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URBAN CROSSROADS 5th & Sterling Traffic Analysis

1 INTRODUCTION

This report presents the results of the Traffic Analysis (TA) for 5th & Sterling ( 3 Pr oj ectj ), whi ch i
on the northeast corner of Sterling Avenue and 5 ™ Street in the City of San Bernardino , 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 General Plan level of service goals

and policies. This traffic study has been prepared in accordance with the City of San Bernardino A s

Traffic Impact Analysis Guidelines , the San Bernardino County Congestion Management Program
(CMP)Guidelines for CMP Traffic Impact Analysis Reports  (Appendix B, 2016 Update) , and consultation

with City staff during the traffic study scoping  process. (1) (2) The City approved Project Traffic Study

Scoping agreement is provided in Appendix 1.1 of this TA

11 SUMMARY OF FINDINGS

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

1 Northbound left turn lane with a minimum of 100  -feet of storage at the intersection of Sterling Avenue
& 6 Street (#4).

1  Sterling Avenue atits ultimate half-section width as a Major Arterial (100-foot right -of-way) from 5" Street
to6" Streetconsi stent with the CityAs standards.

1 6" Street at its ultimate half-section width as a Collector (60-foot right -of-way) from Sterling Avenue to
t he Pr easterrcbouRdary consi stent with the CityAs standards.

1 5" Street at its ultimate half-section width as a Major Arterial (92-foot right -of-way) from Sterling Avenue
tot he Pr eapsterrchouhdary consi stent with the CityAs standards.

Additional details and intersection lane geometrics are provided in Section 1.6 Recommendations of
this report.

1.2 PROJECT OVERVIEW

The Project consists of the development of a 557,000 square foot warehouse building. T his traffic
analysis evaluates 557,000 square feet of high -cube transload and short -term storage warehouse use.
A preliminary site plan for the proposed Project is shown on Exhibit1 ~ -2. The Project will provide access
to the following roadways:

M  Sterling Avenue via Driveway 1 and Driveway 2 , which will both serve passenger cars only

1  Fifth Street via Driveway 3 , which will serve trucks only and Driveway 5 which will serve both passenger
cars and trucks

1  Sixth Street via Driveway 4 , which will serve pri marily passenger cars but will also serve as a secondary
access for trucks

14057-02 TA Report



URBAN CROSSROADS 5th & Sterling Traffic Analysis

EXHIBIT 1-1: LOCATION MAP
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URBAN CROSSROADS 5th & Sterling Traffic Analysis

EXHIBIT 1-2: PRELIMINARY SITEPLAN
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URBAN CROSSROADS

EXHIBIT 1-3: STUDY AREA
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URBAN CROSSROADS 5th & Sterling Traffic Analysis

Regional access to the Project site is available from the | -210 Freeway via the 5th Street interchange.
Exhibit 1-3 depicts the location of the proposed Project in relation to the existing roadway network

and the study area intersections . All driveways are p roposed to allow for full access (no turn
restrictions), with the exception of Driveway 3 on 5th Street. Due to its proximity to the intersection at
Sterling Avenue, Driveway 3 is proposed to be restricted to right  -in/right -out access only. The Project
is anticipated to have an opening year of 2026.

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, 20 21)

for High-Cube Transload Warehouse (ITE Land Use Code 154) has been utilized. (3) The Project is

anticipated to generate a total of 782 actual vehicle trip -ends per day with 45 AM peak hour trips and

57 PM peak hour trips . Theassumpt i ons and methods used to estimate th
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 deficiencie s to traffic and circulation have been
assessed for each of the following conditions:

Existing (2023) Conditions

Existing plus Project (E+P)

Existing plus Ambient Growth (EA) (2026) Conditions

Existing plus Ambient Growth plus Project (EAP) (2026) Conditio ns

Existing plus Ambient Growth plus Cumulative (EAC) (2026) Conditions

Existing plus Ambient Growth plus Project plus Cumulative (EAPC) (2026) Conditions

EXISTING (2023) CONDITIONS

P —a —a _a _a _a _»a

1.3.

Information for Existing (20 23) conditions is disclosed to represent the baseline traffic conditions as
they existed at the time this report was prepared.

1.3.2 E+PCONDITIONS

The E+Panalysis determines traffic deficiencies that would occur on the existing roadway system with
the addition of Project traffic.

