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1 INTRODUCTION

This report presents the results of the Traffic Analysis (TA) for McDonald's - 2109 E Santa Clara Avenue
development (“Project”), which is located at 2109 E Santa Clara Avenue in the City of Santa Ana, as
shown on Exhibit 1-1. The purpose of this TA is to evaluate the potential circulation system deficiencies
that may result from the development of the proposed Project, and where necessary recommend
improvements to achieve acceptable operations consistent with the City's General Plan level of service
goals and policies. This TA has been prepared in accordance with the City of Santa Ana’s adopted City
of Santa Ana Traffic Impact Study Guidelines (2019) and through consultation with City of Santa Ana
staff during the scoping process. (1) The Project traffic study scoping agreement is provided in
Appendix 1.1 of this TA, which has been reviewed by the City of Santa Ana.

1.1 SUMMARY OF FINDINGS

The Project is to construct the following improvements as design features in conjunction with
development of the site:

e Project to maintain existing traffic controls and configuration at Project driveways. On-site traffic signing
and striping should be implemented agreeable with the provisions of the California Manual on Uniform
Traffic Control Devices (CA MUTCD) and in conjunction with detailed construction plans for the Project
site.

Additional details and intersection lane geometrics are provided in Section 1.6 Recommendations of
this report. The Project Applicant's responsibility for the Project’'s contributions towards deficient off-
site intersections is fulfilled through payment into pre-existing fee programs (if applicable) that would
be assigned to the future construction of any future local/regional improvement needs. The Project
Applicant would be required to pay requisite fees consistent with the City's requirements (see Section
9 Local and Regional Funding Mechanisms).

The drive-thru analysis suggests that the Project provides stacking accommodations for
approximately 16 vehicles within the drive-thru. Our evaluation indicates that the proposed drive-
thru lane will provide sufficient capacity to accommodate average and peak vehicle demands for the
proposed Project. Additional details on the drive-thru analysis are provided in Section 8 Drive-thru
Evaluation.
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EXHIBIT 1-1: LOCATION MAP
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1.2 PROJECT OVERVIEW

The proposed Project consists of developing a 3,975 square foot (SF) McDonald's restaurant with a
drive-thru window. The drive-through restaurant will be accommodated by redeveloping the existing
residential uses. The Project is proposed to utilize two existing driveways: one on Tustin Avenue and
one on Santa Clara Avenue. A preliminary site plan of which the traffic study will be based on is shown
on Exhibit 1-2.

In order to develop the traffic characteristics of the proposed project, trip-generation statistics
published in the Institute of Transportation Engineers (ITE) Trip_Generation Manual (11" Edition,
2021). (2) The Project is anticipated to generate a net total of 930 two-way trips per day with 89 AM
peak hour trips and 67 PM peak hour trips. The assumptions and methods used to estimate the
Project's trip generation characteristics are discussed in greater detail in Section 4.1 Project Trip
Generation of this report.

1.3  ANALYSIS SCENARIOS

For the purposes of this traffic study, potential deficiencies to traffic and circulation have been
assessed for each of the following conditions:

e Existing (2022)

e  Existing plus Project (E+P)

e Opening Year Cumulative (2023) Without Project
e Opening Year Cumulative (2023) With Project

e Horizon Year (2040) Without Project

e Horizon Year (2040) With Project

15173-02 TA Report REV3
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EXHIBIT 1-2: PRELIMINARY SITE PLAN
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1.3.1 EXISTING (2022) CONDITIONS

Information for Existing (2022) conditions is disclosed to represent the baseline traffic conditions as
they existed at the time this report was prepared. For a detailed discussion on the existing traffic
counts, see Section 3.5 Existing Traffic Counts.

1.3.2 EXISING PLUS PROJECT CONDITIONS

The Existing plus Project (E+P) conditions analysis determines the potential circulation system
deficiencies based on a comparison of the E+P traffic conditions to Existing conditions. The roadway
network is similar to Existing conditions except for new connections to be constructed by the Project.
Cumulative development projects and ambient growth are not included for E+P traffic conditions.

1.3.3 OPENING YEAR CUMULATIVE (2023) CONDITIONS

The Opening Year Cumulative (2023) traffic conditions analysis determines the potential near-term
cumulative circulation system deficiencies. The roadway network is similar to Existing conditions
except for new connections to be constructed by the Project. To account for background traffic
growth, an ambient growth factor from Existing (2022) conditions of 1.0% (1 percent per year over 1
year) is included for Opening Year Cumulative (2023) traffic conditions. Conservatively, this TA
estimates the area ambient traffic growth and then adds traffic generated by other known or probable
related projects. These related projects are at least in part already accounted for in the assumed
ambient growth rates; and some of these related projects may not be implemented and operational
within the 2023 Opening Year time frame assumed for the Project. The resulting traffic growth utilized
in the TA (ambient growth factor plus traffic generated by related projects) would therefore tend to
overstate rather than understate background cumulative traffic deficiencies under 2023 traffic
conditions.

1.3.4 HORIZON YEAR (2040) CONDITIONS

Traffic projections for Horizon Year (2040) conditions were derived from the Orange County
Transportation Analysis Model (OCTAM) using accepted procedures for model forecast refinement
and smoothing. The Horizon Year conditions analysis will be utilized to determine if improvements
funded through regional transportation mitigation fee programs can accommodate the long-range
cumulative traffic at the target Level of Service (LOS) identified in the City of Santa Ana (lead agency)
General Plan. Each of the applicable transportation fee programs are discussed in more detail in
Section 9 Local and Regional Funding Mechanisms.

1.4 STUDY AREA

To ensure that this TA satisfies the City of Santa Ana'’s traffic study requirements, Urban Crossroads,
Inc. prepared a Project traffic study scoping package for review by City of Santa Ana staff prior to the
preparation of this report. This agreement provides an outline of the Project study area, trip
generation, trip distribution, and analysis methodology. The agreement provided to the City is
included in Appendix 1.1 of this TA.

15173-02 TA Report REV3



URBAN CROSSROADS McDonald's - 2109 E Santa Clara Avenue Traffic Analysis

The 5 study area intersections shown on Exhibit 1-3 and listed in Table 1-1 were selected for evaluation
in this TA based on consultation with City of Santa Ana staff. At a minimum, the study area includes
intersections where the Project is anticipated to contribute 50 or more peak hour trips per the City's
Guidelines. (1) The “50 peak hour trip” criterion represents a minimum number of trips at which a
typical intersection would have the potential to be affected by a given development proposal. The 50
peak hour trip criterion is a traffic engineering rule of thumb that is accepted and used throughout
the City for the purposes of estimating a potential area of influence (i.e., study area). Additional study
area intersections were requested by the City of Santa Ana to be included with this traffic study.

TABLE 1-1: INTERSECTION ANALYSIS LOCATIONS

# Intersection Jurisdiction Signalized?
1 Driveway 1 & Santa Clara Av. Santa Ana No
2 Tustin Av. & Fairhaven Av.* Santa Ana, Orange Yes
3 Tustin Av. & Driveway 2 Santa Ana No
4 Tustin Av. & Santa Clara Av.* Santa Ana Yes
5 Tustin Av. & 17th St.* Santa Ana Yes
* Requested by the City of Santa Ana
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EXHIBIT 1-3: STUDY AREA
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1.5 DEFICIENCIES

This section provides a summary of deficiencies by analysis scenario. Section 2 Methodologies
provides information on the methodologies used in the analysis and Section 5 E+P Traffic Conditions,
Section 6 Opening Year Cumulative (2023) Traffic Conditions and Section 7 Horizon Year (2040) Traffic
Conditions include the detailed analysis. A summary of level of service (LOS) results for all analysis
scenarios is presented on Table 1-2.

1.5.1 EXISTING (2022) CONDITIONS

The study area intersections are currently operating at an acceptable LOS during the peak hours with
exception of the following study area intersection:

e Tustin Av. & Driveway 2 (#3) - LOS E AM peak hour only

1.5.2 E+P CONDITIONS

No additional study area intersections are anticipated to operate at an unacceptable LOS for E+P
traffic conditions, consistent with Existing traffic conditions. The addition of Project traffic would not
trigger the City of Santa Ana’s significance criteria.

1.5.3 OPENING YEAR CUMULATIVE (2023) CONDITIONS

The following study area intersections are anticipated to operate at an unacceptable LOS under
Opening Year Cumulative (2023) Without Project traffic conditions, consistent with Existing and E+P
traffic conditions:

e Tustin Av. & Driveway 2 (#3) - LOS E AM peak hour

With the addition of Project traffic, no additional study area intersections are anticipated to operate
at an unacceptable LOS for Opening Year Cumulative (2023) With Project traffic conditions. The
addition of Project traffic would not trigger the City of Santa Ana’s significance criteria.

