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1 INTRODUCTION

1.1  Project Location, Project Purpose and Study Objectives

The California Department of Transportation (Caltrans), in cooperation with the San Bernardino
Associated Governments (SANBAG), proposes to add freeway lanes through all or a portion of the 33-
mile stretch of Interstate 10 (I-10) from the Los Angeles/San Bernardino (LA/SB) County Line to Ford
Street in San Bernardino County. The project limits including transition areas extend from approximately
0.4 miles west of White Avenue in the City of Pomona at Post Mile (PM) 44.9 to Live Oak Canyon Road in
the City of Yucaipa at PM 37.0. The project is currently expected to be open to traffic in year 2025 with a
design year of 2045. The project location is illustrated in Figure 1.1.1.
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Figure 1.1.1 Location of Proposed Project

The purpose of the proposed I-10 Corridor Project is to improve traffic operations on the I-10 freeway in
San Bernardino County in order to reduce congestion, increase throughput and enhance trip reliability
for the planning design year of 2045.

The objectives of the project are to:

e Reduce volume-to-capacity (v/c) ratios along the corridor;

Improve travel times within the corridor;

Provide a facility that is compatible with transit and other modal options;
Provide consistency with the SCAG Regional Transportation Plan;

Provide a cost effective project solution; and
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e Minimize environmental impacts and right of way acquisition.

The 1-10 corridor within the project limits is currently experiencing congestion and traffic delays during
the peak hours due to demand exceeding capacity, resulting from local, regional, and interregional
traffic demand. In addition, forecasted local and regional traffic demand is expected to increase,
resulting in the need to improve the I-10 corridor.

Deficiencies of 1-10 within the project limits are summarized below:

e Substantial portions of the I-10 mainline general purpose (GP) lanes peak-period traffic demand
currently exceeds capacity;

e Nearly all of the I-10 mainline GP lanes are projected to exceed capacity in the future years; and

e The I-10 existing mainline High Occupancy Vehicle (HOV) lanes operation is degraded during the
peak periods.

The purpose of this report is to present the analysis of the traffic operations for existing (2012)
conditions as well as future conditions both with and without the construction of various design
alternatives within the project area. This report documents an evaluation of the Level of Service (LOS)
and other performance measures for the various freeway segments, ramp junctions, and ramp/arterial
street intersections, as required.

1.2 Project Study Area

This study provides traffic operation analysis of the 1-10 mainline, including analysis of freeway merge
and diverge areas associated with interchange ramps. Figure 1.2.1 illustrates the study area for the
Traffic Study. As shown in the figure, the project study area covers a distance of approximately 40 miles
along I-10 from White Avenue to Yucaipa Boulevard. The Traffic Study does not include analysis of areas
near the project limits that do not include permanent physical improvements, such as the area between
Yucaipa Boulevard and Live Oak Canyon Road where only temporary signing and striping for stage
construction would occur. It should be noted that full- and multi-page figures and tables are generally
located at the end of the section in which their reference appears, with tables presented before figures.
Smaller figures and tables are embedded in the text. This approach limits the number of pages to be
turned and amount of searching for the next page of text when reading the report.

The study also provides traffic operations analysis for the arterial component of some interchanges
along the corridor including analysis of freeway ramps at their intersections with arterials, and other
arterial intersections that are in the immediate vicinity and have a direct bearing on freeway
interchange traffic operations. There are 33 local interchanges within the limits of the I-10 Corridor
Project. However, the project does not require local interchange improvements to meet the project
purpose and need and, therefore, does not include traffic operations analysis for all interchanges.

Due to potential project related traffic impacts at arterial intersections, a preliminary analysis of all
interchanges was performed to identify interchanges for which full detailed traffic operations analysis is
needed. Alternative 3 is used for this preliminary analysis because Alternative 3 adds the most freeway
capacity among the build alternatives and has the most extensive project limits. In comparison to
Alternative 1 (No Build), Alternative 3 represents the “worst case” in determining the potential of the
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build alternatives for significant impacts to the interchanges in the corridor. The preliminary analysis
consisted of the three steps described below.

Step 1
In Step 1, an interchange is identified for full detailed traffic operations analysis if Alternative 3 includes

construction affecting an arterial at the interchange in any of the following ways:

e Replacement of an arterial overcrossing or undercrossing;
e Relocation of a ramp/arterial intersection; or
e Widening of an arterial at an interchange.

If Alternative 3 widens ramps at the arterial terminus but does not affect arterial legs of the
arterial/ramp intersection, the interchange is not identified for full detailed traffic operations analysis
under Step 1. Additional ramp lanes would tend to improve operations; by themselves, they do not
represent potential for a significant traffic impact.

If an interchange includes construction that would require a Modified Access Report (MAR), then the
MAR requirement for analysis of adjacent interchanges applies. Step 1 identifies interchanges that are
adjacent to interchanges requiring a MAR for full detailed traffic operations analysis to meet the MAR
requirement.

Step 2
In Step 2, an interchange is excluded from full detailed traffic operations analysis if the interchange:

(1) Does not currently exist and is expected to be designed assuming that proposed I-10
improvements are implemented

(2) Is scheduled in the RTP for improvements to be designed prior to opening of I-10 improvements
and assuming that proposed |-10 improvements are implemented; or

(3) Was recently reconstructed and designed assuming I-10 HOV improvements.

Step 3
In Step 3, interchanges are identified for full detailed traffic operations analysis based on the

interchange having an:

(1) Intersection with more than 50 additional peak hour vehicles (Alternative 3 compared to No
Build); and

(2) Intersection with a peak hour volume increase factor of 0.08 (8%) or more (Alternative 3
compared to No Build).

Based on the three steps above, the following 10 interchanges are included in this report with full
detailed traffic operations analysis:

e Monte Vista Avenue Interchange
e Mountain Avenue Interchange

e Euclid Avenue Interchange

e Vineyard Avenue Interchange

e Etiwanda Avenue Interchange
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e Pepper Avenue Interchange

e La Cadena Drive/9™ Street Interchange
e Tennessee Street Interchange

e Ford Street Interchange

e Wabash Avenue Interchange

A more detailed description of the determination of which interchanges require or do not require full
detailed traffic operations analysis can be found in Section 3.0 of this report.

1.3 Analysis Scenario

This traffic study evaluates the existing and future traffic flow conditions within the project study area
including, at a minimum, demand, capacity and LOS for the mainline freeway segments, the ramps and
ramp-freeway junctions, weaving areas, ramp/arterial street intersections, and arterial/arterial street
intersections affecting interchange operations. The analyses were conducted for the following
scenarios:

e Existing Traffic Conditions — Year 2012

e Opening Year 2025 Alternative 1 — No Build

e Design Year 2045 Alternative 1 — No Build

e Opening Year 2025 Alternative 2 —HOV Lanes

e Design Year 2045 Alternative 2 — HOV Lanes

e Opening Year 2025 Alternative 3 — Express Lanes
e Design Year 2045 Alternative 3 — Express Lanes

1.4 Project Alternatives Description

The 1-10 Corridor Project considers one “no build” and two “build” alternatives. The “no build”
alternative is Alternative 1. The two “build” alternatives are Alternatives 2 and 3. Alternative 1 would
maintain the existing configuration of the I-10 corridor with no additional mainline lanes. Alternatives 2
and 3 include construction of additional lane(s) in each direction of 1-10 and auxiliary lanes, and
improvement of freeway ramps.

1.4.1 Alternative 1: No Build

Alternative 1 (No Build) would maintain the existing lane configuration of I-10 within the project limits
with no additional mainline lanes or associated improvements to be provided. The I-10 corridor would
not be widened from the LA/SB County line to Ford Street nor would interchange improvements
included as part of Alternatives 2 and 3 be constructed. However, other interchange and arterial
improvement projects along the I-10 corridor planned by SANBAG, Caltrans and local agencies that are
under construction or included in the Final 2012 Regional Transportation Plan (RTP) are assumed to be
constructed.

The freeway mainline typical half sections for Alternative 1 are illustrated in Figure 1.4.1. As shown in
the figure, the freeway mainline for Alternative 1 consists of 1 HOV lane and 4 GP lanes in each direction
with auxiliary lanes on some segments between the LA/SB County line and Haven Avenue interchange.
Between the Haven Avenue and California Street interchanges, the freeway mainline consists of 4 GP
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lanes in each direction with auxiliary lanes on some segments. For the freeway mainline between the
California Street and Ford Street interchanges, the freeway mainline consists of 4 GP lanes in each
direction with auxiliary lanes on some segments.

The traffic operations analysis for Alternative 1 assumes all RTP and municipal planned projects. The list
below identifies improvements at locations discussed and analyzed in this report. While all RTP and
municipal and planned improvements are assumed in Alternative 1, not all are discussed in this report.

e 1-10/Grove Avenue/4™ Street Interchange Project

e |-10/Cherry Avenue Interchange Project

e |-10/Beech Avenue Interchange Project

I-10/Citrus Avenue Interchange Project

I-10/Alder Avenue Interchange Project

I-10/Cedar Avenue Interchange Project

I-10/Pepper Avenue Bridge Replacement Project

e |-10/Tippecanoe Avenue Interchange Project

e |-10/Ford Street Interchange Project

e |-10/Wabash Avenue Interchange Project

e |-10 Eastbound Lane Shift from California Street to SR-210

e |-10 Auxiliary Lane Project from Etiwanda Avenue to Riverside Avenue
e |-10 HOV Lane Project from Riverside County Line to Ford Street
e Mountain Avenue Widening Project

e Grove Avenue Widening Project

e Vineyard Avenue Widening Project (4™ Street to I-10)

Etiwanda Avenue Widening Project

Widen Pepper Avenue from Slover to Valley from 2 to 4 Lanes
La Cadena Drive/9™ Street Eastbound Ramp Entrance Widening Project
Ford Street Widening Project (5 Avenue to I-10)

e Ford Street Signalization Improvement Project

e Wabash Avenue Widening Project (5" Avenue to I-10)

Detailed discussion of the improvements for each project is included in Section 2.4 for the freeway
improvements and Section 3.4 for the arterial improvements. Since traffic operations analysis is not
conducted for all the interchanges within the limits of the I-10 Corridor Project, there are additional
improvement projects in the Final 2012 RTP or in municipal plans that are not listed above. For example,
the 1-10/Mt. Vernon Avenue interchange improvement project and the California Street widening
project are listed in the Final 2012 RTP and are within the limits of the 1-10 Corridor Project. However,
the I-10/Mt. Vernon Avenue and California Street interchanges are not included in this report based on
the preliminary analysis performed to identify interchanges for which full detailed traffic operations
analysis is needed, as noted above. Therefore, the interchange and widening projects at the 1-10/Mt.
Vernon Avenue and California Street interchanges are not listed above.

The list above includes the Beech Avenue and Alder Avenue interchange improvement projects.
Although neither of these interchanges was identified in the preliminary analysis performed to identify
interchanges for which full detailed traffic operations analysis is needed, these interchanges are
included in the list above because they provide new access to the freeway mainline and those access
points require analysis.
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1.4.2 Alternative 2: One High Occupancy Vehicle Lane (HOV) in Each Direction

Alternative 2 (One HOV Lane in Each Direction) would extend the existing HOV lane in each direction of
[-10 from the current HOV terminus near Haven Avenue in the City of Ontario to Ford Street in the City
of Redlands, a distance of approximately 25 miles. Alternative 2 would provide continuous access
between the HOV and GP lanes. The freeway mainline typical half sections for Alternative 2 are
illustrated in Figure 1.4.1.

In addition to the extension of the current HOV lane, Alternative 2 would provide the following
improvements:

e Construct westbound auxiliary lane between Rancho Avenue and La Cadena Drive

e Modify one-lane off-ramps to two-lane off-ramp at Waterman Avenue/Carnegie Drive
westbound off-ramp

e Improvements at the Tennessee Street Interchange

Detailed intersection improvements for the Tennessee Street interchange are included in Section 3.5.
Alternative 2 assumes the completion of improvements along the project corridor included in
Alternative 1 (No Build).

1.4.3 Alternative 3: Two Express Lanes in Each Direction

Alternative 3 (Two Express Lanes in Each Direction) would provide two Express Lanes in each direction of
I-10 from the LA/SB County Line to California Street (near SR-210) in the City of Redlands and one
Express Lane in each direction from California Street to Ford Street in the City of Redlands, a total of 33
miles. The Express Lanes would be priced manage lanes in which vehicles not meeting the minimum
occupancy requirement would pay a toll. Toll policy, including toll rates and which vehicles would use
the lanes free and which pay a toll, have not been finally determined. Forecasts used in this report
assume tolling of single occupant passenger vehicles only. West of Haven Avenue, a single new lane
would be constructed and combined with the existing HOV lane to provide two Express Lanes in each
direction; east of Haven Avenue all Express Lanes would be constructed by the project. The freeway
mainline typical half sections for Alternative 3 are illustrated in Figure 1.4.1.

Transition areas would be provided where the Express Lanes begin and end. Transition areas near the
beginning of the Express Lanes would allow for traffic in HOV and GP lanes to change lanes to access the
GP and Express Lanes within the project limits of Alternative 3. Transition areas at the end of the
Express Lanes would allow traffic in the Express and GP lanes to change lanes to access the GP and HOV
lanes downstream of the end of the Express Facility. Transition areas may add new lanes and/or
redesignate lanes from Express to HOV or GP.

Express Lanes would begin and end near the LA/SB County line and in the vicinity of the Ford Street
interchange. Two transition areas (one in each direction) would be required for each location, for a total

of 4 transition areas.

In addition to the beginning and end near the LA/SB County line and Ford Street, access to and from the
Express Lanes would be provided in each direction at the following 10 locations:
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Mountain Avenue interchange area

Between the Euclid Avenue and Grove Avenue interchanges
Haven Avenue interchange area

Between the Etiwanda Avenue and Cherry Avenue interchanges
Citrus Avenue interchange area

Cedar Avenue interchange area

Pepper Avenue interchange area

Tippecanoe Avenue interchange area

. California Street interchange area

10. Orange Avenue/6th Street interchange area

WCENOU A WD

Figure 1.4.2 illustrates the proposed access points to the Express Lane.
In addition to the Express Lanes, Alternative 3 would provide the following improvements:

e Construct eastbound auxiliary lane between Mountain Avenue and Euclid Avenue
e Construct westbound auxiliary lane between Rancho Avenue and La Cadena Drive
e Extend westbound auxiliary lane between Pepper Avenue and Riverside Avenue
o Modify one-lane off-ramps to two-lane off-ramps at the following locations:

- Monte Vista Avenue Westbound Off-Ramp

- Mountain Avenue Westbound Off-Ramp

- Euclid Avenue Eastbound Off-Ramp

- Holt Boulevard Westbound Off-Ramp

- Waterman Avenue/Carnegie Drive Westbound Off-Ramp
e Improvements at the Monte Vista Avenue Interchange
e Improvements at the Euclid Avenue Interchange
e Improvements at the Vineyard Avenue Interchange
e Improvements at the La Cadena Drive/9™ Street Interchange
e Improvements at the Tennessee Street Interchange

Detailed descriptions of the improvements for the interchanges listed above are included in Section 3.6.
Alternative 3 assumes the completion of improvements along the project corridor included in
Alternative 1 (No Build).

1.5 Report Organization

A description of the methodologies utilized to determine freeway and arterial traffic volumes for
existing (2012) conditions, Opening Year (2025) conditions and Design Year (Year 2045) conditions are
included in Sections 2.2 and 3.2 of this report. A detailed description of the analysis methodology and
analysis results for the freeway component for all alternatives and analysis scenarios is included in
Section 2 of this report. Similarly, the analysis methodology and the analysis results relative to
operations of interchanges, including ramp terminals at arterials, on-ramp metering, and arterial
intersections are included in Section 3 of this report.
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2 FREEWAY COMPONENT

This section of the report discusses the freeway analysis methodology, identifies how traffic volumes
were determined for the various scenarios, and evaluates aspects of I-10 operations including freeway
mainline traffic operations, ramp traffic operations, and ramp-freeway junction operations for existing
(2012) conditions, Opening Year (2025) conditions and Design Year (2045) conditions. Alternative 1 (No
Build), Alternative 2 (HOV) and Alternative 3 (Express) are evaluated for both Opening Year (2025) and
Design Year (2045) traffic conditions. The analysis of freeway traffic operations includes all mainline
segments and ramp junctions along the I-10 corridor from White Avenue to Wabash Avenue.

The analysis of freeway traffic operations is based on the methodologies described in the Highway
Capacity Manual (HCM) 2000. The methodologies from the most recent version, HCM 2010, are not
used due to unreliable results discovered through conducting intersection analysis. Detailed discussion
of the problems that were discovered is discussed in Section 3.0 of this report. For consistency, the
freeway traffic operations are based on the methodologies described in the HCM 2000. Use of the HCM
2000 procedures is included in the /-10 Traffic Study — HCM 2010 Intersection Methodology
Memorandum approved by Caltrans on March 2013. The traffic operations methodology memo and
approval email are included in Appendix A-1.

2.1 Freeway Analysis Methodology

This section identifies the methodologies used for freeway mainline analysis, weaving analysis and ramp
junction analysis. The mainline freeway segments between interchanges were analyzed using either the
basic freeway segment or weaving analysis, as appropriate. Generally, freeway mainline segments
within the interchanges were not analyzed, since these are within the influence areas of the ramp
junctions. As noted below in Section 2.1.3 under the heading “Special Ramp Conditions”, mainline
segments within interchanges are analyzed only when single-lane off-ramps are accompanied by a lane
drop and the segment upstream of the lane drop is not a weaving section or when single-lane on-ramps
are accompanied by a lane add and the segment of the lane add is not a weaving section.

This section is based on the Final Traffic Operations Methodology for I-10 Corridor Project Memorandum
dated May 2013. The traffic operations methodology memorandum is included in Appendix A-1.

2.1.1 Basic Freeway Segment Mainline Analysis Methodology

A basic freeway segment can be characterized by various performance measures, including level of
service (LOS), density in terms of passenger cars per mile per lane, average speed, and volume-to-
capacity (v/c) or demand volume-to-capacity (d/c) ratio. Each of these measures is an indication of how
well traffic flow is being accommodated by the freeway.

The freeway mainline analysis is based on the Highway Capacity Manual (HCM) 2000 Basic Freeway
Segment analysis method. The freeway mainline analysis is performed using the Highway Capacity
Software (HCS) 2000 computer program. The results provide density which is passenger cars/mile/lane
(pc/mi/In) and a LOS for the freeway segments. Each freeway mainline segment evaluation is based
upon directional traffic volumes during both the AM and PM peak hours.
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The performance measures of the 1-10 corridor are calculated based on roadway characteristics, such as
the existing or proposed geometric conditions of the freeway, including the number and width of lanes,
right shoulder lateral clearance, interchange spacing, and lane configurations. Key analysis variables and
their metrics are defined by the HCM; values and assumptions for each of those variables are as follows:

e Existing and Future Peak Hour Factor (PHF): Based on the San Bernardino County Congestion
Management Program (CMP), the PHF for uncongested conditions is 0.95 and for congested
conditions is 0.98. Congested conditions are assumed when the volume-to-capacity ratio (v/c) is
in excess of 0.90.

e Mainline Truck Percent (%): The I-10 corridor is divided into 4 segments for the consideration of
truck activity, each of which has a common truck percentage assumption:
West of LA/SB County Line
LA/SB County Line to Interstate 15
- Interstate 15 to Interstate 215
- Interstate 215 to Wabash Avenue
For existing truck percentages, manual traffic counts were performed along key segments of the
I-10 corridor and future truck percentages are calculated using the model as presented in the /-
10 Corridor Study — PA/ED HOV and Express Lanes Traffic Volumes Report (Traffic Volumes
Report) in January 2014 by Iteris.

e Ramp Truck Percent (%): Existing truck percentages for each ramp are based on existing peak
hour classification counts conducted at interchange intersections. For locations where
classification counts are not available, existing ramp truck percentages are calculated using the
model as presented in the Traffic Volumes Report. Future truck percentages for each ramp are
calculated using the model as presented in the Traffic Volumes Report.

e Existing and Future Recreational Vehicle Percent (%): Existing and future recreational vehicle
percent are included in the truck percentages.

e Existing and Future Terrain Type: Terrain type is determined based on the grades on the I-10
mainline. Based on the review of the grades, segments west of the Cypress Avenue interchange
are classified as level terrain since the grades in this area are 2% or less. Segments between
Cypress Avenue and Wabash Avenue are classified as rolling terrain since the grades are higher
than 2% but do not cause heavy vehicles to operate at crawl speed.

e Existing and Future Mainline Free Flow Speed (FFS): The mainline free flow speed is calculated
using the HCM 2000 methodology. The resulting mainline FFS is approximately 70 miles-per-
hour (mph).

e Existing and Future Ramp Free Flow Speed: Ramp free flow speeds assumed for this analysis are
25 mph, 30 mph and 45 mph for loop, hook, and tangent ramps, respectively.

On the basis of the flow rate, vp, and average passenger-car speed, density is calculated as follows:

Vv

D= 2>
S
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Where, D = density (pc/mi/In),
Vp = flow rate (pc/h/In), and

S = average passenger-car speed (mph). Uelelfz et
Freeway Segment
Level of Service (LOS) based on Density
LOS of the basic freeway segment is then determined by comparing Los Density Range
the calculated density with the density ranges for LOS A through F. (pc/mi/ln)
Table 2.1.1 illustrates the freeway segment LOS thresholds for each A 0.0-11.0
density range utilized in this analysis. Pursuant to the HCM, B 11.1-18.0
descriptions of each LOS from A to F are as follows: C 18.1—26.0
D 26.1-35.0
LOS "A" describes free-flow operations. Free-flow speeds
prevail. Vehicles are almost completely unimpeded in their E 3517450
ability to maneuver within the traffic stream. The effects of F >45.0
incidents or point breakdowns are easily absorbed at this level. -ZOZ(Zi’Z’;fghW”V Capacity Manual (2000):
Xhibi -

LOS "B" represents reasonably free flow, and free-flow speeds are maintained. The ability to
maneuver within the traffic stream is only slightly restricted, and the general level of physical and
psychological comfort provided to drivers is still high. The effects of minor incidents and point
breakdowns are still easily absorbed.

LOS "C" provides for flow with speeds at or near the free flow speed of the freeway. Freedom to
maneuver within the traffic stream is noticeably restricted, and lane changes require more care and
vigilance on the part of the driver. Minor incidents may still be absorbed, but the local deterioration
in service will be substantial. Queues may be expected to form behind any significant blockage.

LOS "D" is the level at which speeds begin to decline slightly with increasing flows and density begins
to increase somewhat more quickly. Freedom to maneuver within the traffic stream is more
noticeably limited, and the driver experiences reduced physical and psychological comfort levels.
Even minor incidents can be expected to create queuing, because the traffic stream has little space
to absorb disruptions.

LOS "E" describes operation at capacity. Operations at this level are volatile, because there are
virtually no usable gaps in the traffic stream with vehicles closely spaced, leaving little room to
maneuver within the traffic stream. Any disruption of the traffic stream, such as vehicles entering
from a ramp or a vehicle changing lanes, can establish a disruption wave that propagates
throughout the upstream traffic flow. At capacity, the traffic stream has no ability to dissipate even
the most minor disruption, and any incident can be expected to produce a serious breakdown with
extensive queuing. Maneuverability within the traffic stream is extremely limited, and the level of
physical and psychological comfort afforded the driver is poor.

LOS “F” is used to define breakdowns in vehicular flow. Breakdowns occur when traffic incidents
cause a temporary reduction in the capacity, at merge or weaving segments that result in a greater
number of vehicles arriving than the number of vehicles discharged and when the projected peak
hour flow rate exceeds the estimated capacity of the location.

The speed and density of traffic have an impact on the flow rate of vehicles travelling on the freeway
system. The flow rate is expressed in vehicles per hour for each lane of travel that is available on any
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given freeway segment. As traffic flow increases, density also increases. As more vehicles enter the
freeway, the speed of vehicles decreases because of the interaction among the vehicles. Capacity is
reached when the product of speed and density results in the maximum flow rate.

Per the HCM 2000, a zero flow rate occurs under two different conditions. One is when there are no
vehicles on the facility — density is zero, and flow rate is zero. Speed is theoretical for this condition and
would be selected by the first driver (presumably at a high value). The second is when density becomes
so high that all vehicles must stop — the speed is zero and the flow rate is zero, because there is no
movement and vehicles cannot pass a point on the roadway.

Any flow rate other than capacity can occur under two different conditions, one with a high speed and
low density and the other with high density and low speed. LOS A through E are defined on the low-
density, high speed side of the curves (the upper portion of the speed/flow curve), with the maximum-
flow boundary of LOS E placed at capacity. Sudden changes can occur in the state of traffic when at
capacity (i.e. in speed, density and flow rate). By contrast, LOS F, which describes oversaturated and
gueue discharge traffic flow, is represented by the high density and low speed.

