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to the dock; however, as previously noted, because access is private and only granted to 
resort guests and neighborhood residents (with no public advertising), no additional 
vehicles are expected to visit the site because of this amenity that has been provided to 
compliment the hotel and residential land uses. 
 
For reference, it should be noted that The Wakerider Beach Resort Traffic Study (dated 
November 2, 2011) updated a previous study done by RK, Grand Avenue (SR-74) and A 
Street Focused Access Review, March 2008.  The previous project site plan consisted of 
2,088 square feet of single-tenant office building and 31 dwelling units of residential 
condominium/townhouse. 
 
The project access point for the Wakerider Beach Resort will be constructed between the 
existing mobile home park driveway and Serena Way, which are spaced approximately 
400 feet apart.  The study will determine if vehicle queuing at any of the three study area 
intersections will interfere with each other by blocking access.  Vehicle access to the 
Wakerider Beach Park amenity will come from Serena Way; however, it is expected that 
most visitors will walk to the dock from the hotel or residences via walking pathways. 
 
To prevent interruption of flow along Grand Avenue, a two-way left turn lane on Grand 
Avenue at the Project Access is recommended for traffic entering and exiting the project 
site on Grand Avenue.   
 
Additional detailed discussion of the project and its traffic characteristics will be provided in 
subsequent sections of this report. 
 
Study Area 
 
The study area includes the following intersections: 
 

North-South Street East-West Street 

Existing Mobile Home Park Driveway Grand Avenue 

Project Access Grand Avenue 

Serena Way Grand Avenue 

 
Existing Conditions 
 
Exhibit C shows the City of Lake Elsinore Circulation Element and Exhibit D shows the 
Roadway Cross Sections.  Exhibit E identifies the existing roadway conditions, number of 
through traffic lanes, and the intersection controls for the study area roadways. 
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Existing traffic volumes on roadways throughout the study area are shown on Exhibit F.  
These volumes are based upon weekday peak hour and daily traffic data collected in 
August 2014 for RK.  The traffic count worksheets are included in Appendix A. 
 
Trip Generation 
 
Trip generation represents the amount of traffic that is produced and attracted by a 
development.  Trip generation rates have been developed by the ITE (Institute of 
Transportation Engineers) in their Trip Generation Manual.  Trip generation rates for the 
proposed project’s land uses (both the original uses and with the additional Wakerider 
Beach Park amenity) are shown in Table 1.  Both peak hour and daily trip generation, for 
the proposed, project are shown in Table 2. 
 
The proposed original project is projected to generate a total of 2,201 trip-ends per day, 
with 133 vehicles per hour during the AM peak hour and 159 vehicles per hour during the 
PM peak hour.  Although the Wakerider Beach Park is not projected to generate any 
additional trips, because it is only an added amenity for hotel guests and residents, as a 
worst case scenario, ITE trip generation with a 1.5 PCE (Passenger Car Equivalent) factor to 
account for cars with boat trailers, has been added to the previously assumed trip 
generation.  The 15-berth marina is project to generate a total of 66 PCE vehicles per day, 
with 3 PCE vehicles in the AM peak hour and 5 PCE vehicles in the PM peak hour. 
 
Trip Distribution 
 
Trip distribution represents the directional orientation of traffic to and from a particular 
development.  Trip distribution is heavily influenced by the geographical location of the 
site, the location of employment, commercial and recreational opportunities, and the 
proximity to the regional freeway system. The directional orientation of traffic was 
determined by evaluating existing and proposed land uses and highways within the 
community and existing traffic volumes. 
 