1.5.4 HORIZON YEAR (2040) CONDITIONS

The following study area intersections are anticipated to operate at an unacceptable LOS under
Horizon Year (2040) Without Project traffic conditions:

e Tustin Av. & Fairhaven Av. (#2) - LOS F AM peak hour
e Tustin Av. & Driveway 2 (#3) - LOS F AM peak hour

e Tustin Av. & Santa Clara Av. (#4) - LOS F AM peak hour
e Tustin Av. & 17th St. (#5) - LOS F AM peak hour

With the addition of Project traffic, no additional study area intersections are anticipated to operate

at an unacceptable LOS for Horizon Year (2040) With Project traffic conditions. The addition of Project
traffic would trigger the City of Santa Ana's significance criteria for the following intersection:
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e Tustin Av. & Santa Clara Av. (#4) - the project increases traffic demand at the study intersection by 1%
of capacity (ICU increase is greater than 0.010

TABLE 1-2: SUMMARY OF LOS

- 2023 Without 2023 With 2040 Without 2040 With
Existing E+P

Project Project Project Project
# Intersection AM PM AM PM AM PM AM PM AM PM AM PM
1 Driveway 1 & Santa Clara Av. @ L @ L @ L G G G @ & ]
2 Tustin Av. & Fairhaven Av. @ L] @ L] @ L @ G & @) @ (&)
3 Tustin Av. & Driveway 2 @ O @ O @ G ® G ® L] ® (&)
4 Tustin Av. & Santa Clara Av. @ S @ &) @ &) &) &) & @ @ (]
5 Tustin Av. & 17th St. ® ¢ ¢ & o o o o o o o o

@=Ap 0= @-=F

1.6 RECOMMENDATIONS

1.6.1 SITE ACCESS RECOMMENDATIONS

Project to maintain existing traffic controls and configuration at Project driveways. On-site traffic
signing and striping should be implemented agreeable with the provisions of the California Manual
on Uniform Traffic Control Devices (CA MUTCD) and in conjunction with detailed construction plans
for the Project site.

1.6.2 OFF-SITE RECOMMENDATIONS

The improvements needed to address the cumulative deficiencies identified under Horizon Year
(2040) traffic conditions for With Project conditions are summarized in Table 1-3. For those
improvements listed in Table 1-3 not constructed as part of the Project, the Project Applicant's
responsibility for the Project's contributions towards deficient intersections is fulfilled through
payment of fair share and/or fees for the applicable pre-existing fee programs (see Section 9 Local
and Regional Funding Mechanisms).

TABLE 1-3: SUMMARY OF IMPROVEMENTS

Improvements in Project Project
# Intersection Jurisdiction  Existing  E+P 2023 With Project 2040 With Project DIF?' Responsibilityz Fair Share?
4 Tustin Av. & SantaAna -None -None -None - Add 2nd NB left turn lane No Fair Share 4.5%

Santa Clara Av.

" Improvements included in City of Santa Ana CIP projects
2 Identifies the Project's responsibility to construct an improvement or contribute fair share towards the implementation of the improvements shown.

3 Program improvements constructed by project may be eligible for fee credit, at discretion of the City. See Table 8-1 for Fair Share Calculations.
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1.7 QUEUING ANALYSIS

The traffic modeling and signal timing optimization software package SimTraffic has been utilized to
assess the queues. SimTraffic is designed to model networks of signalized and unsignalized
intersections, with the primary purpose of checking and fine-tuning signal operations. SimTraffic uses
the input parameters from Synchro to generate random simulations. These random simulations
generated by SimTraffic have been utilized to determine the 95™ percentile queue lengths observed
for each applicable turn lane. A SimTraffic simulation has been recorded up to 5 times, during the
weekday AM and weekday PM peak hours, and has been seeded for 15-minute periods with 60-minute
recording intervals. The results of the queuing analysis worksheets for the weekday AM and PM peak
hours are provided in Appendix 1.2 of this report for Horizon Year (2040) traffic conditions.

TABLE 1-4: QUEUING ANALYSIS FOR HORIZON YEAR (2040) CONDITIONS WITH PROJECT

2040 WP
Available Stacking 95th % Queue (Feet) Acceptable?’
# Intersection Movement Distance (Feet)> AM Peak PM Peak AM PM
1 Driveway 1 & Santa Clara Av. EBL 230 111 57 Yes Yes

' Stacking Distance is acceptable if the required stacking distance is less than or equal to the stacking distance provided.

2 An additional 15 feet of stacking which is assumed to be provided in the transition for turn pockets is reflected in the
stacking distance shown on this table.
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2 METHODOLOGIES

This section of the report presents the methodologies used to perform the traffic analyses
summarized in this report. The methodologies described are consistent with City of Santa Ana's and
City of Orange's Guidelines. (1) (3)

2.1 LEVEL OF SERVICE

Traffic operations of roadway facilities are described using the term "Level of Service" (LOS). LOSis a
qualitative description of traffic flow based on several factors, such as speed, travel time, delay, and
freedom to maneuver. Six levels are typically defined ranging from LOS A, representing completely
free-flow conditions, to LOS F, representing breakdown in flow resulting in stop-and-go conditions.
LOS E represents operations at or near capacity, an unstable level where vehicles are operating with the
minimum spacing for maintaining uniform flow.

2.2 INTERSECTION CAPACITY ANALYSIS

The definitions of LOS for interrupted traffic flow (flow restrained by the existence of traffic signals
and other traffic control devices) differ slightly depending on the type of traffic control. The LOS is
typically dependent on the quality of traffic flow at the intersections along a roadway. The 6% Edition
Highway Capacity Manual (HCM) methodology expresses the LOS at an intersection in terms of delay
time for the various intersection approaches. (4) The HCM uses different procedures depending on
the type of intersection control. In comparison, the Intersection Capacity Utilization (ICU) methodology
expresses the LOS at a signalized intersection in terms of volume-to-capacity ratio (v/c). (5)

2.2.1 SIGNALIZED INTERSECTIONS

The City of Santa Ana and City of Orange requires signalized intersection operations analysis based
on the methodology described in the ICU for signalized intersections and HCM for unsignalized
intersections. (4) (5) ICU LOS operations are based on an intersection’s intersection capacity per the
ICU methodology. Signalized intersections located within the City of Santa Ana have been analyzed
using Traffix (Version 8). The ICU methodology is utilized at signalized intersections only. A minimum
clearance interval of 0.05 in association with lane capacities of 1,600 vehicles per hour of green time
for turn lanes and 1,700 vehicles per hour of green time for through lanes were assumed for the ICU
calculations.
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TABLE 2-1: SIGNALIZED INTERSECTION LOS THRESHOLDS FOR ICU

Description ICU Levgl of1
Service
Little or no capacity deficiencies. <0.60 A
Short-term capacity deficiencies. 0.61-0.70 B
Average capacity deficiencies. 0.71 -0.80 C
Long-term capacity deficiencies. 0.81-0.90 D
Very high capacity deficiencies. 0.91 -1.00 E
Extremely high capacity deficiencies, with intersection capacity exceeded. >1.00 F

" Source: County of Orange CMP, ICU Methodology
2.2.2 UNSIGNALIZED INTERSECTIONS

The City of Santa Ana requires the operations of unsignalized intersections be evaluated using the
methodology described in the HCM. (4) The LOS rating is based on the weighted average control delay
expressed in seconds per vehicle (see Table 2-2). At two-way or side-street stop-controlled
intersections, LOS is calculated for each controlled movement and for the left turn movement from
the major street, as well as for the intersection as a whole. For approaches composed of a single lane,
the delay is computed as the average of all movements in that lane. Delay for the intersection is
reported for the worst individual movement at a two-way stop-controlled intersection. For all-way
stop controlled intersections, LOS is computed for the intersection as a whole (average delay).

TABLE 2-2: UNSIGNALIZED INTERSECTION LOS THRESHOLDS

Average Control Delay Level of Service,

Description
(Seconds), V/C<1.0 V/C<1.0

Little or no delays. 0to 10.00 A
Short traffic delays. 10.01 to 15.00 B
Average traffic delays. 15.01 to 25.00 C
Long traffic delays. 25.01to 35.00 D
Very long traffic delays. 35.01 to 50.00 E
Extreme traffic delays with intersection capacity exceeded. >50.00 F

Source: HCM, 6th Edition
' If V/C is greater than 1.0 then LOS is F per HCM.