For existing (2012) conditions, peak hour speeds (from Caltrans Performance Monitoring System) are
evaluated to determine if traffic flow is in the LOS A-E range (the upper portion of the speed/flow curve)
or in the LOS F range (the lower portion of the speed/flow curve); for those segments whose speed
indicates LOS F conditions, the HCM analysis is not conducted for existing (2012) conditions. Based on
the Caltrans Standard Environmental Reference (http://www.dot.ca.gov/ser/forms.htm), speeds less
than 53 mph are considered LOS F. Existing average speeds for I-10 for the AM and PM peak hours are
provided in Appendix A-2.

The primary performance measure for the freeway mainline GP lanes and weaving sections is LOS,
which is based on vehicle density. For freeway segments between interchanges, v/c ratios are also
calculated. Because many freeway segments are forecast to operate at LOS F, v/c ratios are useful in
comparing degrees of congestion under LOS F conditions; the HCM density method does not provide a
density value under heavily congested LOS F conditions. The capacities assumed are as follows:

eGP Lane — Based on the review of the speed and flow relationship on the I-10 mainline within
the project limits, the capacity of the 1-10 freeway mainline is 1,850 vehicles/hour/lane (vphpl).
See Appendix A-2 for the speed and flow relationship.

e Auxiliary Lane — The HCM does not offer explicit guidance on the capacity benefit of auxiliary
lanes. The SCAG and the SBTAM travel demand forecasting models (the latter was used for the
I-10 project) use a uniform 1,000 vehicles/lane/hour for auxiliary lane capacity, which provides
no differentiation between very short auxiliary lanes that have some operational benefits but
very limited capacity benefits. For the I-10 traffic study, no capacity benefit is assumed for the
shortest auxiliary lanes and the benefit is assumed to be the same capacity as a GP lane for the
longest auxiliary lanes. The following represent reasonable assumptions for the capacity of
auxiliary lanes:

- <0.5 milesin length, 0 vphpl

- 0.5to 1.0 miles in length, 1,000 vphpl
- > 1.0 milesin length, 1,850 vphpl
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High Occupancy Vehicle (HOV) Lane Analysis

The HCM 2000 does not have an explicit methodology to evaluate Table 2.1.2
single-lane HOV operations. Since no HCM 2000 method is available, Freeway Mainline
v/c ratios (or d/c ratios) are calculated for HOV lanes to determine Level of Service at FFS = 70 mph

based on Volume-to-Capacity (v/c)

LOS. The HOV lane capacity is 1,600 vphpl. The v/c ratios (or d/c

ratios) are used to identify HOV lane LOS using the conversion in Table Los s
2.1.2 A Less than or
B equal to 0.32
B 0.33-0.53
Express Lanes Analysis ¢ 054-0.74
D 0.75-0.90
The HCM 2000 Basic Freeway Segment methodology is applied to E 0.91-1.00
evaluate Express Lanes operation where dual Express Lanes in each F >1.00

direction are provided. The primary performance measure for dual  Source: Highway Capacity Manual
Express Lanes is LOS, which is based on vehicle density. Key analysis ~ (2000): Exhibit 23-2

parameters identified above are utilized for this analysis. The v/c ratios (or d/c ratios) are calculated
using a capacity of 2,000 vphpl. It should be noted that the tolling policy for the Express Lanes will be
developed to maintain a v/c at or below 0.85 and an LOS of D or better at all times. The capacity of
1,850 vphpl cited above for GP lanes is not applied to the Express Lanes because the reduction of
capacity below 2,000 is due to the traffic flow turbulence created by the frequency of interchanges
along the I-10 study corridor and the volume of heavy trucks; the Express Lanes will have less frequent
ingress/egress and no heavy trucks. Similarly, the capacity of 1,600 vphpl for HOV lanes is not applied to
the Express Lanes because the reduction of HOV lane capacity below 2,000 is due to the inability to pass
in the single HOV lane in each direction; even if striped for continuous access, passing slower moving
vehicles in the HOV lane by using the #1 GP lane is unlikely during peak periods because of the
congestion anticipated in the GP lanes.

The HCM 2000 does not have an explicit methodology to evaluate single-lane Express Lane operations.
Since no HCM 2000 method is available, v/c ratios will be calculated for single-lane Express Lanes to
determine LOS. The capacity to be used is 2,000 vphpl. The v/c ratios (or d/c ratios) are used to identify
single-lane Express Lane LOS using the conversion in Table 2.1.2. As noted above, the tolling policy for
the Express Lanes are developed to maintain a v/c ratio at or below 0.85 and a LOS of D or better at all
times.

Transition Areas/Intermediate Access Analysis

The Express Lane transition area analysis is based on the HCM 2000 Basic Freeway Segment analysis
method and is performed using the HCS 2000 computer program. Key analysis parameters identified
above are utilized for this analysis.

Analysis for Express Lane intermediate access areas is based on the HCM 2000 Ramp Junction and/or
Weaving analysis method depending upon the intermediate access design. Key analysis parameters
identified above are utilized for this analysis. For “weaving” lanes between the number two Express
Lane and the number one GP lane at intermediate access areas, queuing is evaluated to determine
whether the length of the weaving lane is adequate to accommodate queues anticipated when the GP
lanes are heavily congested.
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2.1.2 Weaving Analysis Methodology

The HCM 2000 defines weaving as the crossing of two or more traffic streams traveling in the same
general direction along a significant length of highway without the aid of traffic control devices. Weaving
segments are formed when a merge area is closely followed by a diverge area, or when an on-ramp is
closely followed by an off-ramp and the two are joined by an auxiliary lane. Weaving segments require
intense lane-changing maneuvers as drivers must access lanes appropriate to their desired exit points.
Weave analysis is conducted between an on-ramp and an off-ramp spaced less than 2,500 feet apart.
The analyses are conducted using the HCS 2000 software. The results are calculated based on the
existing or proposed design alternatives, as appropriate, for the I1-10 Corridor.

Three geometric variables influence weaving segment operations: configuration, length, and width. The
three types of geometric configurations of weaving are defined as follows:

e Type A — Weaving vehicles for both movements must make one lane change to successfully
complete a weaving maneuver.

e Type B — Weaving vehicles in one movement may complete a weaving maneuver without
making a lane change, whereas other vehicles in the weaving segment must make one lane
change to successfully complete a weaving maneuver.

e Type C — Weaving vehicles in one movement may complete a weaving maneuver without
making a lane change, whereas other vehicles in the weaving segment must make two or more
lane changes to successfully complete a weaving maneuver.

The  second  geometric  variable Table 2.1.3 Weaving Level of Service
influencing the operation of a weaving Density (pc/mi/In)
segment is length. The length of the LOS Collector-Distributor
weaving segment constrains the time Freeway Weaving Segment e s
and space in which the driver must A <100 <12.0
méke all reql.,ured.lane' change.s. The 5 > 10.0-20.0 > 12.0-24.0
third geometric variable influencing the

) . . C >20.0-28.0 >24.0-32.0
operation of the weaving segment is its
width, which is defined as the total D >28.0-35.0 >32.0-36.0
number of lanes between the entry and E >35.0-43.0 >36.0-40.0
exit gore areas, including an auxiliary F >43.0 >40.0
la ne, if present. Source: Highway Capacity Manual (2000): Exhibit 24-2

LOS of weaving segments is based on vehicle density (pc/mi/In), which is computed using the traffic flow
rates, free flow speeds, and weaving segment configuration type. The LOS criteria for weaving segments
for freeways and collector distributor roads are provided in Table 2.1.3.

It should be noted that the HCS software used for the analysis is limited to a weaving segment with a
maximum of 5 lanes. The volumes input into the HCS software for weaving segments having 6 or 7 lanes
are adjusted to reflect a 5-lane weaving segment. This adjustment is based on removing from the
software analysis the GP lane through volumes most isolated from the weaving maneuvers. For
example, a 6 lane weaving segment is found on the |-10 eastbound segment between the Milliken
Avenue on-ramp and the northbound I-15 off-ramp. At this location the weaving segment consists of 5
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mainline GP lanes and 1 auxiliary lane. The existing condition morning peak hour weaving volume for
this segment is adjusted by taking the upstream mainline GP volume of 6,530 vehicles and multiplying
the volume by 4/5. The resulting volume of 5,224 vehicles is then used in calculating the weaving
volume input to the HCS software. The calculation is shown in the diagram below:

6530(1/5) = 1306 ——»> 1306 —>

NB I-15 Off-Ramp
Milliken On-Ramp

Special Weaving Condition

Along the 1-10 Corridor there are several mainline segments that consist of two consecutive on-ramps
merging onto an auxiliary lane (with one of the on-ramps creating the auxiliary lane) and the auxiliary
lane terminating at an adjacent off-ramp, creating a complex weaving segment. This lane configuration
is shown in the diagram below.

— —
7 ><><I ----------- i
— —
L1 LZ
1% Segment 2" Segment

The HCM 2000 does not have an explicit methodology to evaluate this special weaving condition. In
order to provide a more robust analysis for this complex weaving segment, the analysis is conducted as
two weaving segments using the HCM weave analysis method if the spaces between the ramps are less
than 2,500 feet. The first weaving segment (segment 1) is from on-ramp to on-ramp. The second
weaving segment (Segment 2) is from the second on-ramp to the off-ramp. In calculating the weaving
volumes, it is assumed that a portion of vehicles from the freeway mainline exiting to the off-ramp will
weave into the auxiliary lane within the first weaving segment and continue straight on the auxiliary
lane towards the off-ramp through the second weaving segment. The rest of the vehicles from the
freeway mainline exiting to the off-ramp will weave into the auxiliary lane within the second weaving
segment. The portions of vehicles weaving within the first and second weaving segments are calculated
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using the ratio of the length of the auxiliary lane for each individual weaving segment to the total length
of the auxiliary lane (i.e. L /(L,+L,)).

Similarly, a portion of the vehicles from the first on-ramp is assumed to weave from the auxiliary lane to
the freeway mainline within the first weaving segment. The rest are assumed to remain on the auxiliary
lane within the first weaving segment and weave from the auxiliary lane to the freeway mainline within
the second weaving segment. In the second weaving segment, the second on-ramp is added to the
weaving volume.

For example, a complex weaving segment is found on the I-10 eastbound segment between the I-15 on-
ramps and the Etiwanda Avenue off-ramp. At this location the on-ramp from I-15 northbound creates
an auxiliary lane and, approximately 740 feet downstream from this on-ramp, the on-ramp from I-15
southbound merges into the auxiliary lane. The auxiliary lane then terminates at the Etiwanda Avenue
off-ramp approximately 2,250 feet downstream of the merge of the on-ramp from I-15 southbound.
The total length of the auxiliary lane is approximately 2,990 feet. Based on the length of the auxiliary
lanes, 25% (740/2,990) of the total weaving volumes is assumed to weave within the first weaving
segment and 75% (2,250/2,990) within the second weaving segment. The existing morning peak hour
weaving volumes are calculated as follows and shown in the diagram below:

1st Segment Weave Volume Calculation

Ramp to Ramp Volume = 1,790%(0.95)*(0.75) + 1,790*(0.05) = 1,365 vehicles
Ramp to Freeway Volume = 1,790%(0.95)*(0.25) = 448 vehicles

Freeway to Ramp Volume = 1,110%(0.25) = 278 vehicles

Freeway to Freeway Volume = Upstream Mainline Volume — 1,110*(0.75)

2nd Segment Weave Volume Calculation

Ramp to Ramp Volume = 1,790%(0.05) + 1,110*(0.05) = 145 vehicles

Ramp to Freeway Volume = 1,790*(0.95)*(0.75) + 1,110*(0.95) = 2,330 vehicles
Freeway to Ramp Volume = 1,110%(0.75) = 832 vehicles

Freeway to Freeway Volume = Upstream Mainline Volume — 1,110 + 1,790%*(0.95)*(0.25)

1790%(0.95)*(0,28+ 1790%(0.05) ——» 1,790%(.05) + 1,110%(.05) ———>

- 1,110
Ly = 740 L,= 2,250’ )
1,790 (25%) 1110 (75%) Etiwanda Ave
I-15 NB
I-15 SB
st nd
1" Segment 2" Segment

2.1.3 Ramps and Ramp-Freeway Junction Analysis Methodology
Ramps and ramp-freeway junction operation analyses (merges and diverges) are also based on the

HCM, specifically the HCM merge, diverge and/or weave analysis methodologies. The HCM weave
analysis methodology (see Section 2.1.2) is conducted between an on-ramp and an off-ramp spaced less
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than 2,500 feet apart, or a collector-distributor road less than 2,500 feet long. Per the HCM, for ramps of
adjacent interchanges spaced greater than 2,500 feet apart, merge and diverge analysis methods are
used for on-ramps and off-ramps, respectively. The ramps and ramp-freeway junction analyses are
conducted using the HCS 2000 software.

A ramp consists of three geometric elements of interest: the ramp-freeway junction, the ramp roadway,
and the ramp-street junction. The first two elements — ramp-freeway junction and ramp roadway — are
discussed in Section 2 (the Freeway Component) of this report. The ramp-street junctions are covered in
Section 3 (the Arterial Component) of this report.

A number of variables influence the operation of ramp-freeway junctions. They include all of the
variables affecting basic freeway segment operation: lane widths, lateral clearances, terrain, driver
population, and the presence of heavy vehicles. Additional parameters of particular importance to the
operation of ramp-freeway junctions include length of acceleration/deceleration lanes, ramp free-flow
speed, and lane distribution of upstream traffic.

Free-flow speed is an influential factor, since it determines the speed at which entering/merging
vehicles enter the acceleration lane and the speed at which exiting/diverging vehicles must enter the
ramp. This, in turn, determines the amount of acceleration or deceleration that must take place. Ramp
free flow speeds generally vary between 25 and 45 mph.

The HCM provides an approximate capacity of ramp roadways (see Table 2.1.4) in passenger cars per
hour (pch) for various ramp free flow

speeds for single-lane and two-lane ramps. Table 2.1.4 Approximate Capacity of Ramp Roadways
_ Free-Flow Speed Capacity (pc/h)

One capacity value that affects ramp- of Ramp (mph) Single-Lane Ramps Two-Lane Ramps
freeyvay junction operation is an 'effectlve > 2,200 4,400
maximum number of freeway vehicles that

. . . > 40-50 2,100 4,100
can enter the ramp junction influence area
without causing local congestion and local >30-40 2,000 3,800
queuing. For on-ramps, the total flow in the 2 20-30 1,900 3,500
two right hand lanes of the freeway plus <20 1,800 3,200

the on-ramp flow cannot exceed 4,600 Source: Highway Capacity Manual (2000): Exhibit 25-3

pc/h. For off-ramps, the total flow in the

two right hand lanes of the freeway (which includes the off-ramp flow) cannot exceed 4,400 pc/h.
Demands exceeding these values will cause local congestion and queuing. However, as long as demand
does not exceed the capacity of the upstream or downstream freeway sections or the off-ramp,
breakdown will normally not occur. Thus, this condition is not labeled as LOS F, but rather at an
appropriate LOS based on density in the section.

The capacity of a merge area is determined primarily by the capacity of the downstream freeway
segment. Thus, the total flow arriving on the upstream freeway and the on-ramp cannot exceed the
basic freeway capacity of the departing downstream freeway segment. In essence, two capacities are
checked: 1) Total flow from merge; and, 2) Total flow into merge influence areas.

Table 2.1.5 lists capacity flow rates for the total downstream freeway flow and maximum desirable
values for the total flow entering the ramp influence area. It should be noted that when the
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downstream freeway capacity is exceeded, LOS F exists regardless of whether the flow rate entering the
ramp influence area exceeds its capacity.

Determining Capacity for Merge Areas

Table 2.1.5 Capacity Values for Merge Areas

e Maximum Downstream Freeway Flow (pc/h) l::/llzxwzistl;:iile
Flow Speed Number of Lanes in One Direction &
(mph) Influence Area

P 2 3 a >4 (pc/h)

270 4,800 7,200 9,600 2,400/In 4,600

65 4,700 7,050 9,400 2,350/In 4,600

60 4,600 6,900 9,200 2,300/In 4,600

55 4,500 6,750 9,000 2,250/In 4,600

Source: Highway Capacity Manual (2000): Exhibit 25-7

The three limiting values that are checked in a diverge area are the total flow that can depart from the
diverge, the capacities of the departing freeway leg or legs or ramp, or both, and the maximum flow that
can enter on the two right hand lanes just prior to the deceleration lane. Table 2.1.6 lists capacity flow
rates for total upstream or downstream freeway flow and maximum flow entering the ramp influence
area.

Determining Capacity for Diverge Areas

Table 2.1.6 Capacity Values for Diverge Areas
Max Upstream or Downstream Freeway Flow (pc/h) Max Flow
Freeway Free- Enterin
Flow Speed Number of Lanes in One Direction g
T Influence
2 3 4 >4 Area (pc/h)
>70 4,800 7,200 9,600 2,400/In 4,400
65 4,700 7,050 9,400 2,350/In 4,400
60 4,600 6,900 9,200 2,300/In 4,400
55 4,500 6,750 9,000 2,250/In 4,400

Source: Highway Capacity Manual (2000): Exhibit 25-14

Failure of the diverge segment (LOS F) is expected if any one of the following conditions is found:

e Capacity of the upstream freeway segment is exceeded by total arriving demand flow;

e Capacity of the downstream freeway segment is exceeded by the demand flow proceeding on
the downstream freeway; or,

e Capacity of the off-ramp is exceeded by the off-ramp demand flow.
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Ramps and Ramp-Freeway Junction Level of Service

LOS in merge and diverge influence areas is determined by density for all cases of stable operation,
represented by LOS A through E. LOS F exists when the total flow departing from the merge or diverge
area exceeds the capacity of the downstream freeway segment. No density is predicted by the HCM
method for such cases.

Table 2.1.7 illustrates the ramps and ramp-freeway junction level of service thresholds for each density
range utilized in this analysis. As defined in the HCM:

Table 2.1.7 Merge and Diverge
LOS "A" represents unrestricted operations. Density is low Level of Service
enough to permit smooth merging and diverging, with
virtually no turbulence in the traffic stream. Hok Density Range (pc/mi/In)
A 0.0-10.0
LOS "B" exists when merging and diverging maneuvers 5 10.1- 200
become noticeable to through drivers, and minimal
. . . C 20.1-28.0
turbulence occurs. Merging drivers must adjust speed to
accomplish smooth transitions from the acceleration lane D 281-350
to the freeway. E >35.0
F Demand exceeds capacity

LOS “C” exists when speed within the influence area  Source: Highway Capacity Manual (2000): Exhibit
begins to decline as turbulence levels become noticeable. %

Both ramp and freeway vehicles begin to adjust their

speeds to accomplish smooth transitions.

LOS “D” exists when turbulence levels in the influence area become intrusive, and virtually all
vehicles slow to accommodate merging and diverging. Some ramp queues may form at heavily used
on-ramps, but freeway operation remains stable.

LOS “E” represents conditions approaching capacity. Speeds reduce significantly, and virtually all
drivers feel turbulence. Flow levels approach capacity, and small changes in demand or disruptions

within the traffic stream can cause both ramp and freeway queues to form.

LOS “F” exists when the demand exceeds the capacity of upstream or downstream freeway sections
or the capacity of an off-ramp.

Special Ramp Conditions

The ramp junction area is generally analyzed using the merge and diverge method (as discussed above).
However, along the I-10 Corridor several on- or off-ramps are associated with lane addition and/or lane
drops. Based on the lane configuration, a ramp junction can also be categorized as follows:

e lLane Addition
e Lane Drop/Major Diverge
e Weaving Segment

Per the HCM, where a single-lane on-ramp results in a lane addition, the capacity is governed by the
ramp geometry itself and not by the ramp-freeway junction. The LOS of a ramp junction where a single-
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lane on-ramp adds a lane to the freeway mainline is based on the basic segment analysis of the
downstream segment with the additional lane, unless the added lane is dropped at a diverge point
within 2,500 ft of the point of addition, in which case a weaving configuration is formed and a weaving
analysis is provided (see Section 2.1.2). If the downstream segment with the lane add is not a weaving
segment, a basic freeway segment analysis for the downstream segment is reported even if the
downstream segment is a segment within the body of an interchange; this represents an exception to
the practice that mainline segments within the body of the interchange are not analyzed in this report.

When a single off-ramp results in a lane drop, the capacity of the ramp is governed by its geometry.
When a lane drop occurs 2,500 ft or less from a merge point at which a lane was added, a weaving
configuration is created and is analyzed using the weave method (see Section 2.1.2). The LOS of a ramp
junction where a single-lane off-ramp drops a lane from the freeway mainline is based on the segment
analysis upstream and downstream of the lane drop. The segment analysis for both segments is
reported; the downstream segment is generally a segment within the body of an interchange and this
represents an exception to the practice that mainline segments within the body of the interchange are
not analyzed in this report.

For ramp junctions with lane adds and lane drops serving single-lane ramps, the ramp junction tables in
the sections below show the text “Lane Add” or “Lane Drop” and refer the reader to the table
presenting the mainline segment analysis.

When a two-lane off-ramp results in a lane drop it should be treated as a major diverge segment. The
principal analysis of a major diverge area involves the capacity of entering and departing roadways, all of
which are generally built to mainline standards. The entering demand and departing demand on each
exit leg must be checked against the capacity of the appropriate entry or departure leg. The equation
below (HCM 2000 Equation 25-12) allows the density across all freeway lanes to be estimated for a
distance of 1,500 ft upstream of the gore area.

D =0.0109(-E)
N

where,
D = average density across all freeway lanes for a distance of 1,500 ft upstream of diverge
(pc/mi/in),
Ve = freeway flow rate approaching diverge area (pc/h/In), and
N = number of lanes on freeway segment approaching the diverge area.
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2.2 Freeway Traffic Volumes

This section presents the methodology used to develop existing and future traffic volumes for the 1-10
Corridor Project. Traffic volumes were developed for the following alternatives and years:

Existing Traffic Conditions — Year 2012

Opening Year 2025 Alternative 1 — No Build
Opening Year 2025 Alternative 2 — HOV Lanes
Opening Year 2025 Alternative 3 — Express Lanes
e Design Year 2045 Alternative 1 — No Build

e Design Year 2045 Alternative 2 — HOV Lanes

e Design Year 2045 Alternative 3 — Express Lanes

Freeway traffic volumes are based on existing and projected volumes from the Traffic Volumes Report
prepared by lteris in January 2014. A summary of the methodology is provided below. Appendix A-3
includes the Traffic Volumes Report prepared by Iteris in January 2014.

2.2.1 Existing (Year 2012) Freeway Traffic Volumes

Existing traffic volumes play a critical role in the overall analysis of infrastructure investments. An
existing traffic profile has been developed to represent current traffic volume conditions along I-10
between the White Avenue interchange in Los Angeles County and the Wabash Avenue interchange in
San Bernardino County. Ramp and intersection turning count volumes were collected in year 2010
(Counts Unlimited Tuesday-Thursday November 16-18, 2010). Mainline and interchange connector
volumes were collected in February and March 2012 and peak hour and daily traffic volume information
was extracted from the Caltrans Performance Monitoring System (PeMS). Counts Unlimited performed
system interchange counts over a 7 day period and summarized count data for 15-minute intervals.
Counts for the 1-10/SR-210 system interchange direct connectors were performed from February 25,
2012 through March 2, 2012. 1-10/1-15 system interchange direct connectors counts were performed
from March 7, 2012 through March 13, 2012, while 1-10/1-215 system interchange direct connectors
counts were performed February 10, 2012 through February 16, 2012. Peak period traffic counts were
averaged from Tuesday through Thursday and utilized as the existing condition peak period interchange
direct connector traffic volumes.

Mainline counts were performed by Counts Unlimited for the eastbound and westbound segments of I-
10 between Mountain View Avenue and California Street between February 25, 2012 and March 2,
2012. PeMS data were collected for 2008, 2009, 2010, 2011 and 2012 conditions to evaluate traffic
volume trends through the I-10 corridor. PeMS data were extracted from October of each year with
Tuesday-Thursday volumes summarized and averaged to obtain peak period, peak hour, and average
daily volumes. Based on several count station locations, there was no discernible trend for volumes
between 2008 and 2012. Consequently, the 2010 ramp counts were assumed to represent existing
(2012) conditions. Mainline counts along with select PeMS station counts were used as existing
condition (2012) count volumes.

Since the I-10 study corridor is over 30 miles long, it was not feasible to conserve traffic flow throughout
the entire corridor. Over shorter segments with actual counts, traffic volume was conserved as
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appropriate between interchanges by adding and subtracting ramp volumes and mainline volumes by
direction.

