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I. Introduction and Summary 
 

 
A. Purpose of Report and Study Objectives 

 
The purpose of this traffic impact analysis is to evaluate the development of the Terracina 
project.  This traffic report presents the traffic impact study methodology, analysis, findings, 
recommendations, and supporting data. 
 
Study objectives include (1) documentation of existing traffic conditions in the vicinity of the 
site; (2) calculation of existing plus project traffic conditions; (3) analysis of existing plus 
ambient plus project traffic conditions; (4) evaluation of traffic conditions for existing plus 
ambient growth plus project plus cumulative; (5) analysis of General Plan Buildout traffic 
conditions without and with the project; and (6) determination of on-site and off-site 
improvements and system management actions needed to achieve City of Lake Elsinore 
level of service requirements. 
 
Although this is a technical report, every effort has been made to write the report clearly 
and concisely.  To assist the reader with those terms unique to transportation engineering, 
a glossary of terms is provided within Appendix A. 
 

B. Executive Summary 
 
1. Site Location and Study Area 

 
The project site is located adjacent to Terra Cotta Road between Lakeshore Drive and 
Nichols Road in the City of Lake Elsinore.  Figure 1 illustrates the traffic analysis study 
area. 
 
Based upon the City of Lake Elsinore Scoping Agreement (see Appendix B), the study 
area includes the following intersections: 
 

Lake Street (NS) at: 
I-15 Freeway NB Ramps (EW) - #1 
I-15 Freeway SB Ramps (EW) - #2 
Nichols Road (EW) - #3 
Lakeshore Drive (EW) - #4 
 

Terra Cotta Road (NS) at: 
Nichols Road (EW) - #5 
Hoff Avenue (EW) - #6 
Terracina Drive (EW) - #7 
Naples Way (EW) - #8 
Lakeshore Drive (EW) - #9 
 

Dryden Street (NS) at: 
Arnold Avenue (EW) - #10 
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Cimarron Road (EW) - #11 
Lakeshore Drive (EW) - #12 
 

Stoddard Street (NS) at: 
Swan Avenue (EW) - #13 
 

Machado Street (NS) at: 
Lakeshore Drive (EW) - #14 
 

Riverside Drive (NS) at: 
Lakeshore Drive (EW) - #15 
 

I-15 Freeway SB Ramps (NS) at: 
Nichols Road (EW) - #16 
 

I-15 Freeway NB Ramps (NS) at: 
Nichols Road (EW) - #17 

 
2. Development Description 

 
The approximately 151 acre project site is proposed to be developed with 468 single-
family detached residential dwelling units for Option A.  Option B (see Appendix C) is 
proposed to be developed with 448 single-family detached residential dwelling units 
and 51 multi-family attached residential dwelling units.  The project site will have 
access to Terra Cotta Road, Dryden Street, Stoddard Street, and Dolbeer Street. 
 

3. Principal Findings 
 

a. The following definitions of deficiency and significant impact have been 
developed in accordance with the City of Lake Elsinore requirements: 
 

The definition of an intersection deficiency has been obtained from the 
City of Lake Elsinore General Plan.  The General Plan states that peak 
hour intersection operations of Level of Service D or better are generally 
acceptable.  Therefore, any intersection operating at Level of Service E to 
F will be considered deficient. 

 
b. Existing: 

 
For Existing traffic conditions, the study area intersections are currently 
operating within acceptable Levels of Service during the peak hours (see Table 
1), except for the following study area intersections that currently operate at 
unacceptable Levels of Service during the morning peak hour: 
 

Lake Street (NS) at: 
I-15 Freeway NB Ramps (EW) - #1 
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Terra Cotta Road (NS) at: 

Lakeshore Drive (EW) - #9 
 
Traffic signals appear to currently be warranted at the following study area 
intersections for Existing traffic conditions (see Appendix F): 
 

Lake Street (NS) at: 
I-15 Freeway NB Ramps (EW) - #1 
I-15 Freeway SB Ramps (EW) - #2 
 

I-15 Freeway SB Ramps (NS) at: 
Nichols Road (EW) - #16 

 
The unsignalized intersections have been evaluated for traffic signals using the 
California Department of Transportation Warrant 3 Peak Hour traffic signal 
warrant analysis, as specified in the Manual of Uniform Traffic Control Devices 
2003 California Supplement, dated January 21, 2010. 
 

c. Existing Plus Project: 
 
For Existing Plus Project traffic conditions, the study area intersections are 
projected to operate within acceptable Levels of Service during the peak hours 
(see Table 4), except for the following study area intersections that are 
projected to operate at unacceptable Levels of Service during the peak hours: 
 

Lake Street (NS) at: 
I-15 Freeway NB Ramps (EW) - #1 
I-15 Freeway SB Ramps (EW) - #2 – For Option B Only 
 

Terra Cotta Road (NS) at: 
Nichols Road (EW) - #5 
Lakeshore Drive (EW) - #9 
 

I-15 Freeway NB Ramps (NS) at: 
Nichols Road (EW) - #17 

 
For Existing Plus Project traffic conditions, the study area intersections are 
projected to operate within acceptable Levels of Service during the peak hours, 
with improvements (see Table 4). 
 
Traffic signals are projected to be warranted at the following additional study 
area intersections for Existing Plus Project traffic conditions (see Appendix F): 

 
Terra Cotta Road (NS) at: 

Lakeshore Drive (EW) - #9 
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I-15 Freeway NB Ramps (NS) at: 
Nichols Road (EW) - #17 

 
The unsignalized intersections have been evaluated for traffic signals using the 
California Department of Transportation Warrant 3 Peak Hour traffic signal 
warrant analysis, as specified in the Manual of Uniform Traffic Control Devices 
2003 California Supplement, dated January 21, 2010. 
 

d. Existing Plus Ambient Growth Plus Project: 
 
For Existing Plus Ambient Growth Plus Project traffic conditions, the study area 
intersections are projected to operate within acceptable Levels of Service 
during the peak hours (see Table 5), except for the following study area 
intersections that are projected to operate at unacceptable Levels of Service 
during the peak hours: 
 

Lake Street (NS) at: 
I-15 Freeway NB Ramps (EW) - #1 
I-15 Freeway SB Ramps (EW) - #2 
 

Terra Cotta Road (NS) at: 
Nichols Road (EW) - #5 
Lakeshore Drive (EW) - #9 
 

I-15 Freeway NB Ramps (NS) at: 
Nichols Road (EW) - #17 

 
For Existing Plus Ambient Growth Plus Project traffic conditions, the study area 
intersections are projected to operate within acceptable Levels of Service 
during the peak hours, with improvements (see Table 5). 
 

e. Existing Plus Ambient Growth Plus Project Plus Cumulative: 
 
For Existing Plus Ambient Growth Plus Project Plus Cumulative traffic 
conditions, the study area intersections are projected to operate within 
acceptable Levels of Service during the peak hours (see Table 6), except for the 
following study area intersections that are projected to operate at 
unacceptable Levels of Service during the peak hours: 
 

Lake Street (NS) at: 
I-15 Freeway NB Ramps (EW) - #1 
I-15 Freeway SB Ramps (EW) - #2 

 
Terra Cotta Road (NS) at: 

Nichols Road (EW) - #5 
Lakeshore Drive (EW) - #9 
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I-15 Freeway NB Ramps (NS) at: 
Nichols Road (EW) - #17 

 
For Existing Plus Ambient Growth Plus Project Plus Cumulative traffic 
conditions, the study area intersections are projected to operate within 
acceptable Levels of Service during the peak hours, with improvements (see 
Table 6). 
 
A traffic signal is projected to be warranted at the following additional study 
area intersection for Existing Plus Ambient Growth Plus Project Plus Cumulative 
traffic conditions (see Appendix F): 
 

Terra Cotta Road (NS) at: 
Nichols Road (EW) - #5 – For Option B Only 

 
The unsignalized intersections have been evaluated for traffic signals using the 
California Department of Transportation Warrant 3 Peak Hour traffic signal 
warrant analysis, as specified in the Manual of Uniform Traffic Control Devices 
2003 California Supplement, dated January 21, 2010. 
 

f. General Plan Buildout Without Project: 
 
For General Plan Buildout Without Project traffic conditions, the study area 
intersections are projected to operate within acceptable Levels of Service 
during the peak hours (see Table 7), except for the following study area 
intersections that are projected to operate at unacceptable Levels of Service 
during the peak hours: 
 

Lake Street (NS) at: 
I-15 Freeway NB Ramps (EW) - #1 
I-15 Freeway SB Ramps (EW) - #2 
Nichols Road (EW) - #3 

 
Terra Cotta Road (NS) at: 

Nichols Road (EW) - #5 
Lakeshore Drive (EW) - #9 
 

Machado Street (NS) at: 
Lakeshore Drive (EW) - #14 
 

Riverside Drive (NS) at: 
Lakeshore Drive (EW) - #15 
 

I-15 Freeway SB Ramps (NS) at: 
Nichols Road (EW) - #16 
 

I-15 Freeway NB Ramps (NS) at: 
Nichols Road (EW) - #17 
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For General Plan Buildout Without Project traffic conditions, the study area 
intersections are projected to operate within acceptable Levels of Service 
during the peak hours, with improvements (see Table 7). 
 

g. General Plan Buildout With Project: 
 
For General Plan Buildout With Project traffic conditions, the study area 
intersections are projected to operate within acceptable Levels of Service 
during the peak hours (see Table 8), except for the following study area 
intersections that are projected to operate at unacceptable Levels of Service 
during the peak hours: 
 

Lake Street (NS) at: 
I-15 Freeway NB Ramps (EW) - #1 
I-15 Freeway SB Ramps (EW) - #2 
Nichols Road (EW) - #3 

 
Terra Cotta Road (NS) at: 

Nichols Road (EW) - #5 
Lakeshore Drive (EW) - #9 
 

Machado Street (NS) at: 
Lakeshore Drive (EW) - #14 
 

Riverside Drive (NS) at: 
Lakeshore Drive (EW) - #15 
 

I-15 Freeway SB Ramps (NS) at: 
Nichols Road (EW) - #16 
 

I-15 Freeway NB Ramps (NS) at: 
Nichols Road (EW) - #17 

 
For General Plan Buildout With Project traffic conditions, the study area 
intersections are projected to operate within acceptable Levels of Service 
during the peak hours, with improvements (see Table 8). 
 

4. Conclusions 
 
The proposed development (Option A) is projected to generate approximately 4,455 
daily vehicle trips, 351 of which occur during the morning peak hour and 468 of which 
occur during the evening peak hour. 
 
The proposed development (Option B) is projected to generate approximately 4,561 
daily vehicle trips, 359 of which occur during the morning peak hour and 475 of which 
occur during the evening peak hour. 
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The Alberhill Ranch project has been included as an other development project in the 
study area. 
 

5. Recommendations 
 
On-Site 
 
Site-specific circulation and access recommendations are depicted on Figure 51.  The 
connection of Terracina Drive to Dryden Street at Arnold Avenue should be 
eliminated.  Dryden Street should be restricted to right turns in/out and left turns in 
only at its intersection with Lakeshore Drive. 
 
Construct Terra Cotta Road adjacent to the project site at its ultimate cross-section 
width including sidewalk and parkway improvements in conjunction with 
development. 
 
Construct the extension of Terra Cotta Road from the north project boundary to 
Nichols Road with a 32 foot paved roadway width in conjunction with development. 
 
Construct the extension of Hoff Avenue from the west project boundary to Terra 
Cotta Road with a 32 foot paved roadway width in conjunction with development. 
 
Construct Lakeshore Drive adjacent to the project site at its ultimate half-section 
width including sidewalk and parkway improvements in conjunction with 
development. 
 
Construct Dryden Street adjacent to the project site at its ultimate half-section width 
including sidewalk and parkway improvements in conjunction with development. 
 
Construct Stoddard Street adjacent to the project site at its ultimate half-section 
width including sidewalk and parkway improvements in conjunction with 
development. 
 
On-site traffic signing/striping should be implemented in conjunction with detailed 
construction plans for the project site. 
 
Sight distance at the project accesses shall comply with standard California 
Department of Transportation/City of Lake Elsinore sight distance standards. The final 
grading, landscaping, and street improvement plans shall demonstrate that sight 
distance standards are met. Such plans must be reviewed by the City and approved as 
consistent with this measure prior to issue of grading permits. 
 
Off-Site 
 
As is the case for any roadway design, the City of Lake Elsinore should periodically 
review traffic operations in the vicinity of the project once the project is constructed 
to assure that the traffic operations are satisfactory. 
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The project shall participate in the phased construction of the off-site intersection 
improvements through payment of established City of Lake Elsinore fees, 
participation in the Western Riverside Transportation Uniform Mitigation Fees 
program, payment of the project’s fair share traffic contribution (see Tables 9 and 10), 
assessment district and/or community facilities district financing, and construction of 
off-site facilities under appropriate fee credit agreements. 
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II. Proposed Development 
 

 
A. Location 

 
The project site is located adjacent to Terra Cotta Road between Lakeshore Drive and 
Nichols Road in the City of Lake Elsinore.  Figure 1 shows the project location map. 
 