2.3 TRAFFIC SIGNAL WARRANT ANALYSIS METHODOLOGY

The term "signal warrants" refers to the list of established criteria used by Caltrans and other public
agencies to quantitatively justify or determine the potential need for installation of a traffic signal at
an otherwise unsignalized intersection. This TA uses the signal warrant criteria presented in the latest
edition of the Caltrans California Manual on Uniform Traffic Control Devices (CA MUTCD). (6)
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The signal warrant criteria for Existing study area intersections are based upon several factors,
including volume of vehicular and pedestrian traffic, frequency of accidents, and location of school
areas. The CA MUTCD indicates that the installation of a traffic signal should be considered if one or
more of the signal warrants are met. (6) Specifically, this TA utilizes the Peak Hour Volume-based
Warrant 3 as the appropriate representative traffic signal warrant analysis for existing traffic
conditions and for all future analysis scenarios for existing unsignalized intersections. Warrant 3 is
appropriate to use for this TA because it provides specialized warrant criteria for intersections with
urban characteristics. For the purposes of this study, the speed limit was the basis for determining
whether Urban or Rural warrants were used for a given intersection. Urban warrants have been used
as posted speed limits on the major roadways with unsignalized intersections are over 40 miles per
hour while urban warrants have been used where speeds are 40 miles per hour or below. Traffic
signal warrant analyses were performed for the following study area intersection shown on Table 2-
3:

TABLE 2-3: TRAFFIC SIGNAL WARRANT ANALYSIS LOCATIONS

# Intersections Jursidiction
1 Driveway 1 &Santa Clara Av. Santa Ana
3 Tustin Av. & Driveway 2 Santa Ana

The Existing conditions traffic signal warrant analysis is presented in the subsequent section, Section
3 Area Conditions of this report. The traffic signal warrant analyses for future conditions are presented
in Section 5 E+P Traffic Conditions, Section 6 Opening Year Cumulative (2023) Traffic Conditions, and
Section 7 Horizon Year (2040) Traffic Conditions of this report. It is important to note that a signal
warrant defines the minimum condition under which the installation of a traffic signal might be
warranted. Meeting this threshold condition does not require that a traffic control signal be installed
at a particular location, but rather, that other traffic factors and conditions be evaluated in order to
determine whether the signal is truly justified. It should also be noted that signal warrants do not
necessarily correlate with LOS. An intersection may satisfy a signal warrant condition and operate at
or above acceptable LOS or operate below acceptable LOS and not meet a signal warrant.

2.4 MINIMUM ACCEPTABLE LEVELS OF SERVICE (LOS)

Minimum Acceptable LOS and associated definitions of intersection deficiencies has been obtained
from each of the applicable surrounding jurisdictions.

CITY OF SANTA ANA

Per the City's guidelines, the City of Santa Ana adopted LOS “D" as the maximum threshold of
significance at all intersections and mid-block locations.

CITY OF ORANGE

Per the City of Orange's General Plan Circulation Element and Growth Management Element
requirements, a volume/capacity (V/C) ratio of 0.90 (LOS D) shall be the lowest acceptable Service Level
at intersections following implementation of roadway improvements. Improvements required to
bring intersections and roadway segments to the acceptable service levels must be identified. In order
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to maintain LOS D at intersections, arterial highway links should be maintained at LOS C or better. An
intersection will be deemed deficient and require improvements to achieve an acceptable LOS when
the LOS is E or F (Final V/C Ratio>0.90) and the project-related increase in V/C is equal to or greater
than 0.010.

2.5 DEFICIENCY CRITERIA

This section outlines the methodology used in this analysis related to identifying circulation system
deficiencies.

CITY OF SANTA ANA

A transportation impact on an intersection shall be deemed "significant" in accordance with the
following table:

e The peak hour Level of Service (LOS) exceeds the maximum City threshold. The City of Santa Ana
considers LOS D to be the minimum acceptable LOS for all intersections, except for those locations
located within the City’s defined major development areas, where LOS E is considered acceptable.

e The project increases traffic demand at the study intersection by 1% of capacity (ICU increase = 0.010).

e At unsignalized intersections, an impact is considered to be significant if the project causes an
intersection at LOS D or better to degrade to LOS E or F and the traffic signal warrant analysis determines
that a signal is justified.

CITY OF ORANGE

An intersection will be deemed deficient and require improvements to achieve an acceptable LOS
when the LOS is E or F (Final V/C Ratio>0.90) and the project-related increase in V/C is equal to or
greater than 0.010.
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3 AREA CONDITIONS

This section provides a summary of the existing circulation network, the City of Santa Ana General
Plan Mobility Element, and a review of existing peak hour intersection operations and traffic signal
warrant analyses.

3.1 EXISTING CIRCULATION NETWORK

Pursuant to the scoping agreement with City of Santa Ana staff (Appendix 1.1), the study area includes
a total of 5 existing intersections as shown previously on Exhibit 1-3. Exhibit 3-1 illustrates the study
area intersections located near the proposed Project and identifies the number of through traffic
lanes for existing roadways and intersection traffic controls.

3.2 CITY OF SANTA ANA GENERAL PLAN MOBILITY ELEMENT

As noted previously, the Project site is located within the City of Santa Ana. Exhibit 3-2 shows the City
of Santa Ana General Plan Mobility Element. The roadway classifications and planned (ultimate)
roadway cross-sections of the major roadways within the City of Santa Ana in the vicinity of the
proposed Project, as identified on the City's General Plan Mobility Element, are described
subsequently.

Major Arterial. A street with six travel lanes and a center median. Typically includes bus transit,
pedestrian sidewalks, and bicycle lanes. Typical ROW: 120' / 100" curb-to-curb / 14' median / 10'
sidewalk. The following study area roadways within the City of Santa Ana are classified as Major
Arterials:

e Tustin Avenue

e 17t Street

Divided Collector Arterial. A street with two travel lanes and a continuous center two-way left turn
lane, but may be divided by raised median, with an expanded right-of-way to accommodate bike lanes.
Typical ROW: 80' / 64' curb-to-curb / 8' sidewalk. The following study area roadways within the City of
Santa Ana are classified as Divided Collector Arterials:

e Fairhaven Avenue

e Santa Clara Avenue
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EXHIBIT 3-1: EXISTING NUMBER OF THROUGH LANES AND INTERSECTION CONTROLS
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EXHIBIT 3-2: CITY OF SANTA ANA GENERAL PLAN MOBILITY ELEMENT

ABOUT THE MAP. This map displays the City's long-term plan for an integrated system of streets and highways, with classifications that correspond
to the nature and purpose of each roadway. This map reflects the City's efforts to ereate and maintain a roadway system that fosters the safe and
efficient movement of people and vehicles throughout Santa Ana. See Table M-1 for a description of each street classification. Within city limits,
the thin grey lines represent local streets.
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3.3 CITY OF ORANGE GENERAL PLAN CIRCULATION ELEMENT

The roadway classifications and planned (ultimate) roadway cross-sections of the major City of Orange
roadways within the study area, as identified on City of Orange General Plan Circulation Element, are
described subsequently. Exhibit 3-3 shows the City of Orange General Plan Circulation Element and
Exhibit 3-4 illustrates the City of Orange General Plan roadway cross-sections.

3.4 TRANSIT SERVICE

The study area is currently served by Orange County Transportation Agency (OCTA) with bus service
along Tustin Street via Route 71 and 17t Street via Route 60. There are currently two bus stops located
along Route 71 on Tustin Avenue near the proposed Project. The transit services are illustrated on
Exhibit 3-5. These existing transit routes that could potentially serve the site. Transit service is
reviewed and updated by OCTA periodically to address ridership, budget, and community demand
needs. Changes in land use can affect these periodic adjustments which may lead to either enhanced
or reduced service where appropriate.

3.5 BICYCLE & PEDESTRIAN FACILITIES

Field observations indicate active pedestrian and bicycle activity within the study area. Exhibit 3-6
illustrates the City of Santa Ana Master Plan of Bikeways, which includes existing Class Il bike lanes
along Santa Clara Avenue near the vicinity of the Project. A Class IV cycle track exists along Fairhaven
Avenue, Tustin Avenue, and 17 Street. The City of Orange’s bike network is shown on Exhibit 3-7.
Existing pedestrian facilities within the study area, which include sidewalks, bus stop locations, and
crosswalks are shown on Exhibit 3-8.

3.6  EXISTING (2022) TRAFFIC COUNTS

The intersection LOS analysis is based on the traffic volumes observed during the peak hour
conditions using traffic count data collected in December 2022 when local schools were in session and
operating on normal bell schedules. The following peak hours were selected for analysis:

e Weekday AM Peak Hour (peak hour between 7:00 AM and 9:00 AM)
¢ Weekday PM Peak Hour (peak hour between 4:00 PM and 6:00 PM)

There were no observations made in the field that would indicate atypical traffic conditions on the
count dates, such as construction activity or detour routes and near-by schools were in session and
operating on normal schedules. The raw manual peak hour turning movement traffic count data
sheets are included in Appendix 3.1. Existing weekday AM and weekday PM peak hour intersection
volumes are shown on Exhibit 3-9.
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EXHIBIT 3-3: CITY OF ORANGE GENERAL PLAN CIRCULATION ELEMENT
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EXHIBIT 3-4: CITY OF ORANGE GENERAL PLAN ROADWAY CROSS-SECTIONS
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EXHIBIT 3-5: EXISTING TRANSIT ROUTES
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EXHIBIT 3-6: CITY OF SANTA ANA MASTER PLAN OF BIKEWAYS

ABOUT THE MAP. This map displays the City's long-term plan for a comprehensive bicycle networlk, with a hierarchy of facilities that provide varying
levels of design, signage, and separation from vehicles. The City intends to provide a safe and efficient system that reduces the reliance on the
automobiles and facilitates an increase in bicycling by choice. Table M-2 describes each bicycle classification.
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EXHIBIT 3-7: CITY OF ORANGE GENERAL PLAN BIKE NETWORK
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EXHIBIT 3-8: EXISTING PEDESTRIAN FACILITIES
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EXHIBIT 3-9: EXISTING (2022) TRAFFIC VOLUMES
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3.7 INTERSECTION OPERATIONS ANALYSIS

Existing peak hour traffic operations have been evaluated for the study area intersections based on
the analysis methodologies presented in Section 2.2 Intersection Capacity Analysis of this report. The
intersection operations analysis results are summarized on Table 3-1, which indicates that the
following existing study area intersection is currently operating at unacceptable LOS during one or
both peak hours:

e Tustin Av. & Driveway 2 (#3) - LOS E AM peak hour only

The intersection operations analysis worksheets are included in Appendix 3.2 of this TA.