The trip distribution for this analysis has been based upon Existing conditions, based upon 
those highway facilities that are in place.  Detailed routing assumptions for the original 
project are included on Exhibit G-1.  A trip distribution for the additional Wakerider Beach 
Park is included on Exhibit G-2; however, it is expected that no additional vehicles will be 
travelling to this private marina dock since it is for hotel guests and neighborhood residents 
who will already be parked on-site.  Pedestrian access will be accommodated by the beach 
path from the resort and walkway from the residential housing. 
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Trip Assignment 
 
The assignment of traffic from the site to the adjoining roadway system has been based 
upon the site’s trip generation, trip distributions, and existing arterial highway and local 
street systems.  Based upon the proposed project trip generation and distribution, the 
traffic volumes attributable to the proposed project (both the original project and the 
additional Wakerider Beach Park amenity) are presented on Exhibit H. 
 
Existing Plus Project Traffic Volumes 
 
Existing Plus Project traffic conditions include August 2014 existing traffic volumes on 
surrounding roadways and project traffic.  The AM and PM peak hour intersection turning 
movement volumes and Average Daily Traffic (ADT) are shown on Exhibit I for Existing Plus 
Project traffic conditions. 
 
Opening Year (2017) Plus Project Traffic Volumes 
 
Opening Year (2017) Plus Project traffic conditions include existing traffic volumes on 
surrounding roadways increased by a 2% annual growth rate and project traffic.  Because 
Opening Year is planned for 2017, a total of 3 years of growth or 6% has been used on 
the August 2014 existing traffic counts.  The AM and PM peak hour intersection turning 
movement volumes and Average Daily Traffic (ADT) are shown on Exhibit J for Opening 
Year (2017) Plus Project traffic conditions. 
 
Level of Service (LOS) 
 
The current technical guide to the evaluation of traffic operations is the Highway Capacity 
Manual (HCM2000).  The HCM defines level of service as a qualitative measure that 
describes operational conditions within a traffic stream, generally in terms of such factors 
as speed and travel time, freedom to maneuver, traffic interruptions, comfort and 
convenience, and safety.  The criteria used to evaluate LOS conditions vary based on the 
type of roadway and whether the traffic flow is considered interrupted or uninterrupted. 
 
Study area intersections that are stop sign controlled with stop control on the minor street 
only have been analyzed using the unsignalized intersection methodology of the HCM.  For 
these intersections, the calculation of LOS is dependent on the occurrence of gaps 
occurring in the traffic flow of the main street.  Using data collected describing the 
intersection configuration and traffic volumes at these locations, the LOS has been 
calculated.  The LOS is determined based on the worst individual movement or movements 
sharing a single lane.   
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For Existing Plus Project conditions, all study area intersections are projected to operate at 
an acceptable LOS D or better during peak hours with the exception of the intersection of 
the Project Access at Grand Avenue which is projected to operate at an unacceptable level 
of service during peak hours.   
 
Levels of Service for Existing Plus Project conditions are shown on Table 3.  With the 
addition of a two-way left turn median at the intersection of the Project Access at Grand 
Avenue, it is projected to improve to an acceptable Level of Service D or better during peak 
hours.  Intersection analysis worksheets for Existing Plus Project conditions are included in 
Appendix B.   
 
For Opening Year Plus Project conditions, the study area intersection of Mobile Park 
Driveway at Grand Avenue is projected to operate an acceptable LOS D or better during 
peak hours; however the study area intersections of the Project Access at Grand Avenue 
and Serena Way at Grand Avenue are not projected to operate at acceptable Levels of 
Service during peak hours.   
 
Levels of Service for Opening Year (2017) Plus Project conditions are shown on Table 4. The 
addition of a two-way left turn median on Grand Avenue at the Project Access and a two-
way 100-foot striped median on Grand Avenue at Serena Way are projected to improve to 
the Levels of Service at those intersections to an acceptable Level of Service D or better 
during peak hours.  Intersection analysis worksheets for Opening Year (2017) Plus Project 
conditions are included in Appendix C.   
 