1.3.3 EA AND EAP (2026) CONDITIONS

The EA traffic conditions analysis determines traffic deficiencies that would occur on the existing
roadway system with the addition of ambient growth . To account for background traffic growth, an
ambient growth factor from Existing conditions of 9.27% isincluded for EA (202 6) traffic conditions ( 3
percent per year for 3years). The ambient growth is consistent with the growth used by other projects

in the area within the City of San Bernardino and is consistent with the City of San Bernardino traffic
study guidelines . The EAP traffic conditions analysis includes the EA traffic forecasts plus the addition

of Project traffic.
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URBAN CROSSROADS 5th & Sterling Traffic Analysis

1.3.4 EAC AND EAPC (205) CONDITIONS

The EAC traffic conditions analysis determines traffic deficiencies that would occur on the existing
roadway system with the addition of ambient growth and the addition of traffic generated by  other
known or probably related projects . To account for background traffic growth, an ambient growth
factor from Existing conditions of 9.27% is included for EAC (2026) traffic conditions ( 3 percent per
year for 3 years). The ambient growth is consistent with the growth used by other projects in the area
within the City of San Bernardino and is consistent with the City of San Bernardino traffic study
guidelines . The related projects are at least in part already accounted for in the assumed  9.27% of
ambient growth; and some of these related projects may not be implemented and operational within

the 202 6 Opening Year time frame assumed for the Proj ect. The resulting traffic growth utilized in the
TA 0.27% ambient growth factor plus traffic generated by related projects) would therefore tend to
overstate rather than understate background cumulative traffic deficiencies under 202 6 conditions.
The EAPC traffic conditions analysis includes the EA C traffic forecasts plus the addition of Project
traffic.

1.4 STUDY AREA

To ensure that this TA satisfies the City of San Bernardno As traffic study require
Crossroads, Inc. prepared a Project tr affic study scoping package for review by City of San Bernardino

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 ap proved by the

City is included in Appendix 1.1 of this TA.

The 16 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 San Bernardino staff. Ata minimum,t he study
area includes intersections where the Project is anticipated to contribute 50 or more peak hour trips

per the Ci t tyaficsstudy guidelines. (1) The 350 p e a keritehian urepregemts apnjinimum
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 widely used within San Bernardino County for estimating a potential area of influence
(i.e., study area).
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URBAN CROSSROADS

TABLE 1-1: INTERSECTION ANALYSIS LOCATIONS

5th & Sterling Traffic Analysis

ID Intersection Jurisdiction CMP?
1 Sterling Av. & 6th St. San Bernardino, Highland No
2 Sterling Av. & Driveway 1 San Bernardino, Highland No
3 Sterling Av. & Driveway 2 San Bernardino, Highland No
4 Sterling Av. & 5th St. San Bernardino, Highland No
5 Sterling Av. & 3rd St. San Bernardino, Highland No
6 Driveway 3 & 5th St. San Bernardino No
7 Driveway 4 & 6th St. San Bernardino, Highland No
8 Driveway 5 & 5th St. San Bernardino No
9 Lankershim Av. & 6th St. San Bernardino, Highland No
10 Lankershim Av. & 5th St. San Bernardino, Highland No
11 Victoria Av. & 5th St. San Bernardino, Highland Yes
12 Central Av. & 5th St. Highland No
13 Palm Av. & 5th St. Highland Yes
14 Church Av. & 5th St. Highland No
15 1-210 SB Ramps & 5th St. Highland, Caltrans Yes
16 1-210 NB Ramps & 5th St. Highland, Caltrans Yes

The intent of a CMP s to link land use, transportation, and air quality, thereby prompting reasonable
growth management programs that will effectively utilize new transportation funds, alleviate traffic
congestion and related deficiencies, and improve air quality. The County of San Bernardino CMP
became effective with the passage of Proposition 111 in 1990 and last updated in 2016 with an
updated Nexus Study completed in 2020 . (2) As shown in Table 1 -1, there are 3 intersections identified
as San Bernardino County Transportation Authority (SBCTA) CMP intersection  s.

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 EA and EAP (208) Traffic
Conditions, Section 6 EAC and EAPQ026) Traffic Conditions includes the detailed analysis. A summary
of LOS results for all analysis scenarios is presented in Table 1-2.