B. Proposed Development 
 
The approximately 151 acre project site is proposed to be developed with 468 single-family 
detached residential dwelling units for Option A.  Option B (see Appendix C) is proposed to 
be developed with 448 single-family detached residential dwelling units and 51 multi-family 
attached residential dwelling units.  The project site will have access to Terra Cotta Road, 
Dryden Street, Stoddard Street, and Dolbeer Street. 
 

C. Site Plan 
 
Figure 2 illustrates the site plan for Option A.  The Option B land use plan is included in 
Appendix C. 
 
The following describes the proposed land uses from a traffic engineering viewpoint: 
 
Single-Family Detached Residential:  The primary market for these units will be families with 
children.  As a result, peak traffic volumes will occur during home-to-work and work-to-
home trips.  Child-related trips such as home-to-school or home-to-Little League are also a 
significant factor in the daily trip generation, but they have a smaller influence on peak hour 
volumes. 
 
Multi-Family Attached Residential:  Peak traffic volumes occur in the morning and evening 
when inhabitants are going to and from work.  Mid-day volumes are often shopping 
oriented or child related, such as home-to-school and home-to-Little League. 
 

D. Phasing and Timing 
 
The proposed project is anticipated for opening in Year 2015 and is proposed to be built in 
one phase.  This traffic impact analysis is based upon 4 years of background traffic growth 
(2012-2016). 
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III. Area Conditions 
 

 
A. Study Area 

 
1. Area of Significant Traffic Impact 

 
Based upon the City of Lake Elsinore Scoping Agreement (see Appendix B), the study 
area includes the following intersections: 
 

Lake Street (NS) at: 
I-15 Freeway NB Ramps (EW) - #1 
I-15 Freeway SB Ramps (EW) - #2 
Nichols Road (EW) - #3 
Lakeshore Drive (EW) - #4 
 

Terra Cotta Road (NS) at: 
Nichols Road (EW) - #5 
Hoff Avenue (EW) - #6 
Terracina Drive (EW) - #7 
Naples Way (EW) - #8 
Lakeshore Drive (EW) - #9 
 

Dryden Street (NS) at: 
Arnold Avenue (EW) - #10 
Cimarron Road (EW) - #11 
Lakeshore Drive (EW) - #12 
 

Stoddard Street (NS) at: 
Swan Avenue (EW) - #13 
 

Machado Street (NS) at: 
Lakeshore Drive (EW) - #14 
 

Riverside Drive (NS) at: 
Lakeshore Drive (EW) - #15 
 

I-15 Freeway SB Ramps (NS) at: 
Nichols Road (EW) - #16 
 

I-15 Freeway NB Ramps (NS) at: 
Nichols Road (EW) - #17 
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B. Site Accessibility 
 
1. Area Roadway System 

 
Figure 3 identifies the existing roadway conditions for study area roadways.  The 
number of through lanes for existing roadways and the existing intersection controls 
are identified. 
 
Figure 4 exhibits the City of Lake Elsinore General Plan Circulation Element.  Existing 
and future roadways are included in the Circulation Element of the General Plan and 
are graphically depicted on Figure 4.  This figure shows the nature and extent of 
arterial highways that are needed to adequately serve the ultimate development 
depicted by the Land Use Element of the General Plan and serves to coordinate future 
arterials between local jurisdictions.  Figure 5 illustrates the City of Lake Elsinore 
General Plan roadway cross-sections. 
 

2. Traffic Volumes and Conditions 
 
Figure 6 depicts the Existing average daily traffic volumes.  The Existing average daily 
traffic volumes were obtained from the 2011 Traffic Volumes on the California State 
Highway System by the California Department of Transportation and were factored 
from peak hour counts obtained by Kunzman Associates, Inc. in November 2012 (see 
Appendix D) using the following formula for each intersection leg: 
 

PM Peak Hour (Approach + Exit Volume) x 12 = Leg Volume. 
 
This is a conservative estimate and may over estimate the average daily traffic 
volumes. 
 
The technique used to assess the capacity needs of an intersection is known as the 
Intersection Delay Method (see Appendix E).  To calculate delay, the volume of traffic 
using the intersection is compared with the capacity of the intersection. 
 
The existing delay and Level of Service for intersections in the vicinity of the project 
are shown in Table 1.  Existing delay is based upon manual morning and evening peak 
hour intersection turning movement counts made for Kunzman Associates, Inc. in 
November 2012 (see Figures 7 and 8).  Traffic count worksheets are provided in 
Appendix B. 
 
There are two peak hours in a weekday.  The morning peak hour is between 7:00 AM 
and 9:00 AM, and the evening peak hour is between 4:00 PM and 6:00 PM.  The 
actual peak hour within the two hour interval is the four consecutive 15 minute 
periods with the highest total volume when all movements are added together.  Thus, 
the evening peak hour at one intersection may be 4:45 PM to 5:45 PM if those four 
consecutive 15 minute periods have the highest combined volume. 
 
For Existing traffic conditions, the study area intersections are currently operating 
within acceptable Levels of Service during the peak hours (see Table 1), except for the 
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following study area intersections that currently operate at unacceptable Levels of 
Service during the morning peak hour: 
 

Lake Street (NS) at: 
I-15 Freeway NB Ramps (EW) - #1 
 

Terra Cotta Road (NS) at: 
Lakeshore Drive (EW) - #9 
 

Existing delay worksheets are provided in Appendix E. 
 

3. Traffic Signal Warrant Analysis 
 
Traffic signals appear to currently be warranted at the following study area 
intersections for Existing traffic conditions (see Appendix F): 
 

Lake Street (NS) at: 
I-15 Freeway NB Ramps (EW) - #1 
I-15 Freeway SB Ramps (EW) - #2 
 

I-15 Freeway SB Ramps (NS) at: 
Nichols Road (EW) - #16 
 

The unsignalized intersections have been evaluated for traffic signals using the 
California Department of Transportation Warrant 3 Peak Hour traffic signal warrant 
analysis, as specified in the Manual of Uniform Traffic Control Devices 2003 California 
Supplement, dated January 21, 2010. 
 

4. Transit Service 
 
The study area is currently served by Riverside Transit Agency Routes 8 and 22 along 
Lakeshore Drive (east of Machado Street), Riverside Drive (north of Lakeshore Drive, 
and Nichols Road (at the I-15 Freeway). 



Traffic

Control3 L T R L T R L T R L T R Morning Evening
Lake Street (NS) at:

I-15 Freeway NB Ramps (EW) - #1 CSS 0.5 0.5 0 0 0.5 0.5 0 0 0 0 1 0 99.9-F4 19.9-C
I-15 Freeway SB Ramps (EW) - #2 CSS 0 1 d 0.5 0.5 0 0.5 0.5 1 0 0 0 11.1-B 22.0-C
Nichols Road (EW) - #3 TS 1 1 1>> 1 0.5 0.5 0 1 0 0 1 0 16.8-B 17.5-B
Lakeshore Drive (EW) - #4 TS 1 2 1 2 2 d 0.5 1 0.5 1 1 2> 22.2-C 17.7-B

Terra Cotta Road (NS) at:
Nichols Road (EW) - #5 CSS 0.5 0 0.5 0 0 0 0 0.5 0.5 0.5 0.5 0 11.1-B 9.2-A
Lakeshore Drive (EW) - #9 CSS 0 1 0 0 1 0 1 1 1 1 0.5 0.5 49.9-E 26.5-D

Dryden Street (NS) at:
Arnold Avenue (EW) - #10 CSS5 0 0 1 0 0 0 0 0 0 1 0 0 9.1-A 9.2-A
Cimarron Road (EW) - #11 CSS 0 0.5 0.5 0.5 0.5 0 0 0 0 0.5 0 0.5 8.7-A 8.8-A
Lakeshore Drive (EW) - #12 CSS 0 1 0 0 1 0 1 1 d 1 1 1 28.7-D 22.6-C

Stoddard Street (NS) at:
Swan Avenue (EW) - #13 CSS 0 0.5 0.5 0.5 0.5 0 0 0 0 0.5 0 0.5 8.4-A 8.3-A

Machado Street (NS) at:
Lakeshore Drive (EW) - #14 TS 1 1 1 0 1 0 1 1 1 1 0.5 0.5 18.3-B 21.5-C

Riverside Drive (NS) at:
Lakeshore Drive (EW) - #15 TS 1 2 1 1 1 1 1 2 1 1 1.5 0.5 26.6-C 29.1-C

I-15 Freeway SB Ramps (NS) at:
Nichols Road (EW) - #16 AWS 0 0 0 0.5 0.5 d 0 1 1 1 1 0 15.4-C 11.4-B

I-15 Freeway NB Ramps (NS) at:
Nichols Road (EW) - #17 CSS 0.5 0.5 d 0 0 0 1 1 0 0 0.5 0.5 32.0-D 25.7-D

1 When a right turn lane is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be sufficient width for

right turning vehicles to travel outside the through lanes.

L = Left; T = Through; R = Right; d = Defacto Right Turn; > = Right Turn Overlap; >> = Free Right Turn

2 Delay and Level of Service has been calculated using the following analysis software: Traffix, Version 7.9.0215 (2008).  Per the Highway Capacity

Manual, overall average intersection delay and level of service are shown for intersections with traffic signal or all ways top control.  For intersections

with cross street stop control, the delay and level of service for the worst individual movement (or movements sharing a single lane) are shown.

3 CSS = Cross Street Stop; TS = Traffic Signal; AWS = All Way Stop

4 99.9-F = Delay High, Intersection Unstable, Level of Service F.

5 The north leg is currently not paved.

Intersection

Table 1

Existing Intersection Delay and Level of Service

Intersection Approach Lanes1 Peak Hour
Northbound Southbound Eastbound Westbound Delay - LOS2
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IV. Project Traffic 
 

 
The approximately 151 acre project site is proposed to be developed with 468 single-family 
detached residential dwelling units for Option A.  Option B (see Appendix C) is proposed to be 
developed with 448 single-family detached residential dwelling units and 51 multi-family attached 
residential dwelling units. 
 
A. Site Traffic 

 
1. Trip Generation 

 
The trips generated by the project are determined by multiplying an appropriate trip 
generation rate by the quantity of land use.  Trip generation rates are predicated on 
the assumption that energy costs, the availability of roadway capacity, the availability 
of vehicles to drive, and life styles remain similar to what are known today.  A major 
change in these variables may affect trip generation rates. 
 
Trip generation rates were determined for daily traffic, morning peak hour inbound 
and outbound traffic, and evening peak hour inbound and outbound traffic for the 
proposed land uses.  By multiplying the traffic generation rates by the land use 
quantities, the traffic volumes are determined.  Table 2 exhibits the traffic generation 
rates, project peak hour volumes, and project daily traffic volumes.  The traffic 
generation rates are from the Institute of Transportation Engineers, Trip Generation, 
9th Edition, 2012. 
 
The proposed development (Option A) is projected to generate approximately 4,455 
daily vehicle trips, 351 of which occur during the morning peak hour and 468 of which 
occur during the evening peak hour. 
 
The proposed development (Option B) is projected to generate approximately 4,561 
daily vehicle trips, 359 of which occur during the morning peak hour and 475 of which 
occur during the evening peak hour. 
 

2. Trip Distribution 
 
In order to quantify the project land uses, the project has been divided into four (4) 
traffic analysis zones (see Figure 9). 
 
Figures 10 to 13 contain the directional distributions of the project traffic for the 
proposed land use. 
 
To determine the trip distributions for the proposed project, peak hour traffic counts 
of the existing directional distribution of traffic for existing areas in the vicinity of the 
site and other additional information on future development and traffic impacts in 
the area were reviewed. 
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3. Trip Assignment 
 
Based on the identified trip generation and distributions, Option A project average 
daily traffic volumes have been calculated and shown on Figure 14.  Morning and 
evening peak hour intersection turning movement volumes expected from the Option 
A project are shown on Figures 15 and 16, respectively. 
 
Based on the identified trip generation and distributions, Option B project average 
daily traffic volumes have been calculated and shown on Figure 17.  Morning and 
evening peak hour intersection turning movement volumes expected from the Option 
B project are shown on Figures 18 and 19, respectively. 
 
Based upon the request of City of Lake Elsinore staff, the project turning movement 
volumes by traffic analysis zone are included in Appendix H. 
 

4. Modal Split 
 
The traffic reducing potential of public transit has not been considered in this report.  
Essentially the traffic projections are conservative in that public transit might be able 
to reduce the traffic volumes. 