Existing truck percentages along key segments of the I-10 Corridor developed from manual truck count
data collected in March 2012 are summarized in Table 2.2.1. Manual traffic counts were performed at
three overpass locations overlooking I-10 on three separate Thursdays in March 2012. Count personnel
were stationed in both directions and recorded volumes for passenger cars vs. trucks. Passenger cars
were further classified by occupancy level (single, two, three-or-more occupant, or unknown). Counts
were recorded in 15-minute intervals from 6:00 a.m. to 10:00 a.m., 11:00 a.m. to 1:00 p.m., and 3:00
p.m. to 7:00 p.m.

Table 2.2.1 Existing (2012) Condition I-10 Freeway Mainline Truck Percentages
Eastbound Westbound
Total
Segment/Ramp Peak Hour Peak Hour
ADT ADT

AM PM AM PM AM PM ADT

Archibald Ave Overpass 9% 7% 10% 10% 7% 10% 9% 7% 10%
Citrus Ave Overpass 10% 8% 11% 9% 8% 10% 10% 8% 11%
Alabama St Overpass 11% 5% 7% 3% 9% 7% 6% 6% 7%

Source: Manual Counts

Existing truck percentages for each ramp are based on existing peak hour classification counts
conducted at interchange intersections. For locations where classification counts are not available,
ramp truck percentages are calculated using the model presented in the Traffic Volumes Report. Existing
truck percentages for freeway mainline segments and ramps are provided in the Traffic Volumes Report
(See Appendix A-3).

2.2.2 Future Years Freeway Traffic Volumes

SANBAG has developed the San Bernardino County Transportation Analysis Model (SBTAM) based on
the SCAG Regional Transportation Plan (RTP) model. SCAG has developed a subregional model
development tool (SMDT) that provides a baseline for the development of subregional models and
ensures consistency between the subregional model and the regional SCAG travel demand model.
SBTAM, consistent with the SCAG RTP model, has been validated to Base Year 2008 conditions and has a
horizon year of 2035. SBTAM, which utilizes the TransCAD platform, includes additional detail within
San Bernardino County, maintains SCAG model zones within a five to ten mile buffer of San Bernardino
County and aggregates zones external to the buffer area. An interim year 2025 model was also
developed to evaluate opening year traffic conditions.

To facilitate the development of regional growth forecasts and the development of subregional models,
SCAG developed a 3-tiered traffic analysis zone system with tier 1 zones representing larger geographic
areas such as Regional Statistical Areas, tier 2 zones representing the historic SCAG model traffic analysis
zones, and tier 3 representing a breakdown of the tier 2 zones into finer levels of detail. The SCAG
regional model employs the tier 2 zones throughout the region including 402 tier 2 zones in San
Bernardino County, while SBTAM employs the tier 3 zonal structure in San Bernardino County which
includes 2,521 tier 3 zones, tier 2 zones within a five to ten mile buffer of San Bernardino County and
tier 1 aggregated zones external to the buffer. The three tiers of SCAG zones aggregate into each
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subsequent level. The finer level of detail for San Bernardino County zones ultimately results in a more
accurate assessment of local trips, including non-motorized and transit trips.

As SBTAM was developed with additional detail throughout San Bernardino County with the most
current information from the SCAG RTP model, it is the most appropriate tool to apply for development
of future forecast volumes for the I-10 Corridor Study PA/ED. Prior to application of SBTAM, a detailed
review and refined validation of the I-10 corridor was performed with respect to the traffic analysis
zones, zonal connectors and network assumptions incorporated into SBTAM. Existing forecast traffic
volumes at I-10 interchanges throughout San Bernardino County were evaluated to ensure that the
model was effective at forecasting local distribution of traffic onto the I-10 corridor. Due to the manner
in which SBTAM was developed through application of the SCAG SMDT, the level of detail in San
Bernardino County is much greater than the level of detail within the SCAG RTP model. Due to the level
of detail within SBTAM, only minor refinements were made to zonal connectors to more accurately
connect traffic analysis zones to the local transportation system and reflect actual traffic distribution
patterns that may impact the I-10 corridor. As truck activity is prevalent throughout the I-10 corridor,
SBTAM incorporates the SCAG model Heavy Duty Truck component to ensure appropriate truck
representation through the I-10 corridor. The truck model generates, distributes, and assigns trucks
consistent with the treatment of trucks in the SCAG RTP model.

Since SBTAM is developed from the SCAG regional model, the SBTAM validation process included a
comparison to observed data as well as forecasts from the SCAG model to ensure SBTAM was consistent
with the SCAG model from a regional perspective. Trip generation, trip distribution, average trip lengths
by purpose, and mode choice activity were all found to be consistent with the SCAG regional model
following the development of the refined SBTAM model that disaggregates traffic analysis zones from
the SCAG model within San Bernardino County and aggregates zones external to San Bernardino County.

Demographic Data

SBTAM incorporates the baseline demographic dataset developed by SANBAG for San Bernardino
County. The demographic dataset includes over 50 variables consistent with the SCAG RTP 2012 model
and includes population, housing, employment, income levels, household size, school and university
enrollment among other variables required by the SCAG model to generate trip making activity
estimates. The SANBAG demographic dataset was the basis for the RTP 2012 base year and future year
demographic data for San Bernardino County. However, since the development of the base year 2008
demographic dataset, census results required revisions to the base year data throughout the SCAG
region. SBTAM was refined to incorporate the most current adjusted base year 2008 dataset applied for
the 2012 RTP. The refined validation of the 1-10 corridor as noted above incorporates the refined base
year 2012 SCAG region year 2008 demographic dataset. External to San Bernardino County, the refined
RTP 2012 year 2008 demographic dataset was applied for consistency purposes.

The SBTAM horizon year 2035 conditions apply the recently adopted SCAG RTP 2012 “Plan”
demographic dataset. However, the RTP Plan socioeconomic dataset varies from the local input data
provided by the cities/Councils of Governments and orients more growth around transit. SANBAG has
coordinated with SCAG to modify the draft RTP 2012 Plan dataset to be more consistent with the growth
distribution expected by the cities and this modified dataset has been incorporated into SBTAM to
generate future forecasts throughout San Bernardino County. It is possible that the demographic
dataset recommended for SBTAM and the 1-10 corridor study varies from the final SCAG RTP Plan
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demographic data at the TAZ level; however the dataset maintains consistency with the RTP at the city
and county level with San Bernardino County control totals maintained.

The key distinction between the SCAG model demographic dataset for San Bernardino County and the
SBTAM dataset within San Bernardino is how the demographic data are allocated to the refined tier 3
San Bernardino County SBTAM zones. The SCAG model employs a generic allocation process when
converting the regional model tier 2 zonal data to the refined tier 3 zones. The generic allocation
process from tier 2 to tier 3 within the SMDT is based on geographic area. However, that results in local
demographic allocation inconsistent with current land use patterns and future land use plans. As a
result, the SMDT was developed to allow for refined local distribution of demographic data. SANBAG’s
local growth forecast model, which has a geographic basis at a finer level of detail than the tier 3 zone
structure, was applied to generate the allocation of tier 2 data to the tier 3 zone structure. Application
of the SANBAG growth model results in a more accurate local distribution of existing and future
demographic activity, thereby producing more accurate local traffic forecast volumes.

In order to estimate traffic demand for opening year conditions, a 2025 interim year model was
developed through direct cell by cell straight-line interpolation of origin-destination (OD) matrices.
Annual growth for each cell was computed and 10 years of growth was subtracted from the 2035 trips
to obtain 2025 traffic activity. This procedure was done for each of the four period (a.m., p.m., mid-day,
night) OD matrices and traffic assighments were performed consistent with the existing and year 2035
models.

Transportation Network Assumptions

The RTP assumptions typically serve as the baseline assumptions for environmental documentation. A
typical concern with corridor study assumptions is that RTP assumptions may change during the project
life cycle for a project of this magnitude and duration. The RTP 2012 Project List served as the basis of
the baseline assumptions for development of traffic forecasts for the I-10 HOV/Express Lane PA/ED
study. Initially the draft RTP 2012 Project List was used as a basis for development of network
assumptions; however, the 2012 RTP was adopted in April 2012 and the Final 2012 RTP Project List
forms the basis for the network assumptions incorporated into the model. To develop intermediate year
forecasts, demographic datasets were prepared along with corresponding transportation networks. The
basis for future network assumptions is the Regional Transportation Plan (RTP) 2012 Project List
provided by SCAG.

Future Forecast Volume Post Processing

SBTAM generates future forecast volumes by vehicle type for a variety of facilities. SBTAM assigns traffic
for 6 vehicle types; drive alone, HOV 2, HOV 3+, light truck, medium-duty truck and heavy-duty truck.
SBTAM considers passenger car equivalents (PCE) for the three truck classes when performing the
highway assignment. Toll facility activity was forecast assuming tolling of single occupant passenger
vehicles only. The forecast volumes were then post-processed to reflect a smooth and logical balance
between the mainline freeway and express lanes. SBTAM, consistent with traditional travel demand
models, often produces forecasts for facilities that exceed available capacity. However, the toll policy for
the Express Lane scenario will ensure an efficient level of service and minimum travel speed. While the
specific toll policy has yet to be defined, other managed lane facilities have identified practical capacities
between 1,600 vphpl and 1,800 vphpl consistent with Section 8.2.2 of Freeway Management and
Operations Handbook (FHWA 2003). It is anticipated that the maximum capacity of the 1-10 Express
Lanes to maintain a minimum speed of 60 miles per hour would be approximately 1,700 vphpl. As a

PARSONS San Bernardino Associated Governments



1-10 Corridor PA&ED Traffic Study Freeway Component
August 2014 Freeway Traffic Volumes

result, the Express Lanes capacity has been capped at 1,700 vphpl with vehicles forecast in excess of this
capacity shifted into the GP lanes for analysis purposes.

Interim and future year forecast volumes, both daily and peak hour, were post-processed consistent
with standard methodology that has been applied for forecast volumes obtained from various travel
demand models throughout District 8. In addition, the traffic flow throughout the entire corridor was
conserved. The flow was conserved for all the future post-processed volumes. Originally, the traffic
modeling methodology memorandum, included in the Traffic Volumes Report, stated that it was not
feasible to conserve the follow throughout the entire corridor. However, in order to facilitate the
operational analysis, the flow was conserved for all future post-processed volumes. SBTAM generates
peak period forecasts and the peak period forecasts were factored to peak hour forecasts based on
morning and evening peak period to peak hour conversion factors determined through existing traffic
counts along SCAG screenlines. The post-processing methodology compares the existing model and
future model forecast volumes and applies the ratio or incremental difference between the forecasts to
the model base year count volume. This methodology is consistent with methodologies applied by SCAG
and other applications of the SCAG regional model.

SBTAM has a horizon year of 2035 but forecasts beyond 2035 are required for the I-10 PA/ED study. A
post-2035 scenario was not developed for SBTAM; rather, 2035 forecast volumes were post-processed
as necessary to 2045 conditions. The methodology for post-processing 1-10 corridor forecast volumes
was to evaluate annual growth on the corridor between 2010 and 2035 and apply the forecast annual
growth rate in daily forecast volumes to 2035 forecast volumes to generate 2045 forecasts. The annual
growth factor for the 1-10 corridor used to develop the 2045 forecast was calculated to be 0.95% or 9.7%
for ten years. This growth factor is the weighted average growth throughout the corridor for both
eastbound and westbound directions and was calculated by comparing the existing and 2035 model
volumes on the I-10 corridor.

Future forecast traffic volumes for the study intersections were developed using the output volumes
from the SBTAM. The AM and PM peak period forecast traffic volumes were converted to peak hour
volumes by applying peak hour conversion factors (0.372 for three hours in the AM and 0.272 for four
hours in the PM peak periods). After the peak hour traffic volumes were calculated, intersection turning
movements were developed using the “iterative” methodology as described in the “National
Cooperative Highway Research Program Report (NCHRP) 255: Highway Traffic Data for Urbanized Area
Project Planning and Design,” Chapter 8. The method uses the base year turning volume percentages
(from the traffic counts) and the projected growth (difference) in the intersection’s approach/departure
volumes between the existing and future models, then proceeds through an iterative computational
technique to produce a balanced, final set of adjusted future year turning volumes.

Truck percentages for the future alternatives for the freeway and ramps are calculated using the model.
These percentages are summarized in the Traffic Volumes Report (See Appendix A-3).
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2.3  Existing (Year 2012) Conditions Analysis

This section of the report provides an analysis of the mainline freeway, for both the GP and HOV lanes as
well as the freeway ramp junction locations for existing (year 2012) conditions during the morning and
evening peak hours. The HCS freeway LOS analysis worksheets for existing (2012) conditions are
provided in Appendix B-1.

Currently 1-10 generally has four GP lanes in each direction within the project area limits and one HOV
lane in each direction west of Haven Avenue. Existing lane configurations and morning and evening
peak hour traffic volumes for the I-10 mainline and all interchange ramps within the project limits are
illustrated on Figure 2.3.1. A detailed discussion of the methodology to develop existing (2012)
conditions freeway traffic volumes is presented in Section 2.2.1 of this report.

Existing condition average daily traffic (ADT) volume ranges from 230,000 in the western portion of the
corridor to 151,000 in the eastern portion of the corridor. Weekday daily vehicle miles of travel (VMT)
on I-10 within the study area is 7.1 million vehicle miles. ADT and VMT data for the existing condition are
presented in Table 2.3.1.

Table 2.3.1
Existing (Year 2012) Condition I-10 Freeway Mainline
Average Daily Traffic (ADT) and Vehicle Miles Travelled (VMT)
Segment ADT Daily vMT
LA County Line to I-15 230,000 | 2,258,000
I-15 to 1-215 168,000 | 2,773,000
I-215 to SR-210 181,000 | 1,102,000
SR-210 to Ford Street 151,000 988,000
Total - | 7,121,000

Source: SBTAM raw and post-processed data
2.3.1. Freeway Mainline Segment Analysis and Levels of Service

HCM 2000 basic freeway segment analysis was conducted for all I-10 study segments except that, based
on the segment and ramp lane configuration under existing (2012) conditions, the HCM 2000 weaving
analysis method was applied to the following segments and is presented in Table 2.3.2:

I-10 Eastbound (EB) Segments
e Between Orange Grove Avenue On-Ramp and Towne Avenue Off-Ramp
e Between Monte Vista Avenue On-Ramp and Central Avenue Off-Ramp
e Between Vineyard Avenue On-Ramp and Archibald Avenue Off-Ramp
e Between Milliken Avenue Loop On-Ramp and NB I-15 Off-Ramp
Between NB/SB I-15 On-Ramp and Etiwanda Avenue Off-Ramp
Between 9" Street On-Ramp and Mt. Vernon Avenue Off-Ramp
Between Mt. Vernon Avenue On-Ramp and NB/SB |-215 Off-Ramp
Between SB I-215 On-Ramp and Redlands Boulevard Off-Ramp
e Between Waterman Avenue On-Ramp and Tippecanoe Avenue Off-Ramp
e Between Tippecanoe Avenue On-Ramp and Mountain View Avenue Off-Ramp
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Between Mountain View Avenue On-Ramp and California Street Off-Ramp
Between SB SR-210 On-Ramp and Eureka Street Off-Ramp

I-10 Westbound (WB) Segments

Between Orange Avenue Direct/Loop On-Ramp and NB SR-210 Off-Ramp
Between SB SR-210/Alabama Street On-Ramp and California Street Off-Ramp
Between California Street On-Ramp and Mountain View Off-Ramp

Between Mountain View Avenue On-Ramp and Tippecanoe Avenue Off-Ramp
Between Tippecanoe Avenue On-Ramp and Carnegie Drive/Waterman Avenue Off-Ramp
Between Carnegie Drive/Waterman Avenue On-Ramp and NB/SB I-215 Off-Ramp
Between SB I-215 On-Ramp and Sperry Drive Off-Ramp

Between Mt. Vernon Avenue On-Ramp and 9" Street Off-Ramp

Between Etiwanda Avenue Direct/Loop On-Ramp and NB/SB I-15 Off-Ramp
Between NB I-15 On-Ramp and Milliken Avenue Off-Ramp

Between Archibald Avenue On-Ramp and Vineyard Avenue Off-Ramp

Between Central Avenue On-Ramp and Monte Vista Avenue Off-Ramp

Between Towne Avenue On-Ramp and Orange Grove Avenue Off-Ramp

As discussed in Section 2.1.2 and noted in Table 2.3.2, some weaving segments are categorized as a
complex weaving segment. The analysis conducted for the complex weaving segments consists of two
weaving analyses.

Table 2.3.2 presents the LOS of each freeway segment. Under existing (2012) conditions most of the GP
lane segments operate at LOS E or better during the morning and evening peak hours in both directions.
During the morning peak hour most of the failing segments occur in the eastbound direction and during
the evening peak hour most occur in the westbound direction. The following eastbound and westbound
segments operate at LOS F in the GP lanes during the morning or evening peak hours:

I-10 EB GP Lane Segments

Between White Avenue Off-Ramp and Garey Avenue Off-Ramp

Between Garey Avenue Off-Ramp and Orange Grove Avenue On-Ramp
Between Orange Grove Avenue On-Ramp and Towne Avenue Off-Ramp
Between Mountain Avenue Off-Ramp and Mountain Avenue On-Ramp
Between Holt Boulevard On-Ramp and Archibald Avenue On-Ramp
Between Archibald Avenue On-Ramp and Haven Avenue Off-Ramp
Between NB/SB I-15 On-Ramp and Etiwanda Avenue Off-Ramp

Between SB I-215 On-Ramp and Redlands Boulevard Off-Ramp

Between Redlands Boulevard Off-Ramp and Waterman Avenue Off-Ramp
Between Waterman Avenue On-Ramp and Tippecanoe Avenue Off-Ramp
Between Tippecanoe Avenue On-Ramp and Mountain View Avenue Off-Ramp
Between Mountain View Avenue On-Ramp and California Street Off-Ramp
Between 6th Street On-Ramp and University Street Off-Ramp

I-10 WB GP Lane Segments

Between University Street On-Ramp and 6th Street Off-Ramp
Between Orange Avenue Direct/Loop On-Ramp and NB SR-210 Off-Ramp
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e Between California Street On-Ramp and Mountain View Avenue Off-Ramp

e Between Tippecanoe Avenue On-Ramp and Carnegie Drive/Waterman Avenue Off-Ramp
e Between Carnegie Drive/Waterman Avenue On-Ramp and NB/SB I-215 Off-Ramp
e Between NB I-15 On-Ramp and Milliken Avenue Off-Ramp

e Between Euclid Avenue Direct On-Ramp and Mountain Avenue Off-Ramp

e Between Mountain Avenue On-Ramp and Central Avenue Off-Ramp

e Between Central Avenue On-Ramp and Monte Vista Avenue Off-Ramp

e Between Monte Vista Avenue On-Ramp and Indian Hill Boulevard Off-Ramp

e Between Indian Hill Boulevard On-Ramp and Towne Avenue Off-Ramp

e Between Towne Avenue On-Ramp and Orange Grove Avenue Off-Ramp

e Between Garey Avenue On-Ramp and White Avenue On-Ramp

e Between White Avenue On-Ramp and Dudley Street Off-Ramp

The freeway mainline segments listed above operate at LOS F in the GP lanes based on either existing
low speed found in PeMS data or v/c ratios that are greater than 1.00. As shown in Table 2.3.2, under
existing (2012) conditions HOV lane segments along I-10 within the project study area operate at LOS D
or better during the morning and evening peak hours in both directions, except for the following I-10
eastbound segments during the evening peak hour:

e Between White Avenue Off-Ramp and Garey Avenue Off-Ramp

e Between Garey Avenue Off-Ramp and Orange Grove Avenue On-Ramp
e Between Orange Grove Avenue On-Ramp and Towne Avenue Off-Ramp
e Between Holt Boulevard On-Ramp and Archibald Avenue On-Ramp

e Between Archibald Avenue On-Ramp and Haven Avenue Off-Ramp

2.3.2. Ramps and Ramp-Freeway Junction Analysis and Levels of Service

The density and LOS for each of the ramps along I-10 within the study area is based on existing traffic
volumes. Table 2.3.3 provides a summary of the findings from the analyses. The v/c ratio for each of the
freeway ramps is also presented. It should be noted that when the GP lane segment is LOS F, the ramp
junction also operates at LOS F, regardless of the flow rate entering the ramp influence area.

As discussed in Section 2.1.3, on- or off-ramps associated with lane addition and/or lane drops are not
analyzed as a typical ramp junction (using the merge and diverge method). The operations of these
special ramp conditions are based on the operation of the segment upstream and/or downstream of the
ramp. Depending on the lane configuration, the basic freeway segment or the weave methods are used
to determine the operation of the segment. The special ramp conditions are indicated with “Lane Add”,
“Lane Drop” or “Weaving Segment” in Table 2.3.3. The operations of the segments are summarized in
Table 2.3.2. For major diverge locations, when a two-lane off-ramp results in a lane drop, the density
and LOS are determined based on the HCM major diverge method described in Section 2.1.3.

Under existing (2012) conditions, the ramp junction peak hour LOS varies from A to E, except that the
following ramp junction locations operate at LOS F:

e  White Avenue WB Direct On-Ramp

e Garey Avenue EB Direct Off-Ramp
e Garey Avenue WB Direct On-Ramp
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e Towne Avenue EB Direct On-Ramp

e Towne Avenue WB Direct Off-Ramp

Indian Hill Boulevard WB Direct Off-Ramp

Indian Hill Boulevard WB Direct On-Ramp

Monte Vista Avenue WB Direct On-Ramp

Central Avenue WB Direct Off-Ramp

e Mountain Avenue EB Direct On-Ramp

e Mountain Avenue WB Direct Off-Ramp

e Mountain Avenue WB Direct On-Ramp

e Euclid Avenue WB Direct On-Ramp

e Archibald Avenue EB Direct On-Ramp

e Eureka Street/Orange Street/6" Street EB Direct On-Ramp
e Eureka Street/Orange Street/6" Street WB Direct Off-Ramp
e University Street/Cypress Avenue EB Direct Off-Ramp

e University Street/Cypress Avenue WB Direct On-Ramp

The ramp junction locations listed above operate at LOS F due to the LOS F condition for the GP lane
segments upstream or downstream of the ramp. As shown in Table 2.3.2, the GP lane segments are
currently operating at LOS F due to existing low speeds found in PeMS or existing volumes exceeding the
capacity of the segment.

2.3.3. Average Peak Hour Speed, Vehicle Hours of Delay and Cost of Delay

Based on data available from the Caltrans Freeway Performance Management System (PeMS) and
depending upon time of day and direction of travel, average speeds on I-10 during peak hours for a trip
between the LA County line and the Ford Street interchange (a distance of approximately 33 miles)
range from 48 to 60 miles-per-hour (mph) in the GP lanes. Average travel speeds in the HOV lanes west
of Haven Avenue during peak hours are in excess of 60 mph. Table 2.3.4 provides a summary of existing
average travel speeds along the I-10 corridor.

Vehicle hours of delay on weekdays were calculated by comparing daily vehicle hours of travel (VHT) on
I-10 forecast by the SBTAM under capacity constrained conditions that include congestion with VHT of
the same traffic volumes assuming no congestion. The difference in VHT was considered delay. Daily
delay was multiplied by 250 (weekdays per year less 10 holidays) to determine annual vehicle hours of
delay. Table 2.3.5 shows that there are approximately 19,000 vehicle hours of delay on I-10 within the
study area on a typical weekday. On an annual basis there are approximately 4.8 million vehicle hours of
delay on the freeway, which represents an annual cost of delay of approximately $76 million.

Table 2.3.4
Existing (Year 2012) Condition I-10 Freeway Mainline
Average Peak Hour Speeds between the LA/SB County Line and Ford Street

Direction and Lane Type AM Peak Hour | PM Peak Hour
Eastbound GP Lanes 60 53
Westbound GP Lanes 48 57
Eastbound HOV Lane* 65 63
Westbound HOV Lane* 62 65

Source: SBTAM post-processed data
*HOV lanes exist only west of Haven Avenue
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Table 2.3.5
Existing (Year 2012) Condition I-10 Freeway Mainline
Vehicle Hours of Delay and Cost of Delay

Daily Vehicle Hours of Delay on Weekdays1 19,295
Annual Vehicle Hours of Delay on Weekdays2 4,823,646
Annual Costs of Delay3 $76,000,000

1. Source: SBTAM.

2. Based on 250 weekdays per year.

3. Cost based on weekday hours of delay times cost of hourly delay from Caltrans “Life-Cycle Benefit-Cost Analysis
Economic Parameters 2012”, assuming 9% trucks (which is the corridor average) (available at
http://www.dot.ca.gov/hq/tpp/offices/eab/benefit cost/LCBCAeconomic_parameters.html)
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1-10 Corridor PA&ED Traffic Study Freeway Component
August 2014 Alternative 1 — No Build Conditions Analysis

2.4  Alternative 1: No Build Conditions Analysis

This section of the report provides an analysis of the mainline freeway, for the GP and HOV lanes as well
as the freeway ramp junction locations for Alternative 1 (No Build) conditions using projected Opening
Year (2025) and Design Year (2045) traffic volumes. The HCS freeway LOS analysis worksheets for
Alternative 1 (No Build) conditions for Opening Year (2025) and Design Year (2045) are provided in
Appendix C-1 and Appendix C-2, respectively.