14057-02 TA Report



URBAN CROSSROADS 5th & Sterling Traffic Analysis

TABLE 1-2: SUMMARY OF LOS

Existing E+P EA (2026) EAP (2026) EAC (2026) EAPC (2026)
# Intersection AM PM AM PM AM PM AM PM AM PM AM PM
1 Sterling Av. & 6th St. @ @ 5] @ @ @ @ @ @ @ @ @
2 Sterling Av. & Driveway 1 N/A  N/A @ @ N/A  N/A @ @ N/A  N/A @ @
3 Sterling Av. & Driveway 2 N/A N/A (0] (4] N/A N/A (0] @ N/A N/A (4] @
4 Sterling Av. & 5th St. @ @ @ @ @ @ @ [ ] [ ] @ @ ]
5 Sterling Av. & 3rd St. @ @ (] @ (0] @ @ (] ] @ @ @
6 Driveway 3 & 5th St. N/A  N/A @ @ N/A  N/A ® @ N/A  N/A @ @
7 Driveway 4 & 6th St. N/A  N/A @ ™ N/A  N/A ) ™ N/A  N/A ™ @
8 Driveway 5 & 5th St. N/A  N/A @ @ N/A  N/A ® @ N/A  N/A @ @
9 Lankershim Av. & 6th St. ® ) (] @ ] @ @ @ @ @ @ [ ]
10 Lankershim Av. & 5th St. @ @ @ @ @ @ @ (] @ [ ] @ @
11 Victoria Av. & 5th St. ] @ ] (] 0] (] ] [ ] @ [ ] @ @
12 Central Av. & 5th St. ® @ (] @ @ @ @ @ [ ] @ @ @
13 Palm Av. & 5th St. @ @ @ ] @ ] @ @ ] @ @ @
14 Church Av. & 5th St. @ @ (] @ @ @ @ @ [} @ @ @
15 1-210 SB Ramps & 5th St. @ @ @ ] @ @ @ @ @ ® @ ]
16 1-210 NB Ramps & 5th St. @ ® @ ] @ ] @ ® @ ] [ ] @

@®=A-D O=E @-=F

15.1 EXISTING (2023) CONDITIONS

All of the study area intersections are currently operating at an acceptable LOS during the weekday
AM and PM peak hours.

152 E+PCONDITIONS

All of the study area intersections are anticipated to continue to  operat e at an acceptable LOS during
the weekday AM and PM peak hours.

1.5.3 EA AND EAP (2026) CONDITIONS

The following study area intersection is anticipated to operate at an unacceptable LOS under EA (2026)
traffic conditions:

1  Sterling Avenue & 6 " Street (#1) z LOS E AM peak hour only

15.4 EAC AND EAPC (20%5) CONDITIONS

The following study area intersection is anticipated to  operate at an unacceptable LOS under EAC
(2026) traffic conditions:

9  Sterling Avenue & 6 " Street (#1) z LOS F AM peak hour; LOS E PM peak hour

14057-02 TA Report



URBAN CROSSROADS 5th & Sterling Traffic Analysis

1.6 RECOMMENDATIONS
1.6.1 SITE ADJACENT AND SITE ACCESS RECOMMENDATIONS

The following recommendations are based on the minimum improvements needed to accommodate

site access and maintain acceptable peak hour operations for the proposed P roject. The site adjacent
recommendations are shown on Exhibit 1 -4. The site adjacent queuing analysis worksheets are
provided in Appendix 1.2.

Project to maintain the existing traffic control and lane geometrics at the intersection of Sterling
Avenue & 5 Street (#4).

Recommendation 1 7 Sterling Avenue & 6 " Street (#1) z The following improvement is necessary to
accommodate site access :

1 Projectto construct a northbound left turn lane with a minimum of 100 -feet of storage.

Recommendation 2 z Sterling Avenue & Driveway 1 (#2) z The following improvement s are necessary
to accommodate site access :

1 Projectto install a stop sign on the westbound approach and construct a shared left -right turn lane.

1  Project to construct a southbound left turn lane  within a painted two -way left -turn lane.

Recommendation 3 z Sterling Avenue & Driveway 2 (#3) z The following improvement s are necessary
to accommodate site access :

1 Projectto install a stop sign on the westbound approach and construct a shared  left-right turn lane.

1 Project to construct a southbound left turn lane within a painted two -way left -turn lane.

Recommendation 4 z Driveway 3 & 5™ Street (#6) z The following improvement s are necessary to
accommodate site access :

1 Projectto install a stop sign on the southbound approach and construct a right turn lane.

1  Project to construct a westbound shared through  -right turn lane.

Recommendation 5 z Driveway 4 & 5™ Street (#7) z The following improvement s are necessary to
accommodate site access :

1 Project to install a stop sign on the northbound approach and construct a shared left  -right turn lane.

1  Project to construct an eastbound shared through  -right turn lane.

Recommendation 6 z Driveway 4 & 5™ Street (#8) z The following improvement s are necessary to
accommodate site access :

1 Projectto install a stop sign on the southbound approach and construct a shared left  -right turn lane.
1 Project to construct an eastbound left turn lane within a painted two -way left -turn lane.