 



Land Use Quantity Units1 Inbound Outbound Total Inbound Outbound Total Daily

Trip Generation Rates2

Single-Family Detached Residential DU 0.19 0.56 0.75 0.63 0.37 1.00 9.52
Multi-Family Attached Residential DU 0.07 0.37 0.44 0.35 0.17 0.52 5.81

Trips Generated - Option A
Single-Family Detached Residential 468 DU 89 262 351 295 173 468 4,455
Trips Generated - Option B
Single-Family Detached Residential 448 DU 85 251 336 282 166 448 4,265
Multi-Family Attached Residential 51 DU 4 19 23 18 9 27 296
Total 499 DU 89 270 359 300 175 475 4,561

1  DU = Dwelling Units

2  Source:  Institute of Transportation Engineers, Trip Generation, 9th Edition, 2012, Land Use Categories 210 and 230.

Table 2

Project Trip Generation

Peak Hour
Morning Evening
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V. Traffic Analysis 
 

 
A. Other Development Traffic 

 
1. Method of Projection 

 
To assess Existing Plus Ambient Growth Plus Project Plus Cumulative traffic 
conditions, project traffic is combined with existing traffic, other development, and 
areawide growth.  The Opening Year for analysis purposes in this report is 2016. 
 
The General Plan Buildout traffic volumes have been derived from information 
obtained from within the City of Lake Elsinore General Plan Update (December 2011). 
 

2. Non-Site Traffic for Study Area 
 
Table 3 lists the proposed land use for the other development (Alberhill Ranch) for 
Existing Plus Ambient Growth Plus Project Plus Cumulative traffic conditions provided 
by the City of Lake Elsinore.  The City of Lake Elsinore staff did not provide any other 
Year 2016 projects in the study area. 
 
Table 3 shows the daily and peak hour vehicle trips generated by the surrounding 
approved development in the study area.  Figure 20 contains the Existing Plus 
Ambient Growth Plus Project Plus Cumulative directional distribution and assignment 
of the other development traffic.  Based on the identified Existing Plus Ambient 
Growth Plus Project Plus Cumulative trip distribution for the other development on 
arterial highways throughout the study area, other development average daily traffic 
volumes are shown on Figure 21.  Other development morning and evening peak 
hour intersection turning movement volumes are shown on Figures 22 and 23, 
respectively. 
 

3. Through Traffic 
 
To account for areawide growth on roadways, Opening Year (2016) traffic volumes 
have been calculated based on a “conservative” 2.0 percent annual growth rate of 
existing traffic volumes over a four year period (Year 2012 to Year 2016). 
 

B. Average Daily Traffic Volumes 
 
1. Existing Plus Project 

 
Figure 24 shows the average daily traffic volumes that can be expected for Existing 
Plus Project traffic conditions – Option A and Figure 25 shows the average daily traffic 
volumes that can be expected for Existing Plus Project traffic conditions – Option B. 
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2. Existing Plus Ambient Growth Plus Project 
 
Figure 26 shows the average daily traffic volumes that can be expected for Existing 
Plus Ambient Growth Plus Project traffic conditions – Option A and Figure 27 shows 
the average daily traffic volumes that can be expected for Existing Plus Ambient 
Growth Plus Project traffic conditions – Option B. 
 

3. Existing Plus Ambient Growth Plus Project Plus Cumulative 
 
Figure 28 shows the average daily traffic volumes that can be expected for Existing 
Plus Ambient Growth Plus Project Plus Cumulative traffic conditions – Option A and 
Figure 29 shows the average daily traffic volumes that can be expected for Existing 
Plus Ambient Growth Plus Project Plus Cumulative traffic conditions – Option B. 
 

4. General Plan Buildout Without Project 
 
Figure 30 shows the average daily traffic volumes that can be expected for General 
Plan Buildout Without Project traffic conditions. 
 

5. General Plan Buildout With Project 
 
Figure 31 shows the average daily traffic volumes that can be expected for General 
Plan Buildout With Project traffic conditions – Option A and Figure 32 shows the 
average daily traffic volumes that can be expected for General Plan Buildout With 
Project traffic conditions – Option B. 
 

C. Levels of Service 
 
1. Existing Plus Project 

 
The Existing Plus Project delay and Level of Service for the study area roadway 
network are shown in Table 4.  Table 4 shows delay values based on the geometrics at 
the study area intersections without and with improvements.  Existing Plus Project – 
Option A morning and evening peak hour intersection turning movement volumes are 
shown on Figures 33 and 34, respectively.  Existing Plus Project – Option B morning 
and evening peak hour intersection turning movement volumes are shown on Figures 
35 and 36, respectively. 
 
For Existing Plus Project traffic conditions, the study area intersections are projected 
to operate within acceptable Levels of Service during the peak hours (see Table 4), 
except for the following study area intersections that are projected to operate at 
unacceptable Levels of Service during the peak hours: 
 

Lake Street (NS) at: 
I-15 Freeway NB Ramps (EW) - #1 
I-15 Freeway SB Ramps (EW) - #2 – For Option B Only 
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Terra Cotta Road (NS) at: 
Nichols Road (EW) - #5 
Lakeshore Drive (EW) - #9 
 

I-15 Freeway NB Ramps (NS) at: 
Nichols Road (EW) - #17 
 

For Existing Plus Project traffic conditions, the study area intersections are projected 
to operate within acceptable Levels of Service during the peak hours, with 
improvements (see Table 4).  Existing Plus Project delay worksheets are provided in 
Appendix E. 
 

2. Existing Plus Ambient Growth Plus Project 
 
The Existing Plus Ambient Growth Plus Project delay and Level of Service for the study 
area roadway network are shown in Table 5.  Table 5 shows delay values based on the 
geometrics at the study area intersections without and with improvements.  Existing 
Plus Ambient Growth Plus Project – Option A morning and evening peak hour 
intersection turning movement volumes are shown on Figures 37 and 38, 
respectively.  Existing Plus Ambient Growth Plus Project – Option B morning and 
evening peak hour intersection turning movement volumes are shown on Figures 39 
and 40, respectively. 
 
For Existing Plus Ambient Growth Plus Project traffic conditions, the study area 
intersections are projected to operate within acceptable Levels of Service during the 
peak hours (see Table 5), except for the following study area intersections that are 
projected to operate at unacceptable Levels of Service during the peak hours: 
 

Lake Street (NS) at: 
I-15 Freeway NB Ramps (EW) - #1 
I-15 Freeway SB Ramps (EW) - #2 
 

Terra Cotta Road (NS) at: 
Nichols Road (EW) - #5 
Lakeshore Drive (EW) - #9 
 

I-15 Freeway NB Ramps (NS) at: 
Nichols Road (EW) - #17 
 

For Existing Plus Ambient Growth Plus Project traffic conditions, the study area 
intersections are projected to operate within acceptable Levels of Service during the 
peak hours, with improvements (see Table 5).  Existing Plus Ambient Growth Plus 
Project delay worksheets are provided in Appendix E. 
 

3. Existing Plus Ambient Growth Plus Project Plus Cumulative 
 
The Existing Plus Ambient Growth Plus Project Plus Cumulative delay and Level of 
Service for the study area roadway network are shown in Table 6.  Table 6 shows 
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delay values based on the geometrics at the study area intersections without and 
with improvements.  Existing Plus Ambient Growth Plus Project Plus Cumulative – 
Option A morning and evening peak hour intersection turning movement volumes are 
shown on Figures 41 and 42, respectively.  Existing Plus Ambient Growth Plus Project 
Plus Cumulative – Option B morning and evening peak hour intersection turning 
movement volumes are shown on Figures 43 and 44, respectively. 
 
For Existing Plus Ambient Growth Plus Project Plus Cumulative traffic conditions, the 
study area intersections are projected to operate within acceptable Levels of Service 
during the peak hours (see Table 6), except for the following study area intersections 
that are projected to operate at unacceptable Levels of Service during the peak hours: 
 

Lake Street (NS) at: 
I-15 Freeway NB Ramps (EW) - #1 
I-15 Freeway SB Ramps (EW) - #2 
 
 

Terra Cotta Road (NS) at: 
Nichols Road (EW) - #5 
Lakeshore Drive (EW) - #9 
 

I-15 Freeway NB Ramps (NS) at: 
Nichols Road (EW) - #17 
 

For Existing Plus Ambient Growth Plus Project Plus Cumulative traffic conditions, the 
study area intersections are projected to operate within acceptable Levels of Service 
during the peak hours, with improvements (see Table 6).  Existing Plus Ambient 
Growth Plus Project Plus Cumulative delay worksheets are provided in Appendix E. 
 

4. General Plan Buildout Without Project 
 
The General Plan Buildout Without Project delay and Level of Service for the study 
area roadway network are shown in Table 7.  Table 7 shows delay values based on the 
geometrics at the study area intersections without and with improvements.  General 
Plan Buildout Without Project morning and evening peak hour intersection turning 
movement volumes are shown on Figures 45 and 46, respectively. 
 
For General Plan Buildout Without Project traffic conditions, the study area 
intersections are projected to operate within acceptable Levels of Service during the 
peak hours (see Table 7), except for the following study area intersections that are 
projected to operate at unacceptable Levels of Service during the peak hours: 
 

Lake Street (NS) at: 
I-15 Freeway NB Ramps (EW) - #1 
I-15 Freeway SB Ramps (EW) - #2 
Nichols Road (EW) - #3 
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Terra Cotta Road (NS) at: 
Nichols Road (EW) - #5 
Lakeshore Drive (EW) - #9 
 

Machado Street (NS) at: 
Lakeshore Drive (EW) - #14 
 

Riverside Drive (NS) at: 
Lakeshore Drive (EW) - #15 
 

I-15 Freeway SB Ramps (NS) at: 
Nichols Road (EW) - #16 
 

I-15 Freeway NB Ramps (NS) at: 
Nichols Road (EW) - #17 

 
For General Plan Buildout Without Project traffic conditions, the study area 
intersections are projected to operate within acceptable Levels of Service during the 
peak hours, with improvements (see Table 7).  General Plan Buildout Without Project 
delay worksheets are provided in Appendix E. 
 

5. General Plan Buildout With Project 
 
The General Plan Buildout With Project delay and Level of Service for the study area 
roadway network are shown in Table 8.  Table 8 shows delay values based on the 
geometrics at the study area intersections without and with improvements.  General 
Plan Buildout With Project – Option A morning and evening peak hour intersection 
turning movement volumes are shown on Figures 47 and 48, respectively.  General 
Plan Buildout Without Project – Option B morning and evening peak hour intersection 
turning movement volumes are shown on Figures 49 and 50, respectively. 
 
For General Plan Buildout With Project traffic conditions, the study area intersections 
are projected to operate within acceptable Levels of Service during the peak hours 
(see Table 8), except for the following study area intersections that are projected to 
operate at unacceptable Levels of Service during the peak hours: 
 

Lake Street (NS) at: 
I-15 Freeway NB Ramps (EW) - #1 
I-15 Freeway SB Ramps (EW) - #2 
Nichols Road (EW) - #3 
 
 

Terra Cotta Road (NS) at: 
Nichols Road (EW) - #5 
Lakeshore Drive (EW) - #9 
 

Machado Street (NS) at: 
Lakeshore Drive (EW) - #14 
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Riverside Drive (NS) at: 

Lakeshore Drive (EW) - #15 
 

I-15 Freeway SB Ramps (NS) at: 
Nichols Road (EW) - #16 
 

I-15 Freeway NB Ramps (NS) at: 
Nichols Road (EW) - #17 

 
For General Plan Buildout With Project traffic conditions, the study area intersections 
are projected to operate within acceptable Levels of Service during the peak hours, 
with improvements (see Table 8).  General Plan Buildout With Project delay 
worksheets are provided in Appendix 
 

D. Traffic Signal Warrant Analysis 
 
Traffic signals are projected to be warranted at the following additional study area 
intersections for Existing Plus Project traffic conditions (see Appendix F): 
 

Terra Cotta Road (NS) at: 
Lakeshore Drive (EW) - #9 

 
I-15 Freeway NB Ramps (NS) at: 

Nichols Road (EW) - #17 
 
A traffic signal is projected to be warranted at the following additional study area 
intersection for Existing Plus Ambient Growth Plus Project Plus Cumulative traffic conditions 
(see Appendix F): 
 

Terra Cotta Road (NS) at: 
Nichols Road (EW) - #5 – For Option B Only 

 
The unsignalized intersections have been evaluated for traffic signals using the California 
Department of Transportation Warrant 3 Peak Hour traffic signal warrant analysis, as 
specified in the Manual of Uniform Traffic Control Devices 2003 California Supplement, 
dated January 21, 2010. 