Alternative 1, the No Build Alternative assumes that the 1-10 corridor will not be widened from the
LA/SB County line to Ford Street. However, ramp junction and auxiliary lane improvements associated
with other improvement projects planned by SANBAG, Caltrans and local agencies are assumed to be
completed as discussed in Section 1.4.1. The following are the ramp junction and auxiliary lane
improvements associated with other planned improvement projects that are assumed to be completed
by year 2025 included in Alternative 1:

I-10/Grove Avenue Interchange Project
e Removal of 4" Street interchange
e Construction of Grove Avenue interchange (diamond interchange assumed)
I-10/Cherry Avenue Interchange Project
e Construction of westbound loop on-ramp from Cherry Avenue
e Construction of a 3,300 feet westbound auxiliary lane from the Cherry Avenue loop on-
ramp
e Modification of eastbound off-ramp to 2-lanes
e Modification of westbound off-ramp to 2-lanes
I-10/Beech Avenue Interchange Project
e Construction of Beech Avenue interchange (diamond interchange assumed)
I-10/Citrus Avenue Interchange Project
e Construction of westbound loop on-ramp from Citrus Avenue
I-10/Cedar Avenue Interchange Project
e Modification of eastbound off-ramp to 2-lanes
I-10/Tippecanoe Avenue Interchange Project
e Construction of westbound loop on-ramp from Tippecanoe Avenue
e Modification of eastbound off-ramp to 2-lanes
I-10 Eastbound Lane Shift from California Street to SR-210
e Shifting of eastbound median lane add to a right-side auxiliary lane add within the body of
the California Street interchange
[-10 Auxiliary Lane Project from Etiwanda Avenue to Riverside Avenue
e Construction of a eastbound auxiliary lane from Etiwanda Avenue to Cherry Avenue
e Construction of westbound auxiliary lane from Beech Avenue to Cherry Avenue
e Construction of eastbound auxiliary lane from Beech Avenue to Citrus Avenue
e Construction of a 450 feet eastbound auxiliary lane to the Cedar Avenue off-ramp
e Construction of westbound auxiliary lane from Riverside Avenue to Cedar Avenue

In addition, by year 2045 a new interchange at Alder Avenue and an HOV lane in each direction with
continuous access from Ford Street to the San Bernardino/Riverside County line are assumed to be
constructed.
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Year 2025 and 2045 Alternative 1 (No Build) lane configurations and morning and evening peak hour
traffic volumes for the 1-10 mainline and all interchange ramps within the project limits are illustrated on
Figure 2.4.1 and Figure 2.4.2. A detailed discussion of the methodology to develop future conditions
freeway traffic volumes is presented in Section 2.2.2 of this report.

Alternative 1 ADT in 2025 is forecast to range from 288,000 in the western portion of the corridor to
191,000 in the eastern portion of the corridor and from 313,000 to 241,000 in 2045. Weekday daily VMT
on |-10 within the study area is forecast to be 8.2 million vehicle miles in 2025 and 9.7 million vehicle
miles in 2045 under Alternative 1. ADT and VMT data for Alternative 1 in 2025 and 2045 are presented
in Table 2.4.1.

Table 2.4.1
Alternative 1 Condition I-10 Freeway Mainline
Average Daily Traffic (ADT) and Vehicle Miles Travelled (VMT)
2025 2045
Segment

ADT Daily VMT ADT Daily VMT
LA County Line to I-15 288,000 | 2,736,000 | 313,000 | 3,067,000
I-15 to I1-215 219,000 | 3,067,000 | 254,000 | 3,779,000
1-215 to SR-210 221,000 | 1,246,000 | 257,000 | 1,524,000
SR-210 to Ford Street 191,000 | 1,146,000 | 241,000 | 1,376,000
Total - 8,196,000 - 9,746,000

Source: SBTAM raw and post-processed data
2.4.1 Year 2025 Freeway Mainline Segment Analysis and Levels of Service

HCM 2000 basic freeway segment analysis was conducted for all I-10 segments except that, based on
the segment and ramp lane configuration under year 2025 Alternative 1 (No Build) conditions, the HCM
2000 weaving analysis method is applied to two additional segments compared to existing (2012)
conditions:

e |-10 eastbound segment between Beech Avenue On-Ramp and Citrus Avenue Off-Ramp
e |-10 westbound segment between Beech Avenue On-Ramp and Cherry Off-Ramp

As discussed in Section 2.1.2 and noted in Table 2.4.2, some weaving segments are categorized as a
complex weaving segment. The analysis conducted for the complex weaving segments consists of two
weaving analyses.

Table 2.4.2 presents the LOS of each freeway segment. Under year 2025 Alternative 1 (No Build)
conditions the majority of the GP lane segments are expected to operate at LOS F during the morning or
the evening peak hours in both directions. In the eastbound direction, the majority of the LOS F
condition segments are located between the I-15 and SR-210 interchanges. In the westbound direction,
LOS F conditions are expected throughout the I-10 corridor within the project study limits during either
the morning or evening peak hour except for the segment within the Cedar Avenue interchange. As
shown in the table, the GP lane segments are operating at LOS F due to the traffic demand volume
exceeding capacity.
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In the eastbound direction, the following GP lane segments are expected to operate at LOS F during the
morning and/or evening peak hours in 2025:

e Between Mountain Avenue On-Ramp and Euclid Avenue Off-Ramp

e Between Haven Avenue Direct On-Ramp and Milliken Avenue Off-Ramp

e Between Milliken Avenue Loop On-Ramp and NB I-5 Off-Ramp

e Between NB/SB I-15 On-Ramp and Etiwanda Avenue Off-Ramp

e Between Cherry Avenue Off-Ramp and Cherry Avenue On-Ramp

e Between Cherry Avenue On-Ramp and Beech Avenue Off-Ramp

e Between Beech Avenue On-Ramp and Citrus Avenue Off-Ramp

e Between Citrus Avenue On-Ramp and Sierra Avenue Off-Ramp

e Between Sierra Avenue On-Ramp and Cedar Avenue Off-Ramp

e Between Cedar Avenue On-ramp and Riverside Avenue Off-Ramp

e Between Riverside Avenue On-Ramp and Pepper Avenue Off-Ramp

e Between Pepper Avenue On-Ramp and Rancho Avenue Off-Ramp

e Between Rancho Avenue On-Ramp and 9" Street Off-Ramp

e Between 9" Street On-Ramp and Mt Vernon Avenue Off-Ramp

e Between Mt Vernon Avenue On-Ramp and NB/SB |-215 Off-Ramp

e Between NB [-215 On-Ramp and SB I-215 On-Ramp

e Between SB |-215 On-Ramp and Redlands Boulevard Off-Ramp

e Between Redlands Boulevard Off-Ramp and Waterman Avenue Off-Ramp
e Between Waterman Avenue Off-Ramp and Waterman Avenue On-Ramp
e Between Waterman Avenue On-Ramp and Tippecanoe Avenue Off-Ramp
e Between Tippecanoe Avenue On-Ramp and Mountain View Avenue Off-Ramp
e Between Mountain View Avenue On-Ramp and California Street Off-Ramp
e Between California Street On-Ramp and Alabama Street Off-Ramp

e Between SB SR-210 On-Ramp and Eureka Street Off-Ramp

e Between 6" Street On-Ramp and University Street Off-Ramp

e Between Cypress Avenue On-Ramp and Ford Street Off-Ramp

Similarly, LOS F conditions are expected on the following westbound GP lane segments:

e Between Yucaipa Blvd On-Ramp and Wabash Avenue Off-Ramp

e Between Wabash Avenue Off-Ramp and Ford Street Off-Ramp

e Between Ford Street On-Ramp and Cypress Avenue Off-Ramp

e Between University Street On-Ramp and 6" Street Off-Ramp

e Between Orange Avenue Direct/Loop On-Ramp and NB SR-210 Off-Ramp

e Between SB SR-210/Alabama Street On-Ramp and California Street Off-Ramp

e Between California Street On-Ramp and Mountain View Avenue Off-Ramp

e Between Mountain View Avenue On-Ramp and Tippecanoe Avenue Off-Ramp

e Between Tippecanoe Avenue On-Ramp and Carnegie Drive/Waterman Avenue Off-Ramp
e Between Carnegie Drive/Waterman Avenue On-Ramp and NB/SB I-215 Off-Ramp
e Between SB 1-215 On-Ramp and Sperry Drive Off-Ramp

e Between Mt Vernon Avenue On-Ramp and 9™ Street Off-Ramp

e Between La Cadena Drive On-Ramp and Rancho Avenue Off-Ramp

e Between Rancho Avenue On-Ramp and Pepper Avenue Off-Ramp
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Between Pepper Avenue On-Ramp and Riverside Avenue Off-Ramp
Between Cedar Avenue On-Ramp and Sierra Avenue Off-Ramp

Between Sierra Avenue On-Ramp and Citrus Avenue Off-Ramp

Between Citrus Avenue On-Ramp and Beech Avenue Off-Ramp

Between Beech Avenue On-Ramp and Cherry Avenue Off-Ramp

Between Cherry Avenue On-Ramp and Etiwanda Avenue Off-Ramp
Between Etiwanda Avenue Direct/Loop On-Ramp and NB/SB I-15 Off-Ramp
Between SB I-15 On-Ramp and NB I-15 On-Ramp

Between NB I-15 On-Ramp and Milliken Avenue Off-Ramp

Between Milliken Avenue On-Ramp and Haven Avenue Off-Ramp
Between Haven Avenue Direct On-Ramp and Archibald Avenue Off-Ramp
Between Archibald Avenue Off-Ramp and Holt Boulevard Off-Ramp
Between Holt Boulevard Off-Ramp and Archibald Avenue On-Ramp
Between Archibald Avenue On-Ramp and Vineyard Avenue Off-Ramp
Between Vineyard Avenue Direct On-Ramp and Grove Avenue Off-Ramp
Between Grove Avenue On-Ramp and 7" Street Off-Ramp

Between Euclid Avenue Direct On-Ramp and Mountain Avenue Off-Ramp
Between Mountain Avenue On-Ramp and Central Avenue Off-Ramp
Between Central Avenue On-Ramp and Monte Vista Avenue Off-Ramp
Between Monte Vista Avenue On-Ramp and Indian Hill Boulevard Off-Ramp
Between Indian Hill Boulevard On-Ramp and Towne Avenue Off-Ramp
Between Towne Avenue On-Ramp and Orange Grove Avenue Off-Ramp
Between Orange Grove Avenue Off-Ramp and Garey Avenue On-Ramp
Between Garey Avenue On-Ramp and White Avenue On-Ramp

Between White Avenue On-Ramp and Dudley Street Off-Ramp

As shown in Table 2.4.2, under year 2025 Alternative 1 (No Build) conditions all HOV lane segments
along I-10 within the project study area are expected to operate at LOS E or better during the morning
peak hour in both directions. During the evening peak hour, the eastbound HOV lane segments are
expected to operated at LOS E or better, except for the segment between the Archibald Avenue on-
ramp and the Haven Avenue off-ramp. In the westbound direction during the evening peak hour, the
HOV lane segments are expected to operate at LOS E or better during the evening peak hour except for
the following segments:

Between Haven Avenue Direct On-Ramp and Archibald Avenue Off-Ramp
Between Archibald Avenue Off-Ramp and Holt Boulevard Off-Ramp
Between Holt Boulevard Off-Ramp and Archibald Avenue On-Ramp
Between Archibald Avenue On-Ramp and Vineyard Avenue Off-Ramp
Between Vineyard Avenue Direct On-Ramp and Grove Avenue Off-Ramp
Between Grove Avenue On-Ramp and 7" Street Off-Ramp

Between Euclid Avenue Direct On-Ramp and Mountain Avenue Off-Ramp
Between Mountain Avenue On-Ramp and Central Avenue Off-Ramp
Between Central Avenue On-Ramp and Monte Vista Avenue Off-Ramp
Between Monte Vista Avenue On-Ramp and Indian Hill Boulevard Off-Ramp
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2.4.2 Year 2025 Ramps and Ramp-Freeway Junction Analysis and Levels of Service

The density and LOS for each of the ramps along I-10 within the study area is based on the forecasted
year 2025 Alternative 1 (No Build) traffic volumes. Table 2.4.3 provides a summary of the findings from
the analyses. The v/c ratio for each of the freeway ramps is also presented. It should be noted that
when the GP lane segment is LOS F, the ramp junction also operates at LOS F, regardless of the flow rate
entering the ramp influence area.

As discussed in Section 2.1.3, on- or off-ramps associated with lane addition and/or lane drops are not
analyzed as a typical ramp junction (using the merge and diverge method). The operations of these
special ramp conditions are based on the operation of the segment upstream and/or downstream of the
ramp. Depending on the lane configuration, the basic freeway segment or the weave method is used to
determine the operation of the segment. The special ramp conditions are indicated with “Lane Add”,
“Lane Drop” or “Weaving Segment” in Table 2.4.3. The operations of the segments are summarized in
Table 2.4.2. For major diverge locations, when a two-lane off-ramp results in a lane drop, the density
and LOS are determined based on the HCM major diverge method described in Section 2.1.3.

Under year 2025 Alternative 1-No Build conditions, the ramp junction peak hour LOS varies from B to E,
except that the following ramp junction locations operate at LOS F during either the morning or evening
peak hour:

e  White Avenue WB Direct On-Ramp

e Garey Avenue WB Direct On-Ramp

e Towne Avenue WB Direct Off-Ramp

e Indian Hill Boulevard WB Direct Off-Ramp
e Indian Hill Boulevard WB Direct On-Ramp
e Monte Vista Avenue WB Direct On-Ramp
e Central Avenue WB Direct Off-Ramp

e Mountain Avenue EB Direct On-Ramp

e Mountain Avenue WB Direct Off-Ramp

e Mountain Avenue WB Direct On-Ramp
Euclid Avenue EB Direct Off-Ramp

Euclid Avenue WB Direct Off-Ramp to 7™ Street
Euclid Avenue WB Loop On-Ramp

Euclid Avenue WB Direct On-Ramp

Grove Avenue WB Direct Off-Ramp
Grove Avenue WB Direct On-Ramp
Vineyard Avenue WB Loop On-Ramp
Vineyard Avenue WB Direct On-Ramp
Archibald Avenue WB Direct Off-Ramp

e Haven Avenue EB Loop On-Ramp

e Haven Avenue WB Direct Off-Ramp

e Haven Avenue WB Loop On-Ramp

e Milliken Avenue EB Direct Off-Ramp

o Milliken Avenue WB Direct On-Ramp

e Etiwanda Avenue WB Direct Off-Ramp

e Cherry Avenue EB Direct On-Ramp
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e Cherry Avenue WB Direct On-Ramp

e Beech Avenue EB Direct Off-Ramp

Beech Avenue WB Direct Off-Ramp

Citrus Avenue WB Loop On-Ramp

Citrus Avenue WB Direct On-Ramp

Sierra Avenue EB Direct Off-Ramp

e Sierra Avenue EB Direct On-Ramp

e Sierra Avenue WB Direct Off-Ramp

e Cedar Avenue EB Direct Off-Ramp

e (Cedar Avenue EB Direct On-Ramp

e Cedar Avenue WB Direct On-Ramp

e Riverside Avenue EB Direct Off-Ramp

e Riverside Avenue EB Direct On-Ramp

e Riverside Avenue WB Direct Off-Ramp

e Pepper Avenue EB Direct Off-Ramp

Pepper Avenue EB Direct On-Ramp

Pepper Avenue WB Direct Off-Ramp

Pepper Avenue WB Direct On-Ramp

Rancho Avenue EB Direct Off-Ramp

Rancho Avenue EB Direct On-Ramp

Rancho Avenue WB Direct Off-Ramp

Rancho Avenue WB Direct On-Ramp

La Cadena Drive/9™ Street EB Direct Off-Ramp

La Cadena Drive/9th Street WB Direct On-Ramp

e Tippecanoe Avenue WB Loop On-Ramp

e Alabama Street WB Direct Off-Ramp

e SR-210 EB Direct Off-Ramp

e Tennessee Street EB Direct On-Ramp

e Tennessee Street WB Direct Off-Ramp

e Eureka Street/Orange Street/6" Street EB Direct On-Ramp
e Eureka Street/Orange Street/6"™ Street WB Direct Off-Ramp
e University Street/Cypress Avenue EB Direct Off-Ramp
e University Street/Cypress Avenue EB Direct On-Ramp
e University Street/Cypress Avenue WB Direct Off-Ramp
e University Street/Cypress Avenue WB Direct On-Ramp
e Ford Street EB Direct Off-Ramp

e Ford Street WB Direct Off-Ramp

e Ford Street WB Direct On-Ramp

e Wabash Avenue WB Off-Ramp

The majority of the ramp junction locations listed above are expected to operate at LOS F due to the LOS
F condition expected for the GP lane segments upstream of the ramp. As shown in Table 2.4.2, the
traffic demand volumes for the majority of the GP lane segments are expected to exceed the capacity of
the segment resulting in a LOS F condition.
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2.4.3 Year 2045 Freeway Mainline Segment Analysis and Levels of Service

HCM 2000 basic freeway segment analysis was conducted for all 1-10 segments except that, based on
the segment and ramp lane configuration under year 2045 Alternative 1 (No Build) conditions, the HCM
2000 weaving analysis method is applied to the same segments indicated in year 2025 Alternative 1 (No
Build) condition. As discussed in Section 2.1.2 and noted in Table 2.4.4, some weaving segments are
categorized as a complex weaving segment. The analysis conducted for the complex weaving segments
consists of two weaving analyses.

Table 2.4.4 presents the LOS of each freeway segment. Under year 2045 Alternative 1 (No Build)
conditions the majority of the GP lane segments are expected to operate at LOS F during the morning or
the evening peak hours in both directions. In the eastbound direction, the majority of the LOS F
condition segments are located east of the Indian Hill Boulevard interchange. In the westbound
direction, LOS F conditions are expected throughout the I-10 corridor within the project study limits. As
shown in the table, the GP lane segments are operating at LOS F due to the traffic demand volume
exceeding capacity.

In the eastbound direction, the following additional GP lane segments are expected to operate at LOS F
during the morning and/or evening peak hours in comparison to the year 2025 Alternative 1 (No Build)
condition:

e Between Dudley Street On-Ramp and White Avenue Off-Ramp

e Between Orange Grove Avenue On-Ramp and Towne Avenue Off-Ramp
e Between Towne Avenue On-Ramp and Indian Hill Boulevard Off-Ramp
e Between Indian Hill Boulevard On-Ramp and Monte Vista Avenue Off-Ramp
e Between Monte Vista Avenue On-Ramp and Central Avenue Off-Ramp
e Between Euclid Avenue On-Ramp and Grove Avenue Off-Ramp

e Between Grove Avenue On-Ramp and Vineyard Avenue Off-Ramp

e Between Vineyard Avenue On-Ramp and Archibald Avenue Off-Ramp

e Between Holt Boulevard On-Ramp and Archibald Avenue On-Ramp

e Between Archibald Avenue On-Ramp to Haven Avenue Off-Ramp

e Between Etiwanda Avenue On-Ramp and Cherry Avenue Off-Ramp

e Between Citrus Avenue On-Ramp and Sierra Avenue Off-Ramp

e Between Sierra Avenue On-Ramp and Alder Avenue Off-Ramp

e Between Alder Avenue On-Ramp and Cedar Avenue Off-Ramp

e Between Alabama Street Off-Ramp and NB SR-210 Off-Ramp

e Between NB SR-210 Off-Ramp and Tennessee Street Off-Ramp

In the westbound direction, the following additional GP lane segments are expected to operate at LOS F
during the morning and/or evening peak hours in comparison to the year 2025 Alternative 1 (No Build)
condition:

e Between Riverside Avenue On-Ramp and Cedar Avenue Off-Ramp

e Between Cedar Avenue Off-Ramp and Cedar Avenue On-Ramp

e Between Cedar Avenue On-Ramp and Alder Avenue Off-Ramp

e Between Alder Avenue On-Ramp and Sierra Avenue Off-Ramp

e Between Citrus Avenue Off-Ramp and Citrus Avenue Loop On-Ramp
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e Between Cherry Avenue Loop On-Ramp and Cherry Avenue On-Ramp

As shown in Table 2.4.4, under year 2045 Alternative 1 (No Build) conditions the eastbound HOV lane
segments along I-10 within the project study area are expected to operate at LOS E or better during the
morning and evening peak hour except for the segment between the Archibald Avenue on-ramp and the
Haven Avenue off-ramp. In the westbound direction, the majority of HOV lane segments are expected
to operate at LOS F during the morning and/or evening peak hour. The following are the additional
westbound HOV lane segments expected to operate at LOS F in comparison to the year 2025 Alternative
1 (No Build) condition:

e Between Indian Hill Boulevard On-Ramp and Towne Avenue Off-Ramp
e Between Garey Avenue On-Ramp and White Avenue On-Ramp
e Between White Avenue On-Ramp and Dudley Street Off-Ramp

2.4.4 Year 2045 Ramps and Ramp-Freeway Junction Analysis and Levels of Service

The density and LOS for each of the ramps along I-10 within the study area is based on the forecasted
year 2045 Alternative 1 (No Build) traffic volumes. Table 2.4.5 provides a summary of the findings from
the analyses. The v/c ratio for each of the freeway ramps is also presented. It should be noted that
when the GP lane segment is LOS F, the ramp junction also operates at LOS F, regardless of the flow rate
entering the ramp influence area.

As discussed in Section 2.1.3, on- or off-ramps associated with lane addition and/or lane drops are not
analyzed as a typical ramp junction (using the merge and diverge method). The operations of these
special ramp conditions are based on the operation of the segment upstream and/or downstream of the
ramp. Depending on the lane configuration, the basic freeway segment or the weave methods are used
to determine the operation of the segment. The special ramp conditions are indicated with “Lane Add”,
“Lane Drop” or “Weaving Segment” in Table 2.4.5. The operations of the segments are summarized in
Table 2.4.4. For major diverge locations, when a two-lane off-ramp results in a lane drop, the density
and LOS are determined based on the HCM major diverge method described in Section 2.1.3.

Under year 2045 Alternative 1-No Build conditions, the ramp junction peak hour LOS varies from B to E,
except that the following additional ramp junction locations operate at LOS F in comparison to the year
2025 Alternative 1 (No Build) condition:

e  White Avenue EB Direct Off-Ramp

e Towne Avenue EB Direct On-Ramp
Indian Hill Boulevard EB Direct Off-Ramp
Indian Hill Boulevard EB Direct On-Ramp
Monte Vista Avenue EB Direct Off-Ramp
Euclid Avenue EB Direct On-Ramp

e Grove Avenue EB Direct Off-Ramp

e Grove Avenue EB Direct On-Ramp

e Vineyard Avenue EB Direct Off-Ramp

e Archibald Avenue EB Direct On-Ramp

e Haven Avenue EB Direct Off-Ramp

e Cherry Avenue EB Direct Off-Ramp
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e Sierra Avenue EB Direct Off-Ramp

e Alder Avenue EB Direct Off-Ramp
Alder Avenue EB Direct On-Ramp
Alder Avenue WB Direct Off-Ramp
Alder Avenue WB Direct On-Ramp
Tennessee Street EB Direct Off-Ramp
e Wabash Avenue WB On-Ramp

The majority of the ramp junction locations listed above operate at LOS F due to the LOS F condition for
the GP lane segments upstream of the ramp. As shown in Table 2.4.4, the majority of the GP lane
segments are expected to operate at LOS F due to traffic demand volume exceeding capacity.

2.4.5 Average Peak Hour Speed, Vehicle Hours of Delay and Cost of Delay

Based on SBTAM forecast data for Alternative 1 and depending upon time of day and direction of travel,
average speeds on |-10 during peak hours for a trip between the LA County line and the Ford Street
interchange (a distance of approximately 33 miles) are anticipated to range from 32 to 52 mph in the GP
lanes in 2025 and 21 to 29 mph in 2045. Average travel speeds in the HOV lanes west of Haven Avenue
during peak hours are anticipated to range from 13 to 65 mph in 2025 and from 10 to 56 mph in 2045.
Table 2.4.6 provides a summary of the average travel speeds anticipated along the I-10 corridor under
Alternative 1 in 2025 and 2045.