1  Project to construct a westboun d shared through -right turn lane.
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5th & Sterling Traffic Analysis

EXHIBIT 1-4: SITE ACCESS RECOMMENDATIONS

CITY OF HIGHLAND
=(1Y OF SAN BERNARDINO

Driveway 1

Driveway 2

Driveway SQ:

CITY OF SAN BERNARDINO
CITY OF HIGHLAND

i

(Passenger Carsé& 'J"mclg) -
(Passenger Cars Only) E 3rd St
(Trucks Only) )
1 Sterling Av. & | Sterling Av. & | Sterling Av. & | 1 Sterling Av. & | [, Driveway 3 &
6th St. Driveway 1 Driveway 2 5th St. 5th St.
-l -l
i 24 24
E E
| A
<..l$’ <e H&)% HQ)%, ‘vvé:v_ QD _&’
A A, —
v T oA
Qtt+ i Mg v 11+
]
b -
7 Driveway 4 & | = Driveway 5 &
el 5t Sthst (© = Existing Intersection Analysis Location
@© = Future Intersection Analysis Location
e = Existing Traffic Signal
- & & -& = Existing Stop Sign
- =
. T =M= = Stop Sign Improvement
> Ci? g <4 = Existing Lane
= Lane Improvement
TWLTL = Two-way Left Turn Lane
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URBAN CROSSROADS 5th & Sterling Traffic Analysis

Recommendation 7 z Sterling Avenue is a north -south oriented r oadway | ocated on the
western boundary. Project to construct Sterling Avenue at its ultimate half-section width as a Major
Arterial (100-foot right -of-way) from 5" Streetto 6" Streetc onsi st ent with the CityAs

Recommendation 8 z 6™ Street is an east-west oriented r oadway | ocated on the Proj
boundary. Projectto construct 6" Street at its ultimate half-section width as a Collector (60-foot right -
of-way) from Sterling Avenueto t he Pr easterrchouhdary consi stent with the City/

Recommendation 9 z 5™ Street is an east-west oriented r oadway | ocated on the Proj
boundary. Project to construct 5™ Street at its ultimate half-section width as a Major Arterial (92-foot

right -of-way) from Sterling Avenue to t he Pr @astero bohredary consistent wi t h t he CityA
standards.

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 si  te.

Sight distance at each project access point should be reviewed with respect to standard California
Department of Transportation ( Caltrans) and City of San Bernardino sight distance standards at the
time of preparation of final grading, landscape, and  street improvement plans.

16.2 OFFSITE RECOMMENDATIONS

The recommended improvements needed to address the cumulative deficiencies identified under

Existing (2023), E+P, EA & EAP (2026), and EAC & EAPC (2026) traffic conditions are shown in Table 1-

3. For those improvements listed in Table 1 -3 and not constructed as part of the Project, the Project
Applicant As responsibility for the ProjectAs contribu
through payment of fees or fair share that would be as signed to construction of the identified

recommended improvements. The Project Applicant would be required to pay fair share fees
consistent with the City 8kocalandRegiana Fuading Mechgrismg Sect i on

1.7 TRUCK ACCESS

Due to the ty pical wide turning radius of large trucks, a truck turning template has been overlaid on
the site plan at each applicable Project driveway anticipated to be utilized by heavy trucks in order to
determine appropriate curb radii and to verify that trucks wil | have sufficient space to execute turning
maneuvers (see Exhibit 1 -5 for driveways ). A WB-67 truck (53 -foot trailer) has been utilized for the
purposes of this analysis. As shown on Exhibit 1 -5, the Project driveways are anticipated to
accommodate the wide turning radius of heavy trucks as currently designed.

14057-02 TA Report
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TABLE 1-3: SUMMARY OF IMPROVEMENTS BY ANALYSIS SCENARIO

Analysis Scenario

# Intersection Location Jurisdiction ~ Existing (2023) E+P EA (2026) EAP (2026)
1 Sterling Av. & 6th St. San Bernardino, None Add NB left turn lane Same Same
Highland Add SBleft turnlane  Same

Add EB left turn lane Same
Add WB left turn lane Same

EAC (2026)
Same
Same
Same

Same

EAPC (2026)

Same
Same
Same

Same

5th & Sterling Traffic Analysis

Improvements in Project Project Fair
DIF, TUMF, etc!  Responsibility 2 Share®
No Construct 1.4%
No Fair Share
No Fair Share
No Fair Share

* Improvements included in the City of San Bernardino's Development Impact Fee Nexus have been identified as such. Traffic signals included in the City's DIF should be verified to determine any applicable credit.

2 Program improvements constructed by Project may be eligible for fee credit. In lieu fee payment is at discretion of City.

Represents the fair share percentage for the Project during the most impacted peak hour. Identifies the Project's responsibility to construct an off-site improvement, contribute fair share, or fee payment towards the

improvements shown. If identified as a Project construct obligation/in a fee program, then no fair share percentage has been identified.