3.8 TRAFFIC SIGNAL WARRANTS ANALYSIS

Traffic signal warrants for Existing traffic conditions are based on existing peak hour intersection
turning volumes. No unsignalized study area intersections currently warrant a traffic signal for
Existing traffic conditions. Existing conditions traffic signal warrant analysis worksheets are provided
in Appendix 3.3.

3.9 QUEUING ANALYSIS

Pursuant to the City approved scoping agreement, a queuing analysis was performed for the left
turning movements at the intersection of Tustin Avenue & Santa Clara Avenue (#4) to assess vehicle
queues along the roadways. Queuing analysis findings are presented in Table 3-2. Itis important to
note that the available stacking distances are consistent with the measured turn pocket lengths. As
shown in Table 3-2, the intersection left turning movements currently experience acceptable queuing
during the peak hours based on the 95™ percentile peak hour traffic flows. Worksheets for Existing
(2022) traffic conditions queuing analysis are provided in Appendix 3.4.
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TABLE 3-1: INTERSECTION ANALYSIS FOR EXISTING (2022) CONDITIONS

*

McDonald’s - 2109 E Santa Clara Avenue Traffic Analysis

Traffic
# Intersection Control’
1 Driveway 1 &Santa Clara Av. CSS
2 Tustin Av. & Fairhaven Av. TS
3 Tustin Av. & Driveway 2 CSS
4 Tustin Av. & Santa Clara Av. TS
5 Tustin Av. & 17th St. TS

CSS = Cross-Street Stop; TS = Traffic Signal

Delay (secs.)2

ICU (v/c)
AM PM
11.7 13.0

0.847 0.657
35.1 28.5

0.780 0.611
0.663 0.789

Level of
Service
AM  PM
B B
D B
E D
C B
B C

> All signalized intersections will be evaluated utilizing Intersection Capacity Utilization

(ICU) methodology. For intersections with all way or cross street stop control, the delay
and level of service for the worst individual movement (or movements sharing a single
lane) are shown. HCM delay reported in seconds and ICU reported as a volume-to-

capacity ratio.

TABLE 3-2: QUEUING SUMMARY FOR EXISTING (2022) CONDITIONS

# Intersection

4 Tustin Av. & Santa Clara Av. NBL
SBL
EBL
WBL

BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable

Available Stacking 95th Percentile Queue (Feet) Acceptable?’
AM Peak Hour PM Peak Hour

Distance (Feet)
230
150
105
70

105
73
185 2
190 2

258 2
110

184 2
165 2

AM
Yes
Yes
Yes

Yes?

PM

Yes?

Yes

Yes?

Yes?

! Stacking Distance is acceptable ifthe required stacking distance is less than or equal to the stacking distance provided. An additional 15
feet of stacking which is assumed to be provided in the transition for turn pockets is reflected in the stacking distance shown in this table,

where applicable.

2 . . . .
95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles.

3 Additional stacking distance is available in the two-way left turn lane.
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4 PROJECTED FUTURE TRAFFIC

This section presents the traffic volumes estimated to be generated by the Project, as well as the
Project’s trip assighment onto the study area roadway network. The proposed Project consists of
developing a 3,975 square foot (SF) McDonald's restaurant with a drive-thru window. The drive-
through restaurant will be accommodated by redeveloping the existing residential uses. The Project
is proposed to utilize two existing driveways: one on Tustin Avenue and one on Santa Clara Avenue.
A preliminary site plan of which the traffic study will be based on is shown on Exhibit 1-2.

4.1 PROJECT TRIP GENERATION

Trip generation represents the amount of traffic which is both attracted to and produced by a
development. Determining traffic generation for a specific project is therefore based upon forecasting
the amount of traffic that is expected to be both attracted to and produced by the specific land uses
being proposed for a given development. In order to develop the traffic characteristics of the
proposed Project, trip-generation statistics published in the Institute of Transportation Engineers (ITE)
Trip Generation Manual (11t Edition, 2021) was used to estimate the trip generation. (2)

In order to develop the traffic characteristics of the proposed project, trip-generation statistics
published in the ITE Trip Generation Manual (11™ Edition, 2021) for Fast-Food Restaurant With Drive-
Through Window (ITE Land Use Code 934) land use were utilized. (2) The trip generation rates are
shown in Table 4-1. As shown in Table 4-1, the Project is anticipated to generate a net total of 930 two-
way trips per day with 89 AM peak hour trips and 67 PM peak hour trips.

TABLE 4-1: PROJECT TRIP GENERATION SUMMARY

ITELU AM Peak Hour PM Peak Hour
Land Use Units? Code In Out Total In Out Total paily
Trip Generation Rates'
Fast-Food Restaurant with Drive-Through TSF 934 2275 21.86 4461 17.18 15.85 33.03 467.48

! Trip Generation Source: Institute of Transportation Engineers (ITE), Trip Generation Manual, Eleventh Edition (2021).

2 TSF = Thousand Square Feet

AM Peak Hour PM Peak Hour
Land Use Quantity Units' In Out Total In Out Total Daily
Trip Generation Summary
Fast-Food Restaurant with Drive-Through 3.975 TSF 90 87 177 68 63 131 1,860
Pass-By (50% AM; 55% PM/Daily)*: 44 44 -88 -32 -32 -64  -930
Total Net Trips: 46 43 89 36 31 67 930

! TSF = Thousand Square Feet

2 Pass-by Source: Institute of Transportation Engineers (ITE), Trip Generation Manual, Eleventh Edition (2021).
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4.2 PROJECT TRIP DISTRIBUTION

The Project trip distribution represents the directional orientation of traffic to and from the Project
site. Trip distribution is the process of identifying the probable destinations, directions or traffic
routes that will be utilized by Project traffic. The potential interaction between the planned land uses
and surrounding regional access routes are considered, to identify the route where the Project traffic
would distribute. Exhibit 4-1 shows the Project passenger car trip distribution patterns.

4.3 MODAL SPLIT

The potential for Project trips to be reduced by the use of public transit, walking or bicycling have not
been included as part of the Project's estimated trip generation. Essentially, the Project's traffic
projections are "conservative" in that these alternative travel modes would reduce the forecasted
traffic volumes.

4.4 PROJECT TRIP ASSIGNMENT

The assignment of traffic from the Project area to the adjoining roadway system is based upon the
Project trip generation, trip distribution, and the arterial highway and local street system
improvements that would be in place by the time of initial occupancy of the Project. Based on the
identified Project traffic generation and trip distribution patterns, the Project only peak hour
intersection turning movement volumes are shown on Exhibit 4-2.

4.5 BACKGROUND TRAFFIC
4.5.1 OPENING YEAR CUMULATIVE CONDITIONS

Future year traffic forecasts have been based upon background (ambient) growth at 1% per year,
compounded annually, for 2023 conditions. The total ambient growth is 1.0% for 2023 traffic
conditions (compounded growth of 1 percent per year over 1 years or 1.01'¥¢?"). The ambient growth
factor is intended to approximate regional traffic growth. This ambient growth rate is added to
existing traffic volumes to account for area-wide growth not reflected by cumulative development
projects. Ambient growth has been added to daily and peak hour traffic volumes on surrounding
roadways, in addition to traffic generated by the development of future projects that have been
approved but not yet built and/or for which development applications have been filed and are under
consideration by governing agencies.
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EXHIBIT 4-1: PROJECT TRIP DISTRIBUTION
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EXHIBIT 4-2: PROJECT ONLY TRAFFIC VOLUMES
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4.5.2 HORIZON YEAR CONDITIONS

According to information published by OCTA in the 2018 Long Range Transportation Plan, the
population of Orange County is projected to increase by 10.0% in the period between 2015 and 2040,
a compounded rate of approximately 0.39% annually. During the same period, employmentin Orange
County is expected to increase by 17.0% or 0.67% annually. Therefore, the annual growth rate of 1.0%
in conjunction with cumulative project traffic would appear to be conservative and tend to overstate
as opposed to understate traffic impacts.

Based on a comparison of Existing (2022) traffic volumes to the Horizon Year (2040) forecasts, the
average growth rate is greater than 0.94%, compounded annually between Existing (2022) and 2040
traffic conditions. Therefore, the annual growth rate utilized for the purposes of this analysis would
appear to conservatively approximate the anticipated regional growth in traffic volumes in the City of
Santa Ana for Opening Year Cumulative and Horizon Year (2040) traffic conditions, especially when
considered along with the addition of project-related traffic, which would tend to overstate as
opposed to understate the potential impacts to traffic and circulation.