Table 2.4.6
Alternative 1 Condition I-10 Freeway Mainline
Average Peak Hour Speeds between the LA/SB County Line and Ford Street

2025 2045
Direction and Lane Type
AM Peak Hour | PM Peak Hour | AM Peak Hour | PM Peak Hour
Eastbound GP Lanes 52 33 29 21
Westbound GP Lanes 32 38 21 24
Eastbound HOV Lane* 65 52 57 a4
Westbound HOV Lane* 53 13 45 10

Source: SBTAM post-processed data
*HOV lanes exist only west of Haven Avenue

Table 2.4.7 shows that approximately 22,000 vehicle hours of delay are anticipated on I-10 within the
study area on a typical weekday in 2025 under Alternative 1 and approximately 32,000 vehicle hours of
delay in 2045. On an annual basis approximately 5.4 million vehicle hours of delay are anticipated in
year 2025 and 8.0 million vehicle hours in 2045. The annual cost of those hours of delay in 2025 is
estimated at $85 million and $125 million in 2045.
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Table 2.4.7
Alternative 1 Condition I-10 Freeway Mainline
Vehicle Hours of Delay and Cost of Delay

2025 2045
Daily Vehicle Hours of Delay on Weekdays1 21,705 31,871
Annual Vehicle Hours of Delay on Weekdays2 5,426,194 7,967,850
Annual Costs of Delay® $85,000,000 | $125,000,000

1. Source: SBTAM.

2. Based on 250 weekdays per year.

3. Cost based on weekday hours of delay times cost of hourly delay from Caltrans “Life-Cycle Benefit-Cost Analysis Economic
Parameters 2012” (available at

http://www.dot.ca.gov/ha/tpp/offices/eab/benefit cost/LCBCA-economic parameters.html) assuming 9% trucks, which is the
corridor average.
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1-10 Corridor PA&ED Traffic Study Freeway Component
August 2014 Alternative 2 — HOV Conditions Analysis

2.5 Alternative 2: One HOV in Each Direction Conditions Analysis

This section of the report provides an analysis of the mainline freeway, for the GP and HOV lanes as well
as the freeway ramp junction locations for Alternative 2 (HOV) conditions using projected Opening Year
(2025) and Design Year (2045) traffic volumes. The HCS freeway LOS analysis worksheets for Alternative
2 (HOV) conditions for Opening Year (2025) and Design Year (2045) are provided in Appendix D-1 and
Appendix D-2, respectively.

As discussed in Section 1.4.2, Alternative 2 extends the existing HOV lane in each direction of I-10 from
the current HOV terminus near Haven Avenue in the City of Ontario to Ford Street in the City of
Redlands. In addition to the extension of the HOV lane, Alternative 2 would also provide the following
freeway improvements:

e Construct westbound auxiliary lane between Rancho Avenue and La Cadena Drive
e Modify one-lane off-ramps to two-lane off-ramps at the Waterman Avenue/Carnegie Drive
westbound Off-Ramp

Year 2025 and 2045 Alternative 2 (HOV) lane configurations and morning and evening peak hour traffic
volumes for the I-10 mainline and all interchange ramps within the project limits are illustrated on
Figure 2.5.1 and Figure 2.5.2. A detailed discussion of the methodology to develop future conditions
freeway traffic volumes is presented in Section 2.2.2 of this report.

Alternative 2 ADT in 2025 is forecast to range from 302,000 in the western portion of the corridor to
214,000 in the eastern portion of the corridor and from 322,000 to 254,000 in 2045. Weekday daily VMT
on 1-10 within the study area is forecast to be 8.5 million vehicle miles in 2025 and 10.0 million vehicle
miles in 2045 under Alternative 2. ADT and VMT data for Alternative 2 in 2025 and 2045 are presented
in Table 2.5.1.

Table 2.5.1
Alternative 2 Condition I-10 Freeway Mainline
Average Daily Traffic (ADT) and Vehicle Miles Travelled (VMT)
2025 2045
Segment

ADT Daily VMT ADT Daily VMT
LA County Line to I-15 302,000 | 2,858,000 | 322,000 3,163,000
I-15 to 1-215 235,000 | 3,160,000 | 268,000 3,873,000
1-215 to SR-210 247,000 | 1,282,000 | 283,000 1,551,000
SR-210 to Ford Street 214,000 | 1,151,000 | 254,000 1,426,000
Total - | 8,451,000 - | 10,013,000

Source: SBTAM raw and post-processed data
2.5.1 Year 2025 Freeway Mainline Segment Analysis and Levels of Service

HCM 2000 basic freeway segment analysis was conducted for all 1-10 segments except that, based on
the segment and ramp lane configuration under year 2025 Alternative 1 (No Build) conditions, the HCM
2000 weaving analysis method is applied to segments where an on-ramp is closely followed by an off-
ramp and the two are joined by an auxiliary lane. As discussed in Section 2.1.2 and noted in Table 2.5.2,
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some weaving segments are categorized as a complex weaving segment. The analysis conducted for the
complex weaving segments consists of two weaving analyses.

Table 2.5.2 presents the LOS of each freeway segment with the proposed improvement for Alternative 2
(HOV). For the year 2025 Alternative 2 (HOV) condition the majority of the GP lane segments are
expected to operate at LOS F during the morning or evening peak hours in both directions. In the
eastbound direction, the majority of the LOS F condition segments are located west of the 1-10/1-215
interchange. In the westbound direction, LOS F conditions are expected throughout the I-10 corridor
within the project study limits during either the morning or evening peak hour except for the segment
within the Cedar Avenue interchange. As shown in Table 2.5.2, a majority of the GP lane segments are
anticipated to operate at LOS F due to the traffic demand volume exceeding capacity.

In the eastbound direction, the following GP lane segments are expected to operate at LOS F during the
morning and/or evening peak hours in 2025:

e Between Dudley Street On-Ramp and White Avenue Off-Ramp

e Between Orange Grove Avenue On-Ramp and Towne Avenue Off-Ramp

e Between Towne Avenue On-Ramp and Indian Hill Boulevard Off-Ramp

e Between Indian Hill Boulevard On-Ramp and Monte Vista Avenue Off-Ramp
e Between Monte Vista Avenue On-Ramp and Central Avenue Off-Ramp

e Between Mountain Avenue On-Ramp and Euclid Avenue Off-Ramp

e Between Euclid Avenue On-Ramp and Grove Avenue Off-Ramp

e Between Grove Avenue On-Ramp and Vineyard Avenue Off-Ramp

e Between Vineyard Avenue On-Ramp and Archibald Avenue Off-Ramp

e Between Archibald Avenue On-Ramp and Haven Avenue Off-Ramp

e Between Haven Avenue Loop On-Ramp and Haven Avenue On-Ramp

e Between Haven Avenue Direct On-Ramp and Milliken Avenue Off-Ramp

e Between Milliken Avenue Loop On-Ramp and NB I-5 Off-Ramp

e Between NB/SB I-15 On-Ramp and Etiwanda Avenue Off-Ramp

e Between Cherry Avenue Off-Ramp and Cherry Avenue On-Ramp

e Between Cherry Avenue On-Ramp and Beech Avenue Off-Ramp

e Between Beech Avenue On-Ramp and Citrus Avenue Off-Ramp

e Between Citrus Avenue On-Ramp and Sierra Avenue On-Ramp

e Between Sierra Avenue On-Ramp and Cedar Avenue Off-Ramp

e Between Riverside Avenue On-Ramp and Pepper Avenue Off-Ramp

e Between Pepper Avenue On-Ramp and Rancho Avenue Off-Ramp

e Between Rancho Avenue On-Ramp and 9" Street Off-Ramp

e Between 9" Street On-Ramp and Mt Vernon Avenue Off-Ramp

e Between Mt Vernon Avenue On-Ramp and NB/SB |-215 Off-Ramp

e Between SBI-215 On-Ramp and Redlands Boulevard Off-Ramp

e Between Redlands Boulevard Off-Ramp and Waterman Avenue Off-Ramp
e Between Waterman Avenue Off-Ramp and Waterman Avenue On-Ramp
e Between Waterman Avenue On-Ramp and Tippecanoe Avenue Off-Ramp
e Between Tippecanoe Avenue On-Ramp and Mountain View Avenue Off-Ramp
e Between Mountain View Avenue On-Ramp and California Street Off-Ramp
e Between California Street On-Ramp and Alabama Street Off-Ramp
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Between SB SR-210 On-Ramp and Eureka Street Off-Ramp
Between 6" Street On-Ramp and University Street Off-Ramp

Similarly, LOS F conditions are expected on the following westbound GP lane segments:

Between Yucaipa Blvd On-Ramp and Wabash Off-Ramp

Between Wabash Avenue Off-Ramp and Ford Street Off-Ramp

Between Ford Street On-Ramp and Cypress Avenue Off-Ramp

Between University Street On-Ramp and 6" Street Off-Ramp

Between Orange Avenue Direct/Loop On-Ramp and NB SR-210 Off-Ramp
Between Alabama Street On-Ramp and California Street Off-Ramp

Between California Street On-Ramp and Mountain View Avenue Off-Ramp
Between Mountain View Avenue On-Ramp and Tippecanoe Avenue Off-Ramp
Between Tippecanoe Avenue On-Ramp and Carnegie Drive/Waterman Avenue Off-Ramp
Between Carnegie Drive/Waterman Avenue On-Ramp and NB/SB I-215 Off-Ramp
Between SB I-215 On-Ramp and Sperry Drive Off-Ramp

Between Pepper Avenue On-Ramp and Riverside Avenue Off-Ramp
Between Cedar Avenue On-Ramp to Sierra Avenue Off-Ramp

Between Sierra Avenue On-Ramp and Citrus Avenue Off-Ramp

Between Citrus Avenue On-Ramp and Beech Avenue Off-Ramp

Between Beech Avenue On-Ramp and Cherry Avenue Off-Ramp

Between Cherry Avenue On-Ramp and Etiwanda Avenue Off-Ramp
Between Etiwanda Avenue Direct/Loop On-Ramp and NB/SB I-15 Off-Ramp
Between NB I-15 On-Ramp and Milliken Avenue Off-Ramp

Between Milliken Avenue On-Ramp and Haven Avenue Off-Ramp

Between Haven Avenue Direct On-Ramp and Archibald Avenue Off-Ramp
Between Archibald Avenue Off-Ramp and Holt Boulevard Off-Ramp
Between Holt Boulevard Off-Ramp and Archibald Avenue On-Ramp
Between Archibald Avenue On-Ramp and Vineyard Avenue Off-Ramp
Between Vineyard Avenue Direct On-Ramp and Grove Avenue Off-Ramp
Between Grove Avenue On-Ramp and 7" Street Off-Ramp

Between Euclid Avenue Direct On-Ramp and Mountain Avenue Off-Ramp
Between Mountain Avenue On-Ramp and Central Avenue Off-Ramp
Between Central Avenue On-Ramp and Monte Vista Avenue Off-Ramp
Between Monte Vista Avenue On-Ramp and Indian Hill Boulevard Off-Ramp
Between Indian Hill Boulevard On-Ramp and Towne Avenue Off-Ramp
Between Towne Avenue On-Ramp and Orange Grove Avenue Off-Ramp
Between Orange Grove Avenue Off-Ramp and Garey Avenue On-Ramp
Between Garey Avenue On-Ramp and White Avenue On-Ramp

Between White Avenue On-Ramp and Dudley Street Off-Ramp

As shown in Table 2.5.2, under the year 2025 Alternative 2 (HOV) condition the majority of HOV lane
segments along |-10 within the project study area are expected to operate at LOS E or better during the
peak hours in both directions. In the eastbound direction, the HOV segments are expected to operate at
LOS C or better during the morning peak hour. During the evening peak hour, the following HOV lane
segments are expected to operate at LOS F with d/c ratios ranging from 1.01 to 1.05:
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e Between Indian Hill Boulevard On-Ramp and Monte Vista Avenue Off-Ramp
e Between Central Avenue On-Ramp and Mountain Avenue Off-Ramp

e Between Mountain Avenue Off-Ramp and Mountain Avenue On-Ramp

e Between Mountain Avenue On-Ramp and Euclid Avenue Off-Ramp

e Between Cypress Avenue On-Ramp and Ford Street Off-Ramp

In the westbound direction, the following HOV lane segments are expected to operate at LOS F during
the morning and/or evening peak hour with d/c ratios ranging from 1.03 to 1.40:

e Between NB I-15 On-Ramp and Milliken Avenue Off-Ramp

e Between Milliken Avenue On-Ramp and Haven Avenue Off-Ramp

e Between Haven Avenue On-Ramp and Archibald Avenue Off-Ramp

e Between Archibald Avenue Off-Ramp and Holt Boulevard Off-Ramp

e Between Holt Boulevard Off-Ramp and Archibald Avenue On-Ramp

e Between Archibald Avenue On-Ramp and Vineyard Avenue Off-Ramp

e Between Vineyard Avenue Direct On-Ramp and Grove Avenue Off-Ramp
e Between Grove Avenue On-Ramp and 7" Street Off-Ramp

Between Euclid Avenue Direct On-Ramp and Mountain Avenue Off-Ramp
Between Mountain Avenue On-Ramp and Central Avenue Off-Ramp
Between Central Avenue On-Ramp and Monte Vista Avenue Off-Ramp
Between Monte Vista Avenue On-Ramp and Indian Hill Boulevard Off-Ramp
e Between Indian Hill Boulevard On-Ramp and Towne Avenue Off-Ramp

e Between Garey Avenue On-Ramp and White Avenue On-Ramp

e Between White Avenue On-Ramp and Dudley Street Off-Ramp

2.5.2 Year 2025 Ramps and Ramp-Freeway Junction Analysis and Levels of Service

The density and LOS for each of the ramps along I-10 within the study area are based on the forecasted
year 2025 Alternative 2 (HOV) traffic volumes. Table 2.5.3 provides a summary of the findings from the
analyses. The d/c ratio for each of the freeway ramps is also presented. It should be noted that when
the GP lane segment is LOS F, the ramp junction also operates at LOS F, regardless of the flow rate
entering the ramp influence area.

As discussed in Section 2.1.3, on- or off-ramps associated with lane additions and/or lane drops are not
analyzed as a typical ramp junction (using the merge and diverge method). The operations of these
special ramp conditions are based on the operation of the segment upstream and/or downstream of the
ramp. Depending on the lane configuration, the basic freeway segment or the weave method is used to
determine the operation of the segment. The special ramp conditions are indicated with “Lane Add”,
“Lane Drop” or “Weaving Segment” in Table 2.5.3. The operations of the segments are summarized in
Table 2.5.2. For major diverge locations, when a two-lane off-ramp results in a lane drop, the density
and LOS are determined based on the HCM major diverge method described in Section 2.1.3.

Under the year 2025 Alternative 2 (HOV) condition, the ramp junction peak hour LOS varies from B to E,
except that the following ramp junction locations operate at LOS F:

e White Avenue EB Direct Off-Ramp
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White Avenue WB Direct On-Ramp
Garey Avenue WB Direct On-Ramp
Towne Avenue EB Direct On-Ramp
Towne Avenue WB Direct Off-Ramp
Indian Hill Boulevard EB Direct Off-Ramp
Indian Hill Boulevard EB Direct On-Ramp
Indian Hill Boulevard WB Direct Off-Ramp
Indian Hill Boulevard WB Direct On-Ramp
Monte Vista Avenue EB Direct Off-Ramp
Monte Vista Avenue WB Direct On-Ramp
Central Avenue WB Direct Off-Ramp
Mountain Avenue EB Direct On-Ramp
Mountain Avenue WB Direct Off-Ramp
Mountain Avenue WB Direct On-Ramp
Euclid Avenue EB Direct Off-Ramp

Euclid Avenue EB Direct On-Ramp

Euclid Avenue WB Direct Off-Ramp to 7™ Street
Euclid Avenue WB Loop On-Ramp

Euclid Avenue WB Direct On-Ramp
Grove Avenue EB Direct Off-Ramp
Grove Avenue EB Direct On-Ramp

Grove Avenue WB Direct Off-Ramp
Grove Avenue WB Direct On-Ramp
Vineyard Avenue EB Direct Off-Ramp
Vineyard Avenue WB Loop On-Ramp
Vineyard Avenue WB Direct On-Ramp
Archibald Avenue EB Direct On-Ramp
Archibald Avenue WB Direct Off-Ramp
Haven Avenue EB Direct Off-Ramp
Haven Avenue EB Loop On-Ramp

Haven Avenue WB Direct Off-Ramp
Haven Avenue WB Loop On-Ramp
Milliken Avenue EB Direct Off-Ramp
Milliken Avenue WB Direct On-Ramp
Etiwanda Avenue WB Direct Off-Ramp
Cherry Avenue EB Direct On-Ramp
Cherry Avenue WB Direct On-Ramp
Beech Avenue EB Direct Off-Ramp
Beech Avenue WB Direct Off-Ramp
Citrus Avenue WB Loop On-Ramp

Citrus Avenue WB Direct On-Ramp
Sierra Avenue EB Direct Off-Ramp

Sierra Avenue EB Direct On-Ramp

Sierra Avenue WB Direct Off-Ramp
Cedar Avenue EB Direct Off-Ramp

Cedar Avenue WB Direct On-Ramp
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e Riverside Avenue EB Direct On-Ramp

e Riverside Avenue WB Direct Off-Ramp

Pepper Avenue EB Direct Off-Ramp

Pepper Avenue EB Direct On-Ramp

Pepper Avenue WB Direct On-Ramp

Rancho Avenue EB Direct Off-Ramp

e Rancho Avenue EB Direct On-Ramp

e La Cadena Drive/9"" Street EB Direct Off-Ramp

e Tippecanoe Avenue WB Loop On-Ramp

o Alabama Street EB Direct Off-Ramp

e Tennessee Street WB Direct Off-Ramp

e Eureka Street/Orange Street/6" Street EB Direct On-Ramp
e Eureka Street/Orange Street/6" Street WB Direct Off-Ramp
e University Street/Cypress Avenue EB Direct Off-Ramp

e University Street/Cypress Avenue WB Direct Off-Ramp
University Street/Cypress Avenue WB Direct On-Ramp
Ford Street WB Direct Off-Ramp

Ford Street WB Direct On-Ramp

Wabash Avenue WB Direct Off-Ramp

The majority of the ramp junction locations listed above are expected to operate at LOS F due to the LOS
F condition expected for the GP lane segments upstream of the ramp. As shown in Table 2.5.2, the
traffic demand volumes for the majority of the GP lane segments are expected to exceed the capacity of
the segments resulting in a LOS F condition.

2.5.3 Year 2045 Freeway Mainline Segment Analysis and Levels of Service

HCM 2000 basic freeway segment analysis was conducted for all 1-10 segments except that, based on
the segment and ramp lane configuration under year 2045 Alternative 2 (HOV) conditions, the HCM
2000 weaving analysis method was applied to the same segments indicated in year 2025 Alternative 2
(HOV) condition. As discussed in Section 2.1.2 and noted in Table 2.5.4, some weaving segments are
categorized as a complex weaving segment. The analysis conducted for the complex weaving segments
consists of two weaving analyses.

Table 2.5.4 presents the LOS of each freeway segment. Under year 2045 Alternative 2 (HOV) conditions
the majority of the GP lane segments are expected to operate at LOS F during the morning or the
evening peak hours in both directions. As shown in the table, the GP lane segments are generally
operating at LOS F due to the traffic demand volume exceeding capacity.

In the eastbound direction, the following additional GP lane segments are expected to operate at LOS F
during the morning and/or evening peak hours in comparison to the year 2025 Alternative 2 (HOV)
condition:

e Between White Avenue Off-Ramp and Garey Avenue Off-Ramp

e Between Central Avenue On-Ramp and Mountain Avenue Off-Ramp

e Between Mountain Avenue Off-Ramp and Mountain Avenue On-Ramp
e Between Holt Boulevard On-Ramp and Archibald Avenue On-Ramp
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Between Etiwanda Avenue On-Ramp and Cherry Avenue Off-Ramp
Between Sierra Avenue On-Ramp and Alder Avenue Off-Ramp
Between Alder Avenue On-Ramp and Cedar Avenue Off-Ramp
Between Cedar Avenue On-Ramp and Riverside Avenue Off-Ramp
Between NB 1-215 On-Ramp and SB I-215 On-Ramp

Between Alabama Street Off-Ramp and NB SR-210 Off-Ramp
Between Cypress Avenue On-Ramp and Ford Street Off-Ramp
Between Ford Street On-Ramp and Wabash Avenue Off-Ramp
Between Wabash Avenue On-Ramp and Yucaipa Boulevard Off-Ramp

In the westbound direction, the following additional GP lane segments are expected to operate at LOS F
during the morning and/or evening peak hours in comparison to the year 2025 Alternative 2 (HOV)
condition:

Between SB SR-210 On-Ramp and Alabama Street On-Ramp

Between Mt Vernon Avenue On-Ramp and 9" Street Off-Ramp
Between La Cadena Drive On-Ramp and Rancho Avenue Off-Ramp
Between Rancho Avenue On-Ramp and Pepper Avenue Off-Ramp
Between Riverside Avenue On-Ramp and Cedar Avenue Off-Ramp
Between Cedar Avenue Off-Ramp and Cedar Avenue On-Ramp
Between Cedar Avenue On-Ramp and Alder Avenue Off-Ramp
Between Alder Avenue On-Ramp and Sierra Avenue Off-Ramp
Between Citrus Avenue Off-Ramp and Citrus Avenue Loop On-Ramp
Between Cherry Avenue Loop On-Ramp and Cherry Avenue On-Ramp

As shown in Table 2.5.4, under year 2045 Alternative 2 (HOV) conditions the eastbound and westbound
HOV lane segments along I-10 within the project study area are expected to operate at LOS E or better
during the morning and evening peak hour between the I-15 and I-215 interchanges. LOS F conditions
are expected west of the I-15 interchange and east of the I-215 interchange.

In the eastbound direction, the following are the additional HOV lane segments expected to operate at
LOS F in comparison to the year 2025 Alternative 2 (HOV) condition:

Between Dudley Street On-Ramp and White Avenue Off-Ramp
Between White Avenue Off-Ramp and Garey Avenue Off-Ramp
Between Garey Avenue Off-Ramp and Orange Grove Avenue On-Ramp
Between Orange Grove Avenue On-Ramp and Towne Avenue Off-Ramp
Between Towne Avenue On-Ramp and Indian Hill Boulevard Off-Ramp
Between Monte Vista Avenue On-Ramp and Central Avenue Off-Ramp
Between Euclid Avenue On-Ramp and Grove Avenue Off-Ramp
Between Grove Avenue On-Ramp and Vineyard Avenue Off-Ramp
Between Archibald Avenue On-Ramp and Haven Avenue Off-Ramp
Between Haven Avenue Loop On-Ramp and Haven Avenue On-Ramp
Between Haven Avenue Direct On-Ramp and Milliken Avenue Off-Ramp
Between SB I-215 On-Ramp and Redlands Boulevard Off-Ramp
Between Redlands Boulevard Off-Ramp and Waterman Avenue Off-Ramp
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e Between Waterman Avenue Off-Ramp and Waterman Avenue On-Ramp

e Between Waterman Avenue On-Ramp and Tippecanoe Avenue Off-Ramp
e Between Tippecanoe Avenue On-Ramp and Mountain View Avenue Off-Ramp
e Between Mountain View Avenue On-Ramp and California Street Off-Ramp
e Between California Street On-Ramp and Alabama Street Off-Ramp

e Between Alabama Street Off-Ramp and NB SR-210 Off-Ramp

e Between NB SR-210 Off-Ramp and Tennessee Street Off-Ramp

e Between SB SR-210 On-Ramp and Eureka Street Off-Ramp

e Between 6" Street On-Ramp and University Street Off-Ramp

e Between Ford Street On-Ramp and Wabash Avenue Off-Ramp

e Between Wabash Avenue On-Ramp and Yucaipa Boulevard Off-Ramp

In the westbound direction, the following are the additional HOV lane segments expected to operate at
LOS F in comparison to the year 2025 Alternative 2 (HOV) condition:

e Between Ford Street On-Ramp and Cypress Avenue Off-Ramp

e Between University Street On-Ramp and 6" Street Off-Ramp

Between Orange Avenue Direct/Loop On-Ramp and NB SR-210 Off-Ramp
Between SB SR-210/Alabama Street On-Ramp and California Street Off-Ramp
Between California Street On-Ramp and Mountain View Avenue Off-Ramp
Between Mountain View Avenue On-Ramp and Tippecanoe Avenue Off-Ramp

e Between Tippecanoe Avenue On-Ramp and Carnegie Drive/Waterman Avenue Off-Ramp
e Between Carnegie Drive/Waterman Avenue On-Ramp and NB/SB I-215 Off-Ramp
e Between SB 1-215 On-Ramp and Sperry Drive Off-Ramp

e Between Etiwanda Avenue Direct/Loop On-Ramp and NB/SB I-15 Off-Ramp

e Between SB I-15 On-Ramp and NB I-15 On-Ramp

2.5.4 Year 2045 Ramps and Ramp-Freeway Junction Analysis and Levels of Service

The density and LOS for each of the ramps along I-10 within the study area are based on the forecasted
year 2045 Alternative 2 (HOV) traffic volumes. Table 2.5.5 provides a summary of the findings from the
analyses. The d/c ratio for each of the freeway ramps is also presented. It should be noted that when
the GP lane segment is LOS F, the ramp junction also operates at LOS F, regardless of the flow rate
entering the ramp influence area.