3 As shown, total project fair share is applicable to the improvements which are not already included in the City DIF/TUMF.
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EXHIBIT 1-5: TRUCKACCESSPAGE 1 OF3)

o EXHIBIT A: TRUCK TURNING TEMPLATE DURBAN o
. 5TH STREET AT PROJECT DRIVEWAY 3 SSmREE pimien

14057 AGAI\140S7 Truck ume_Adwg  9/12/23 0D
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EXHIBIT 1-5: TRUCK ACCESS (PAGE OF 3)

AW
i l““ il

2

_égf
i
i
. EXHIBIT B: TRUCK TURNING TEMPLATE (OPURBAN e
0T T 6TH STREET AT PROJECT DRIVEWAY 4 R Hi
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EXHIBIT 1-5: TRUCK ACCESS (PAGE 3 OF 3)

s s EXHIBIT C: TRUCK TURNING TEMPLATE GRHAN  omemcn
P e 5TH STREET AT PROJECT DRIVEWAY 5 SR R

14057 — £04D\14057-Tr.ckTums_Adwa = #/12/23 = 00
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1.8 QUEUING ANALYSIS

A queuing analysis was conducted for each of the study area intersections for Horizon Year (2040)
traffic conditions to determine the turn pocket lengths and lane geometric necessary to accommodate
near-term 95 " percentile queues and recommend storage lengths for the turning movements shown

on Exhibit 1 -4. The analysis was conducted for the weekday AM and weekday PM peak hours using
the SimTraffic modeling software . The EAPC (2026)Conditions queuing analysis worksheets are
provided in Appendix 1.2 of this TA.

SimTraffic is designed to model networks of signalized and unsignalized intersections, wi th the
primary purpose of checking and fine -tuning signal operations. SimTraffic uses the input parameters
from Synchro (Version 11) to generate random simulations. The 95 ™ percentile queue is not
necessarily ever observed; it is simply based on statist ical calculations (or Average Queue plus 1.65
standard deviations).  The random simulations generated by SimTraffic have been utilized to
determine the 95 ™ percentile queue lengths observed for each turn lane. A SimTraffic simulation has
been recorded 5 times, during the weekday AM and weekday PM peak hours, and has been seeded
for 30-minute periods with 60 -minute recording intervals.

14057-02 TA Report
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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 San Bernardino A s
Traffic Study Guidelines.

2.1 LEVEL OF SERVICE

Traffic operations of roadway facilities are described using the term "Level of Service" (LOS). LOS is 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 breakdo wn in flow resulting in stop -and-go conditions.
LOSErepresents 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 LO S 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 intersect ions 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.

2.2.1 SIGNALIZED INTERSECTIONS

The City of San Bernardino requires signalized intersection operations analysis based on the

met hodology described in the HCM. (4) Intersect i on LOS operations are based
average control delay. Control delay includes initial deceleration delay, queue move -up time, stopped

delay, and final acceleration delay. For signalized intersections LOS is related to the average cont rol

delay per vehicle and is correlated to a LOS designation as described in Table 2-1.

14057-02 TA Report
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TABLE 2-1: SIGNALIZED INTERSECTION LOS THRESHOLDS

Average Control Delay Level of Service,

Description
P (Seconds) , v/ C M

Operations with very low delay occurring with favorable

progression and/or short cycle length. Oto 10.00 A
Operations with low delay occurring with good progression

anpd/or short cycle Iengthz. ’ . 100110 2000 .
Operations with average delays resulting from fair

progression and/or longer cycle lengths. Individual cycle 20.01 to 35.00 C
failures begin to appear.

Operations with longer delays due to a combination of

unfavorable progression, long cycle lengths, or high V/C

ratios. Many vehicles stop and individual cycle failures are 3501105500 b
noticeable.

Operations with high delay values indicating poor

progression, long cycle lengths, and high V/C ratios.

Individual cycle failures are frequent occurrences. This is 550110 80.00 =
considered to be the limit of acceptable delay.

Operation with delays unacceptable to most drivers

occurring due to over saturation, poor progression, or very 80.01 and up F
long cycle lengths.

Source: HCM, 6th Edition

Lifvicis greater than 1.0 then LOS is F per HCM.