46 CUMULATIVE DEVELOPMENT TRAFFIC

A cumulative project list was developed for the purposes of this analysis through consultation with
planning and engineering staff from the City of Santa Ana. The cumulative project list includes
approved City of Santa Ana projects that are anticipated to contribute traffic to the study area
intersections. Cumulative projects from the neighboring jurisdictions of Orange and Tustin have also
been included.

Exhibit 4-3 illustrates the cumulative development location map. A summary of cumulative
development projects and their proposed land uses are shown on Table 4-2. If applicable, the traffic
generated by individual cumulative projects was manually added to the Opening Year Cumulative
forecasts to ensure that traffic generated by the listed cumulative development projects on Table 4-2
are reflected as part of the background traffic. In an effort to conduct a conservative analysis, the
cumulative projects are added in conjunction with the ambient growth identified in Section 4.5.1
Background Traffic: Opening Year Cumulative Conditions. Cumulative ADT and peak hour intersection
turning movement volumes are shown on Exhibit 4-4.
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EXHIBIT 4-3: CUMULATIVE DEVELOPMENT LOCATION MAP
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EXHIBIT 4-4: CUMULATIVE ONLY TRAFFIC VOLUMES
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TABLE 4-2: CUMULATIVE DEVELOPMENT LAND USE SUMMARY

# Project Address Land Use Quantity’
City of Santa Ana

S1 Calvary Church Master Plan 1010 N Tustin Religious/Education 46.840 TSF
S2 Grand and Grovemont Development 2511, 2521, & 2525 North Grand Avenue Multifamily Units 80 DU
City of Tustin

T1 Intracorp Multifamily Residential 17802 and 17842 Irvine Boulevard Multifamily Units 40 DU
T2 CUP 2021-0030, DR 2021-0016 17631 17th Street Medical Office 11.323 TSF
City of Orange

01 Grace Church 2201 Fairhaven Ave Religious/Education 8.663 TSF
02 IUSA Properties 1800 E La Veta Ave Senior Apartments 166 DU

' DU = Dwelling Units; TSF = Thousand Square Feet

4.7 HORIZON YEAR (2040) VOLUME DEVELOPMENT

Traffic projections for Horizon Year (2040) without Project conditions were derived from the Orange
County Transportation Analysis Model (OCTAM) using accepted procedures for model forecast
refinement and smoothing for study area intersections located within the County of Orange. The
traffic forecasts reflect the area-wide growth anticipated between Existing (2022) conditions and
Horizon Year (2040) traffic conditions. In most instances the traffic model zone structure is not
designed to provide accurate turning movements along arterial roadways unless refinement and
reasonableness checking is performed. Therefore, the Horizon Year (2040) peak hour forecasts were
refined using the model derived long range forecasts, base (validation) year model forecasts, along
with existing peak hour traffic count data collected at each analysis location in February 2022. The
OCTAM has a base (validation) year of 2016 and a horizon (future forecast) year of 2045. The
difference in model volumes (2045-2016) defines the growth in traffic over the 29-year period.

The refined future peak hour approach and departure volumes obtained from the model output data
are then entered into a spreadsheet program consistent with the National Cooperative Highway
Research Program (NCHRP Report 765), along with initial estimates of turning movement proportions.
A linear programming algorithm is used to calculate individual turning movements which match the
known directional roadway segment forecast volumes computed in the previous step. This program
computes a likely set of intersection turning movements from intersection approach counts and the
initial turning proportions from each approach leg.

The OCTAM uses an AM peak period-to-peak hour factor of 0.38 and a PM peak period-to-peak hour
factor of 0.28. These factors represent the relationship of the highest single AM peak hour to the
modeled 3-hour AM peak period (an even distribution would result in a factor of 0.33) and the highest
single PM peak hour to the modeled 4-hour PM peak period (an even distribution would result in a
factor of 0.25).

Typically, the model growth is prorated and is subsequently added to the existing (base validation)
traffic volumes to represent Horizon Year traffic conditions. In an effort to conduct a conservative
analysis, reductions to traffic forecasts from either Existing or Opening Year Cumulative traffic
conditions were not assumed as part of this analysis. As such, in conjunction with the addition of
cumulative projects that are not consistent with the General Plan, additional growth has also been
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applied on a movement-by-movement basis, where applicable, to estimate reasonable Horizon Year
(2040) forecasts. Horizon Year (2040) turning volumes were compared to Opening Year Cumulative
(2023) volumes in order to ensure a minimum growth as a part of the refinement process. The
minimum growth includes any additional growth between Opening Year Cumulative (2023) and
Horizon Year (2040) traffic conditions that is not accounted for by the traffic generated by cumulative
development projects and ambient growth rates assumed between Existing (2022) and Opening Year
Cumulative (2023) conditions. Future estimated peak hour traffic data was used for new intersections
and intersections with an anticipated change in travel patterns to further refine the Horizon Year
(2040) peak hour forecasts.

The future Horizon Year (2040) Without Project peak hour turning movements were then reviewed by
Urban Crossroads, Inc. for reasonableness, and in some cases, were adjusted to achieve flow
conservation, reasonable growth, and reasonable diversion between parallel routes. Flow
conservation checks ensure that traffic flow between two closely spaced intersections, such as two
adjacent driveway locations, is verified in order to make certain that vehicles leaving one intersection
are entering the adjacent intersection and that there is no unexplained loss of vehicles. The result of
this traffic forecasting procedure is a series of traffic volumes which are suitable for traffic operations
analysis. Post processing has been performed for the weekday AM and PM peak hours only as these
are the only time periods where traffic model data was readily available (worksheets provided in
Appendix 4.1 of this TA). Project traffic was then added for all With Project traffic conditions.
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5 E+P TRAFFIC CONDITIONS

This section discusses the traffic forecasts for Existing plus Project (E+P) conditions and the resulting
intersection operations, traffic signal warrant, and queuing analyses.

5.1 ROADWAY IMPROVEMENTS

The lane configurations and traffic controls assumed to be in place for E+P conditions are consistent
with those shown previously on Exhibit 3-1, with the exception of the following:

e Project driveways and those facilities assumed to be constructed by the Project to provide site access
are also assumed to be in place for E+P conditions only (e.g., intersection and roadway improvements at
the Project's frontage and driveways).

5.2  EXISTING PLUS PROJECT TRAFFIC VOLUME FORECASTS

This scenario includes Existing traffic volumes plus Project traffic. The weekday ADT and weekday
peak hour intersection turning movement volumes, which can be expected for E+P traffic conditions
are shown on Exhibit 5-1.

5.3 INTERSECTION OPERATIONS ANALYSIS

E+P peak hour traffic operations have been evaluated for the study area intersections based on the
analysis methodologies presented in Section 2 Methodologies of this TA. The intersection analysis
results are summarized on Table 5-1 for E+P traffic conditions, which indicate that there are no
additional study area intersections anticipated to operate at an unacceptable LOS under E+P traffic
conditions, in addition to the intersections previously identified for Existing traffic conditions. The
addition of Project traffic would not trigger the City of Santa Ana’s significance criteria. The
intersection operations analysis worksheets for E+P traffic conditions are included in Appendix 5.1 of
this TA.
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EXHIBIT 5-1: E+P TRAFFIC VOLUMES
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TABLE 5-1: INTERSECTION ANALYSIS FOR E+P CONDITIONS

Existing (2022) E+P
Delay (secs.)*>  Levelof  Delay (secs)®  Level of Change Project-
Traffic ICU (v/c) Service ICU (v/c) Service inv/c Related
# Intersection Contro/  AM PM AM PM AM PM AM PM AM PM Deficiency??
1 Driveway 1 & Santa Clara Av. CSS 1.7 13.0 B B 13.8 15.0 B C -- -- No
2 Tustin Av. & Fairhaven Av. TS 0.847 0.657 D B 0.852 0.659 D B 0.005 0.002 No
3 Tustin Av. & Driveway 2 CSs 35.1 285 E D 51.9 28.8 F D - - No
4 Tustin Av. & Santa Clara Av. TS 0.780 0.611 C B 0.792 0.619 C B 0.012 0.008 No
5 Tustin Av. & 17th St. TS 0663 0789 B C 0665 0792 B C 0.002 0.003 No

BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS).
' €SS = Cross-Street Stop; TS = Traffic Signal

2 All signalized intersections will be evaluated utilizing Intersection Capacity Utilization (ICU) methodology. For intersections with all way or cross street
stop control, the delay and level of service for the worst individual movement (or movements sharing a single lane) are shown. HCM delay reported in
seconds and ICU reported as a volume-to-capacity ratio.

3 City of Santa Ana
A transportation impact on an intersection shall be deemed "significant" in accordance with the following table:

+ The peak hour Level of Service (LOS) exceeds the maximum City threshold. The City of Santa Ana considers LOS D to be the minimum acceptable LOS
for all intersections, except for those locations located within the City’s defined major development areas, where LOS E is considered acceptable.

+ The project increases traffic demand at the study intersection by 1% of capacity (ICU increase > 0.010).

+ At unsignalized intersections, an impact is considered to be significant if the project causes an intersection at LOS D or better to degrade to LOS E or F
and the traffic signal warrant analysis determines that a signal is justified.