Land Use Quantity Units2 Inbound Outbound Total Inbound Outbound Total Daily

Trip Generation Rates3

Single-Family Detached Residential DU 0.19 0.56 0.75 0.63 0.37 1.00 9.52
Trips Generated
Single-Family Detached Residential 261 DU 50 146 196 164 97 261 2,485

1  Estimated remaining number of graded pads for Alberhill Ranch for Year 2014.

2  DU = Dwelling Units

3  Source:  Institute of Transportation Engineers, Trip Generation, 9th Edition, 2012, Land Use Category 210.

Table 3

Other Development Trip Generation1

Peak Hour
Morning Evening
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Traffic

Control3 L T R L T R L T R L T R Morning Evening Morning Evening
Lake Street (NS) at:

I-15 Freeway NB Ramps (EW) - #1
- Without Improvements CSS 0.5 0.5 0 0 0.5 0.5 0 0 0 0 1 0 99.9-F4 27.8-D 99.9-F 27.8-D
- With Improvements TS 1.5 0.5 0 0 0.5 0.5 0 0 0 0 1 0 14.4-B 15.5-B 14.4-B 15.5-B
I-15 Freeway SB Ramps (EW) - #2
- Without Improvements CSS 0 1 d 0.5 0.5 0 0.5 0.5 1 0 0 0 11.5-B 33.9-D 11.5-B 34.2-D
- With Improvements TS 0 1 d 1 1 0 0.5 0.5 1 0 0 0 10.0-A 17.7-B 10.0-A 17.8-B
Nichols Road (EW) - #3 TS 1 1 1>> 1 0.5 0.5 0 1 0 0 1 0 22.7-C 20.8-C 23.0-C 20.8-C
Lakeshore Drive (EW) - #4 TS 1 2 1 2 2 d 0.5 1 0.5 1 1 2> 22.5-C 18.1-B 22.5-C 18.1-B

Terra Cotta Road (NS) at:
Nichols Road (EW) - #5
- Without Improvements CSS 0.5 0 0.5 0 0 0 0 0.5 0.5 0.5 0.5 0 44.4-E 18.7-C 50.2-F 18.9-C
- With Improvements TS 0.5 0 0.5 0 0 0 0 0.5 0.5 1 1 0 14.4-B 11.3-B 14.7-B 11.2-B
Hoff Avenue (EW) - #6 CSS 0 0.5 0.5 0.5 0.5 0 0 0 0 0.5 0 0.5 9.2-A 9.2-A 9.3-A 9.3-A
Terracina Drive (EW) - #7 CSS 0 0.5 0.5 1 1 0 0 0 0 0.5 0 0.5 9.2-A 9.4-A 9.2-A 9.4-A
Naples Way (EW) - #8 CSS 1 1 0 0 0.5 0.5 0.5 0 0.5 0 0 0 8.9-A 8.9-A 8.9-A 8.8-A
Lakeshore Drive (EW) - #9
- Without Improvements CSS 0 1 0 0 1 0 1 1 1 1 0.5 0.5 99.9-F 45.2-E 99.9-F 45.2-E
- With Improvements TS 0 1 0 0 1 0 1 1 1 1 0.5 0.5 9.1-A 6.5-A 9.3-A 6.5-A

Dryden Street (NS) at:
Arnold Avenue (EW) - #10 CSS5 0 1 0 0 1 0 0 0 0 0 1 0 9.4-A 9.6-A 9.5-A 9.6-A
Cimarron Road (EW) - #11 CSS 0 1 0 0 1 0 0 1 0 0 1 0 9.2-A 9.8-A 9.2-A 9.8-A

Lakeshore Drive (EW) - #126 CSS 0 0 1 0 0 1 1 1 d 1 1 1 14.1-B 11.9-B 14.2-B 11.9-B
Stoddard Street (NS) at:

Swan Avenue (EW) - #13 CSS 0 1 0 0 1 0 0 1 0 0 1 0 8.7-A 8.4-A 8.7-A 8.4-A
Machado Street (NS) at:

Lakeshore Drive (EW) - #14 TS 1 1 1 0 1 0 1 1 1 1 0.5 0.5 18.8-B 21.8-C 18.8-B 21.8-C
Riverside Drive (NS) at:

Lakeshore Drive (EW) - #15 TS 1 2 1 1 1 1 1 2 1 1 1.5 0.5 27.6-C 31.7-C 27.6-C 31.8-C
I-15 Freeway SB Ramps (NS) at:

Nichols Road (EW) - #16
- Without Improvements AWS 0 0 0 0.5 0.5 d 0 1 1 1 1 0 17.1-C 13.5-B 17.1-C 13.5-B
- With Improvements TS 0 0 0 0.5 0.5 d 0 1 1 1 1 0 10.6-B 7.9-A 10.5-B 7.9-A

I-15 Freeway NB Ramps (NS) at:
Nichols Road (EW) - #17
- Without Improvements CSS 0.5 0.5 d 0 0 0 1 1 0 0 0.5 0.5 46.9-E 40.9-E 46.9-E 41.3-E
- With Improvements TS 0.5 0.5 d 0 0 0 1 1 0 0 0.5 0.5 7.6-A 12.6-B 7.6-A 12.6-B

1 When a right turn lane is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be sufficient width for

right turning vehicles to travel outside the through lanes.

L = Left; T = Through; R = Right; d = Defacto Right Turn; > = Right Turn Overlap; >> = Free Right Turn; 1 = Improvement

2 Delay and Level of Service has been calculated using the following analysis software: Traffix, Version 7.9.0215 (2008).  Per the Highway Capacity

Manual, overall average intersection delay and level of service are shown for intersections with traffic signal or all ways top control.  For intersections

with cross street stop control, the delay and level of service for the worst individual movement (or movements sharing a single lane) are shown.

3 CSS = Cross Street Stop; TS = Traffic Signal; AWS = All Way Stop

4 99.9-F = Delay High, Intersection Unstable, Level of Service F.

5 The north leg is currently not paved.

6 Restricted to right turns in/out and left turns in only access.

Southbound Eastbound Westbound Option A Option B
Intersection

Table 4

Existing Plus Project Intersection Delay and Level of Service

Intersection Approach Lanes1 Peak Hour Delay - LOS2

Northbound
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Traffic

Control3 L T R L T R L T R L T R Morning Evening Morning Evening
Lake Street (NS) at:

I-15 Freeway NB Ramps (EW) - #1
- Without Improvements CSS 0.5 0.5 0 0 0.5 0.5 0 0 0 0 1 0 99.9-F4 35.1-E 99.9-F 35.1-E
- With Improvements TS 1.5 0.5 0 0 0.5 0.5 0 0 0 0 1 0 14.8-B 15.7-B 14.8-B 15.7-B
I-15 Freeway SB Ramps (EW) - #2
- Without Improvements CSS 0 1 d 0.5 0.5 0 0.5 0.5 1 0 0 0 11.9-B 49.0-E 11.9-B 49.5-E
- With Improvements TS 0 1 d 1 1 0 0.5 0.5 1 0 0 0 10.9-B 20.0-B 10.9-B 20.1-C
Nichols Road (EW) - #3 TS 1 1 1>> 1 0.5 0.5 0 1 0 0 1 0 24.8-C 23.8-C 25.1-C 23.8-C
Lakeshore Drive (EW) - #4 TS 1 2 1 2 2 d 0.5 1 0.5 1 1 2> 23.3-C 18.3-B 23.3-C 18.3-B

Terra Cotta Road (NS) at:
Nichols Road (EW) - #5
- Without Improvements CSS 0.5 0 0.5 0 0 0 0 0.5 0.5 0.5 0.5 0 55.3-F 19.9-C 63.2-F 20.1-C
- With Improvements TS 0.5 0 0.5 0 0 0 0 0.5 0.5 1 1 0 14.6-B 11.1-B 15.0-B 11.1-B
Hoff Avenue (EW) - #6 CSS 0 0.5 0.5 0.5 0.5 0 0 0 0 0.5 0 0.5 9.2-A 9.2-A 9.3-A 9.3-A
Terracina Drive (EW) - #7 CSS 0 0.5 0.5 1 1 0 0 0 0 0.5 0 0.5 9.2-A 9.4-A 9.2-A 9.4-A
Naples Way (EW) - #8 CSS 1 1 0 0 0.5 0.5 0.5 0 0.5 0 0 0 8.9-A 8.9-A 8.9-A 8.8-A
Lakeshore Drive (EW) - #9
- Without Improvements CSS 0 1 0 0 1 0 1 1 1 1 0.5 0.5 99.9-F 59.7-F 99.9-F 59.8-F
- With Improvements TS 0 1 0 0 1 0 1 1 1 1 0.5 0.5 9.4-A 6.4-A 9.6-A 6.4-A

Dryden Street (NS) at:
Arnold Avenue (EW) - #10 CSS5 0 1 0 0 1 0 0 0 0 0 1 0 9.5-A 9.6-A 9.5-A 9.6-A
Cimarron Road (EW) - #11 CSS 0 1 0 0 1 0 0 1 0 0 1 0 9.2-A 9.8-A 9.2-A 9.9-A

Lakeshore Drive (EW) - #126 CSS 0 0 1 0 0 1 1 1 d 1 1 1 14.9-B 12.3-B 14.9-B 12.3-B
Stoddard Street (NS) at:

Swan Avenue (EW) - #13 CSS 0 1 0 0 1 0 0 1 0 0 1 0 8.7-A 8.4-A 8.7-A 8.4-A
Machado Street (NS) at:

Lakeshore Drive (EW) - #14 TS 1 1 1 0 1 0 1 1 1 1 0.5 0.5 20.0-C 24.0-C 20.1-C 24.0-C
Riverside Drive (NS) at:

Lakeshore Drive (EW) - #15 TS 1 2 1 1 1 1 1 2 1 1 1.5 0.5 30.0-C 35.8-D 30.0-C 35.9-D
I-15 Freeway SB Ramps (NS) at:

Nichols Road (EW) - #16
- Without Improvements AWS 0 0 0 0.5 0.5 d 0 1 1 1 1 0 19.6-C 14.9-B 19.7-C 14.9-B
- With Improvements TS 0 0 0 0.5 0.5 d 0 1 1 1 1 0 10.8-B 8.0-A 10.8-B 8.0-A

I-15 Freeway NB Ramps (NS) at:
Nichols Road (EW) - #17
- Without Improvements CSS 0.5 0.5 d 0 0 0 1 1 0 0 0.5 0.5 73.4-F 61.5-F 73.4-F 62.1-F
- With Improvements TS 0.5 0.5 d 0 0 0 1 1 0 0 0.5 0.5 7.7-A 12.8-B 7.7-A 12.8-B

1 When a right turn lane is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be sufficient width for

right turning vehicles to travel outside the through lanes.

L = Left; T = Through; R = Right; d = Defacto Right Turn; > = Right Turn Overlap; >> = Free Right Turn; 1 = Improvement

2 Delay and Level of Service has been calculated using the following analysis software: Traffix, Version 7.9.0215 (2008).  Per the Highway Capacity

Manual, overall average intersection delay and level of service are shown for intersections with traffic signal or all ways top control.  For intersections

with cross street stop control, the delay and level of service for the worst individual movement (or movements sharing a single lane) are shown.

3 CSS = Cross Street Stop; TS = Traffic Signal; AWS = All Way Stop

4 99.9-F = Delay High, Intersection Unstable, Level of Service F.

5 The north leg is currently not paved.

6 Restricted to right turns in/out and left turns in only access.

Table 5

Existing Plus Ambient Growth Plus Project Intersection Delay and Level of Service

Intersection
Option A Option B

Intersection Approach Lanes1 Peak Hour Delay - LOS2

Northbound Southbound Eastbound Westbound
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Traffic

Control3 L T R L T R L T R L T R Morning Evening Morning Evening
Lake Street (NS) at:

I-15 Freeway NB Ramps (EW) - #1
- Without Improvements CSS 0.5 0.5 0 0 0.5 0.5 0 0 0 0 1 0 99.9-F4 47.4-E 99.9-F 47.4-E
- With Improvements TS 1.5 0.5 0 0 0.5 0.5 0 0 0 0 1 0 14.8-B 15.6-B 14.8-B 15.6-B
I-15 Freeway SB Ramps (EW) - #2
- Without Improvements CSS 0 1 d 0.5 0.5 0 0.5 0.5 1 0 0 0 12.2-B 68.1-F 12.2-B 68.9-F
- With Improvements TS 0 1 d 1 1 0 0.5 0.5 1 0 0 0 12.4-B 24.6-C 12.5-B 24.7-C
Nichols Road (EW) - #3 TS 1 1 1>> 1 0.5 0.5 0 1 0 0 1 0 27.9-C 26.3-C 28.2-C 26.4-C
Lakeshore Drive (EW) - #4 TS 1 2 1 2 2 d 0.5 1 0.5 1 1 2> 23.4-C 18.3-B 23.4-C 18.3-B

Terra Cotta Road (NS) at:
Nichols Road (EW) - #5
- Without Improvements CSS 0.5 0 0.5 0 0 0 0 0.5 0.5 0.5 0.5 0 99.9-F 35.6-E 99.9-F 36.4-E
- With Improvements TS 0.5 0 0.5 0 0 0 0 0.5 0.5 1 1 0 16.5-B 11.8-B 16.9-B 11.8-B
Hoff Avenue (EW) - #6 CSS 0 0.5 0.5 0.5 0.5 0 0 0 0 0.5 0 0.5 9.3-A 9.4-A 9.4-A 9.4-A
Terracina Drive (EW) - #7 CSS 0 0.5 0.5 1 1 0 0 0 0 0.5 0 0.5 9.3-A 9.6-A 9.3-A 9.7-A
Naples Way (EW) - #8 CSS 1 1 0 0 0.5 0.5 0.5 0 0.5 0 0 0 9.0-A 9.0-A 9.0-A 9.0-A
Lakeshore Drive (EW) - #9
- Without Improvements CSS 0 1 0 0 1 0 1 1 1 1 0.5 0.5 99.9-F 92.1-F 99.9-F 92.3-F
- With Improvements TS 0 1 0 0 1 0 1 1 1 1 0.5 0.5 11.0-B 7.1-A 11.1-B 7.1-A

