT TRAFFIC CONDITIONS 

This scenario adds the project’s estimated traffic generation at buildout (2023) to the background conditions 
scenario described above. Level of service impacts identified in this scenario are considered “cumulative” 
impacts—impacts that the project contributes to, but does not solely cause, and may be responsible for a fair-
share of the cost to implement any mitigation measures.  

6.1 Project Traffic Analysis 

The traffic volumes under this scenario are illustrated in Figure 12. Intersection capacity analysis for the study 
intersections uses existing lanes geometries and the proposed project-specific access, roadway, and off-site 
intersection improvements described earlier. The results of the analysis are shown in Table 6-1 and provided 
in Appendix B. 

Table 6-1: Intersection Capacity Analysis – Project Conditions 

Intersection 
Intersection  

Control  
Type 

Background Conditions Project Condition 

AM Peak PM Peak AM Peak PM Peak 

Delay LOS Delay LOS Delay LOS Delay LOS 

1. Bear Valley Rd / Amethyst Rd   TS 43.8 D 41.1 D 42.3 D 41.3 D 

2. Bear Valley Rd / Pluto Dr SSSC 12.7 B 13.2 B 37.4 E 99.9* F 

3. Bear Valley Rd / Pacoima Rd  SSSC 15.5 B 17.1 B 21.8 C 25.1 C 

4. Amethyst Rd / Sierra Rd/ Project Dwy “A” SSSC/Dwy 10.4 B 12.4 B 13.2 B 15.8 C 

5. Amethyst Rd / Project Dwy “B" SSSC/Dwy N/A 12.4 B 13.2 B 

6. Bear Valley Rd / Project Dwy “C” SSSC/Dwy N/A 12.3 B 13.2 B 

7. Bear Valley Rd / Project Dwy “D” SSSC/Dwy N/A 11.3 B 13.4 B 

Dwy – Driveway 
RI/RO – Right in / Right out only access  
TS – Traffic Signal Controlled Intersection 
SSSC – Side Street Stop Controlled Intersection 
Delay – seconds per vehicle 
LOS – Level of Service 
99.9* - Delay exceeds LOS F 

 

As presented in Table 6-1, under the Project Conditions, the study intersections would operate at LOS D or 
better except at Bear Valley Road / Pluto Drive. The construction of the south leg of the intersection and the 
addition of project traffic causes the PM peak hour to operate at LOS F for the worst movement from the stop-
controlled side street (northbound through and left).  

6.2 Project Conditions Traffic Signal Warrant Analysis  

A traffic signal warrant analysis (Warrant 3 - Peak Hour) was completed for the side street stop-controlled 
intersection of Bear Valley Road and Pluto Drive. The intersection does not meet the peak hour warrant under 
the background conditions scenario. The traffic signal warrant analyses are provided in Appendix C. 
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7 FUTURE CONDITIONS (YEAR 2033) 

The future conditions scenario represents conditions at the planning horizon year 2033 without traffic 
generated by the project. This scenario is comprised of an ambient growth—a general rate of growth in traffic 
reflecting regional growth but not specific to any nearby development (assumed to be 3.5% annually for this 
study).  

7.1 Future Traffic Analysis 

The future conditions (Year 2033) forecasted traffic volumes are illustrated in Figure 13. Intersection capacity 
analysis for the study intersections uses existing lanes geometries. The results of the analysis are shown in 
Table 7-1 and provided in Appendix B. 

 
Table 7-1: Intersection Capacity Analysis – Future Conditions (Year 2033) 

Intersection Intersection Control Type 
AM Peak PM Peak 

Delay LOS Delay LOS 

1. Bear Valley Rd / Amethyst Rd   TS 44.2 D 41.4 D 

2. Bear Valley Rd / Pluto Dr SSSC 12.8 B 13.4 B 

3. Bear Valley Rd / Pacoima Rd  SSSC 16.1 B 18.1 B 

4. Amethysts Rd / Sierra Rd/ Project Dwy “A” SSSC/Dwy 10.5 B 12.6 B 

5. Amethyst Rd / Project Dwy “B" SSSC/Dwy N/A 

6. Bear Valley Rd / Project Dwy “C” SSSC/Dwy N/A 

7. Bear Valley Rd / Project Dwy “D” SSSC/Dwy N/A 

Dwy – Driveway 
TS – Traffic Signal Controlled Intersection 
SSSC – Side Street Stop Controlled Intersection 
Delay – seconds per vehicle 
LOS – Level of Service 
99.9* - Delay exceeds LOS F 

 

As presented in under the Table 7-1, under the future conditions, the study intersections would operate at 
LOS D or better except Bear Valley Road and Pluto Drive.  