As discussed in Section 2.1.3, on- or off-ramps associated with lane additions and/or lane drops are not
analyzed as a typical ramp junction (using the merge and diverge method). The operations of these
special ramp conditions are based on the operation of the segment upstream and/or downstream of the
ramp. Depending on the lane configuration, the basic freeway segment or the weave methods are used
to determine the operation of the segment. The special ramp conditions are indicated with “Lane Add”,
“Lane Drop” or “Weaving Segment” in Table 2.5.5. The operations of the segments are summarized in
Table 2.5.4. For major diverge locations, when a two-lane off-ramp results in a lane drop, the density
and LOS are determined based on the HCM major diverge method described in Section 2.1.3.

Under year 2045 Alternative 2 (HOV) conditions, the ramp junction peak hour LOS varies from B to E,

except that the following additional ramp junction locations operate at LOS F in comparison to the year
2025 Alternative 2 (HOV) condition:
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e Garey Avenue EB Direct Off-Ramp

e Cherry Avenue EB Direct off-Ramp

e Alder Avenue EB Direct Off-Ramp

e Alder Avenue EB Direct On-Ramp

e Alder Avenue WB Direct Off-Ramp

e Alder Avenue WB Direct On-Ramp

e Cedar Avenue EB Direct On-Ramp

e Riverside Avenue EB Direct Off-Ramp
e Pepper Avenue WB Direct Off-Ramp
e Rancho Avenue WB Direct On-Ramp
e Alabama Street WB Direct Off-Ramp
SR-210 EB Direct Off-Ramp
University Street/Cypress Avenue EB Direct On-Ramp
e Ford Street EB Direct Off-Ramp

e Ford Street EB Direct On-Ramp

e Wabash Avenue EB Direct Off-Ramp
e Wabash Avenue EB Direct On-Ramp
e Wabash Avenue WB Direct On-Ramp

The majority of the ramp junction locations listed above operate at LOS F due to the LOS F condition for
the GP lane segments upstream of the ramp. As shown in Table 2.5.4, the majority of the GP lane
segments are expected to operate at LOS F due to traffic demand volume exceeding capacity.

2.5.5 Average Peak Hour Speed, Vehicle Hours of Delay and Cost of Delay

Based on SBTAM forecast data for Alternative 2 and depending upon time of day and direction of travel,
average speeds on |-10 during peak hours for a trip between the LA County line and the Ford Street
interchange (a distance of approximately 33 miles) are anticipated to range from 36 to 48 mph in the GP
lanes in 2025 and 24 to 30 mph in 2045. Average travel speeds in the HOV lanes during peak hours are
anticipated to range from 43 to 65 mph in 2025 and from 29 to 57 mph in 2045. Table 2.5.6 provides a
summary of the average travel speeds anticipated along the I-10 corridor under Alternative 2 in 2025
and 2045.

Table 2.5.7 shows that approximately 20,000 vehicle hours of delay are anticipated on I-10 within the
study area on a typical weekday in 2025 under Alternative 2 and approximately 27,000 vehicle hours of
delay in 2045. On an annual basis approximately 5.1 million vehicle hours of delay are anticipated in
year 2025 and 6.8 million vehicle hours in 2045. The annual cost of those hours of delay in 2025 is
estimated at $80 million and $107 million in 2045.
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Table 2.5.6
Alternative 2 Condition 1-10 Freeway Mainline
Average Peak Hour Speeds between the LA/SB County Line and Ford Street
2025 2045
Direction and Lane Type
AM Peak Hour | PM Peak Hour | AM Peak Hour | PM Peak Hour
Eastbound GP Lanes 48 40 30 29
Westbound GP Lanes 36 41 24 30
Eastbound HOV Lane 65 54 57 38
Westbound HOV Lane 56 43 32 29
Source: SBTAM post-processed data
Table 2.5.7

Alternative 2 Condition I-10 Freeway Mainline
Vehicle Hours of Delay and Cost of Delay

2025 2045
Daily Vehicle Hours of Delay on Weekdays1 20,349 27,281
Annual Vehicle Hours of Delay on Weekdays2 5,087,245 6,820,185
Annual Costs of Delay® $80,000,000 $107,000,000

1. Source: SBTAM.

2. Based on 250 weekdays per year.

3. Cost based on weekday hours of delay times cost of hourly delay from Caltrans “Life-Cycle Benefit-Cost Analysis Economic
Parameters 2012” (available at http://www.dot.ca.gov/hq/tpp/offices/eab/benefit cost/LCBCA-economic_parameters.html)
assuming 9% trucks, which is the corridor average.
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2.6  Alternative 3: Two Express Lanes in Each Direction Conditions Analysis

This section of the report provides an analysis of the mainline freeway, for the GP, HOV, and Express
Lanes as well as the freeway ramp junction locations for Alternative 3 (Express) conditions using
projected Opening Year (2025) and Design Year (2045) traffic volumes. The HCS freeway LOS analysis
worksheets for Alternative 3 (Express) conditions for Opening Year (2025) and Design Year (2045) are
provided in Appendix E-1 and Appendix E-2, respectively.

As discussed in Section 1.4.3, Alternative 3 would provide two Express Lanes in each direction of I-10
from the LA/SB County line to California Street (near SR-210) in the City of Redlands and one Express
Lane in each direction from California Street to Ford Street in the City of Redlands, a total of 33 miles. In
addition to the Express Lanes, Alternative 3 would also provide the following freeway improvements:

e Construct eastbound auxiliary lane between Mountain Avenue and Euclid Avenue
e Construct westbound auxiliary lane between Rancho Avenue and La Cadena Drive
e Extend westbound auxiliary lane between Pepper Avenue and Riverside Avenue
e Modify one-lane off-ramps to two-lane off-ramps at the following locations:
0 Monte Vista Avenue Westbound Off-Ramp
Mountain Avenue Westbound Off-Ramp
Euclid Avenue Eastbound Off-Ramp
Holt Boulevard Westbound Off-Ramp
Waterman Avenue/Carnegie Drive Westbound Off-Ramp

O O O O

Alternative 3 assumes the completion of improvements along the project corridor included in
Alternative 1 (No Build).

Year 2025 and 2045 Alternative 3 (Express) lane configurations and morning and evening peak hour
traffic volumes for the I-10 mainline and all interchange ramps within the project limits are illustrated on
Figure 2.6.1 and Figure 2.6.2. A detailed discussion of the methodology to develop future conditions
freeway traffic volumes is presented in Section 2.2.2 of this report.

Section 2.6 is organized somewhat differently from Section 2.4 and Section 2.5. In the previous sections
both GP and HOV analysis is presented in a single subsection devoted to mainline segment analysis.
Because of the extent of analysis of the Express Lanes in this section, the analysis of the Express Lanes is
presented in a separate subsection following subsections covering the GP lanes and ramp junctions in
2025 and 2045.

Alternative 3 ADT in 2025 is forecast to range from 336,000 in the western portion of the corridor to
223,000 in the eastern portion of the corridor and from 369,000 to 260,000 in 2045. Weekday daily VMT
on 1-10 within the study area is forecast to be 8.9 million vehicle miles in 2025 and 10.7 million vehicle
miles in 2045 under Alternative 2. ADT and VMT data for Alternative 3 in 2025 and 2045 are presented
in Table 2.6.1.
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Table 2.6.1
Alternative 3 Condition I-10 Freeway Mainline
Average Daily Traffic (ADT) and Vehicle Miles Travelled (VMT)
2025 2045
Segment

ADT Daily VMT ADT Daily VMT

LA County Line to I-15 336,000 | 3,056,000 | 369,000 3,402,000
I-15 to I-215 255,000 | 3,340,000 | 297,000 | 4,144,000
[-215 to SR-210 265,000 | 1,353,000 | 300,000 1,649,000
SR-210 to Ford Street 223,000 | 1,188,000 | 260,000 1,541,000
Total - | 8,937,000 - | 10,736,000

Source: SBTAM raw and post-processed data
2.6.1 Year 2025 General Purpose Lane Segment Analysis and Levels of Service

HCM 2000 basic freeway segment analysis was conducted for all 1-10 segments except that, based on
the segment and ramp lane configuration under year 2025 Alternative 3 (Express) conditions, the HCM
2000 weaving analysis method is applied to segments where an on-ramp is closely followed by an off-
ramp and the two are joined by an auxiliary lane. As discussed in Section 2.1.2 and noted in Table 2.6.2,
some weaving segments are categorized as a complex weaving segment. The analysis conducted for the
complex weaving segments consists of two weaving analyses.

Table 2.6.2 presents the LOS of each freeway segment with the proposed improvement for Alternative 3
(Express). For the year 2025 Alternative 3 (Express) condition the majority of the GP lane segments are
expected to operate at LOS F during the morning or evening peak hours in both directions. In the
eastbound direction, LOS F conditions are expected throughout the I-10 corridor within the project
study limits during either the morning or evening peak hour. In the westbound direction, LOS F
conditions are expected west of the Rancho Avenue interchange and east of the I-15 interchange. As
shown in Table 2.6.2, the GP lane segments are operating at LOS F due to the traffic demand volume
exceeding capacity.

In the eastbound direction, the following GP lane segments are expected to operate at LOS F during the
morning and/or evening peak hours in 2025:

e Between Dudley Street On-Ramp and White Avenue Off-Ramp

e Between White Avenue Off-Ramp and Garey Avenue Off-Ramp

e Between Orange Grove Avenue On-Ramp and Towne Avenue Off-Ramp
e Between Towne Avenue On-Ramp and Indian Hill Boulevard Off-Ramp
e Between Monte Vista Avenue On-Ramp and Central Avenue Off-Ramp
e Between Mountain Avenue Off-Ramp and Mountain Avenue On-Ramp
e Between Mountain Avenue On-Ramp and Euclid Avenue Off-Ramp

e Between Euclid Avenue On-Ramp and Grove Avenue Off-Ramp

e Between Vineyard Avenue On-Ramp and Archibald Avenue Off-Ramp

e Between Archibald Avenue On-Ramp and Haven Avenue Off-Ramp

e Between Haven Avenue Loop On-Ramp and Haven Avenue On-Ramp

e Between Haven Avenue Direct On-Ramp and Milliken Avenue Off-Ramp
e Between Milliken Avenue Loop On-Ramp and NB I-5 Off-Ramp
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Between NB/SB I-15 On-Ramp and Etiwanda Avenue Off-Ramp

Between Cherry Avenue On-Ramp and Beech Avenue Off-Ramp

Between Beech Avenue On-Ramp and Citrus Avenue Off-Ramp

Between Riverside Avenue On-Ramp and Pepper Avenue Off-Ramp

Between Pepper Avenue On-Ramp and Rancho Avenue Off-Ramp

Between Rancho Avenue On-Ramp and 9" Street Off-Ramp

Between 9" Street On-Ramp and Mt Vernon Avenue Off-Ramp

Between SB I-215 On-Ramp and Redlands Boulevard Off-Ramp

Between Redlands Boulevard Off-Ramp and Waterman Avenue Off-Ramp
Between Waterman Avenue Off-Ramp and Waterman Avenue On-Ramp
Between Waterman Avenue On-Ramp and Tippecanoe Avenue Off-Ramp
Between Tippecanoe Avenue On-Ramp and Mountain View Avenue Off-Ramp
Between Mountain View Avenue Off-Ramp and Mountain View Avenue On-Ramp
Between Mountain View Avenue On-Ramp and California Street Off-Ramp
Between SB SR-210 On-Ramp and Eureka Street Off-Ramp

Between 6" Street On-Ramp and University Street Off-Ramp

Between Cypress Avenue On-Ramp and Ford Street Off-Ramp

Similarly, LOS F conditions are expected on the following westbound GP lane segments:

Between Yucaipa Boulevard On-Ramp and Wabash Avenue Off-Ramp
Between Wabash Avenue Off-Ramp and Ford Street Off-Ramp

Between University Street On-Ramp and 6" Street Off-Ramp

Between Orange Avenue Direct/Loop On-Ramp and NB SR-210 Off-Ramp
Between SB SR-210/Alabama Street On-Ramp and California Street Off-Ramp
Between California Street On-Ramp and Mountain View Avenue Off-Ramp
Between Mountain View Avenue On-Ramp and Tippecanoe Avenue Off-Ramp
Between Tippecanoe Avenue On-Ramp and Carnegie Drive/Waterman Avenue Off-Ramp
Between Carnegie Drive/Waterman Avenue On-Ramp and NB/SB I-215 Off-Ramp
Between SB 1-215 On-Ramp and Sperry Drive Off-Ramp

Between Mt. Vernon Avenue On-Ramp and 9" Street Off-Ramp

Between La Cadena Drive On-Ramp and Rancho Avenue Off-Ramp

Between Cherry Avenue On-Ramp and Etiwanda Avenue Off-Ramp

Between NB I-15 On-Ramp and Milliken Avenue Off-Ramp

Between Milliken Avenue On-Ramp and Haven Avenue Off-Ramp

Between Haven Avenue Direct On-Ramp and Archibald Avenue Off-Ramp
Between Archibald Avenue Off-Ramp and Holt Boulevard Off-Ramp

Between Holt Boulevard Off-Ramp and Archibald Avenue On-Ramp

Between Archibald Avenue On-Ramp and Vineyard Avenue Off-Ramp
Between Vineyard Avenue Direct On-Ramp and Grove Avenue Off-Ramp
Between Grove Avenue On-Ramp and 7" Street Off-Ramp

Between Euclid Avenue Direct On-Ramp and Mountain Avenue Off-Ramp
Between Mountain Avenue On-Ramp and Central Avenue Off-Ramp

Between Central Avenue On-Ramp and Monte Vista Avenue Off-Ramp
Between Indian Hill Boulevard On-Ramp and Towne Avenue Off-Ramp
Between Towne Avenue On-Ramp and Orange Grove Avenue Off-Ramp
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e Between Orange Grove Avenue Off-Ramp and Garey Avenue On-Ramp
e Between Garey Avenue On-Ramp and White Avenue On-Ramp
e Between White Avenue On-Ramp and Dudley Street Off-Ramp

2.6.2 Year 2025 Ramps and Ramp-Freeway Junction Analysis and Levels of Service

The density and LOS for each of the ramp junctions along I-10 within the study area are based on the
forecasted year 2025 Alternative 3 (Express) traffic volumes. Table 2.6.3 provides a summary of the
findings from the analyses. The d/c ratio for each of the freeway ramps is also presented. It should be
noted that when the GP lane segment is LOS F, the ramp junction also operates at LOS F, regardless of
the flow rate entering the ramp influence area.

As discussed in Section 2.1.3, on- or off-ramps associated with lane additions and/or lane drops are not
analyzed as a typical ramp junction (using the merge and diverge method). The operations of these
special ramp conditions are based on the operation of the segment upstream and/or downstream of the
ramp. Depending on the lane configuration, the basic freeway segment or the weave method is used to
determine the operation of the segment. The special ramp conditions are indicated with “Lane Add”,
“Lane Drop” or “Weaving Segment” in Table 2.6.3. The operations of the segments are summarized in
Table 2.6.2. For major diverge locations, when a two-lane off-ramp results in a lane drop, the density
and LOS are determined based on the HCM major diverge method described in Section 2.1.3.

Under the year 2025 Alternative 3 (Express) condition, the ramp junction peak hour LOS varies from B to
E, except that the following ramp junction locations operate at LOS F:

e White Avenue EB Direct Off-Ramp

e  White Avenue WB Direct On-Ramp

e Garey Avenue EB Direct Off-Ramp

e Garey Avenue WB Direct On-Ramp

e Towne Avenue EB Direct On-Ramp

e Towne Avenue WB Direct Off-Ramp

e Indian Hill Blvd EB Direct Off-Ramp
Indian Hill Blvd WB Direct On-Ramp
Central Avenue WB Direct Off-Ramp
Mountain Avenue WB Direct Off-Ramp
Mountain Avenue WB Direct On-Ramp
Euclid Avenue EB Direct Off-Ramp
Euclid Avenue EB Direct On-Ramp
Euclid Avenue WB Direct Off-Ramp to 7™ Street
Euclid Avenue WB Loop On-Ramp
Euclid Avenue WB Direct On-Ramp

e Grove Avenue EB Direct Off-Ramp

e Grove Avenue WB Direct Off-Ramp

e Grove Avenue WB Direct On-Ramp

e Vineyard Avenue WB Loop On-Ramp

e Vineyard Avenue WB Direct On-Ramp
e Archibald Avenue EB Direct On-Ramp
e Archibald Avenue WB Direct Off-Ramp
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e Archibald Avenue WB Direct Off-Ramp (Holt Blvd)

e Haven Avenue EB Direct Off-Ramp

Haven Avenue EB Direct On-Ramp

Haven Avenue WB Direct Off-Ramp

Haven Avenue WB Direct On-Ramp

Milliken Avenue EB Direct Off-Ramp

e Milliken Avenue WB Direct On-Ramp

e Etiwanda Avenue WB Direct Off-Ramp

e Beech Avenue EB Direct Off-Ramp

e Riverside Avenue EB Direct On-Ramp

e Pepper Avenue EB Direct Off-Ramp

e Pepper Avenue EB Direct On-Ramp

e Rancho Avenue EB Direct Off-Ramp

e Rancho Avenue EB Direct On-Ramp

e LaCadena Drive/9"" Street EB Direct Off-Ramp
Tippecanoe Avenue WB Loop On-Ramp

Tennessee Street WB Direct Off-Ramp

Eureka Street/Orange Street/6" Street EB Direct On-Ramp
Eureka Street/Orange Street/6" Street WB Direct Off-Ramp
University Street/Cypress Avenue EB Direct Off-Ramp
University Street/Cypress Avenue EB Direct On-Ramp
University Street/Cypress Avenue WB Direct Off-Ramp
University Street/Cypress Avenue WB Direct On-Ramp
Ford Street WB Direct Off-Ramp

e Ford Street WB Direct On-Ramp

e Wabash Avenue WB Direct Off-Ramp

The majority of the ramp junction locations listed above are expected to operate at LOS F due to the LOS
F condition forecast for the GP lane segments upstream of the ramp. As shown in Table 2.6.2, the traffic
demand volumes for the majority of the GP lane segments are expected to exceed the capacity of the
segments resulting in a LOS F condition.

2.6.3 Year 2045 General Purpose Lane Segment Analysis and Levels of Service

HCM 2000 basic freeway segment analysis was conducted for all I-10 segments except that, based on
the segment and ramp lane configuration under year 2045 Alternative 3 (Express) conditions, the HCM
2000 weaving analysis method is applied to the same segments indicated in year 2025 Alternative 3
(Express) condition. As discussed in Section 2.1.2 and noted in Table 2.6.4, some weaving segments are
categorized as a complex weaving segment. The analysis conducted for the complex weaving segments
consists of two weaving analyses.

Table 2.6.4 presents the LOS of each freeway segment. Under year 2045 Alternative 3 (Express)
conditions the majority of the GP lane segments are expected to operate at LOS F during the morning or
the evening peak hours in both directions. As shown in the Table 2.6.4, the GP lane segments are
generally operating at LOS F due to the traffic demand volume exceeding capacity.
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In the eastbound direction, the following additional GP lane segments are expected to operate at LOS F
during the morning and/or evening peak hours in comparison to the year 2025 Alternative 3 (Express)
condition:

e Between Garey Avenue Off-Ramp and Orange Grove Avenue On-Ramp

e Between Central Avenue On-Ramp and Mountain Avenue Off-Ramp

e Between Grove Avenue On-Ramp and Vineyard Avenue Off-Ramp

e Between Holt Boulevard On-Ramp and Archibald Avenue On-Ramp

e Between Etiwanda Avenue On-Ramp and Cherry Avenue Off-Ramp

e Between Citrus Avenue On-Ramp and Sierra Avenue On-Ramp

e Between Sierra Avenue On-Ramp and Alder Avenue Off-Ramp

e Between Alder Avenue On-Ramp and Cedar Avenue Off-Ramp

e Between Cedar Avenue On-Ramp and Riverside Avenue Off-Ramp

e Between Mt. Vernon Avenue On-Ramp and NB/SB 1-215 Off-Ramp

e Between Mountain View Avenue On-Ramp and California Street Off-Ramp

e Between California Street On-Ramp and Alabama Street Off-Ramp

e Between Alabama Street Off-Ramp and NB SR-210 Off-Ramp

e Between Ford Street On-Ramp and Wabash Avenue Off-Ramp

e Between Wabash Avenue On-Ramp and Yucaipa Boulevard Off-Ramp

In the westbound direction, the following additional GP lane segments are expected to operate at LOS F
during the morning and/or evening peak hours in comparison to the year 2025 Alternative 3 (Express)
condition:

e Between Ford Street On-Ramp and Cypress Avenue Off-Ramp

Between Rancho Avenue On-Ramp and Pepper Avenue Off-Ramp

Between Cedar Avenue On-Ramp and Alder Avenue Off-Ramp

Between Alder Avenue On-Ramp and Sierra Avenue Off-Ramp

Between Sierra Avenue On-Ramp and Citrus Avenue Off-Ramp

Between Citrus Avenue Off-Ramp and Citrus Avenue Loop On-Ramp
Between Citrus Avenue On-Ramp and Beech Avenue Off-Ramp

Between Beech Avenue On-Ramp and Cherry Avenue Off-Ramp

Between Cherry Avenue Loop On-Ramp and Cherry Avenue On-Ramp
Between Etiwanda Avenue Direct/Loop On-Ramp and NB/SB I-15 Off-Ramp
e Between Haven Avenue Loop On-Ramp and Haven Avenue On-Ramp

e Between Monte Vista Avenue On-Ramp and Indian Hill Boulevard Off-Ramp

2.6.4 Year 2045 Ramps and Ramp-Freeway Junction Analysis and Levels of Service

The density and LOS for each of the ramp junctions along I-10 within the study area are based on the
forecasted year 2045 Alternative 3 (Express) traffic volumes. Table 2.6.5 provides a summary of the
findings from the ramp junction analyses. The d/c ratio for each of the freeway ramps is also presented.
It should be noted that when the GP lane is LOS F, the ramp junction also operates at LOS F, regardless
of the flow rate entering the ramp influence area.

As discussed in Section 2.1.3, on- or off-ramps associated with lane additions and/or lane drops are not
analyzed as a typical ramp junction (using the merge and diverge method). The operations of these
special ramp conditions are based on the operation of the segment upstream and/or downstream of the

PARSONS San Bernardino Associated Governments
2-126



1-10 Corridor PA&ED Traffic Study Freeway Component
August 2014 Alternative 3 — Express Lanes Conditions Analysis

ramp. Depending on the lane configuration, the basic freeway segment or the weave methods is used
to determine the operation of the segment. The special ramp conditions are indicated with “Lane Add”,
“Lane Drop” or “Weaving Segment” in Table 2.6.5. The operations of the segments are summarized in
Table 2.6.4. For major diverge locations, when a two-lane off-ramp results in a lane drop, the density
and LOS are determined based on the HCM major diverge method described in Section 2.1.3.

Under year 2045 Alternative 3 (Express) conditions, the ramp junction peak hour LOS varies from B to E,
except that the following additional ramp junction locations operate at LOS F in comparison to the year
2025 Alternative 3 (Express) condition:

e Indian Hill Boulevard EB Direct Off-Ramp
e Indian Hill Boulevard WB Direct Off-Ramp
e Monte Vista Avenue WB Direct On-Ramp
e Grove Avenue EB Direct On-Ramp

e Vineyard Avenue EB Direct Off-Ramp

e Cherry Avenue EB Direct Off-Ramp
Cherry Avenue WB Direct On-Ramp
Beech Avenue WB Direct Off-Ramp
Citrus Avenue WB Loop On-Ramp

Citrus Avenue WB Direct On-Ramp
Sierra Avenue EB Direct Off-Ramp

Sierra Avenue EB Direct On-Ramp

Sierra Avenue WB Direct Off-Ramp
Alder Avenue WB Direct Off-Ramp

Alder Avenue WB Direct On-Ramp

e Cedar Avenue EB Direct Off-Ramp

e Cedar Avenue EB Direct On-Ramp

e Cedar Avenue WB Direct On-Ramp

e Riverside Avenue EB Direct Off-Ramp

e Pepper Avenue WB Direct Off-Ramp

e Rancho Avenue WB Direct On-Ramp

e Alabama Street EB Direct Off-Ramp

e Alabama Street WB Direct Off-Ramp

e SR-210 EB Direct Off-Ramp (NB SR-210)
Tennessee Street EB Direct On-Ramp
Ford Street EB Direct Off-Ramp

Ford Street EB Direct On-Ramp

Wabash Avenue EB Direct Off-Ramp

e Wabash Avenue EB Direct On-Ramp

e Wabash Avenue WB Direct On-Ramp

The majority of the ramp junction locations listed above operate at LOS F due to the LOS F condition for
the GP lane segments upstream of the ramp. As shown in Table 2.6.4, the majority of the GP lane
segments are expected to operate at LOS F due to traffic demand volume exceeding capacity.