Synchro/SimTraffic Analysis  
 
A capacity and queuing analysis was performed using Synchro, a deterministic and 
macroscopic signal analysis software program, and SimTraffic, a microscopic and stochastic 
simulation program.  The analysis was performed for all study area intersections on 
Grand Avenue, including the proposed project access point.  The Synchro/SimTraffic 
analysis studied the Existing Plus Project conditions and Opening Year (2017) Plus Project 
conditions.   
 
The Synchro/SimTraffic models are useful in analyzing closely spaced intersections and 
roadway corridors.  Synchro helps to determine operational impacts and potential queuing 
problems from one intersection to the next.  This queuing can adversely affect traffic 
operations, even though an individual intersection may be operating at an acceptable 
Level of Service (LOS). 
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Synchro/SimTraffic Findings 
 
The Synchro/SimTraffic analysis evaluates the operations at each of the three study area 
intersections and the progression of traffic flow along Grand Avenue adjacent to the 
proposed site based upon the proposed lane geometry and traffic controls.  The analysis 
assumes turning movements are allowed at the project access with a two-way left-turn 
median into/out of the site on Grand Avenue.   
 
 Existing Plus Project Conditions 
 

For Existing Plus Project conditions, the Synchro analysis indicates that all study area 
intersections are projected to operate at an acceptable LOS, with minimal queuing. 
Grand Avenue eastbound left turns at all three (3) of the study area intersections are 
expected to operate at LOS B or better during the peak hours.  Southbound turns 
onto Grand Avenue are expected to operate at LOS D or better at all study area 
intersections.  In addition, vehicle queues at each of the three locations are expected 
to be less than two (2) vehicles in length during the peak hours. 
 
The SimTraffic model shows efficient progression and movement of the traffic along 
the roadway segment, with minimal queuing or delay.  Turning movements at each 
of the three access points are not expected to interfere with each other, nor are they 
expected to have an adverse impact to traffic flow along Grand Avenue for Existing 
Plus Project conditions. 
 
The Synchro HCM LOS Analysis worksheets for Existing Plus Project conditions are 
included in Appendix B. 
 
Opening Year (2017) Plus Project Conditions 
 
For Opening Year (2017) Plus Project conditions, the Synchro analysis indicates that 
all study area intersections are projected to operate at an acceptable LOS, with 
minimal queuing.  Grand Avenue eastbound left turns at all three (3) of the study 
area intersections are expected to operate at LOS B or better during the peak hours.  
Southbound turns onto Grand Avenue are expected to operate at LOS D or better at 
all study area intersections. In addition, vehicle queues at each of the three locations 
are expected to be less than two (2) vehicles in length during the peak hours. 
 
The SimTraffic model shows efficient progression and movement of the traffic along 
the roadway segment, with minimal queuing or delay.  Turning movements at each 
of the three access points are not expected to interfere with each other, nor are they 
expected to have an adverse impact to traffic flow along Grand Avenue during 
Opening Year (2017) Plus Project conditions. 
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The Synchro HCM LOS Analysis worksheets for Opening Year (2017) Plus Project 
conditions are included in Appendix C. 

 
Traffic Signal Warrants 
 
Peak hour traffic signal warrants have been performed for intersection of Project Access at 
Grand Avenue.  Traffic signal warrant worksheets are included in Appendix D.  The results 
of the traffic signal warrant analysis are summarized as follows: 
 

Intersection Existing Existing 
Plus Project 

Opening Year (2017)  
Plus Project 

Project Access at Grand 
Avenue 

N/A Not Warranted Not Warranted 

  
As shown, a traffic signal is not projected to be warranted at the intersection of the Project 
Access at Grand Avenue for Existing Plus Project nor Opening Year (2017) Plus Project 
conditions. 
 