Dryden Street (NS) at:
Arnold Avenue (EW) - #10 CSS5 0 1 0 0 1 0 0 0 0 0 1 0 9.5-A 9.6-A 9.5-A 9.6-A
Cimarron Road (EW) - #11 CSS 0 1 0 0 1 0 0 1 0 0 1 0 9.2-A 9.8-A 9.2-A 9.9-A

Lakeshore Drive (EW) - #126 CSS 0 0 1 0 0 1 1 1 d 1 1 1 15.5-C 12.6-B 15.5-C 12.6-B
Stoddard Street (NS) at:

Swan Avenue (EW) - #13 CSS 0 1 0 0 1 0 0 1 0 0 1 0 8.7-A 8.4-A 8.7-A 8.4-A
Machado Street (NS) at:

Lakeshore Drive (EW) - #14 TS 1 1 1 0 1 0 1 1 1 1 0.5 0.5 20.6-C 24.5-C 20.6-C 24.5-C
Riverside Drive (NS) at:

Lakeshore Drive (EW) - #15 TS 1 2 1 1 1 1 1 2 1 1 1.5 0.5 30.5-C 37.4-D 30.5-C 37.5-D
I-15 Freeway SB Ramps (NS) at:

Nichols Road (EW) - #16
- Without Improvements AWS 0 0 0 0.5 0.5 d 0 1 1 1 1 0 22.4-C 18.0-C 22.5-C 18.1-C
- With Improvements TS 0 0 0 0.5 0.5 d 0 1 1 1 1 0 10.6-B 7.7-A 10.6-B 7.7-A

I-15 Freeway NB Ramps (NS) at:
Nichols Road (EW) - #17
- Without Improvements CSS 0.5 0.5 d 0 0 0 1 1 0 0 0.5 0.5 99.9-F 97.8-F 99.9-F 98.7-F
- With Improvements TS 0.5 0.5 d 0 0 0 1 1 0 0 0.5 0.5 8.2-A 13.1-B 8.2-A 13.1-B

1 When a right turn lane is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be sufficient width for

right turning vehicles to travel outside the through lanes.

L = Left; T = Through; R = Right; d = Defacto Right Turn; > = Right Turn Overlap; >> = Free Right Turn; 1 = Improvement

2 Delay and Level of Service has been calculated using the following analysis software: Traffix, Version 7.9.0215 (2008).  Per the Highway Capacity

Manual, overall average intersection delay and level of service are shown for intersections with traffic signal or all ways top control.  For intersections

with cross street stop control, the delay and level of service for the worst individual movement (or movements sharing a single lane) are shown.

3 CSS = Cross Street Stop; TS = Traffic Signal; AWS = All Way Stop

4 99.9-F = Delay High, Intersection Unstable, Level of Service F.

5 The north leg is currently not paved.

6 Restricted to right turns in/out and left turns in only access.

Northbound Southbound Eastbound Westbound Option A
Intersection

Table 6

Existing Plus Ambient Growth Plus Project Plus Cumulative Intersection Delay and Level of Service

Peak Hour Delay - LOS2

Option B
Intersection Approach Lanes1
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Traffic

Control3 L T R L T R L T R L T R Morning Evening
Lake Street (NS) at:

I-15 Freeway NB Ramps (EW) - #1
- Without Improvements CSS 0.5 0.5 0 0 0.5 0.5 0 0 0 0 1 0 99.9-F4 99.9-F
- With Improvements TS 0 2 1>> 0 2 1 0 0 0 2 0.5 0.5 6.9-A 13.8-B
I-15 Freeway SB Ramps (EW) - #2
- Without Improvements CSS 0 1 d 0.5 0.5 0 0.5 0.5 1 0 0 0 99.9-F 99.9-F
- With Improvements TS 0 2 2 1 2 0 0.5 0.5 1>> 0 0 0 7.8-A 6.3-A
Nichols Road (EW) - #3
- Without Improvements TS 1 1 1>> 1 0.5 0.5 0 1 0 0 1 0 99.9-F 99.9-F
- With Improvements TS 1 3 1>> 1 3 1> 2 1 1 2 1 1 35.0-D 42.5-D
Lakeshore Drive (EW) - #4
- Without Improvements TS 1 2 1 2 2 d 0.5 1 0.5 1 1 2> 40.0-D 41.9-D
- With Improvements TS 1 2 1 2 2 d 0.5 1 0.5 1 1 1>> 37.6-D 42.8-D

Terra Cotta Road (NS) at:
Nichols Road (EW) - #5
- Without Improvements CSS 0.5 0 0.5 0 0 0 0 0.5 0.5 0.5 0.5 0 99.9-F 99.9-F
- With Improvements TS 1 0 1> 0 0 0 0 2.5 0.5 1 3 0 27.9-C 14.4-B
Lakeshore Drive (EW) - #9
- Without Improvements CSS 0 1 0 0 1 0 1 1 1 1 0.5 0.5 99.9-F 99.9-F
- With Improvements TS 0 1 0 0 1 0 1 2.5 0.5 1 2.5 0.5 14.7-B 17.8-B

Dryden Street (NS) at:
Arnold Avenue (EW) - #10 CSS5 0 1 0 0 1 0 0 0 0 0 1 0 9.0-A 9.1-A
Cimarron Road (EW) - #11 CSS 0 1 0 0 1 0 0 0 0 0 1 0 8.6-A 8.7-A

Lakeshore Drive (EW) - #126 CSS 0 0 1 0 0 1 1 2.5 0.5 1 2.5 0.5 16.3-C 18.2-C
Stoddard Street (NS) at:

Swan Avenue (EW) - #13 CSS 0 1 0 0 1 0 0 1 0 0 1 0 8.4-A 8.3-A
Machado Street (NS) at:

Lakeshore Drive (EW) - #14
- Without Improvements TS 1 1 1 0 1 0 1 1 1 1 0.5 0.5 99.9-F 99.9-F
- With Improvements TS 1 1 1 0 1 0 1 3 1 1 2.5 0.5 23.2-C 27.9-C

Riverside Drive (NS) at:
Lakeshore Drive (EW) - #15
- Without Improvements TS 1 2 1 1 1 1 1 2 1 1 1.5 0.5 99.9-F 99.9-F
- With Improvements TS 2 2.5 0.5 1 2.5 1.5 2 2 1> 2 2.5 0.5 41.9-D 48.3-D

I-15 Freeway SB Ramps (NS) at:
Nichols Road (EW) - #16
- Without Improvements AWS 0 0 0 0.5 0.5 d 0 1 1 1 1 0 99.9-F 99.9-F
- With Improvements TS 0 0 0 2 0.5 1.5 0 3 1>> 2 3 0 22.6-C 36.6-D

I-15 Freeway NB Ramps (NS) at:
Nichols Road (EW) - #17
- Without Improvements CSS 0.5 0.5 d 0 0 0 1 1 0 0 0.5 0.5 99.9-F 99.9-F
- With Improvements TS 0.5 0.5 1>> 0 0 0 2 3 0 0 3 1>> 16.9-B 22.8-C

1 When a right turn lane is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be sufficient width for

right turning vehicles to travel outside the through lanes.

L = Left; T = Through; R = Right; d = Defacto Right Turn; > = Right Turn Overlap; >> = Free Right Turn; 1 = Improvement

2 Delay and Level of Service has been calculated using the following analysis software: Traffix, Version 7.9.0215 (2008).  Per the Highway Capacity

Manual, overall average intersection delay and level of service are shown for intersections with traffic signal or all ways top control.  For intersections

with cross street stop control, the delay and level of service for the worst individual movement (or movements sharing a single lane) are shown.

3 CSS = Cross Street Stop; TS = Traffic Signal; AWS = All Way Stop

4 99.9-F = Delay High, Intersection Unstable, Level of Service F.

5 The north leg is currently not paved.

6 Restricted to right turns in/out and left turns in only access.

Intersection

Table 7

General Plan Buildout Without Project Intersection Delay and Level of Service

Intersection Approach Lanes1 Peak Hour
Northbound Southbound Eastbound Westbound Delay - LOS2
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Traffic

Control3 L T R L T R L T R L T R Morning Evening Morning Evening
Lake Street (NS) at:

I-15 Freeway NB Ramps (EW) - #1
- Without Improvements CSS 0.5 0.5 0 0 0.5 0.5 0 0 0 0 1 0 99.9-F4 99.9-F 99.9-F4 99.9-F
- With Improvements TS 0 2 1>> 0 2 1 0 0 0 2 0.5 0.5 6.9-A 13.8-B 6.9-A 13.8-B
I-15 Freeway SB Ramps (EW) - #2
- Without Improvements CSS 0 1 d 0.5 0.5 0 0.5 0.5 1 0 0 0 99.9-F 99.9-F 99.9-F 99.9-F
- With Improvements TS 0 2 2 1 2 0 0.5 0.5 1>> 0 0 0 8.4-A 6.5-A 8.4-A 6.5-A
Nichols Road (EW) - #3
- Without Improvements TS 1 1 1>> 1 0.5 0.5 0 1 0 0 1 0 99.9-F 99.9-F 99.9-F 99.9-F
- With Improvements TS 1 3 1>> 1 3 1> 2 1 1 2 1 1 41.8-D 43.6-D 42.4-D 43.6-D
Lakeshore Drive (EW) - #4
- Without Improvements TS 1 2 1 2 2 d 0.5 1 0.5 1 1 2> 40.1-D 43.1-D 40.1-D 43.1-D
- With Improvements TS 1 2 1 2 2 d 0.5 1 0.5 1 1 1>> 37.6-D 43.6-D 37.6-D 43.6-D

Terra Cotta Road (NS) at:
Nichols Road (EW) - #5
- Without Improvements CSS 0.5 0 0.5 0 0 0 0 0.5 0.5 0.5 0.5 0 99.9-F 99.9-F 99.9-F 99.9-F
- With Improvements TS 1 0 1> 0 0 0 0 2.5 0.5 1 3 0 36.9-D 18.4-B 37.3-D 18.5-B
Hoff Avenue (EW) - #6 CSS 0 1.5 0.5 1 2 0 0 0 0 0.5 0 0.5 10.0-B 12.2-B 10.1-B 12.3-B
Terracina Drive (EW) - #7 CSS 0 1.5 0.5 1 2 0 0 0 0 0.5 0 0.5 10.5-B 14.5-B 10.6-B 14.6-B
Naples Way (EW) - #8 CSS 1 2 0 0 1.5 0.5 0.5 0 0.5 0 0 0 10.5-B 12.5-B 10.5-B 12.5-B
Lakeshore Drive (EW) - #9
- Without Improvements CSS 0 1 0 0 1 0 1 1 1 1 0.5 0.5 99.9-F 99.9-F 99.9-F 99.9-F
- With Improvements TS 0 1 0 0 1 0 1 2.5 0.5 1 2.5 0.5 16.4-B 19.4-B 16.4-B 19.4-B

Dryden Street (NS) at:
Arnold Avenue (EW) - #10 CSS5 0 1 0 0 1 0 0 0 0 0 1 0 9.2-A 9.4-A 9.2-A 9.4-A
Cimarron Road (EW) - #11 CSS 0 1 0 0 1 0 0 1 0 0 1 0 8.8-A 9.3-A 8.9-A 9.4-A

Lakeshore Drive (EW) - #126 CSS 0 0 1 0 0 1 1 2.5 0.5 1 2.5 0.5 16.9-C 19.8-C 17.0-C 19.9-C
Stoddard Street (NS) at:

Swan Avenue (EW) - #13 CSS 0 1 0 0 1 0 0 1 0 0 1 0 8.5-A 8.4-A 8.5-A 8.4-A
Machado Street (NS) at:

Lakeshore Drive (EW) - #14
- Without Improvements TS 1 1 1 0 1 0 1 1 1 1 0.5 0.5 99.9-F 99.9-F 99.9-F 99.9-F
- With Improvements TS 1 1 1 0 1 0 1 3 1 1 2.5 0.5 23.5-C 28.0-C 23.5-C 28.0-C

Riverside Drive (NS) at:
Lakeshore Drive (EW) - #15
- Without Improvements TS 1 2 1 1 1 1 1 2 1 1 1.5 0.5 99.9-F 99.9-F 99.9-F 99.9-F
- With Improvements TS 2 2.5 0.5 1 2.5 1.5 2 2 1> 2 2.5 0.5 43.1-D 52.0-D 43.1-D 52.2-D

I-15 Freeway SB Ramps (NS) at:
Nichols Road (EW) - #16
- Without Improvements AWS 0 0 0 0.5 0.5 d 0 1 1 1 1 0 99.9-F 99.9-F 99.9-F 99.9-F
- With Improvements TS 0 0 0 2 0.5 1.5 0 3 1>> 2 3 0 22.7-C 36.8-D 22.7-C 36.8-D

I-15 Freeway NB Ramps (NS) at:
Nichols Road (EW) - #17
- Without Improvements CSS 0.5 0.5 d 0 0 0 1 1 0 0 0.5 0.5 99.9-F 99.9-F 99.9-F 99.9-F
- With Improvements TS 0.5 0.5 1>> 0 0 0 2 3 0 0 3 1>> 17.6-B 28.0-C 17.6-B 28.1-C

1 When a right turn lane is designated, the lane can either be striped or unstriped.  To function as a right turn lane there must be sufficient width for

right turning vehicles to travel outside the through lanes.