PARSONS San Bernardino Associated Governments
2-127



1-10 Corridor PA&ED Traffic Study Freeway Component
August 2014 Alternative 3 — Express Lanes Conditions Analysis

2.6.5 Express Lane Analysis and Levels of Service

This section summarizes the LOS expected for the transition areas, segments, and intermediate access
locations associated with the Express Lanes in Alternative 3. Under Alternative 3, west of Haven Avenue
to the LA/SB County line, a single new lane would be constructed and combined with the existing HOV
lane to provide two Express Lanes in each direction; east of Haven Avenue to California Street (near SR-
210), two new lanes would be constructed to provide two Express Lanes in each direction; east of
California Street (near SR-210) to Ford Street, a single new lane would be constructed to provide a single
Express Lane. Forecast Express Lane traffic volumes for years 2025 and 2045 are presented in Figure
2.6.1 and Figure 2.6.2, respectively.

The HCM 2000 Basic Freeway Segment methodology is applied to evaluate Express Lanes operations
where dual Express Lanes in each direction are provided. Since no HCM 2000 method is available to
determine LOS for single-lane Express Lanes, demand volume-to-capacity (d/c) ratios are calculated.
The capacity used is 2,000 vphpl. The d/c ratios are used to identify single-lane Express Lane LOS using
the conversion in Table 2.1.2.

Transition areas would be provided where the Express Lanes begin and end. Transition areas near the
beginning of the Express Lanes would allow for traffic in HOV and GP lanes to change lanes to access the
GP and Express Lanes within the project limits of Alternative 3. Transition areas at the end of the
Express Lanes would allow traffic in the Express and GP lanes to change lanes to access the GP and HOV
lanes downstream of the end of the Express Facility. Transition areas may add new lanes and/or
redesignate lanes from Express to HOV or GP. For analytical purposes, all lanes are treated as GP lanes,
even though some are transition lanes linking HOV to Express Lanes (and vice versa). Transition areas
for transitioning from Express Lanes to HOV lanes are approximately 1 mile long and 2 miles long for
transitioning from HOV lanes to Express Lanes. HCM weaving analysis is limited to areas no longer than
2,500 feet; consequently, transition areas are analyzed as basic freeway segments.

Express Lanes would begin and end near the LA/SB County line and in the vicinity of the Ford Street
interchange. Two transition areas (one in each direction) would be required for each location, for a total
of 4 transition areas. Transition areas were analyzed using the HCM 2000 basic freeway mainline
analysis. Transition area locations and schematic designs are shown in Figure 2.6.3.

In addition to the beginning and end near the LA/SB County line and Ford Street, access to and from the
Express Lanes would be provided in each direction at the following 10 locations.

Mountain Avenue interchange area

Between the Euclid Avenue and Grove Avenue interchanges
Haven Avenue interchange area

Between the Etiwanda Avenue and Cherry Avenue interchanges
Citrus Avenue interchange area

Cedar Avenue interchange area

Pepper Avenue interchange area

Tippecanoe Avenue interchange area

. California Street interchange area

10. Orange Avenue/6th Street interchange area

©CoNDU A WNE
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Intermediate access area locations and schematic designs are shown in Figure 2.6.3. All intermediate
access points, except at the California Street and Orange Avenue/6™ Street interchange areas, would
provide a “weave lane” to facilitate traffic movements between the Express Lanes and GP lanes. A
“weave zone” is provided for the Intermediate access at the California Street interchange area in the
westbound direction and Orange Avenue/6" Street interchange area in both directions. Intermediate
access at California Street in the eastbound direction provides a modified “merge lane”. A “weave zone”
combines ingress and egress created by short breaks in the buffer striping. A modified “merge lane”
access separates the Express Lane ingress and egress utilizing a dedicated merge lane for ingress and a
dedicated GP receiving lane for the egress. The peak hour ingress and egress volumes are forecasted
using the methodology discussed in Section 2.2 and are illustrated on Figure 2.6.1 and Figure 2.6.2.

Intermediate accesses with a “weave zone” are analyzed using the HCM 2000 weaving analysis method.
The LOS analysis for intermediate access areas with a “weave lane” utilizes the HCM 2000 weaving and
ramp junction analysis methods. A ramp junction diverge analysis is performed for the “exit” from the
Express Lanes to the “weave lane”. A weaving analysis is performed for the segment in which traffic
moves between the “weave lane” and the GP lanes. A ramp junction merge analysis is performed for
the “entrance” from the “weave lane” to the Express Lanes. The intermediate access at California Street
in the eastbound direction is analyzed using the HCM 2000 basic segment analysis. A ramp junction
diverge analysis is performed for the “exit” from the freeway mainline number one GP lane to the
Express Lane merge lane. A ramp junction merge analysis is performed for the merge from the merge
lane into the Express Lane.

It should be noted that the HCS software used for the analysis is limited to a weaving segment with 5
freeway mainline lanes. The volume input for weaving segments consisting of more than 5 freeway
mainline lanes are adjusted to reflect a 5-lane weaving segment condition. The volume adjustment is
based on the lane configuration at the weaving segment. There is one intermediate access location that
consist of a weaving segment with more than 5 lanes. The adjustments to the volume is as follows:

Access 4: Between the Etiwanda Avenue and Cherry Avenue Interchanges

Access 4, in the eastbound direction, consists of two Express Lanes, one “weave lane”, four GP lanes and
one auxiliary lane, a total of eight lanes. The weaving involves the “weave lane”, 4 GP lanes and the
auxiliary lane. In order to reflect a 5-lane weaving segment at this location, the auxiliary lane is excluded
from the analysis. It is assumed that the weaving between the “weave lane” and GP lanes would not
conflict with the auxiliary lane traffic. The traffic volume is adjusted by assuming that the volume in the
auxiliary lane is the off-ramp volume to Cherry Avenue; since the auxiliary lane is excluded from the
analysis, this volume is omitted from the analysis.

Year 2025 Express Lanes Conditions
This section summarizes the LOS expected in the transition areas, segments and intermediate access
locations for Year 2025 traffic conditions.

Transition Areas

Table 2.6.6 summarizes the LOS in each of the transition areas anticipated for Year 2025. |In the
eastbound direction, the transition area near the LA/SB County line area is expected to operate at LOS C
and D during the morning and evening peak hours, respectively. The transition area in the vicinity of the
Ford Street interchange is expected to operate at LOS B and F in the eastbound direction during the
morning and evening peak hours, respectively. In the westbound direction, the two transition areas are
expected to operate at LOS D or better during the peak hours. The LOS F anticipated at the Ford Street
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eastbound transition area during the evening peak hour is a result of the traffic demand volume
exceeding the capacity of the lanes in the transition area.

Segments

Table 2.6.7 summarizes the LOS for each of the Express Lane segments for Year 2025. In the eastbound
direction, the Express Lane segments are anticipated to operate at LOS D or better with d/c ratios
ranging from 0.22 to 0.84 during the peak hours. In the westbound direction, the Express Lane
segments are expected to operate at LOS D or better with d/c ratios ranging from 0.28 to 0.85. As noted
above, the LOS for single-lane Express Lanes is based on the d/c ratios.

Intermediate Access

Table 2.6.8 summarizes the LOS for each of the intermediate access areas for Year 2025. As discussed
above, three types of analysis were conducted for intermediate access with a “weave lane”: merge,
weaving and diverge analysis. For intermediate access with a “weave zone”, only a weaving analysis was
conducted. For intermediate access with a modified “merge lane”, three types of analysis were
conducted: basic segment, merge and diverge analysis. Intermediate Access Locations 1 to 8 have a
“weave lane” while Intermediate Access Locations 9 in the westbound direction and 10 in both
directions have a “weave zone”. Intermediate Access 9 in the eastbound direction has a modified
“merge lane”. For intermediate access locations with a “weave lane”, the diverge analysis is conducted
for the Express Lanes at the divergence to the weave lane; a weaving analysis is conducted between the
“weave lane” and the GP lanes; and a merge analysis is conducted for the Express Lanes at the merge of
the Express Lanes with the traffic incoming from the “weave lane”. For the intermediate access location
with a modified “merge lane”, the diverge analysis is conducted for the GP lanes at the divergence to
the merge lane; a basic segment analysis is conducted for the GP lane segment downstream from the
Express lane egress; and a merge analysis is conducted for the merge from the merge lane into the
Express Lane.

As shown in Table 2.6.8, the merge and diverge areas into and out of the Express Lanes into the “weave
lane” at Intermediate Access locations 1 to 8 are anticipated to operate at LOS D or better. At these
same locations, weaving between the “weave lane” and the GP lanes is anticipated to operate at LOS F
in a majority of locations due to the over-capacity condition anticipated in the GP lanes. The poor
operations in the weaving area between the “weave lane” and the GP lanes are not anticipated to
disrupt operations in the Express Lanes. For those transition areas with “weave lanes” that are
anticipated to operate at LOS F in year 2045, additional analysis was completed to assess the potential
of the weave lane traffic to back into and disrupt operations of the Express Lanes. The results of that
analysis are reported below in the Section “Year 2045 Express Lanes Conditions”. This additional
analysis was not conducted for year 2025 because year 2045 represents a worst case condition.

At Intermediate Access Locations 9 and 10, which have no “weave lane”, LOS F conditions are
anticipated westbound during the morning peak hour for Intermediate Access Location 9 and
westbound during the morning peak hour and eastbound during the evening peak hour for Intermediate
Access Location 10, as shown in Table 2.6.8. These LOS F conditions result from the over-capacity
conditions in the GP lanes.

At Intermediate Access Location 9, LOS C and D conditions are anticipated eastbound in the access area
during the morning and evening peak hour, respectively. The layout of the access area (see Figure 2.6.3)
separates the Express Lane ingress and egress with a dedicated merge lane for the ingress. The egress is
provided with a GP receiving lane due to the reduction in the number of eastbound Express lanes from 2
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lanes to 1 lane. There is only one eastbound Express Lane downstream of Intermediate Access Location
9. Since eastbound traffic exiting the Express Lanes has a GP receiving lane, traffic exiting the Express
Lanes in the number two Express Lane is not anticipated to affect through traffic in the number one
Express Lane.

As shown in Table 2.6.8, the ingress operation is analyzed with two ramp junction analyses: one diverge
and one merge. The exit from the freeway mainline number one GP lane to the Express Lane merge
lane is analyzed as a diverge. The merge from the merge lane into the Express Lane is analyzed as a
merge. Under 2025 conditions, the diverge from the GP lanes onto the merge lane is expected to
operate at LOS C and E during the morning and evening peak hours, respectively. The merge from the
merge lane onto the Express Lane is expected to operate at LOS B and C during the morning and evening
peak hours, respectively.

Due to a limitation of the HCM merge analysis method to a minimum of 2 lanes on the freeway, an
adjustment was necessary because of the single Express Lane. The volume for the single through
Express Lane was increased by 2,400 passenger cars per hour. The 2,400 passenger cars per hour value
is the maximum flow per lane identified in HCM 2000 Exhibit 25-7 Capacity Values for Merge Areas. This
provides a worst case and yields a conservative analysis since the Express Lane is a managed lane which
is assumed not to reach capacity.

At Intermediate Access Location 9, LOS F conditions are anticipated westbound in the access area during
the morning peak hour. The layout of the access area (see Figure 2.6.3) includes the number one
Express Lane continuing through the access area and the number two Express Lane as the lane from
which and to which vehicles will exit and enter the Express Lanes. The number two Express Lane
through the access is expected to operate as a “weave lane”. Since the number two Express Lane is
added immediately upstream of the intermediate access area, through Express Lane traffic will be
signed to remain in the number one Express Lane and largely be unaffected by vehicles entering and
exiting the Express Lanes. The access area will be striped to prohibit lane changes between the number
one and number two Express Lanes within the intermediate access area. The weaving between the
number two Express Lane and the GP lanes is anticipated to operate at LOS F due to the over-capacity
condition anticipated in the GP lanes. The poor operations in the weaving area between the number
two Express Lane and the GP lanes are not anticipated to disrupt operations in the number one Express
Lane. Since the Express Lane ingress volume (330) greatly exceeds the egress volume (120) as shown in
Figure 2.6.1, spaces created in the number one GP lane by vehicles moving into the number two Express
Lane are anticipated to create sufficient spaces in the number one GP lane to accept the volume exiting
the Express Lanes. Consequently, any queuing occurring in the number two Express Lane is not expected
to back into the number one Express Lane and disrupt the operations of through traffic in the #1 Express
Lane.

At Intermediate Access Location 10, LOS F conditions are anticipated eastbound during the evening peak
hour. The layout of the access area (see Figure 2.6.3) includes the single Express Lane continuing
through the access area with access provided across a skip-stripe. The LOS F conditions anticipated in
the GP lanes are anticipated to impair the ability of motorists both exiting and entering the Express
Lanes to do so at high speed. As motorists exiting the Express Lanes slow and/or stop to merge into the
GP lanes, trailing traffic in the Express Lanes will be slowed. Consequently, speed reductions in the
Express Lane are anticipated within the intermediate access area.
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At Intermediate Access Location 10, LOS F conditions are anticipated westbound during the morning
peak hour. The layout of the access area (see Figure 2.6.3) includes the single Express Lane continuing
through the access area with access provided across a skip-stripe. The LOS F conditions anticipated in
the GP lanes are anticipated to impair the ability of motorists both exiting and entering the Express
Lanes to do so at high speed. Consequently, speed reductions in the Express Lane are anticipated within
the intermediate access area. Since the volume of traffic exiting the Express Lanes is forecast to be light
(30 vehicles as shown on Figure 2.6.1), very few vehicles are anticipated to require a full stop in the
Express Lane while waiting to exit the lane.

Year 2045 Express Lanes Conditions
This section summarizes the LOS expected in the transition areas, segments and intermediate access
locations for Year 2045 traffic conditions.

Transition Areas

Table 2.6.9 summarizes the LOS in each of the transition areas anticipated for Year 2045. |In the
eastbound direction, the transition area near the LA/SB County line area is expected to operate at LOS D
during the morning and evening peak hours. The transition area in the vicinity of the Ford Street
interchange is expected to operate at LOS C and F in the eastbound direction during the morning and
evening peak hours, respectively. In the westbound direction, the transition area in the vicinity of the
Ford Street interchange is expected to operate at LOS F and C during the morning and evening peak
hours, respectively. The transition area near the LA/SB County line is expected to operate at LOS D and
F in the westbound direction during the morning and evening peak hours, respectively. The LOS F
conditions anticipated in the transition areas result from the traffic demand volume exceeding the
capacity of the lanes in the transition areas.

Segments

Table 2.6.10 summarizes the LOS for each of the Express Lane segments for Year 2045. In the
eastbound direction, the Express Lane segments are anticipated to operate at LOS D or better with d/c
ratios ranging from 0.26 to 0.85 during the peak hours. In the westbound direction, the Express Lane
segments are expected to operate at LOS D or better with d/c ratios ranging from 0.37 to 0.86. As noted
above, the LOS for single-lane Express Lanes is based on the d/c ratios.

Intermediate Access

Table 2.6.11 summarizes the LOS for each of the intermediate access for Year 2045. As discussed above,
three types of analysis were conducted for intermediate access with a “weave lane”: merge, weaving
and diverge analysis. For intermediate access with a “weave zone”, only a weaving analysis was
conducted. Intermediate Access Locations 1 to 8 have a “weave lane” while Intermediate Access
Locations 9 and 10 have a “weave zone”. For intermediate access locations with a “weave lane”, the
diverge analysis is conducted for the Express Lanes at the divergence to the weave lane; a weaving
analysis is conducted between the “weave lane” and the GP lanes; and a merge analysis is conducted for
the Express Lanes at the merge of the Express Lanes with the traffic incoming from the “weave lane”.
For the intermediate access location with a modified “merge lane”, the diverge analysis is conducted for
the GP lanes at the divergence to the merge lane; a basic segment analysis is conducted for the GP lane
segment downstream from the Express lane egress; and a merge analysis is conducted for the merge
from the merge lane into the Express Lane.

As shown in Table 2.6.11, the merge and diverge areas into and out of the Express Lanes into the

“weave lane” at Intermediate Access locations 1 to 8 are anticipated to operate at LOS D or better. At
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these same locations, weaving between the “weave lane” and the GP lanes is anticipated to operate at
LOS F in a majority of locations due to the over-capacity condition anticipated in the GP lanes. The poor
operations in the weaving area between the “weave lane” and the GP lanes are not anticipated to
disrupt operations in the Express Lanes. For those transition areas with “weave lanes” that are
anticipated to operate at LOS F in year 2045, additional analysis was completed to assess the potential
of the weave lane traffic to back into and disrupt operations of the Express Lanes. The process used to
determine the potential of weave lane traffic to back into the Express Lanes consists of the 3 steps
presented below and summarized in Table 2.6.12.

1. Table 2.6.11 shows that the LOS anticipated in the transition areas with “weave lanes”. The
LOS in all of the weaving areas is C or F. For weaving areas that are expected to operate at
LOS C, good traffic flow is anticipated and no queuing is anticipated in the “weave lane”. The
remainder of the steps is devoted to addressing the potential for queuing under LOS F
conditions in the “weave lane”.

2. Any intermediate access area where the Express Lane ingress volume exceeds the egress
volume is assumed to have no queuing problem. As vehicles move out of the number one
GP lane into the “weave lane”, they create space for vehicles to move out of the “weave
lane” into the number one GP lane. Where the number of vehicles moving out the GP lane
into the “weave lane” (ingress volume) exceeds the number moving into the number one GP
(egress volume), the potential to form queues in the “weave lane” is low; therefore the
likelihood is low that queuing in the weaving lane would disrupt operations of the Express
Lanes. The remainder of the steps is devoted to addressing the potential for queuing where
the egress volume exceeds the ingress volume and LOS F conditions are anticipated.

3. At an intermediate access area where egress exceeds ingress and LOS is F for the weaving
between the “weave lane” and GP lanes:

a. The amount by which the egress volume exceeds the ingress volume is calculated. The
space vacated by a vehicle entering the “weave lane” from the number one GP lane will
be available for a vehicle exiting the “weave lane” into the number one GP lane. Only
the volume by which the egress volume exceeds the ingress volume is liable to form
gueues in the “weave lane”. The remainder of the steps is devoted to addressing the
potential for queuing resulting from the volume by which the egress volume exceeds
the ingress volume under LOS F conditions for the weaving between the “weave lane”
and GP lanes.

b. The d/c ratio value in each intermediate access area where the egress volume exceeds
the ingress volume under LOS F conditions, for the weaving between the “weave lane”
and GP lanes, is identified.

c. Operational flow, corresponding to the d/c value identified in the previous step, is
determined using the Metropolitan Transportation Commission (MTC) speed
deterioration curve and the [-10 mainline speed-flow curve. The MTC speed
deterioration curve is used in Caltrans D-4 to relate d/c values to speed. Operational
flows are determined by identifying the speeds associated with a d/c value on the MTC
speed deterioration curve and then identifying the operational flow associated with that
speed on a the I-10 mainline speed-flow curve developed from existing PEMS speed and
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operational flow data along I-10 within the project limits. The MTC curve is used
because, for flows less than capacity, the MTC curve represents the best fit to the speed
deterioration curve developed from PeMS data. There are no empirical data available
from PeMS for flows greater than capacity. To provide a continuous speed-flow curve,
the curve based on PeMS data is extended to the origin (0,0) with a straight line. The
MTC speed deterioration curve and the |-10 mainline speed-flow curve are provided in
Appendix A-2.

d. If the operational flow identified in the previous step is sufficient for the number one GP
lane to receive the volume by which the egress volume exceeds the ingress volume,
then the “weave lane” is determined not to have a queue that would overflow the
“weave lane” and back into the Express Lanes. The operational flow in the number one
GP lane is assumed to be sufficient to receive the volume by which the egress volume
exceeds the ingress volume if the number one GP lane flow exceeds twice the volume
by which the egress volume exceeds the ingress volume. Under heavily congested LOS F
conditions, it is assumed that the number one GP lane would accept a vehicle exiting the
“weave lane” between every vehicle in the number one GP lane. Under these conditions
the number one GP lane would be able to accept all of the volume by which the egress
volume exceeds the ingress volume if that volume is less than half of the flow identified
in the previous step.

Table 2.6.12 shows that none of the “weave lanes” is anticipated to queue into the Express Lanes and
disrupt Express Lane operations.

At Intermediate Access Locations 9 and 10, which have no “weave lane”, LOS F conditions are
anticipated westbound during the morning peak hour for Intermediate Access Location 9 and eastbound
during the morning peak hour and westbound during the evening peak hour for Intermediate Access
Location 10, as shown in Table 2.6.11. These LOS F conditions result from the over-capacity conditions in
the GP lanes.

At Intermediate Access Location 9, LOS C and F conditions are anticipated eastbound in the access area
during the morning and evening peak hour, respectively. The layout of the access area (see Figure 2.6.3)
separates the Express Lane ingress and egress with a dedicated merge lane for the ingress. The egress is
provided with a dedicated GP receiving lane due to the reduction in the number of eastbound Express
lanes from 2 lanes to 1 lane. There is only one eastbound Express Lane downstream of Intermediate
Access Location 9.

As shown in Table 2.6.11, a LOS F condition in the GP lanes is anticipated eastbound in the access area
during the evening peak hours in year 2045 due to over-capacity condition anticipated in the GP lanes.
Since eastbound traffic exiting the Express Lanes has a dedicated GP receiving lane, traffic exiting the
Express Lanes in the number two Express Lane is not anticipated to affect through traffic in the number
one Express Lane. However, because of the LOS F condition in the GP lanes in the intermediate area,
traffic is anticipated to back up in the number two Express Lane as it “exits” the Express Lanes and
becomes the number one GP lane. In response, some traffic exiting the Express Lanes may try to use
the number one Express Lane as far downstream as possible before merging right; such maneuvers may
require substantial slowing or stopping in the number one Express Lane because of the backup from the

PARSONS San Bernardino Associated Governments
2-134



1-10 Corridor PA&ED Traffic Study Freeway Component
August 2014 Alternative 3 — Express Lanes Conditions Analysis

LOS F condition in the GP lanes downstream of and within the intermediate access; this downstream
“last second” lane changing behavior can be addressed by striping to prohibit lane changes between the
number one and number two Express Lane upstream of Intermediate Access 9 for a distance similar to
anticipated queuing in the number two Express Lane.

Also shown in Table 2.6.11, the ingress operation is analyzed with two ramp junction analyses: one
diverge and one merge. The exit from the freeway mainline number one GP lane to the Express Lane
merge lane is analyzed as a diverge. The merge from the merge lane into the Express Lane is analyzed
as a merge. Under 2045 conditions, the diverge from the GP lanes onto the merge lane is expected to
operate at LOS C and F during the morning and evening peak hours, respectively. The LOS F condition is
expected for the evening peak hours due to the over-capacity condition anticipated for the GP lanes.
The merge from the merge lane onto the Express Lane is expected to operate at LOS B and C during the
morning and evening peak hours, respectively.

Due to a limitation of the HCM merge analysis method to a minimum of 2 lanes on the freeway, an
adjustment was necessary because of the single Express Lane. The volume for the single through
Express Lane was increased by 2,400 passenger cars per hour. The 2,400 passenger cars per hour value
is the maximum flow per lane identified in HCM 2000 Exhibit 25-7 Capacity Values for Merge Areas. This
provides a worst case and yields a conservative analysis since the Express Lane is a managed lane which
is assumed not to reach capacity.

At Intermediate Access Location 9, LOS F conditions are anticipated westbound in the access area during
the morning peak hour. The layout of the access area (see Figure 2.6.3) includes the number one
Express Lane continuing through the access area and the number two Express Lane as the lane from
which and to which vehicles will exit and enter the Express Lanes. The number two Express Lane through
the access is expected to operate as a “weave lane”. Since the number two Express Lane is added
immediately upstream of the intermediate access area, through Express Lane traffic will be signed to
remain in the number one Express Lane and largely be unaffected by vehicles entering and exiting the
Express Lanes. The access area will be striped to prohibit lane changes between the number one and
number two Express Lanes within the intermediate access area. The weaving between the number two
Express Lane and the GP lanes is anticipated to operate at LOS F due to the over-capacity condition
anticipated in the GP lanes. The poor operations in the weaving area between the number two Express
Lane and the GP lanes are not anticipated to disrupt operations in the number one Express Lane. . Since
the Express Lane ingress volume (1,170) greatly exceeds the egress volume (10) as shown in Figure 2.6.2,
spaces created in the number one GP lane by vehicles moving into the number two Express Lane are
anticipated to create sufficient spaces in the number one GP lane to accept the volume exiting the
Express Lanes. Consequently, any queuing occurring in the number two Express Lane is not expected to
back into the number one Express Lane and disrupt the operations of through traffic in the #1 Express
Lane.