City of Orange

An intersection will be deemed deficient and require improvements to achieve an acceptable LOS when the LOS is E or F (Final V/C Ratio>0.90) and the
project-related increase in V/C is equal to or greater than 0.010.

5.4 TRAFFIC SIGNAL WARRANTS ANALYSIS

The traffic signal warrant analysis for E+P traffic conditions are based on the peak hour volume-based
traffic signal warrants. No study area intersections are anticipated to meet peak hour volume-based
warrants with the addition of Project traffic (see Appendix 5.2).

5.5 QUEUING ANALYSIS

Pursuant to the City approved scoping agreement, a queuing analysis was performed for the left
turning movements at the intersection of Tustin Avenue & Santa Clara Avenue (#4) to assess vehicle
gueues along the roadways. Queuing analysis findings are presented in Table 5-2. It is important to
note that the available stacking distances are consistent with the measured turn pocket lengths. As
shown in Table 5-2, the intersection left turning movements are anticipated to experience acceptable
queuing during the peak hours based on the 95" percentile peak hour traffic flows. Worksheets for
E+P traffic conditions queuing analysis are provided in Appendix 5.3.
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TABLE 5-2: QUEUING SUMMARY FOR E+P CONDITIONS

Existing (2022) E+P
Available Stacking 95th Percentile Queue (Feet) Acceptable?1 95th Percentile Queue (Feet) Acceptable?1
# Intersection Movement Distance (Feet) AM Peak Hour PM Peak Hour AM  PM AM Peak Hour PM Peak Hour AM  PM
4 Tustin Av. & Santa Clara Av. NBL 230 105 258 2 Yes  Yes® 119 276 2 Yes  Yes®
SBL 150 73 110 Yes  Yes 81 17 Yes  Yes
EBL 105 185 2 184 2 Yes®  Yes? 189 2 188 2 Yes®  Yes?
WBL 70 190 2 165 2 Yes®  Yes? 190 2 165 2 Yes® Yes®

! stacking Distance is acceptable ifthe required stacking distance is less than or equal to the stacking distance provided. An additional 15 feet of stacking which is assumed to be provided in the
transition for turn pockets is reflected in the stacking distance shown in this table, where applicable.

295th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles.
3 Additional stacking distance is available in the two-way left turn lane.
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6 OPENING YEAR CUMULATIVE (2023) TRAFFIC CONDITIONS

This section discusses the methods used to develop Opening Year Cumulative (2023) Without and
With Project traffic forecasts, and the resulting intersection operations, traffic signal warrant, and
queuing analyses.

6.1 ROADWAY IMPROVEMENTS

The lane configurations and traffic controls assumed to be in place for Opening Year Cumulative
(2023) conditions are consistent with those shown previously on Exhibit 3-1, with the exception of the
following:

e Project driveways and those facilities assumed to be constructed by the Project to provide site access
are also assumed to be in place for Opening Year Cumulative conditions only (e.g., intersection and
roadway improvements along the Project’s frontage and driveways).

e If applicable, driveways and those facilities assumed to be constructed by cumulative developments to
provide site access are also assumed to be in place for Opening Year Cumulative conditions only.

6.2 WITHOUT PROJECT TRAFFIC VOLUME FORECASTS

This scenario includes Existing traffic volumes plus an ambient growth factor of 1.0% plus traffic from
pending and approved but not yet constructed known development projects in the area. The weekday
peak hour volumes, which can be expected for Opening Year Cumulative (2023) Without Project traffic
conditions are shown on Exhibit 6-1.

6.3 WITH PROJECT TRAFFIC VOLUME FORECASTS

This scenario includes Opening Year Cumulative (2023) Without Project traffic in conjunction with the
addition of Project traffic. The weekday ADT and weekday peak hour volumes, which can be expected
for Opening Year Cumulative (2023) With Project traffic conditions are shown on Exhibit 6-2.
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EXHIBIT 6-1: OPENING YEAR CUMULATIVE (2023) WITHOUT PROJECT TRAFFIC VOLUMES
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EXHIBIT 6-2: OPENING YEAR CUMULATIVE (2023) WITH PROJECT TRAFFIC VOLUMES
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6.4 INTERSECTION OPERATIONS ANALYSIS
6.4.1 OPENING YEAR CUMULATIVE (2023) WITHOUT PROJECT TRAFFIC CONDITIONS

LOS calculations were conducted for the study intersections to evaluate their operations under
Opening Year Cumulative (2023) Without Project conditions with roadway and intersection geometrics
consistent with Section 6.1 Roadway Improvements. As shown on Table 6-1, the following intersections
are anticipated to operate at an unacceptable LOS under Opening Year Cumulative (2023) Without
Project traffic conditions:

e  Tustin Av. & Driveway 2 (#3) - LOS E AM peak hour only

The intersection operations analysis worksheets for Opening Year Cumulative (2023) Without Project
traffic conditions are included in Appendix 6.1 of this TA.

TABLE 6-1: INTERSECTION ANALYSIS FOR OPENING YEAR CUMULATIVE (2023) CONDITIONS

2023 Without Project 2023 With Project
Delay (secs)”  Levelof ~ Delay(secs)”  Levelof  (pange  Project-
Traffic ICU (v/c) Service ICU (v/c) Service inv/c Related
# Intersection Control'  AM PM AM PM AM PM AM PM AM PM Deficiency?’
1 Driveway 1 & Santa Clara Av. CSss 11.8 13.2 B B 13.9 15.2 B C - - No
2 Tustin Av. & Fairhaven Av. TS 0.858 0.671 D B 0.863 0.672 D B 0.005 0.001 No
3 Tustin Av. & Driveway 2 CSS 36.1 293 E D 54.3 29.7 F D - - No
4 Tustin Av. & Santa Clara Av. TS 0.791 0.621 C B 0.803 0.629 D B 0.012 0.008 No
5 Tustin Av. & 17th St. TS 0.671 0.800 B C 0672 0.803 B D 0.001 0.003 No

BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS).

CSS = Cross-Street Stop; TS = Traffic Signal

2 All signalized intersections will be evaluated utilizing Intersection Capacity Utilization (ICU) methodology. For intersections with all way or cross street
stop control, the delay and level of service for the worst individual movement (or movements sharing a single lane) are shown. HCM delay reported in
seconds and ICU reported as a volume-to-capacity ratio.

3 City of Santa Ana

A transportation impact on an intersection shall be deemed "significant" in accordance with the following table:

* The peak hour Level of Service (LOS) exceeds the maximum City threshold. The City of Santa Ana considers LOS D to be the minimum acceptable LOS

for all intersections, except for those locations located within the City’s defined major development areas, where LOS E is considered acceptable.

* The project increases traffic demand at the study intersection by 1% of capacity (ICU increase > 0.010).

+ At unsignalized intersections, an impact is considered to be significant if the project causes an intersection at LOS D or better to degrade to LOS E or F

and the traffic signal warrant analysis determines that a signal is justified.

City of Orange

An intersection will be deemed deficient and require improvements to achieve an acceptable LOS when the LOS is E or F (Final V/C Ratio>0.90) and the

project-related increase in V/C is equal to or greater than 0.010.

6.4.2 OPENING YEAR CUMULATIVE (2023) WITH PROJECT TRAFFIC CONDITIONS

As shown on Table 6-1, there are no additional study area intersections anticipated to operate at a
deficient LOS during any of the peak hours for Opening Year Cumulative (2023) With Project traffic
conditions with the addition of Project traffic. The addition of Project traffic would not trigger the
City of Santa Ana’s significance criteria. The intersection operations analysis worksheets for
Opening Year Cumulative (2023) With Project traffic conditions are included in Appendix 6.2 of this
TA.
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6.5 TRAFFIC SIGNAL WARRANTS ANALYSIS

The traffic signal warrant analysis for Opening Year Cumulative (2023) traffic conditions are based on
the peak hour volume-based traffic signal warrants. No study area intersections are anticipated to
meet peak hour volume-based warrants for Opening Year Cumulative (2023) Without Project (see
Appendix 6.3). With the addition of Project traffic, there are no study area intersections anticipated
to meet traffic signal warrants under Opening Year Cumulative (2023) With Project traffic conditions
(see Appendix 6.4).

6.6 QUEUING ANALYSIS

Pursuant to the City approved scoping agreement, a queuing analysis was performed for the left
turning movements at the intersection of Tustin Avenue & Santa Clara Avenue (#4) to assess vehicle
gueues along the roadways. Queuing analysis findings are presented in Table 6-2. It is important to
note that the available stacking distances are consistent with the measured turn pocket lengths. As
shown in Table 6-2, the intersection left turning movements are anticipated to experience acceptable
queuing during the peak hours based on the 95" percentile peak hour traffic flows. Worksheets for
Opening Year Cumulative (2023) Without Project and With Project traffic conditions queuing analysis
are provided in Appendices 6.5 and 6.6, respectively.