Conclusions 
 
RK has completed the updated Traffic Study for the Wakerider Beach Resort project which 
includes the original project (from the Wakerider Beach Resort Traffic Study, dated 
November 2, 2011) and the additional Wakerider Beach Park amenity (from the June 20, 
2013 update) with the addition of an Opening Year (2017) Plus Project analysis.  This 
updated study has determined that even when assuming a worst case scenario of vehicle 
trips being generated by the addition of a Wakerider Beach Park amenity, all study area 
intersections are projected to operate at Level of Service D or better during both Existing 
Plus Project and Opening Year (2017) Plus Project conditions with the recommended 
mitigation of two-way left turn medians on Grand Avenue at the Project Access and at 
Serena Way. 
 
The Synchro analysis indicates that all study area intersections are projected to operate at 
an acceptable Level of Service, with minimal queuing for both Existing Plus Project and 
Opening Year (2017) Plus Project conditions.  Based upon the Synchro/SimTraffic analysis 
of Existing Plus Project and Opening Year (2017) Plus Project conditions, with 
recommended improvements, operation at the proposed project access intersection with 
Grand Avenue will not interfere with operations at the existing adjacent intersections.   
 
A traffic signal is not projected to be warranted at the intersection of Project Access at 
Grand Avenue for Existing Plus Project nor Opening Year (2017) Plus Project conditions. 
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In Out Total In Out Total

Single Tenant Office Building 715 TSF 1.60 0.20 1.80 0.26 1.48 1.74 11.65

Fast Food Restaurant w/ Drive-Thru 934 TSF 23.16 22.26 45.42 16.98 15.67 32.65 496.12

Resort Hotel3 330 RM 0.22 0.09 0.31 0.18 0.24 0.42 6.00

Quality Restaurant 936 TSF 0.49 0.32 0.81 5.02 2.47 7.49 89.95

Marina 420 Berths 0.03 0.05 0.08 0.11 0.08 0.19 2.96

1  Source:  Institute of Transportation Engineers (ITE), Trip Generation, 9th Edition , 2012.

2    TSF = Thousand Square Feet
     RM = Rooms

3  The ITE Trip Generation (9th Edition) does not provide a daily trip generation rate for Resort Hotel land use.

TABLE 1

Trip Generation Rates1

   The daily trip generation rate shown above was computed as PM Peak Hour total equal to 7% of Daily
   (per SANDAG rates)

PROPOSED TRIP GENERATION RATES

AM PM
Peak Hour

ITE
Code

DailyLand Use Units2
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In Out Total In Out Total

Single Tenant Office Building 715 1.785 TSF 3 0 3 0 3 3 21

Fast Food Restaurant w/ Drive-Thru 934 2.315 TSF 54 52 106 39 36 75 1,149

Resort Hotel 330 50 RM 11 4 15 9 12 21 300

Quality Sit Down Restaurant 931 7.395 TSF 4 2 6 37 18 55 665

Marina2 420 15 Berths 1 2 3 3 2 5 66

73 60 133 88 71 159 2,201

1    TSF = Thousand Square Feet
     RM = Rooms

Quantity

PROPOSED TRIP GENERATION (With Marina)

TABLE 2

Project Trip Generation

ITE
Code Units1Land Use

Total

2   Marina trip generation rates have been increased by a rate of 1.5 to calculate Passenger Car Equivalent rates (PCE)
    to account for vehicles travelling with boat trailers.

Daily
Peak Hour

AM PM
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L T R L T R L T R L T R AM PM AM PM

CSS 0 0 0 0 1! 0 0.5 0.5 0 0 0.5 0.5 28.3 26.8 D D

CSS 0 0 0 0 1! 0 1 1 0 0 0.5 0.5 52.9 96.3 F F

CSS 0 0 0 0 1! 0 1 1 0 0 0.5 0.5 19.4 30.7 C D

CSS 0 0 0 0 1! 0 1 1 0 0 0.5 0.5 30.2 34.9 D D

1

     L = Left; T = Through; R = Right; > = Right Turn Overlap; >> = Free Right Turn; Bold = Improvement

     ! = Indicates general purpose lane

2

3 CSS = Cross Street Stop

Eastbound

Mobile Home Park Driveway (NS) at:

Project Access (NS) at:

• Grand Avenue (SR-74) (EW)

Analysis Software: Traffix, Version 8.0. Per the 2000 Highway Capacity Manual. 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.