L = Left; T = Through; R = Right; d = Defacto Right Turn; > = Right Turn Overlap; >> = Free Right Turn; 1 = Improvement

2 Delay and Level of Service has been calculated using the following analysis software: Traffix, Version 7.9.0215 (2008).  Per the Highway Capacity

Manual, overall average intersection delay and level of service are shown for intersections with traffic signal or all ways top control.  For intersections

with cross street stop control, the delay and level of service for the worst individual movement (or movements sharing a single lane) are shown.

3 CSS = Cross Street Stop; TS = Traffic Signal; AWS = All Way Stop

4 99.9-F = Delay High, Intersection Unstable, Level of Service F.

5 The north leg is currently not paved.

6 Restricted to right turns in/out and left turns in only access.

Option B
Intersection

Table 8

General Plan Buildout With Project Intersection Delay and Level of Service

Intersection Approach Lanes1 Peak Hour Delay - LOS2

Northbound Southbound Eastbound Westbound Option A
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VI. Recommendations 
 

 
A. Site Access 

 
The project site will have access to Terra Cotta Road, Dryden Street, Stoddard Street, and 
Dolbeer Street. 
 
With more than one access, good emergency access is assured because there are two ways 
of reaching any point within the site. 
 

B. Internal Circulation 
 
To identify future internal circulation needs to the project, future traffic volumes for 
roadways internal to the project have been reviewed.  A Local roadway classification (56 
foot right-of-way) will be sufficient for the projected daily traffic volumes for internal 
roadways. 
 
As shown on Figure 51, the internal circulation has been designed to discourage through 
traffic by avoiding long straight roadway stretches.  Each planning area provides various 
ingress/egress points to discourage the need for Collector roadways. 
 

C. Roadway Improvements 
 
1. On-Site 

 
Site-specific circulation and access recommendations are depicted on Figure 51.  The 
connection of Terracina Drive to Dryden Street at Arnold Avenue should be 
eliminated.  Dryden Street should be restricted to right turns in/out and left turns in 
only at its intersection with Lakeshore Drive. 
 
Construct Terra Cotta Road adjacent to the project site at its ultimate cross-section 
width including sidewalk and parkway improvements in conjunction with 
development. 
 
Construct the extension of Terra Cotta Road from the north project boundary to 
Nichols Road with a 32 foot paved roadway width in conjunction with development. 
 
Construct the extension of Hoff Avenue from the west project boundary to Terra 
Cotta Road with a 32 foot paved roadway width in conjunction with development. 
 
Construct Lakeshore Drive adjacent to the project site at its ultimate half-section 
width including sidewalk and parkway improvements in conjunction with 
development. 
 
Construct Dryden Street adjacent to the project site at its ultimate half-section width 
including sidewalk and parkway improvements in conjunction with development. 
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Construct Stoddard Street adjacent to the project site at its ultimate half-section 
width including sidewalk and parkway improvements in conjunction with 
development. 
 
On-site traffic signing/striping should be implemented in conjunction with detailed 
construction plans for the project site. 
 
Sight distance at the project accesses shall comply with standard California 
Department of Transportation/City of Lake Elsinore sight distance standards. The final 
grading, landscaping, and street improvement plans shall demonstrate that sight 
distance standards are met. Such plans must be reviewed by the City and approved as 
consistent with this measure prior to issue of grading permits. 
 

2. Off-Site 
 
As is the case for any roadway design, the City of Lake Elsinore should periodically 
review traffic operations in the vicinity of the project once the project is constructed 
to assure that the traffic operations are satisfactory. 
 
The project shall participate in the phased construction of the off-site intersection 
improvements through payment of established City of Lake Elsinore fees, 
participation in the Western Riverside Transportation Uniform Mitigation Fees 
program, payment of the project’s fair share traffic contribution (see Tables 9 and 10), 
assessment district and/or community facilities district financing, and construction of 
off-site facilities under appropriate fee credit agreements. 
 

3. Phasing 
 
For the purposes of this traffic impact analysis, it is assumed that the project will be 
implemented in one phase and no additional phased improvements will be necessary. 



Peak Existing Peak Peak
Hour Traffic Option A Option B Option A Option B Option A Option B Hour Average Hour Average

Lake Street (NS) at:
I-15 Freeway NB Ramps (EW) - #11 Morning 793       998       1,002   91         95         205       209       44.4% 45.5%

Evening 441       571         571         61           61           130         130         46.9% 46.9%
I-15 Freeway SB Ramps (EW) - #21 Morning 1,168    1,452   1,456   122       126       284       288       43.0% 43.8%

Evening 1,198    1,549     1,551     164         166         351         353         46.7% 47.0%
Terra Cotta Road (NS) at:

Nichols Road (EW) - #5 Morning 406       753         759         216         223         347         353         62.2% 63.2%
Evening 441       896         901         290         294         455         460         63.7% 63.9%

Lakeshore Drive (EW) - #9 Morning 1,050    1,266     1,267     92           94           216         217         42.6% 43.3%
Evening 984       1,211     1,211     97           97           227         227         42.7% 42.7%

I-15 Freeway SB Ramps (NS) at:
Nichols Road (EW) - #162 Morning 835       1,048   1,050   87         90         213       215       40.8% 41.9%

Evening 960       1,233     1,234     118         119         273         274         43.2% 43.4%
I-15 Freeway NB Ramps (NS) at:

Nichols Road (EW) - #172 Morning 771       870       870       22         22         99         99         22.2% 22.2%
Evening 635       809         810         74           75           174         175         42.5% 42.9%

1 The Alberhill Ranch Conditions of Approval (see Appendix G) includes the installation of a traffic signal at this location. 

2 The Alberhill Ranch Conditions of Approval (see Appendix G) includes the installation of a traffic signal at this location.  In addition, a traffic signal is recommended for 

installation at the Nichols Road/Collier Avenue intersection.

Existing Plus Ambient Growth Plus Project Plus Cumulative Fair Share Traffic Contribution

Table 9

32.4%

Cumulative Traffic
Plus Project Plus
Ambient Growth

Existing Plus

Project Traffic Total New Traffic

Project % of New Traffic
Option B

46.2%

45.4%

63.6%

43.0%

Option A

Intersection

45.7%

42.7%

32.6%

44.9%

63.0%

42.7%

42.0%
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Peak Existing Peak Peak
Hour Traffic Option A Option B Option A Option B Option A Option B Hour Average Hour Average

Lake Street (NS) at:
I-15 Freeway NB Ramps (EW) - #11 Morning 793       3,889   3,893   91         95         3,096   3,100   2.9% 3.1%

Evening 441       4,887     4,887     61           61           4,446     4,446     1.4% 1.4%
I-15 Freeway SB Ramps (EW) - #21 Morning 1,168    6,351   6,355   122       126       5,183   5,187   2.4% 2.4%

Evening 1,198    7,195     7,197     164         166         5,997     5,999     2.7% 2.8%
Nichols Road (EW) - #3 Morning 1,239    5,445     5,449     122         126         4,206     4,210     2.9% 3.0%

Evening 1,346    6,088     6,090     164         166         4,742     4,744     3.5% 3.5%
Lakeshore Drive (EW) - #4 Morning 1,949    4,175     4,176     28           29           2,226     2,227     1.3% 1.3%

Evening 1,511    5,082     5,082     38           38           3,571     3,571     1.1% 1.1%
Terra Cotta Road (NS) at:

Nichols Road (EW) - #5 Morning 406       4,434     4,441     216         223         4,028     4,035     5.4% 5.5%
Evening 441       4,973     4,977     290         294         4,532     4,536     6.4% 6.5%

Lakeshore Drive (EW) - #9 Morning 1,050    3,802     3,804     92           94           2,752     2,754     3.3% 3.4%
Evening 984       3,923     3,923     97           97           2,939     2,939     3.3% 3.3%

Machado Street (NS) at:
Lakeshore Drive (EW) - #14 Morning 1,300    3,156     3,159     81           84           1,856     1,859     4.4% 4.5%

Evening 1,582    3,729     3,730     116         117         2,147     2,148     5.4% 5.4%
Riverside Drive (NS) at:

Lakeshore Drive (EW) - #15 Morning 2,333    5,846     5,849     87           90           3,513     3,516     2.5% 2.6%
Evening 3,075    7,860     7,864     116         120         4,785     4,789     2.4% 2.5%

I-15 Freeway SB Ramps (NS) at:
Nichols Road (EW) - #16 Morning 835       5,068     5,071     87           90           4,233     4,236     2.1% 2.1%

Evening 960       6,398     6,399     118         119         5,438     5,439     2.2% 2.2%
I-15 Freeway NB Ramps (NS) at:

Nichols Road (EW) - #17 Morning 771       5,361     5,361     22           22           4,590     4,590     0.5% 0.5%
Evening 635       6,468     6,469     74           75           5,833     5,834     1.3% 1.3%

1 Improvements included within the Southwest TUMF Zone Transportation Improvement Program.

Table 10

General Plan Buildout With Project Fair Share Traffic Contribution

General Plan Project % of New Traffic
Buildout With Option A Option B
Project Traffic Project Traffic Total New Traffic

Intersection

2.2% 2.3%

2.6% 2.6%

5.9% 6.0%

3.3% 3.4%

3.2%

1.2%

4.9%

2.5%

3.3%

1.2%

5.0%

2.6%

2.2% 2.2%

0.9% 0.9%
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APPENDIX A 
 
 

Glossary of Transportation Terms 
 
 

 



 

 

GLOSSARY OF TRANSPORTATION TERMS 
 
COMMON ABBREVIATIONS 
 
AC:  Acres 
ADT:  Average Daily Traffic 
Caltrans:  California Department of Transportation 
DU:  Dwelling Unit 
ICU:  Intersection Capacity Utilization 
LOS:  Level of Service 
TSF:  Thousand Square Feet 
V/C:  Volume/Capacity 
VMT:  Vehicle Miles Traveled 
 
TERMS 
 
AVERAGE DAILY TRAFFIC: The  total volume during a year divided by  the number of 
days in a year.  Usually only weekdays are included. 
 
BANDWIDTH:   The number of seconds of green time available for through traffic  in a 
signal progression. 
 
BOTTLENECK:   A constriction along a  travelway  that  limits  the amount of  traffic  that 
can proceed downstream from its location. 
 
CAPACITY:  The maximum number of vehicles that can be reasonably expected to pass 
over a given section of a lane or a roadway in a given time period. 
 
CHANNELIZATION:  The separation or regulation of conflicting traffic movements into 
definite  paths  of  travel  by  the  use  of  pavement markings,  raised  islands,  or  other 
suitable means  to  facilitate  the  safe  and  orderly movements  of  both  vehicles  and 
pedestrians. 
 
CLEARANCE INTERVAL:  Nearly same as yellow time.  If there is an all red interval after 
the end of a yellow, then that is also added into the clearance interval. 
 
CORDON:   An  imaginary  line around an area across which vehicles, persons, or other 
items are counted (in and out). 
 
CYCLE LENGTH:  The time period in seconds required for one complete signal cycle. 
 
CUL‐DE‐SAC STREET:  A local street open at one end only, and with special provisions 
for turning around. 
 



 

 

DAILY CAPACITY:   The daily volume of  traffic  that will  result  in a volume during  the 
peak hour equal to the capacity of the roadway. 
 
DELAY:  The time consumed while traffic is impeded in its movement by some element 
over which it has no control, usually expressed in seconds per vehicle. 
 
DEMAND RESPONSIVE SIGNAL:  Same as traffic‐actuated signal. 
 
DENSITY:    The number of  vehicles occupying  in  a  unit  length of  the  through  traffic 
lanes of a roadway at any given instant.  Usually expressed in vehicles per mile. 
 
DETECTOR:   A device  that  responds  to a physical  stimulus and  transmits a  resulting 
impulse to the signal controller. 
 
DESIGN SPEED:  A speed selected for purposes of design.  Features of a highway, such 
as  curvature,  superelevation,  and  sight  distance  (upon which  the  safe  operation  of 
vehicles is dependent) are correlated to design speed. 
 