TABLE 6-2: QUEUING SUMMARY FOR OPENING YEAR CUMULATIVE (2023) CONDITIONS

2023 Without Project 2023 Without Project
Available Stacking 95th Percentile Queue (Feet) Acceptable?1 95th Percentile Queue (Feet) Acceptable?1
# Intersection Movement  Distance (Feet) AM Peak Hour PM Peak Hour AM PM AM Peak Hour PM Peak Hour AM PM
4 Tustin Av. & Santa Clara Av. NBL 230 107 268 2 Yes  Yes® 120 2842 Yes  Yes?
SBL 150 75 112 Yes  Yes 83 118 Yes  Yes
EBL 105 189 2 188 2 Yes®  Yes? 192 2 191 2 Yes®  Yes®
WBL 70 195 2 168 2 Yes®  Yes? 195 2 168 2 Yes®  Yes®

! Stacking Distance is acceptable ifthe required stacking distance is less than or equal to the stacking distance provided. An additional 15 feet of stacking which is assumed to be provided in the
transition for turn pockets is reflected in the stacking distance shown in this table, where applicable.

% 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles.
3 Additional stacking distance is available in the two-way left turn lane.
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7 HORIZON YEAR (2040) TRAFFIC CONDITIONS

This section discusses the methods used to develop Horizon Year (2040) Without and With Project
traffic forecasts, and the resulting intersection operations and traffic signal warrant analyses.

7.1 ROADWAY IMPROVEMENTS

The lane configurations and traffic controls assumed to be in place for Horizon Year (2040) conditions
are consistent with those shown previously on Exhibit 3-1, with the exception of the following:

e Project driveways and those facilities assumed to be constructed by the Project to provide site access
are also assumed to be in place for Horizon Year conditions only (e.g., intersection and roadway
improvements along the Project’s frontage and driveways).

o If applicable, driveways and those facilities assumed to be constructed by cumulative developments to
provide site access are also assumed to be in place for Horizon Year conditions only.

7.2  WITHOUT PROJECT TRAFFIC VOLUME FORECASTS

This scenario includes the refined post-process volumes obtained from the OCTAM (see Section 4.7
Horizon Year (2040) Volume Development of this TA for a detailed discussion on the post-processing
methodology). The weekday peak hour volumes, in actual vehicles, which can be expected for Horizon
Year (2040) Without Project traffic conditions are shown on Exhibit 7-1.

7.3 WITH PROJECT TRAFFIC VOLUME FORECASTS

This scenario includes the refined post-process volumes obtained from the OCTAM, plus the traffic
generated by the proposed Project. The weekday peak hour volumes, in actual vehicles, which can be
expected for Horizon Year (2040) With Project traffic conditions are shown on Exhibit 7-2.
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EXHIBIT 7-1: HORIZON YEAR (2040) WITHOUT PROJECT TRAFFIC VOLUMES
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EXHIBIT 7-2: HORIZON YEAR (2040) WITH PROJECT TRAFFIC VOLUMES
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7.4 INTERSECTION OPERATIONS ANALYSIS
7.41 HORIZON YEAR (2040) WITHOUT PROJECT TRAFFIC CONDITIONS

LOS calculations were conducted for the study intersections to evaluate their operations under
Horizon Year (2040) Without Project conditions with roadway and intersection geometrics consistent
with Section 7.1 Roadway Improvements. As shown on Table 7-1, the following intersections are
anticipated to operate at an unacceptable LOS under Horizon Year (2040) Without Project traffic
conditions:

e Tustin Av. & Fairhaven Av. (#2) - LOS F AM peak hour
e Tustin Av. & Driveway 2 (#3) - LOS F AM peak hour

e Tustin Av. & Santa Clara Av. (#4) - LOS F AM peak hour
e  Tustin Av. & 17th St. (#5) - LOS F AM peak hour

The intersection operations analysis worksheets for Horizon Year (2040) Without Project traffic
conditions are included in Appendix 7.1 of this TA.

TABLE 7-1: INTERSECTION ANALYSIS FOR HORIZON YEAR (2040) CONDITIONS

2040 Without Project 2040 With Project
Delay (secs.) Levelof  Delay (secs.)? Level of Change Project-
Traffic ICU (v/c) Service ICU (v/c) Service inv/c Related
# Intersection Control'  AM PM AM  PM AM PM AM  PM AM PM Deficiency??
1 Driveway 1 & Santa Clara Av. CSs 219 13.7 C B 28.7 16.0 D C - - No
2 Tustin Av. & Fairhaven Av. TS 1.086 0.690 F B 1.090 0.692 F B 0.004 0.002 No
3 Tustin Av. & Driveway 2 (&S 66.0 323 F D >100.0 33.0 F D - -- No
4 Tustin Av. & Santa Clara Av. TS 1.144 0.658 F B 1.155 0.666 F B 0.011 0.008 Yes
5 Tustin Av. & 17th St. TS 1.071 0.815 F D 1.072 0.818 F D 0.001 0.003 No

BOLD = LOS does not meet the applicable jurisdictional requirements (i.e., unacceptable LOS).

CSS = Cross-Street Stop; TS = Traffic Signal

2 All signalized intersections will be evaluated utilizing Intersection Capacity Utilization (ICU) methodology. For intersections with all way or cross street
stop control, the delay and level of service for the worst individual movement (or movements sharing a single lane) are shown. HCM delay reported in
seconds and ICU reported as a volume-to-capacity ratio.

3 City of Santa Ana

A transportation impact on an intersection shall be deemed "significant" in accordance with the following table:

* The peak hour Level of Service (LOS) exceeds the maximum City threshold. The City of Santa Ana considers LOS D to be the minimum acceptable LOS

for all intersections, except for those locations located within the City’s defined major development areas, where LOS E is considered acceptable.

* The project increases traffic demand at the study intersection by 1% of capacity (ICU increase > 0.010).

+ At unsignalized intersections, an impact is considered to be significant if the project causes an intersection at LOS D or better to degrade to LOS E or F

and the traffic signal warrant analysis determines that a signal is justified.

City of Orange

An intersection will be deemed deficient and require improvements to achieve an acceptable LOS when the LOS is E or F (Final V/C Ratio>0.90) and the

project-related increase in V/C is equal to or greater than 0.010.

7.4.2 HORIZON YEAR (2040) WITH PROJECT TRAFFIC CONDITIONS

With the addition of Project traffic, as shown on Table 7-1, are no additional study area intersections
anticipated to operate at an unacceptable LOS during the peak hours for Horizon Year (2040) With
Project traffic conditions. The addition of Project traffic would trigger the City of Santa Ana’'s
significance criteria for the following intersection:
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e Tustin Av. & Santa Clara Av. (#4) - the project increases traffic demand at the study intersection by 1%
of capacity (ICU increase is greater than 0.010

The intersection operations analysis worksheets for Horizon Year (2040) With Project traffic conditions
are included in Appendix 7.2 of this TA.

7.5 TRAFFIC SIGNAL WARRANTS ANALYSIS

The traffic signal warrant analysis for Horizon Year (2040) traffic conditions are based on the peak
hour volume-based traffic signal warrants. No study area intersections are anticipated to meet peak
hour volume-based warrants for Horizon Year (2040) Without Project (see Appendix 7.3). With the
addition of Project traffic, there are no study area intersections anticipated to meet traffic signal
warrants under Horizon Year (2040) With Project traffic conditions (see Appendix 7.4).

7.6  QUEUING ANALYSIS

Pursuant to the City approved scoping agreement, a queuing analysis was performed for the left
turning movements at the intersection of Tustin Avenue & Santa Clara Avenue (#4) to assess vehicle
queues along the roadways. Queuing analysis findings are presented in Table 7-2. Itis important to
note that the available stacking distances are consistent with the measured turn pocket lengths. As
shown in Table 7-2, the intersection left turning movements are anticipated to experience acceptable
queuing during the peak hours based on the 95" percentile peak hour traffic flows. Worksheets for
Horizon Year (2040) Without Project and With Project traffic conditions queuing analysis are provided
in Appendices 7.5 and 7.6, respectively.

TABLE 7-2: QUEUING SUMMARY FOR HORIZON YEAR (2040) CONDITIONS

2040 Without Project 2040 With Project
Available Stacking 95th Percentile Queue (Feet) Acceptable?1 95th Percentile Queue (Feet) Acceptable?1
# Intersection Movement Distance (Feet) AM Peak Hour PM Peak Hour AM PM AM Peak Hour PM Peak Hour AM PM
4 Tustin Av. & Santa Clara Av. NBL 230 118 274 2 Yes  Yes? 146 2 3202 Yes  Yes?
SBL 150 92 124 2 Yes  Yes 100 156 2 Yes Yes'
EBL 105 538 2 200 2 Yes®  Yes? 539 2 2152 Yes®  Yes?
WBL 70 271 2 229 2 Yes®  Yes? 2702 2272 Yes®  Yes?

! stacking Distance is acceptable ifthe required stacking distance is less than or equal to the stacking distance provided. An additional 15 feet of stacking which is assumed to be provided in the
transition for turn pockets is reflected in the stacking distance shown in this table, where applicable.

295th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles.
3 additional stacking distance is available in the two-way left turnlane.