Serena Way (NS) at:

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. Where "1" is indicated for the through movement and "0"s are indicated for R/L movements, the R
and/or L turns are shared with the through movement.

•
Grand Avenue (SR-74) (EW)
'-With Existing Lane Geometry
'-With 2-Way Left Turn Median

• Grand Avenue (SR-74) (EW)

TABLE 3

Intersection Analysis For Existing Plus Project Conditions

Intersection
Traffic

Control3

Intersection Approach Lane(s)1

Westbound
Delay2

(Seconds)
Level of 
ServiceNorthbound Southbound
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L T R L T R L T R L T R AM PM AM PM

CSS 0 0 0 0 1! 0 0.5 0.5 0 0 0.5 0.5 30.0 29.0 D D

CSS 0 0 0 0 0 1 1 1 0 0 0.5 0.5 56.6 104.3 F F

CSS 0 0 0 0 1! 0 1 1 0 0 0.5 0.5 19.8 31.8 C D

-With Existing Lane Geometry CSS 0 0 0 0 1! 0 1 1 0 0 0.5 0.5 32.3 39.3 D E

-With 2-Way Left Turn Median CSS 0 0 0 0 1! 0 1 1 0 0 0.5 0.5 16.8 23.3 C C

1

     L = Left; T = Through; R = Right; > = Right Turn Overlap; >> = Free Right Turn; Bold = Improvement

     ! = Indicates general purpose lane

2

3 CSS = Cross Street Stop

Analysis Software: Traffix, Version 8.0. Per the 2000 Highway Capacity Manual. 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.

Serena Way (NS) at:

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.  Where "1" is indicated for the through mov

•
Grand Avenue (SR-74) (EW)
'-With Existing Lane Geometry
'-With 2-Way Left Turn Median

• Grand Avenue (SR-74) (EW)

TABLE 4

Intersection Analysis For Opening Year 2017 Plus Project Conditions

Intersection
Traffic

Control3

Intersection Approach Lane(s)1

Mobile Home Park Driveway (NS) at:

Project Access (NS) at:

• Grand Avenue (SR-74) (EW)

Delay2

(Seconds)
Level of 
ServiceNorthbound Southbound Eastbound Westbound
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2012 Edition

WARRANT 3, PEAK HOUR (70% FACTOR)
(Rural Areas)

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1783
Number of Approach Lanes Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 58
Number of Approach Lanes Minor Street = 1

SIGNAL WARRANT NOT SATISFIED

           * Note: 100 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 75 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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PROJACCESS-GRANDEX+P-AM.XLS Sect. 4C.06



2012 Edition

WARRANT 3, PEAK HOUR (70% FACTOR)
(Rural Areas)

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1805
Number of Approach Lanes Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 69
Number of Approach Lanes Minor Street = 1

SIGNAL WARRANT NOT SATISFIED

           * Note: 100 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 75 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2012 Edition

WARRANT 3, PEAK HOUR (70% FACTOR)
(Rural Areas)

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1885
Number of Approach Lanes Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 58
Number of Approach Lanes Minor Street = 1

SIGNAL WARRANT NOT SATISFIED

           * Note: 100 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 75 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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2012 Edition

WARRANT 3, PEAK HOUR (70% FACTOR)
(Rural Areas)

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

Traffic Conditions =

Major Street Name = Total of Both Approaches (VPH) = 1908
Number of Approach Lanes Major Street = 1

Minor Street Name = High Volume Approach (VPH) = 69
Number of Approach Lanes Minor Street = 1

SIGNAL WARRANT NOT SATISFIED

           * Note: 100 vph applies as the lower threshold volume for a minor-street 
                approach with two or more lanes and 75 vph applies as the lower 
                     threshold volume for a minor-street approach with one lane.  
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