Consistent with Appendix B of the San Bernardino County CMP, the following saturation flow rates, in
vehicles per hour green per lane (vphgpl), will be utilized in the traffic analysis for signalized
intersections:

Near-Term Traffic Conditions:

Exclusive through: 1800 vphgpl
Exclusive left: 1700 vphgpl
Exclusive right: 1800 vphgpl
Exclusive dual left: 160 0 vphgpl

= =4 =4 -4 -

Exclusive triple left: 1500 vphgpl

14057-02 TA Report
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The traffic modeling and signal timing optimization software package Synchro (Version 11) has been
utilized to analyze signalized intersections . Synchro is a macroscopic traffic software program that is
based on the signalized intersection capacity analysis as specified in the HCM. Macroscopic level
models represent traffic in terms of aggregate measures for each movement at the study
intersections. Equations are used to determine measures of effectiveness su  ch as delay and queue
length. The level of service and capacity analysis performed by Synchro takes into consideration
optimization and coordination of signalized i  ntersections within a network.

The peak hour traffic volumes have been adjusted using a pe ak hour factor (PHF) to reflect peak 15 -
minute volumes. Customary practice for LOS analysis is to use a peak 15 -minute rate of flow.
However, flow rates are typically expressed in vehicles per hour. The PHF is the relationship between

the peak 15 -minute flow rate and the full hourly volume (e.g. , PHF = [Hourly Volume] / [4 x Peak 15 -
minute Flow Rate]). The use of a 15-minute PHF produces a more detailed analysis as compared to
analyzing vehicles per hour . Existing PHFs have been used for all analysis s cenarios. Per the HCM,
PHF values over 0.95 often are indicative of high traffic volumes with capacity constraints on peak
hour flows while lower PHF values are indicative of greater variability of flow during the peak hour.

(4)

2.2.2 UNSIGNALIZED INTERSECTIONS

The City of San Bernardino require s 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).

14057-02 TA Report
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TABLE 2-2: UNSIGNALIZED INTERSECTION LOS THRESHOLDS

Average Control Delay Level of Service,

Description
(Seconds) , V/ C W

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
Lifvicis 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) . (5)

The signal warrant criteria for Existing study area intersections a re based upon several factors,
including volume of vehicular and pedestrian traffic, frequency of accidents, and location of school
areas. The CA MUTCDindicates that the installation of a traffic signal should be considered if one or
more of the signal w arrants are met. (5) 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
rural 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 40 miles per hour

or below and rural warrants have been used where speeds exceed 40 miles per hour

Future intersections that do not currently exi st have been assessed regarding the potential need for
new traffic signals based on future average daily traffic (ADT) volumes, using the Caltrans planning
level ADT-based signal warrant analysis worksheets. Similarly, the speed limit has been used as the
basis for determining the use of Urban and Rural warrants. Traffic signal warrant analyses were
performed for the following study area intersection shown in Table 2-3:

14057-02 TA Report
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TABLE 2-3: TRAFFIC SIGNAL WARRANT ANALYSIS LOCATIONS

ID Intersection Jurisdiction

1 Sterling Av. & 6th St. San Bernardino, Highland
2 Sterling Av. & Driveway 1 San Bernardino, Highland
3 Sterling Av. & Driveway 2 San Bernardino, Highland
7 Driveway 4 & 6th St. San Bernardino, Highland
8 Driveway 5 & 5th St. San Bernardino

9 Lankershim Av. & 6th St. San Bernardino, Highland

10 Lankershim Av. & 5th St. San Bernardino, Highland

Although unsignalized, the in tersection of Driveway 3 & 5 " Street is proposed for restricted access
(right -in/right -out only), therefore traffic signal warrants have not been evaluated at this location. The
Existing conditions traffic signal warrant analysis is presented in the subsequent section, Section 3
Area Conditions of this report. The traffic signal warrant analys es for future conditions are presented
in Section 5 EA and EAP (208) Traffic Conditions, and Sedion 6 EAC and EAP@026) 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
LOSand not meet a signal warrant.

2.4  OFFRAMP QUEUING ANALYSIS

A queuing analysis has been performed f or the study area off -ramp intersections at the | -210
Freeway/ 5™ Street interchange. Specifically, the queuing analysis is utilized to identify any potential
gueuing and 3spi ll-210 Breewdy jmaintine tfram the lofé -ramps or out of the turn
pockets.

The traffic progression analysis tool and HCM intersection analysis program, Synchro, has been used

to assess the potential deficiencies /needs of the intersections with traffic added from the proposed
Project. Storage (turn -pocket) length recommen dations at the ramps have been based upon the 95 "
percentile queue resulting from the Synchro progression analysis. There are two footnotes which
appear on the Synchro outputs. One footnote indicates ~ whether the 95™ percentile cycle exceeds
capacity. Traffic is simulated for two complete cycles of the 95 ™ percentile traffic in Synchro in order
to account for the effects of spillover between cycles. In practice, the 95 " percentile queue shown will
rarely be exceeded and the queues shown with the footnote are acceptable for the design of storage
bays. The other footnote indicates whether or not the volume for the 95 h percentile queue is metered
by an upstream signal. | f the upstream intersection is at or near capacity, the 50 " percentile queue
represents the maximum queue experienced.
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2.5 MINIMUM ACCEPTABLE LEVELS OF SERVICE (LOS)

Minimum Acceptable LOS and associated definition s of intersection deficienc ies has been obtained
from each of the applicable surrounding jurisdictions.