7.7 DEFICIENCIES AND IMPROVEMENTS
7.7.1 INTERSECTIONS

Improvements have been identified to improve Horizon Year (2040) traffic deficiencies back to
acceptable levels. The effectiveness of the proposed recommended improvements is presented in
Table 7-3, which summarizes the LOS results with the proposed traffic control improvements. The
intersection operations analysis worksheets for Horizon Year (2040) With Project traffic conditions,
with improvements, are included in Appendix 7.7.
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TABLE 7-3: INTERSECTION ANALYSIS FOR HORIZON YEAR (2040) CONDITIONS WITH

IMPROVEMENTS
Intersection Approach Lanes? Level of
Traffic = Northbound Southbound Eastbound  Westbound ICU (v/c) Service
# Intersection Control L T R L T R L T R L T R AM PM AM PM
4 Tustin Av. & Santa Clara Av.
-Without Improvements TS 1 3 0 2 3 0 1 2 0 1 2 0 1.155 0666 F B
- With Improvements TS 2 1 1 2 0 1126 0631 F B

' TS = Traffic Signal
2 When aright turn 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; 1=Improvement
3 Perthe Highway Capacity Manual (6th Edition), overall average intersection delay and level of service are shown for intersections with a traffic signal or

all way stop 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.

7.71 QUEUES

The recommended improvements to address intersection LOS deficiencies, as shown in Table 7-3, are
also reflected in Table 7-4 for the queuing analysis. Horizon Year (2040) With Project traffic conditions,
with improvements, queuing analysis worksheets are provided in Appendix 7.8.

TABLE 7-4: QUEUING SUMMARY FOR HORIZON YEAR (2040) CONDITIONS WITH IMPROVEMENTS

Without Improvements With Improvements
. 1 N 1
Available Stacking 95th Percentile Queue (Feet) Acceptable?  95th Percentile Queue (Feet) Acceptable?
# Intersection Movement Distance (Feet) AM Peak Hour PM Peak Hour AM PM AM Peak Hour PM Peak Hour AM PM
4 Tustin Av. & Santa Clara Av. NBL 230 146 2 320 2 Yes  Yes® 64 120 Yes  Yes

! Stacking Distance is acceptable ifthe required stacking distance is less than or equal to the stacking distance provided. An additional 15 feet of stacking which is assumed to be provided in the
transition for turn pockets is reflected in the stacking distance shown in this table, where applicable.

2 95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles.
3 Additional stacking distance is available in the two-way left turn lane.
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8 DRIVE-THRU EVALUATION

This Drive-Thru Evaluation is intended to determine if the proposed circulation plan provides
adequate on-site drive-thru storage capacity to accommodate the peak on-site vehicle demands.

The proposed building will implement many of the current McDonald’s restaurant design
improvements. McDonald's restaurants are designed to optimize operations, drive-thru lane
configurations, parking, and on-site circulation. McDonald's understands that the drive-thru wait time
directly impacts the customer experience and sales. To reduce the vehicle drive-thru wait time,
McDonald's has developed equipment and procedures to improve cook times and crew efficiency.
These improvements include dual order boards (or a Side-By-Side drive-thru) that enables customers
to place orders earlier. The Side-By-Side drive-thru allows two cars to stack next to each other. This
allows the kitchen more cook time to prepare the food to have it ready by the time the customer gets
to the pickup window. For a Side-By-Side drive-thru, approximately 180 seconds would elapse from
the time the customer completes the order to the time the customer picks up the order from the
window. Overall, the Side-By-Side drive-thru decreases total wait time and total stacking lengths
during peak demands. Recognizing the benefits of the dual order boards, nearly all rebuilds and newly
constructed McDonald's restaurants employ this more efficient design configuration.

8.1 DRIVE-THRU LANE

The proposed Circulation plan prepared on September 26, 2022 by Bickel Group Architecture as
shown on Exhibit 8-1 indicates that the drive-thru lane will provide storage capacity for 16 vehicles.

EXHIBIT 8-1: QUEUING EVALUATION
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It should be noted that approximately 20 to 25 feet per vehicle is an industry standard used to
estimate the length needed for a queued vehicle. However, since the drive-thru operations involve
relatively low speeds, a slightly shorter distance between vehicles is often observed. This can result
in allowing more vehicles to queue in a given length. While a reduced queue length is appropriate,
this analysis relies on a more conservative vehicle length of 25 feet per queued vehicle.

8.2 REFERENCE DRIVE-THRU LANE DATA COLLECTION

To evaluate the proposed dual drive-thru order board configuration, Urban Crossroads, Inc. collected
drive-thru queuing data at three reference McDonald's restaurant locations in August 2022. The three
reference queuing surveys shown on Table 8-1 were collected at similar McDonald's locations. Table
8-1 presents the existing weekday drive-thru queuing data for the breakfast and lunch conditions.
The reference queueing data includes a count of each vehicle entering the drive-thru lane during peak
breakfast and lunch activity. In addition, the counts describe the total number of vehicles queued in
the drive-thru lane at any time. This includes vehicles queued at the pickup window, cashier window,
and order board.

TABLE 8-1: REFERENCE DRIVE-THRU QUEUEING DATA SUMMARY

Average Vehicle Queue Peak Vehicle Queue
Location AM MD AM MD
(7am-9am) (11am-1pm) (7am-9am) (11am-1pm)
Brea' 7 8 11 12
La Palma? 8 10 13 15
South Gate? 11 5 13 10

1 Based on counts collected at the McDonald's located at 825 Imperial Highway on Thursday, August 18,2022 (Appendix 8.1).
2 Based on counts collected at the McDonald's located at 5062 Orangethrope Avenue on Thursday, August 18, 2022 (Appendix 8.2).
3 Based on counts collected at the McDonald's located at 3309 Tweedy Boulevard on Thursday, August 18, 2022 (Appendix 8.3).

Table 8-1 shows that the peak observed vehicle queue lengths in the drive-thru lane ranged from 10
to 15 vehicles. The average vehicle queue at the three reference McDonald's locations ranged from 5
to 11 vehicles. The maximum number of total vehicles observed in the drive-thru never exceeded 15
vehicles at any of the three reference locations.

8.3 DRIVE-THRU QUEUING ANALYSIS

Since the proposed McDonald's - 2109 E Santa Clara Avenue Circulation Plan provides a drive-thru
storage capacity of 16 vehicles, the proposed drive-thru lane will accommodate the reference average
gueue length of 5 to 11 vehicles. At no time does the existing or reference peak queue exceed a
maximum of 15 vehicles.

The drive-thru queuing analysis demonstrates that the maximum vehicle queue of 16 vehicles can be
accommodated within the drive-thru. The site plan provides adequate drive-thru storage capacity to
serve the average queue length of 5 to 11 vehicles within the drive-thru lane. During peak drive-thru
demands, the site plan can accommodate a total of 16 vehicles within the drive-thru, suggesting an
overflow of on-site drive-thru lane capacity approaching 1 vehicle. Peak queuing can be
accommodated within the drive-thru.
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9 LOCAL AND REGIONAL FUNDING MECHANISMS

Transportation improvements within the City of Santa Ana are funded through a combination of direct
project mitigation, payment of requisite fees, construction of planned/committed improvements
covered by Measure M or M2, or fair share contributions. Identification and timing of needed
improvements is generally determined through local jurisdictions based upon a variety of factors.

9.1 MEASUREM

One of the primary sources of grants funds for various County road projects is the Orange County
Transportation Authority (OCTA) Measure M grants. The Measure M funds are an Orange County
voter-approved, 20-year % cent sales tax, effective in 1990, to pay for various transportation
improvements throughout the County. In November 2006, this 20-year sales tax was extended for
another 30 years via a voter-approved “Renewed” Measure M (M2). OCTA is the governing
administrator of these funds. Measure M and M2 improvements are outlined in the seven-year Capital
Improvement Program (CIP).

9.2 PROPOSITION 1B

Proposition 1B, which was also passed by voters in November 2006, provide bond funds for road
capital and maintenance projects. The County has allocated approximately $61.6 million Proposition
1B funds to apply towards transportation improvements within the County, as determined by the
County's Board of Supervisors.

9.3 FAIR SHARE CONTRIBUTION

Project improvements may include a combination of fee payments to established programs (e.g., DIF),
construction of specific improvements, payment of a fair share contribution toward future
improvements or a combination of these approaches. Improvements constructed by development
may be eligible for a fee credit or reimbursement through the program where appropriate (to be
determined at the City of Santa Ana’s discretion).

When off-site improvements are identified with a minor share of responsibility assigned to proposed
development, the approving jurisdiction may elect to collect a fair share contribution or require the
development to construct improvements. Detailed fair share calculations, for each peak hour, have
been provided in Table 9-1 for the applicable deficient intersections shown previously in Table 1-3.
Improvements included in a defined program and constructed by development may be eligible for a
fee credit or reimbursement through the program where appropriate.
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TABLE 9-1: PROJECT FAIR SHARE CALCULATIONS

2040 With Project %

Project Project Net New of New

# Intersection Existing Only Volume Traffic Traffic
4  Tustin Av. & Santa Clara Av.

AM: 4,040 55 6,009 1,969 2.8%

PM: 3,675 42 4,603 928 4.5%

BOLD =Denotes highest fair share percentage.
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