DIRECTIONAL SPLIT:  The percent of traffic in the peak direction at any point in time. 
 
DIVERSION:  The rerouting of peak hour traffic to avoid congestion. 
 
FORCED FLOW:  Opposite of free flow. 
 
FREE  FLOW:    Volumes  are well  below  capacity.    Vehicles  can maneuver  freely  and 
travel is unimpeded by other traffic. 
 
GAP:  Time or distance between successive vehicles in a traffic stream, rear bumper to 
front bumper. 
 
HEADWAY:   Time or distance spacing between successive vehicles  in a traffic stream, 
front bumper to front bumper. 
 
INTERCONNECTED SIGNAL SYSTEM:  A number of intersections that are connected to 
achieve signal progression. 
 
LEVEL OF SERVICE:  A qualitative measure of a number of factors, which include speed 
and  travel  time,  traffic  interruptions,  freedom  to maneuver,  safety,  driving  comfort 
and convenience, and operating costs. 
 
LOOP DETECTOR:   A  vehicle detector  consisting of  a  loop of wire embedded  in  the 
roadway,  energized  by  alternating  current  and  producing  an  output  circuit  closure 
when passed over by a vehicle. 
 



 

 

MINIMUM ACCEPTABLE GAP:  Smallest time headway between successive vehicles in 
a traffic stream into which another vehicle is willing and able to cross or merge. 
 
MULTI‐MODAL:   More  than  one mode;  such  as  automobile,  bus  transit,  rail  rapid 
transit, and bicycle transportation modes. 
 
OFFSET:    The  time  interval  in  seconds  between  the  beginning  of  green  at  one 
intersection and the beginning of green at an adjacent intersection. 
 
PLATOON:    A  closely  grouped  component  of  traffic  that  is  composed  of  several 
vehicles moving, or standing ready to move, with clear spaces ahead and behind. 
 
ORIGIN‐DESTINATION  SURVEY:   A  survey  to  determine  the  point  of  origin  and  the 
point of destination for a given vehicle trip. 
 
PASSENGER CAR EQUIVALENTS  (PCE):   One  car  is one Passenger Car Equivalent.   A 
truck  is equal  to 2 or 3 Passenger Car Equivalents  in  that a  truck  requires  longer  to 
start, goes slower, and accelerates slower.  Loaded trucks have a higher Passenger Car 
Equivalent than empty trucks. 
 
PEAK HOUR:  The 60 consecutive minutes with the highest number of vehicles. 
 
PRETIMED  SIGNAL:   A  type  of  traffic  signal  that  directs  traffic  to  stop  and  go  on  a 
predetermined  time  schedule without  regard  to  traffic  conditions.   Also,  fixed  time 
signal. 
 
PROGRESSION:  A term used to describe the progressive movement of traffic through 
several signalized intersections. 
 
SCREEN‐LINE:  An imaginary line or physical feature across which all trips are counted, 
normally to verify the validity of mathematical traffic models. 
 
SIGNAL CYCLE:   The  time period  in  seconds  required  for one  complete  sequence of 
signal indications. 
 
SIGNAL  PHASE:    The  part  of  the  signal  cycle  allocated  to  one  or  more  traffic 
movements. 
 
STARTING DELAY:  The delay experienced in initiating the movement of queued traffic 
from a stop to an average running speed through a signalized intersection. 
 
TRAFFIC‐ACTUATED SIGNAL:  A type of traffic signal that directs traffic to stop and go 
in accordance with the demands of traffic, as registered by the actuation of detectors. 
 



 

 

TRIP:    The movement  of  a  person  or  vehicle  from  one  location  (origin)  to  another 
(destination).  For example, from home to store to home is two trips, not one. 
 
TRIP‐END:  One end of a trip at either the origin or destination; i.e. each trip has two 
trip‐ends.   A  trip‐end occurs when a person, object, or message  is  transferred  to or 
from a vehicle. 
 
TRIP GENERATION RATE:  The quality of trips produced and/or attracted by a specific 
land use stated in terms of units such as per dwelling, per acre, and per 1,000 square 
feet of floor space. 
 
TRUCK:   A vehicle having dual  tires on one or more axles, or having more  than  two 
axles. 
 
UNBALANCED FLOW:  Heavier traffic flow in one direction than the other.  On a daily 
basis, most  facilities  have  balanced  flow.    During  the  peak  hours,  flow  is  seldom 
balanced in an urban area. 
 
VEHICLE MILES  OF  TRAVEL:    A  measure  of  the  amount  of  usage  of  a  section  of 
highway, obtained by multiplying the average daily traffic by length of facility in miles. 
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Option B – Condominium Plan 
 

 

 





 

 

 
 

APPENDIX D 
 
 

Traffic Count Worksheets 
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Explanation and Calculation of Intersection Delay 
 
 



 

 

EXPLANATION AND CALCULATION OF INTERSECTION 
LEVEL OF SERVICE USING DELAY METHODOLOGY 

 
 

The  levels  of  service  at  the  unsignalized  and  signalized  intersections  are  calculated 
using the delay methodology in the 2000 Highway Capacity Manual.  This methodology 
views  an  intersection  as  consisting of  several  lane  groups.   A  lane  group  is  a  set of 
lanes serving a movement.  If there are two northbound left turn lanes, then the lane 
group serving the northbound left turn movement has two lanes.  Similarly, there may 
be three lanes in the lane group serving the northbound through movement, one lane 
in the lane group serving the northbound right turn movement, and so forth.  It is also 
possible  for one  lane  to serve  two  lane groups.   A  shared  lane might  result  in  there 
being 1.5 lanes in the northbound left turn lane group and 2.5 lanes in the northbound 
through lane group. 
 
For each lane group, there is a capacity.  That capacity is calculated by multiplying the 
number of lanes in the lane group times a theoretical maximum lane capacity per lane 
time’s 12 adjustment factors. 
 
Each of the 12 adjustment factors has a value of approximately 1.00.  A value less than 
1.00 is generally assigned when a less than desirable condition occurs. 
 
The 12 adjustment factors are as follows: 
 

1.  Peak hour factor (to account for peaking within the peak hour) 
 
2.  Lane utilization factor (to account for not all lanes loading equally) 
 
3.  Lane width 
 
4.  Percent of heavy trucks 
 
5.  Approach grade 
 
6.  Parking 
 
7.  Bus stops at intersections 
 
8.  Area type (CBD or other) 
 



 

 

9.  Right turns 
 
10.  Left turns 
 
11.  Pedestrian activity 
 
12.  Signal progression 
 

The maximum  theoretical  lane  capacity  and  the 12  adjustment  factors  for  it  are  all 
unknowns  for which  approximate  estimates  have  been  recommended  in  the  2000 
Highway Capacity Manual.  For the most part, the recommended values are not based 
on statistical analysis but rather on educated estimates.  However, it is possible to use 
the delay method and get reasonable results as will be discussed below. 
 
Once the lane group volume is known and the lane group capacity is known, a volume 
to capacity ratio can be calculated for the lane group. 
 
With a volume to capacity ratio calculated, average delay per vehicle  in a  lane group 
can be estimated.   The average delay per vehicle  in a lane group is calculated using a 
complex  formula  provided  by  the  2000  Highway  Capacity  Manual,  which  can  be 
simplified and described as follows: 
 
Delay per vehicle in a lane group is a function of the following: 
 

1.  Cycle length 
 
2.  Amount of red time faced by a lane group 
 
3.  Amount of yellow time for that lane group 
 
4.  The volume to capacity ratio of the lane group 

 
The  average  delay  per  vehicle  for  each  lane  group  is  calculated,  and  eventually  an 
overall  average  delay  for  all  vehicles  entering  the  intersection  is  calculated.    This 
average delay per vehicle is then used to judge Level of Service.  The Level of Services 
are defined in the table that follows this discussion. 
 
Experience has shown that when a maximum lane capacity of 1,900 vehicles per hour 
is used  (as  recommended  in  the 2000 Highway Capacity Manual),  little or no yellow 
time penalty is used, and none of the 12 penalty factors are applied, calculated delay is 



 

 

realistic.  The delay calculation for instance assumes that yellow time is totally unused.  
Yet experience shows that most of the yellow time is used. 
 
An  idiosyncrasy  of  the  delay methodology  is  that  it  is  possible  to  add  traffic  to  an 
intersection and reduce the average total delay per vehicle.  If the average total delay 
is 30 seconds per vehicle for all vehicles traveling through an intersection, and traffic is 
added to a movement that has an average total delay of 15 seconds per vehicle, then 
the overall average total delay is reduced. 
 
The delay calculation for a lane group is based on a concept that the delay is a function 
of the amount of unused capacity available.   As the volume approaches capacity and 
there is no more unused capacity available, then the delay rapidly increases.  Delay is 
not  proportional  to  volume,  but  rather  increases  rapidly  as  the  unused  capacity 
approaches zero. 
 
Because delay is not linearly related to volumes, the delay does not reflect how close 
an  intersection  is to overloading.    If an  intersection  is operating at Level of Service C 
and has an average  total delay of 18 seconds per vehicle, you know very  little as  to 
what percent the traffic can increase before Level of Service E is reached. 
 



 

 

LEVEL OF SERVICE DESCRIPTION1 

 
 

Level 
Of 

Service 
 

Description 

Average Total Delay 
Per Vehicle (Seconds) 

Signalized Unsignalized
A 
 
 

Level  of  Service  A  occurs  when  progression  is 
extremely favorable and most vehicles arrive during 
the green phase.   Most vehicles do not  stop at all.  
Short cycle lengths may also contribute to low delay. 

0 to 10.00 0 to 10.00

B 
 

Level  of  Service  B  generally  occurs  with  good 
progression  and/or  short  cycle  lengths.    More 
vehicles  stop  than  for  Level  of  Service  A,  causing 
higher levels of average total delay. 

10.01 to 20.00  10.01 to 15.00

C 
 

Level of Service C generally results when there is fair 
progression and/or  longer cycle  lengths.    Individual 
cycle failures may begin to appear in this level.  The 
number  of  vehicles  stopping  is  significant  at  this 
level,  although  many  still  pass  through  the 
intersection without stopping. 

20.01 to 35.00  15.01 to 25.00

D 
 

Level  of  Service  D  generally  results  in  noticeable 
congestion.    Longer  delays may  result  from  some 
combination of unfavorable progression,  long cycle 
lengths,  or  high  volume  to  capacity  ratios.   Many 
vehicles  stop,  and  the  proportion  of  vehicles  not 
stopping  declines.    Individual  cycle  failures  are 
noticeable. 

35.01 to 55.00  25.01 to 35.00

E 
 

Level  of  Service  E  is  considered  to  be  the  limit  of 
acceptable delay.  These high delay values generally 
indicate  poor  progression,  long  cycle  lengths,  and 
high  volume  to  capacity  ratios.    Individual  cycle 
failures are frequent occurrences. 

55.01 to 80.00  35.01 to 50.00

F 
 

Level of Service F  is considered  to be unacceptable 
to most  drivers.    This  condition  often  occurs with 
oversaturation,  i.e., when arrival  flow  rates exceed 
the capacity of the intersection.  It may also occur at 
high  volume  to  capacity  ratios  below  1.00  with 
many individual cycle failures.  Poor progression and 
long  cycle  lengths may  also  be major  contributing 
causes to such delay levels. 

80.01 and up 50.01 and up

 
 
 
 
 
 
 
1  Source:  Highway Capacity Manual Special Report 209, Transportation Research Board, National Research Council, Washington, D.C., 2000. 



 

 

Existing 



























































 

 

Existing Plus Project – Option A 































































































 

 

Existing Plus Project – Option B 































































































 

 

Existing Plus Ambient Growth Plus Project – Option A 































































































 

 

Existing Plus Ambient Growth Plus Project – Option B 































































































 

 

Existing Plus Ambient Growth Plus Project Plus Cumulative – Option A 































































































 

 

Existing Plus Ambient Growth Plus Project Plus Cumulative – Option B 































































































 

 

General Plan Buildout Without Project 



































































































 

 

General Plan Buildout With Project – Option A 















































































































 

 

General Plan Buildout With Project – Option B















































































































 

 

 
 

APPENDIX F 
 
 

Traffic Signal Warrant Worksheets 
 
 



 

 

Lake Street (NS) at I‐15 Freeway NB Ramps (EW) ‐ #1

















 

 

Lake Street (NS) at I‐15 Freeway SB Ramps (EW) ‐ #2

















 

 

Terra Cotta Road (NS) at Nichols Road (EW) ‐ #5

















 

 

Terra Cotta Road (NS) at Lakeshore Drive (EW) ‐ #9

















 

 

I‐15 Freeway SB Ramps (NS) at Nichols Road (EW) ‐ #16

















 

 

I‐15 Freeway NB Ramps (NS) at Nichols Road (EW) ‐ #17 
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Alberhill Ranch Conditions of Approval 
 
 

 































































 

 

 
 

APPENDIX H 
 
 

Project Turning Movement Volumes 
By Traffic Analysis Zone 
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February 3, 2014 
 
 
 
Mr. David Salene 
SPECTRUM COMMUNITIES 
5753 G Santa Ana Canyon Road, Suite 507 
Anaheim, CA 92807 
 
Dear Mr. Salene: 
 
INTRODUCTION 
 
The firm of Kunzman Associates, Inc. is pleased to provide this focused traffic analysis for the Terracina 
project in the City of Lake Elsinore.  This focused traffic analysis supplements the Terracina Traffic 
Impact Analysis prepared by Kunzman Associates, Inc. (January 29, 2014).  The purpose of this focused 
traffic analysis is to review the roadway sizing requirements for Hoff Avenue and Pierce Street which are 
both located directly north of the project site.  A study area map is shown on Figure 1.  The study area 
roadways have been assumed based upon existing property boundaries, topography, roadway spacing 
requirements, and to discourage cut-through traffic.  
 