2.5.1 CITY OFSAN BERNARDINO

The definition of an intersection deficiency in the City of San Bernardino is based on the City of San
Bernardino General Plan Circulation Element. The City of San Bernardino General Plan states that
target LOS D be maintained at City intersections wherever possible . (1)

2.5.2 CITY OF HIGHLAND

According to City of Highland General Plan Circulation Element, LOS D is the minimum accepta ble
condition that should be maintained during the peak commute hours. Therefore, any intersection
operating at LOS E or F is considered deficient/unsatisfactory.

252 CMP

The CMP definition of deficiency is based on maintaining a level of service  standard of LOS E or better,
where feasible, except where an existing LOS F condition is identified in the CMP document . (2)

2.6 DEFICIENCY CRITERIA

This section outlines the methodology used in this analysis related to identif ying circulation system
deficiencies. The following deficiency criteria has been utilized for the City of San Bernardino. To
determine whether the addition of project -related traffic at a study intersection would result in a
deficiency, the following wil | be utilized:

The City of San Bernardino traffic st udy guidelines identifies a traffic deficiency at an intersection when
any of the following changes in the volume -to-capacity (v/c) ratios occur between the Without Project
and the With Project conditions

LOS VIC
Without Project Difference
C > 0.0400
D > 0.0200
E,F > 0.0100
Umprovement recommendations for Project deficiencies

proportional change in delay or v/c ratio to pre -Project conditions or better. Improvement
recommendations will be identified for ~ study area intersections that show a cumulative deficiency per
the above changes in v/c and operate at LOS E or worse under 2026 traffic conditions. The LOS with
improvements must be improved to LOS D or better fori  ntersections.
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2.7 PROJECT FAIR SHARE CALCULATION METHODOLOGY

Improvements found to be included in the TUMF and/or DIF will be identified as such. For
improvements that do not appear to be in either of the pre -existing fee programs, a fair share

contri buti on based on the ProjectAs propor taddresathe shar e

I

Project ANs share of deficiencies in |Iieu of constructio

are for informational purposes only and the City Traffic Engineer will determine the appropriate
improvements to be implemented by a project (to be identified in the conditions of approval). The
Pr oj daw sh&es contribution is determined based on the following equation, which is the ratio of
Project traffic to net new traffic (where net new traffic is the future traffic less existing traffic)

Project Fair Share % = Project Buildout Traffic / (EAPC (2026)Traffic z Existing Traffic)

14057-02 TA Report
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3 AREACONDITIONS

This section provides a summary of the existing circulation network, the City of San Bernardino
General Plan Circulation Network, and a review of existing peak hour intersection operations and
traffic signal warrant analyses .

3.1 EXISTING CIRGJLATION NETWORK

Pursuant to the agreement with  City of San Bernardino staff (Appendix 1.1), the study area includes a
total of 16 existing and future 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 SAN BERNARDINO GENERAL PLAN CIRCULATION ELEMENT

As noted previously, the Project site is located wit hin the City of San Bernardino. The roadway
classifications and planned (ultimate) roadway cross -sections of the major roadways within the study
area, as identified on the City of San Bernardino General Plan Circulation Element, are described
subsequently . Exhibit 3-2 shows the City of San Bernardino General Plan Circulation Element and
Exhibit 3 -3 illustrates the City of San Bernardino General Plan roadway cross -sections.

The study area roadway that is classified as a Major Arterial is  identified as having a 1 00-foot right -of-
way and 72-80-foot curb -to-curb measurement. Major Arterials include  two lanes of travel in each

direction and a 10-14-foot curbed and/or landscaped median . The following study area roadway s
within the City of San Bernardino are classified as Major Arterial s:

1 Sterling Avenue
1 5" Street

¥ Palm Avenue

The study area roadway that is classified as a Secondary Arterial is identified as having a n 88-foot
right -of-way and 64-66-foot curb -to-curb measurement.  Secondary Arterials include two lanes of
travel in each direction and a 11-12-foot two -way turn pocket in the painted median . The following
study area roadway within the City of San Bernardino is classified as a Secondary Arterial :

 Lankershim Avenue

The study area roa dway that is classified as a Collector is identified as having a 60-foot right -of -way
and 40-foot curb -to-curb measurement. Collectors include two lanes of travel (one in each direction) .
The following study area roadways within the City of San  Bernardino are classified as a Secondary
Arterial:

M 6t Street

 Central Avenue
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EXHIBIT 3-1: EXISTING NUMBER OF THROUGH LANES AND INTERSECTION CONTROLSPAGE 1

OF 2)
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EXHIBIT 3-1: EXISTING NUMBER OF THROUGH LANES AND INTERSECTION CONTROLSPAGE 2
OF 2)
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	1.1 Scope
	1.2 Site Adjacent Queues
	AM
	PM

	3.1 Existing Counts
	ADT1 Sterling north of 5th
	NB OR EB
	SB OR WB
	COMBINED

	ADT2 5th east of Sterling
	NB OR EB
	SB OR WB
	COMBINED

	ADT3 Palm south of 5th
	NB OR EB
	SB OR WB
	COMBINED

	ADT4 5th west of Church
	NB OR EB
	SB OR WB
	COMBINED

	TMC1 Sterling and 6th
	ALL
	ALL 2
	PCE Adjusted
	CLASS 1
	CLASS 2
	CLASS 3
	CLASS 4
	CLASS 5
	CLASS 6

	TMC2 Sterling and 5th
	ALL
	ALL 2
	PCE Adjusted
	CLASS 1
	CLASS 2
	CLASS 3
	CLASS 4
	CLASS 5
	CLASS 6

	TMC3 Sterling and 3rd
	ALL
	ALL 2
	PCE Adjusted
	CLASS 1
	CLASS 2
	CLASS 3
	CLASS 4
	CLASS 5
	CLASS 6

	TMC4 Lankershim and 6th
	ALL
	ALL 2
	PCE Adjusted
	CLASS 1
	CLASS 2
	CLASS 3
	CLASS 4
	CLASS 5
	CLASS 6

	TMC5 Lankershim and 5th
	ALL
	ALL 2
	PCE Adjusted
	CLASS 1
	CLASS 2
	CLASS 3
	CLASS 4
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	CLASS 6

	TMC6 Victoria and 5th
	ALL
	ALL 2
	PCE Adjusted
	CLASS 1
	CLASS 2
	CLASS 3
	CLASS 4
	CLASS 5
	CLASS 6

	TMC7 Central and 5th
	ALL
	ALL 2
	PCE Adjusted
	CLASS 1
	CLASS 2
	CLASS 3
	CLASS 4
	CLASS 5
	CLASS 6

	TMC8 Palm and 5th
	ALL
	ALL 2
	PCE Adjusted
	CLASS 1
	CLASS 2
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	CLASS 5
	CLASS 6

	TMC9 Church and 5th
	ALL
	ALL 2
	PCE Adjusted
	CLASS 1
	CLASS 2
	CLASS 3
	CLASS 4
	CLASS 5
	CLASS 6

	TMC10 I-210 SB Ramps and 5th
	ALL
	ALL 2
	PCE Adjusted
	CLASS 1
	CLASS 2
	CLASS 3
	CLASS 4
	CLASS 5
	CLASS 6

	TMC11 I-210 NB Ramps and 5th
	ALL
	ALL 2
	PCE Adjusted
	CLASS 1
	CLASS 2
	CLASS 3
	CLASS 4
	CLASS 5
	CLASS 6


	3.2 Existing LOS
	Ex AM
	Ex PM

	3.3 Existing TSW
	01_Sterling & 6th
	09_Lankershim & 5th
	10_Lankershim & 5th

	3.4 Existing Queues
	Ex AM Queues
	Ex PM Queues

	5.1 E+P LOS
	E+P AM
	E+P PM

	5.2 E+P TSW
	01_Sterling & 6th
	09_Lankershim & 6th
	10_Lankershim & 5th

	5.3 E+P Queues
	E+P AM Queues
	E+P PM Queues

	6.1 EA LOS
	EA AM
	EA PM

	6.2 EAP LOS
	EAP AM
	EAP PM

	6.3 EA TSW
	01_Sterling & 6th
	09_Lankershim & 6th
	10_Lankershim & 5th

	6.4 EAP TSW
	01_Sterling & 6th
	09_Lankershim & 6th
	10_Lankershim & 5th

	6.5 EA Queues
	EA AM Queues
	EA PM Queues

	6.6 EAP Queues
	EAP AM Queues
	EAP PM Queues

	6.7 EA LOS Improvements
	EA AM
	EA PM

	6.8 EAP LOS Improvements
	EAP AM
	EAP PM

	7.1 EAC LOS
	EAC AM
	EAC PM

	7.2 EAPC LOS
	EAPC AM
	EAPC PM
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