7.2 Future Conditions Traffic Signal Warrant Analysis 

A traffic signal warrant analysis was completed for the side street stop-controlled intersection of Bear Valley 
A traffic signal warrant analysis (Warrant 3 - Peak Hour) was completed for the side street stop-controlled 
intersection of Bear Valley Road and Pluto Drive. The intersection does not meet the peak hour warrant under 
the background conditions scenario. The traffic signal warrant analyses are provided in Appendix C. 
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8 FUTURE PLUS PROJECT CONDITIONS (YEAR 2033) 

The future plus project conditions scenario adds the project’s estimated traffic generation to the future 
condition scenario described in Chapter 7. Impacts identified in this scenario are considered “cumulative” 
impacts—impacts that the project contributes to, but does not solely cause, and may be responsible for a fair-
share of the cost to implement any mitigation measures. 

8.1 Future Plus Project Traffic Analysis 

The forecasted volumes for this scenario are illustrated in Figure 14. Intersection capacity analysis for the 
study intersections uses the existing lanes geometries and the proposed project-specific access, roadway, and 
off-site intersection improvements described earlier. Further, the analysis of this scenario assumes 
completion of a regional improvement to add an additional through lane on Bear Valley Road in each direction. 
This regional improvement is assumed to be implemented by others in the future but would not be possible 
without the right-of-way dedication and proposed widening of Bear Valley Road by the project. Therefore, 
this regional improvement is only assumed under future plus project conditions. Figure 15 illustrates future 
plus project lane geometries used in the analysis. The results of the intersection capacity analysis are shown 
in Table 8-1 and provided in Appendix B. 

Table 8-1: Intersection Capacity Analysis – Future Plus Project Conditions (Year 2033) 

Intersection 
Intersection  
Control Type 

Future Condition Future + Project Condition 

AM Peak PM Peak AM Peak PM Peak 

Delay LOS Delay LOS Delay LOS Delay LOS 

1. Bear Valley Rd / Amethyst Rd  TS 44.2 D 41.4 D 41.1  D 40.2 D 

2. Bear Valley Rd / Pluto Dr SSSC 12.8 B 13.4 B 33.8 D 99.99* F 

3. Bear Valley Rd / Pacoima Rd  SSSC 16.1 B 18.1 B 22.7 C 25.9 C 

4. Amethyst Rd / Sierra Rd / Driveway “A” SSSC/Driveway 10.5 B 12.6 B 13.2  B 15.4 C 

5. Amethyst Rd / Driveway “B”  SSSC/Driveway N/A 12.4 B 13.3 B 

6. Bear Valley Rd / Driveway “C”  SSSC/Driveway N/A 11.3 B 12.1 B 

7. Bear Valley Rd / Driveway “D” SSSC/Driveway N/A 12.6 B 15.3 C 

TS – Traffic Signal Controlled Intersection 
SSSC – Side Street Stop Controlled Intersection 
N/A – Not Applicable Future Intersection. 
Delay – seconds per vehicle 
LOS – Level of Service 
99.99* - Delay exceeds LOS F 

 

As presented in Table 8-1, under future plus project conditions, the study intersections would operate at LOS 
D or better except Bear Valley Road and Pluto Drive. The construction of the south leg of the intersection and 
the addition of project traffic causes the PM peak hour to operate at LOS F for the worst movement from the 
stop-controlled side street (northbound through and left).  

8.2 Future Plus Project Conditions Traffic Signal Warrant Analysis  

A traffic signal warrant analysis was completed for the side street stop-controlled intersection of Bear Valley 
A traffic signal warrant analysis (Warrant 3 - Peak Hour) was completed for the side street stop-controlled 
intersection of Bear Valley Road and Pluto Drive. The intersection does not meet the peak hour warrant under 
the background conditions scenario. The traffic signal warrant analyses are provided in Appendix C. 
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9 APPENDICES 
 
Appendix A: Turn Movement Count Volumes 
Appendix B: Intersection Capacity Analysis Calculations 
Appendix C: Traffic Signal Warrant Worksheets 
 



 
 

 

Appendix A: Turn Movement Count Volumes 
  