Although this is a technical report, every effort has been made to write the report clearly and concisely.  
To assist the reader with those terms unique to transportation engineering, a glossary of terms is 
provided within Appendix A. 
 
TRIP GENERATION 
 
In order to quantify the land uses, the study area has been divided into traffic analysis zones (see Figure 
2).  For the traffic analysis zones where the land uses are currently not identified, a density of 5 dwelling 
units per acre for the rolling terrain has been assumed. 
 
The trips generated by each traffic analysis zone are determined by multiplying an appropriate trip 
generation rate by the quantity of land use.  Trip generation rates are predicated on the assumption that 
energy costs, the availability of roadway capacity, the availability of vehicles to drive, and life styles 
remain similar to what are known today.  A major change in these variables may affect trip generation 
rates. 
 
Trip generation rates were determined for daily traffic, morning peak hour inbound and outbound 
traffic, and evening peak hour inbound and outbound traffic for the proposed land uses.  By multiplying 
the trip generation rates by the land use quantities, the traffic volumes are determined.  Table 1 exhibits 
the trip generation rates, peak hour volumes, and daily traffic volumes for each traffic analysis zone.  
The traffic generation rates are from the Institute of Transportation Engineers, Trip Generation, 9th 
Edition, 2012. 



 
Mr. David Salene 
SPECTRUM COMMUNITIES 
February 3, 2014 
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TRIP DISTRIBUTION 
 
Figures 3 to 11 contain the directional distributions of each traffic analysis zone.  To determine the trip 
distribution for each traffic analysis zone, peak hour traffic counts of the existing directional distribution 
of traffic for existing areas in the vicinity of the site, previous traffic studies in the area, and other 
additional information on future development and traffic impacts in the area were reviewed. 
 
TRIP ASSIGNMENT 
 
Based on the identified trip generation and distributions, the study area average daily traffic volumes 
have been calculated and are shown in Table 2. 
 
CONCLUSIONS 
 
Based upon the future traffic volume projections, the recommended circulation network in the study 
area is shown on Figure 12.  For reference, existing and future roadways included in the Circulation 
Element of the City of Lake Elsinore General Plan is included in Appendix B.  The City of Lake Elsinore 
General Plan roadway cross-sections is also included in Appendix B. 
 
As is the case for any roadway design, the City of Lake Elsinore should periodically review traffic 
operations in the vicinity of the project once the project is constructed to assure that the traffic 
operations are satisfactory. 
 
It has been a pleasure to serve your needs on this project.  Should you have any questions or if we can 
be of further assistance, please do not hesitate to call at (714) 973-8383. 
 
Sincerely, 
 
KUNZMAN ASSOCIATES , INC.     KUNZMAN ASSOCIATES, INC. 
 
 
 
 
Carl Ballard, LEED GA      William Kunzman, P.E. 
Principal Associate      Principal 
 
#5164f 
  



Traffic
Analysis

Land Use Zone Quantity Units1 Inbound Outbound Total Inbound Outbound Total Daily

Trip Generation Rates2

Single-Family Detached Residential DU 0.19 0.56 0.75 0.63 0.37 1.00 9.52
Multi-Family Attached Residential DU 0.07 0.37 0.44 0.35 0.17 0.52 5.81
Commercial Retail TSF 1.34 0.82 2.16 3.77 4.09 7.86 90.52
Trips Generated
Multi-Family Attached Residential 1 229 DU 16              85              101           80              39              119           1,330        
Single-Family Detached Residential 2 12 DU 2                7                9                8                4                12              114           
Multi-Family Attached Residential 3 375 DU 26              139           165           131           64              195           2,179        
Commercial Retail 4 44.0 TSF 59              36              95              166           180           346           3,983        
Single-Family Detached Residential 5 32 DU 6                18              24              20              12              32              305           
Single-Family Detached Residential 6 19 DU 4                11              15              12              7                19              181           
Single-Family Detached Residential 7 36 DU 7                20              27              23              13              36              343           
Single-Family Detached Residential 8 31 DU 6                17              23              20              11              31              295           
Single-Family Detached Residential Terracina3 183 DU 35              102           137           115           68              183           1,742        
Total 161           435           596           575           398           973           10,472      

1  DU = Dwelling Units; TSF = Thousand Square Feet

2  Source:  Institute of Transportation Engineers, Trip Generation, 9th Edition, 2012, Land Use Categories 210, 230, and 820.

3  The trip generation for the Terracina project - traffic analysis zone 4 has been obtained from the Terracina Traffic Impact Analysis (Revised) prepared by Kunzman Associates, inc. (May 30, 2013)

Peak Hour
Morning Evening

Trip Generation By Traffic Analysis Zone

Table 1

3



Descriptor 1 2 3 4 5 6 7 8 Terracina Total
Daily Traffic Volume 1,330        114            2,179        3,983        305            181            343            295            1,742        10,472      

Pierce Street - South of Nichols Road 5% 5% 40% 85% 30% 45% 50% 20% 0% 4,700        
Pierce Street - North of Coal Avenue 5% 5% 25% 15% 30% 45% 50% 20% 0% 1,600        
Coal Avenue - East of Terra Cotta Road 90% 30% 25% 0% 45% 30% 15% 0% 0% 2,000        
Hoff Avenue - East of Terra Cotta Road 5% 0% 0% 0% 25% 25% 35% 75% 77% 1,900        

Traffic Analysis Zone

Average Daily Traffic Volume By Roadway Segment

Table 2
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APPENDIX A 
 
 

GLOSSARY OF TRANSPORTATION TERMS 
 
 

 



 

 

GLOSSARY OF TRANSPORTATION TERMS 
 
COMMON ABBREVIATIONS 
 
AC: Acres 
ADT: Average Daily Traffic 
Caltrans: California Department of Transportation 
DU: Dwelling Unit 
ICU: Intersection Capacity Utilization 
LOS: Level of Service 
TSF: Thousand Square Feet 
V/C: Volume/Capacity 
VMT: Vehicle Miles Traveled 
 
TERMS 
 
AVERAGE DAILY TRAFFIC: The total volume during a year divided by the number of 
days in a year.  Usually only weekdays are included. 
 
BANDWIDTH:  The number of seconds of green time available for through traffic in a 
signal progression. 
 
BOTTLENECK:  A constriction along a travelway that limits the amount of traffic that 
can proceed downstream from its location. 
 
CAPACITY:  The maximum number of vehicles that can be reasonably expected to pass 
over a given section of a lane or a roadway in a given time period. 
 
CHANNELIZATION:  The separation or regulation of conflicting traffic movements into 
definite paths of travel by the use of pavement markings, raised islands, or other 
suitable means to facilitate the safe and orderly movements of both vehicles and 
pedestrians. 
 
CLEARANCE INTERVAL:  Nearly same as yellow time.  If there is an all red interval after 
the end of a yellow, then that is also added into the clearance interval. 
 
CORDON:  An imaginary line around an area across which vehicles, persons, or other 
items are counted (in and out). 
 
CYCLE LENGTH:  The time period in seconds required for one complete signal cycle. 
 
CUL-DE-SAC STREET:  A local street open at one end only, and with special provisions 
for turning around. 



 

 

DAILY CAPACITY:  The daily volume of traffic that will result in a volume during the 
peak hour equal to the capacity of the roadway. 
 
DELAY:  The time consumed while traffic is impeded in its movement by some element 
over which it has no control, usually expressed in seconds per vehicle. 
 
DEMAND RESPONSIVE SIGNAL:  Same as traffic-actuated signal. 
 
DENSITY:  The number of vehicles occupying in a unit length of the through traffic 
lanes of a roadway at any given instant.  Usually expressed in vehicles per mile. 
 
DETECTOR:  A device that responds to a physical stimulus and transmits a resulting 
impulse to the signal controller. 
 
DESIGN SPEED:  A speed selected for purposes of design.  Features of a highway, such 
as curvature, superelevation, and sight distance (upon which the safe operation of 
vehicles is dependent) are correlated to design speed. 
 
DIRECTIONAL SPLIT:  The percent of traffic in the peak direction at any point in time. 
 
DIVERSION:  The rerouting of peak hour traffic to avoid congestion. 
 
FORCED FLOW:  Opposite of free flow. 
 
FREE FLOW:  Volumes are well below capacity.  Vehicles can maneuver freely and 
travel is unimpeded by other traffic. 
 
GAP:  Time or distance between successive vehicles in a traffic stream, rear bumper to 
front bumper. 
 
HEADWAY:  Time or distance spacing between successive vehicles in a traffic stream, 
front bumper to front bumper. 
 
INTERCONNECTED SIGNAL SYSTEM:  A number of intersections that are connected to 
achieve signal progression. 
 
LEVEL OF SERVICE:  A qualitative measure of a number of factors, which include speed 
and travel time, traffic interruptions, freedom to maneuver, safety, driving comfort 
and convenience, and operating costs. 
 
LOOP DETECTOR:  A vehicle detector consisting of a loop of wire embedded in the 
roadway, energized by alternating current and producing an output circuit closure 
when passed over by a vehicle. 



 

 

MINIMUM ACCEPTABLE GAP:  Smallest time headway between successive vehicles in 
a traffic stream into which another vehicle is willing and able to cross or merge. 
 
MULTI-MODAL:  More than one mode; such as automobile, bus transit, rail rapid 
transit, and bicycle transportation modes. 
 
OFFSET:  The time interval in seconds between the beginning of green at one 
intersection and the beginning of green at an adjacent intersection. 
 
PLATOON:  A closely grouped component of traffic that is composed of several 
vehicles moving, or standing ready to move, with clear spaces ahead and behind. 
 
ORIGIN-DESTINATION SURVEY:  A survey to determine the point of origin and the 
point of destination for a given vehicle trip. 
 
PASSENGER CAR EQUIVALENTS (PCE):  One car is one Passenger Car Equivalent.  A 
truck is equal to 2 or 3 Passenger Car Equivalents in that a truck requires longer to 
start, goes slower, and accelerates slower.  Loaded trucks have a higher Passenger Car 
Equivalent than empty trucks. 
 
PEAK HOUR:  The 60 consecutive minutes with the highest number of vehicles. 
 
PRETIMED SIGNAL:  A type of traffic signal that directs traffic to stop and go on a 
predetermined time schedule without regard to traffic conditions.  Also, fixed time 
signal. 
 
PROGRESSION:  A term used to describe the progressive movement of traffic through 
several signalized intersections. 
 
SCREEN-LINE:  An imaginary line or physical feature across which all trips are counted, 
normally to verify the validity of mathematical traffic models. 
 
SIGNAL CYCLE:  The time period in seconds required for one complete sequence of 
signal indications. 
 
SIGNAL PHASE:  The part of the signal cycle allocated to one or more traffic 
movements. 
 
STARTING DELAY:  The delay experienced in initiating the movement of queued traffic 
from a stop to an average running speed through a signalized intersection. 
 
TRAFFIC-ACTUATED SIGNAL:  A type of traffic signal that directs traffic to stop and go 
in accordance with the demands of traffic, as registered by the actuation of detectors. 



 

 

TRIP:  The movement of a person or vehicle from one location (origin) to another 
(destination).  For example, from home to store to home is two trips, not one. 
 
TRIP-END:  One end of a trip at either the origin or destination; i.e. each trip has two 
trip-ends.  A trip-end occurs when a person, object, or message is transferred to or 
from a vehicle. 
 
TRIP GENERATION RATE:  The quantity of trips produced and/or attracted by a specific 
land use stated in terms of units such as per dwelling, per acre, and per 1,000 square 
feet of floor space. 
 
TRUCK:  A vehicle having dual tires on one or more axles, or having more than two 
axles. 
 
UNBALANCED FLOW:  Heavier traffic flow in one direction than the other.  On a daily 
basis, most facilities have balanced flow.  During the peak hours, flow is seldom 
balanced in an urban area. 
 
VEHICLE MILES OF TRAVEL:  A measure of the amount of usage of a section of 
highway, obtained by multiplying the average daily traffic by length of facility in miles. 
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