At Intermediate Access Location 10, LOS F conditions are anticipated eastbound during the evening peak
hour. The layout of the access area (see Figure 2.6.3) includes the single Express Lane continuing
through the access area with access provided across a skip-stripe. The LOS F conditions anticipated in
the GP lanes are anticipated to impair the ability of motorists both exiting and entering the Express
Lanes to do so at high speed. As motorists exiting the Express Lanes slow and/or stop to merge into the
GP lanes, trailing traffic in the Express Lanes will be slowed. Consequently, speed reductions in the
Express Lane are anticipated within the intermediate access area.
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At Intermediate Access Location 10, LOS F conditions are anticipated westbound during the morning
peak hour. The layout of the access area (see Figure 2.6.3) includes the single Express Lane continuing
through the access area with access provided across a skip-stripe. The LOS F conditions anticipated in
the GP lanes are anticipated to impair the ability of motorists both exiting and entering the Express
Lanes to do so at high speed. Consequently, speed reductions in the Express Lane are anticipated within
the intermediate access area. Since the volume of traffic exiting the Express Lanes is forecast to be light
(10 vehicles as shown on Figure 2.6.2), very few vehicles are anticipated to require a full stop in the
Express Lane while waiting to exit the lane.

2.6.6 Average Peak Hour Speed, Vehicle Hours of Delay and Cost of Delay

Based on SBTAM forecast data for Alternative 3 and depending upon time of day and direction of travel,
average speeds on I-10 during peak hours for a trip between the LA County line and the Ford Street
interchange (a distance of approximately 33 miles) are anticipated to range from 38 to 54 mph in the GP
lanes in 2025 and 25 to 42 mph in 2045. Average travel speeds in the Express Lanes during peak hours
are anticipated to range from 62 to 65 mph in 2025 and from 58 to 62 mph in 2045. Table 2.6.13
provides a summary of the average travel speeds anticipated along the 1-10 corridor under Alternative 3
in 2025 and 2045.

Table 2.6.14 shows that approximately 20,000 vehicle hours of delay are anticipated on I-10 within the
study area on a typical weekday in 2025 under Alternative 3 and approximately 24,000 vehicle hours of
delay in 2045. On an annual basis approximately 4.9 million vehicle hours of delay are anticipated in
year 2025 and 6.0 million vehicle hours in 2045. The annual cost of those hours of delay in 2025 is
estimated at $77 million and $95 million in 2045.

Table 2.6.13
Alternative 3 Condition I-10 Freeway Mainline
Average Peak Hour Speeds between the LA/SB County Line and Ford Street
2025 2045
Direction and Lane Type
AM Peak Hour | PM Peak Hour | AM Peak Hour | PM Peak Hour
Eastbound GP Lanes 54 38 42 25
Westbound GP Lanes 44 46 31 31
Eastbound Express Lane 65 63 62 61
Westbound Express Lane 63 62 58 60
Source: SBTAM post-processed data
Table 2.6.14

Alternative 3 Condition I-10 Freeway Mainline
Vehicle Hours of Delay and Cost of Delay

2025 2045
Daily Vehicle Hours of Delay on Weekdays1 19,766 24,165
Annual Vehicle Hours of Delay on Weekdays2 4,941,483 6,041,366
Annual Costs of Delay® $77,000,000 $95,000,000

1. Source: SBTAM.

2. Based on 250 weekdays per year.

3. Cost based on weekday hours of delay times cost of hourly delay from Caltrans “Life-Cycle Benefit-Cost Analysis
Economic Parameters 2012” (available at http://www.dot.ca.gov/hq/tpp/offices/eab/benefit_cost/LCBCA-
economic_parameters.html) assuming 9% trucks, which is the corridor average.
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Table 2.6.6: Year 2025 Alternative 3 Condition Express Lane Transition Area Peak Hour Level of Service !
§ N‘? AM Peak Hour PM Peak Hour
Transition Area Locations ‘.—2 §
* © 3::;"; d/c | Density* | LOS® 3::;"; d/c | Density* | LOS®
EASTBOUND
Near LA/SB County Line 6 |11,100 8,970/ 0.81 24.2 C 10,180| 0.92 27.1 D
Vicinity of Ford St 5 | 9,250 4,770 0.52 15.7 B 9,280/ 1.01 * F
WESTBOUND
Vicinity of Ford St 5 | 9,250 7,790/ 0.84 26.1 D 4,690 0.51 15.7 B
Near LA/SB County Line 6 | 11,100 10,720| 0.97 29.2 D 10,900/ 0.98 29.7 D

Notes:

1. The transition areas were analyzed based on the Highway Capacity Manual (HCM) 2000 basic freeway segment analysis.

2. Peak hour capacity for each General Purpose (GP) freeway lane is 1,850 vehicles per hour (vph).

3. Peak hour traffic volumes are shown in vph.

4. Density is shown in passenger cars/mile/lane (pc/mi/In).
5. Level of Service (LOS): Based on density except when traffic demand volume-to-capacity (d/c) ratio is greater than 1.00, which is LOS F (indicated with an asterisk (*) in the density column).
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Table 2.6.7: Year 2025 Alternative 3 Condition Express Lane Segment Peak Hour Level of Service !

#of Express AM Peak Hour PM Peak Hour
Express Lane Segment Locations® Express Lane | homand Demand
Lanes | Capacity’ Volume?® d/c | Density® | LOS® - d/c | Density® | LOS®
EASTBOUND
Between Beginning of Express Lanes and Access 1 2 4,000 2,400| 0.60 20.6 C 2,810 0.70 24.1 C
Between Access 1 and Access 2 2 4,000 2,600/ 0.65 22.3 C 2,840/ 0.71 24.4 C
Between Access 2 and Access 3 2 4,000 2,320| 0.58 199 C 2,710| 0.68 23.2 C
Between Access 3 and Access 4 2 4,000 2,200/ 0.55 18.9 C 2,330 0.58 20.0 C
Between Access 4 and Access 5 2 4,000 2,360/ 0.59 19.6 C 2,480| 0.62 20.6 C
Between Access 5 and Access 6 2 4,000 2,240| 0.56 18.6 C 2,310 0.58 19.2 C
Between Access 6 and Access 7 2 4,000 2,000| 0.50 16.6 B 1,980/ 0.50 16.5 B
Between Access 7 and Access 8 2 4,000 1,920/ 0.48 16.5 B 2,200| 0.55 18.9 C
Between Access 8 and Access 9 2 4,000 1,100 0.28 9.1 A 2,320| 0.58 19.3 C
Between Access 9 and Access 10 1 2,000 430/ 0.22 = A 1,680 0.84 - D
Between Access 10 and End of Express Lanes 1 2,000 440/ 0.22 - A 1,500, 0.75 - C
WESTBOUND
Between Beginning of Express Lanes and Access 10 1 2,000 1,560/ 0.78 - C 580/ 0.29 - A
Between Access 10 and Access 9 1 2,000 1,700, 0.85 = D 590/ 0.30 - A
Between Access 9 and Access 8 2 4,000 1,910 0.48 15.9 B 1,100 0.28 9.1 A
Between Access 8 and Access 7 2 4,000 2,200| 0.55 18.9 C 1,400| 0.35 12.0 B
Between Access 7 and Access 6 2 4,000 1,960 0.49 16.8 B 2,200/ 0.55 189 C
Between Access 6 and Access 5 2 4,000 2,180| 0.55 18.7 C 2,260/ 0.57 19.4 C
Between Access 5 and Access 4 2 4,000 2,400/ 0.60 20.0 C 2,320| 0.58 19.3 C
Between Access 4 and Access 3 2 4,000 3,010/ 0.75 25.8 C 3,170/ 0.79 27.2 D
Between Access 3 and Access 2 2 4,000 3,280/ 0.82 28.2 D 3,380| 0.85 29.2 D
Between Access 2 and Access 1 2 4,000 2,800/ 0.70 24.0 C 3,360 0.84 29.0 D
Between Access 1 and End of Express Lanes 2 4,000 2,840 0.71 24.4 C 3,400 0.85 29.4 D

Notes:

i

. Two-lane Express lane segments were analyzed based on the Highway Capacity Manual (HCM) 2000 basic freeway segment analysis.

Since no HCM 2000 method is available for one-lane Express lane segments, demand volume-to-capacity (d/c) ratios were calculated.

Peak hour traffic volumes are shown in vph.

o Nk wN

Locations of the access areas are illustrated on Figure 2.6.3.
The capacity used for the Express lane is 2,000 vehicles per hour (vph).

Density is shown in passenger cars/mile/lane (pc/mi/In).

One-lane Express lane LOS is based on the d/c ratio using the conversion in Table 2.1.2. One-lane Express lane segments are

highlighted in the table and show "--" for density since a method to calculate density is not available.
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Level of Service (LOS): Two-lane Express lane LOS is based on density except when traffic demand volume-to-capacity (d/c) ratio is greater than 1.00, which is LOS F.

1-10 Corridor PA&ED Traffic Study

August 2014

San Bernardino Associated Governments



SJUSWUIBA0D PaleId0SSY oulpJeulag ues
$T0Z ¥sn3ny
Apmis a1yjeu) 43:8vd Jop1iod 0TI

SNOSsdvd

‘aueq ssa4dx3 ay) ojul sue| a81aw 3yl wouy 2849w aY) J0) PRIONPUOI SEM 6 SSIJY g3 10y SIsAjeue adiaw 3yl ‘6
‘aue| 9819w aue ssa.dx3 ayj 03 aue| 4o dUo Jaquinu Suljuiew AeMaauy 3Y) WO IXd 3} J0j PIIONPUOD SEM G SSII2Y g3 404 Sishjeue a81aAIp ay] '8
*)4 005Z UeY} J91eaUS SI SEalR OM] B} UMD SIUBISIP By} pue ssai8a pue ssaidul ay) sajesedas usisap pasodoud ayj aduls g SS90y g3 404 PRIINPUOD SEM SISAjeue Juawsas diseq v *£
*,9UB| 9ABIM,, B} O}u| SaUeT ssaidx3 Ay} JO INO puE 0| SESJE A} J0) PRIONPUOD Sem sishjeue aS1aAIp pue a81aw ay] ‘9
*(u/1w/od) sue/ajiw/sied saduassed ul UMoys si Ajisua@ "uwin|od AlIsuap ay3 ul () 3S1IS1Se Ue Yim paiedipul) 4 SO S! Ydiym ‘00°T ueyl Jaieassd si oned (9/p) Apeded-o1-awinjoa puewsap diyjey usym 1dasxa Ajisuap uo paseq si SO :(SO1) 921A43S JO [9A97 '
*YdA Ul UMOYS 3JE SAWN|OA J1j4el} INoY Yeadd 't
*3)iw §°0 Uey} SS3| SI Y18ua| Y3 I due| dABSM 1O XNV Ue Joj yda Q -
*3|lW T UeY} SS9 PUE 3|IW §°Q Uey} J193eaJS S| Yi8ua| aY3 JI dUE| ABSM JO XNV UE 104 YdA 000‘T -
*3|IW T Spaadxa Yi13ua| ay3 JI sue| aAeam Jo (XNY) Al

Xne ue 1oy yda 0s8'T -
‘aue| ssaudx3 Yyoea 4oj yda 000’z pue aue| (d9) asodund |edauan yoea 4oy (Yda) inoy tad saja1ysn 0S8‘T -

:apn|aul saue| Aemaauy 10y saldeded unoy yead ¢

"€°9°Z 24n814 UO Pa1LIISN||I BB SR SSIIIE BU] JO SUOIIEIOT T

‘uolieangiyuod aue| ayl uo uipuadap ‘poylaw sisAjeue uineam Jo/pue poyiaw sisAjeue uonounl dwes 000z (INDH) [enuel Audede) AemysiH ay3 uo paseq pazAjeue aiam seale ((gM) PUNOQISam pue (g3) punogises) ssadde alelpawialul aue| ssaldx3 ayl ‘T

:S910N
! TLT 4 * 99'0 0267 62°0 085S IT'T 0818 LL0 |0ES'T 0 |0OY'Z| 0 |000C O ¥ | O |T am
sisAjeuy 984aA1q 40 9343|\] ON OS due] 9AB3\\ ON 0T SS9y
4 * 9 89T | TI'T |08T'8 69°0 (08€E'T 89'0 |000°'S 0T'0 00T 0 |oov'. 0 |000C O v | O | T @3
sisAjeuy 984aA1Q J0 353N ON OS duET] dABIMW ON 4 L'8T 4 * 9’0 |0€9°'S ¥1°0 0€S €T'T 08€'8 0%'0 |085'T 0 |0OY'Z| 0 |000% O ¥ | 0| T am
Q | 9T | 8 9T 3 | GpLE | O L€ | 4 | 88T O ,T6T | 860 0206 | vL0 OLFT | S9°0 0¥0'9 | TTO 0TT 0 0S¢6 0 0002 O S O T @3 oY
g 6'TT g 78T g [ g 96T ) 9°€T 4 * 76'0 0€8°9 720 0S8 80'T 0008 I7°0 0T9°T 0 |(00Y'Z| 0 |000% O ¥ | T |T am
9 76T v L6 ) [Ara4 9 L'6T E| * ) 0CC | TT'T 00E'8 ¥7'0 |0SL'T £8°0 0T¥'9 87°0 |060'T 0 ooy’ 0 |000v O v | T | T @3 sy
4 8'LT 4 €91 4 8T o] 0ze o] 9ve 4 €ST | €60 |588'9 TE0 S0T'T S9°0 08L'Y 8%7°0 |068'T 0 |00OY'Z| 0 |000% O ¥ | T | T am
9 08T 9 8'ST ) 00¢ ) ot E| * ) 6'7¢ | 00T |0TY'L 70 089'T S6°0 (0T0'L 70 0V9'T 0 |oov'. 0 |000v O v | T | T @3 Ly
4 98T 4 6°LT o] 0ze 4 86T 4 78T 4 T9T | SL°0 |08S'S 8%°0 |076'T 99'0 0267 ¥%7'0 |0SL'T 0 |(00OY'Z 0 |000% O ¥ | T | T am
g 9T g §'9T ) 0°€C ) vee ) v'1e g 00C | 980 06€9 97’0 |0v8'T 080 |026'S ¥7'0 |0EL'T 0 |oov'Z 0 |000Y O v | T | T @3 oy
4 16T 4 L'6T o] 97 o] 8'T¢C o] 8'0¢ 4 T6T | S80 0979 050 |000'C 8L°0 0LL'S 050 |000°C 0 |(0OY'Z| 0 |000% O ¥ | T | T am
g S'6T g 6'8T ) Lyt ) 9€C ) 0ve ) 87¢ | 860 0ST'L 150 (0V0'T 06'0 0599 8%7°0 |068'T 0 |oov'Z 0 |000Y O v | T | T @3 sy
) ACT4 ) %74 ) T'€C ) 8'€C ) TSt 4 * S6°0 (0V0'L ¥S°0 |0ST'C 10°T 0TS'L S50 002T 0 |(0OY'Z| 0 |000% O ¥ | T |T am
2 ot g €61 2 e 2 0ce 2 9Lt 2 87¢ | 860 0606 9’0 0T8T 080 |00¥'L S¥0 0LLT 0S8‘T 00V'Z| O (000%| T |v | T ¢ @3 rEY
a 18T ) TLe a 0'TE a S'6C 4 * 4 * 12T 0268 89'0 0TLC 6T'T 008'8 S9°0 085C 0 |(00OY'Z 0 |000% O ¥ | T |T am
9 96T 9 98T ) 8'9¢ ) €€ E| * ) ST | ST'T |9€5°8 050 [¥66'T 06'0 9599 TS0 #00'T 0 |oov'. 0 |000Y O v | T | T @3 Emy
) 08¢ ) 9'€C a 6'C€ a 0ze 4 * 4 * 62°T 0856 TL°0 (0¥8'C TT'T 0628 89'0 |00L°C 0 |(00OY'Z| 0 |000% O ¥ | T |T am
) 9t 9 96T ) 08¢ ) 8'5C | * | * €T'T (0S€'8 €5°0 060'C T0°T 09%'L 950 0CC'C 0 |oov'. 0 |000v O v | T | T @3 sy
a T8t ) L€ a L'TE ) 9/t 4 * 4 * OT'T 0LT'8 89'0 0TLC €0°'T 0T9'L 850 0TE'C 0 |(00OY'Z 0 |000% O ¥ | T |T am
) 9€C ) LTt ) LLe ) ove E| * ) 0€C | Y¥O'T 00L'L €5°0 00T'T 68°0 (0859 750 1090'T 0 |oov'Z 0 |000Y O v | T | T @3 ry
SO1 | Ausuag | sO1 | Ausuag | sO1 | Ausuaq | sO1 | Ausuaa | sO1 | Ausuaa | sO1 | Ausuag | d/p ,2HInIon 2/p ,2HInIon 2/p ,2UINION 2/p ,2UINION m m
puewaq puewaq puewaq puewaq W o W .m W o W .m M. ,suoneao]
Wd WY Nd WY Nd WY PN ssaadx3 PN ssaadx3 = ® m m |7 m m m. 5329V
do ‘@neap do ‘aneap S | ejeipawuaiu]
- TETTY 452849010 ;Suineam 4NoH xead INd INoH xead NV ¢ fapede) adAj aueq
1 99INISS JO [9A37] INOH Hedd $s320Y djelpawiaju| aue] ssa4dx3 uonpuo) € AANEBUIRNY STOT 1BDA :8°9°C d|qel

2-157



Table 2.6.9: Year 2045 Alternative 3 Condition Express Lane Transition Area Peak Hour Level of Service !

] N, AM Peak Hour PM Peak Hour
Transition Area Locations "_'i g
* © 3:::;"; d/c | Density* | LOS® 3:::;"; d/c | Density* | LOS®
EASTBOUND
Near LA/SB County Line 6 |11,100 10,350/ 0.93 27.7 D 10,800/ 0.97 28.7 D
Vicinity of Ford St 5 19250 5,840 0.63 19.5 C 10,750  1.16 * F
WESTBOUND
Vicinity of Ford St 5 19250 11,210 1.21 * F 6,840 0.74 22,6 C
Near LA/SB County Line 6 | 11,100 11,040/ 0.99 29.6 D 12,160/ 1.10 * F

Notes:
1. The transition areas were analyzed based on the Highway Capacity Manual (HCM) 2000 basic freeway segment analysis.
2. Peak hour capacity for each General Purpose (GP) freeway lane is 1,850 vehicles per hour (vph).
3. Peak hour traffic volumes are shown in vph.
4. Density is shown in passenger cars/mile/lane (pc/mi/In).

5. Level of Service (LOS): Based on density except when traffic demand volume-to-capacity (d/c) ratio is greater than 1.00, which is LOS F (indicated with an asterisk (*) in the density column).

PARSONS 2-158

1-10 Corridor PA&ED Traffic Study

August 2014

San Bernardino Associated Governments



Table 2.6.10: Year 2045 Alternative 3 Condition Express Lane Segment Peak Hour Level of Service !

#of Express AM Peak Hour PM Peak Hour
Express Lane Segment Locations® Express Lane | homand Demand
Lanes | Capacity’ Volume?® d/c | Density® | LOS® - d/c | Density® | LOS®
EASTBOUND
Between Beginning of Express Lanes and Access 1 2 4,000 2,600 0.65 22.3 C 3,020/ 0.76 25.9 C
Between Access 1 and Access 2 2 4,000 3,060/ 0.77 26.3 D 3,040/ 0.76 26.1 D
Between Access 2 and Access 3 2 4,000 3,060/ 0.77 26.3 D 3,120/ 0.78 26.8 D
Between Access 3 and Access 4 2 4,000 3,140/ 0.79 27.0 D 3,200/ 0.80 27.5 D
Between Access 4 and Access 5 2 4,000 3,200/ 0.80 26.8 D 3,260/ 0.82 27.3 D
Between Access 5 and Access 6 2 4,000 3,040/ 0.76 25.4 C 3,050/ 0.76 25.4 C
Between Access 6 and Access 7 2 4,000 2,720| 0.68 22.7 C 2,630/ 0.66 21.9 C
Between Access 7 and Access 8 2 4,000 2,680 0.67 23.0 C 2,600| 0.65 223 C
Between Access 8 and Access 9 2 4,000 1,920 0.48 16.0 B 2,880 0.72 24.0 C
Between Access 9 and Access 10 1 2,000 520/ 0.26 = A 1,690, 0.85 - D
Between Access 10 and End of Express Lanes 1 2,000 510/ 0.26 - A 1,610 0.81 - D
WESTBOUND
Between Beginning of Express Lanes and Access 10 1 2,000 1,700/ 0.85 - D 740| 0.37 - A
Between Access 10 and Access 9 1 2,000 1,720, 0.86 = D 760, 0.38 - A
Between Access 9 and Access 8 2 4,000 2,880 0.72 24.0 C 1,600 0.40 13.3 B
Between Access 8 and Access 7 2 4,000 2,840/ 0.71 24.4 C 2,220| 0.56 19.1 C
Between Access 7 and Access 6 2 4,000 2,720| 0.68 23.4 C 3,240/ 0.81 27.9 D
Between Access 6 and Access 5 2 4,000 3,000/ 0.75 25.8 C 3,220| 0.81 27.7 D
Between Access 5 and Access 4 2 4,000 3,280/ 0.82 27.5 D 3,200/ 0.80 26.8 D
Between Access 4 and Access 3 2 4,000 3,390/ 0.85 29.3 D 3,400| 0.85 29.4 D
Between Access 3 and Access 2 2 4,000 3,400/ 0.85 29.4 D 3,400/ 0.85 29.4 D
Between Access 2 and Access 1 2 4,000 3,040/ 0.76 26.1 D 3,400| 0.85 29.4 D
Between Access 1 and End of Express Lanes 2 4,000 2,940 0.74 25.3 C 3,400 0.85 29.4 D

Notes:

i

. Two-lane Express lane segments were analyzed based on the Highway Capacity Manual (HCM) 2000 basic freeway segment analysis.

Since no HCM 2000 method is available for one-lane Express lane segments, demand volume-to-capacity (d/c) ratios were calculated.

Peak hour traffic volumes are shown in vph.

o Nk wN

Locations of the access areas are illustrated on Figure 2.6.3.
The capacity used for the Express lane is 2,000 vehicles per hour (vph).

Density is shown in passenger cars/mile/lane (pc/mi/In).

One-lane Express lane LOS is based on the d/c ratio using the conversion in Table 2.1.2. One-lane Express lane segments are

highlighted in the table and show "--" for density since a method to calculate density is not available.
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AT INTERMEDIATE ACCESS LOCATIONS FOR THE EXPRESS LANES)

AM / PM - RAMP PEAK HOUR TRAFFIC VOLUMES

AM/PM - HIGH OCCUPANCY VEHICLES(HOV) OR
EXPRESS LANES PEAK HOUR TRAFFIC VOLUMES
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« 1aux - # OF AUXILARY LANES
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LINE AND FORD ST)
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(WEST OF LA/SB COUNTY LINE)

EXPRESS LANE

LOOP RAMP

GP LANE
AUXILIARY
LANE

RAMP

FIGURE 2.6.1
I-10 CORRIDOR STUDY PA/ED
ALTERNATIVE 3 - EXPRESS (YEAR 2025)

FREEWAY TRAFFIC VOLUMES
AND LANE CONFIGURATION
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4,780/ 6,885

4,920/ 5,580
1,750 / 1,920 1,890 / 1,205
Ingress: 430/340 Ingress: 70/995
. Eggress: BB erese 41,3168{2,2%20 —— WESTBOUND Egress: 310/19»5EXPRESS N
ACCESS 6 " ACCESS 7
5,580 / 6,350 5,480/ 6,460 5,150 / 7,340
1,960 / 2,200 1,960 / 2,200 2,200 / 1,400
(Ve
'_
S| ey e laux T — = daux __ __ ___ N « 4 L
a 4 =) <4 =
b s e e—— — e e e e e et e [ ] e ———— 2:_2;7,7 ——135
L
& 4= ~— 21— > iy [oa)
L i,
L (2]
w
6,670/ 7,350 7,050/ 7,570 7,610/ 7,660
2,000 / 1,980 2,000 / 1,980 1,920 / 2,200
EXPRESS B
P ACCESS 6  5,920//6,390 g 6,090 / 6,670 EXPRESS 7,010/ 1,410 SN
1,730 / 1,840 S 2,000 / 1,980 ACCESS 7 1,640 / 1,680
Ingress: 270/140 O i i — [ngress: 280/520
Eg?’ess: 510/470 o Riverside Ave LASTEOIND Eg%ess: 3607300 MouSnl‘I?c\J/ ienr UP
Cedar Ave g Pepper Ave (UPRR)
Sperry Dr @
5 Sunwest Ln
5,020 / 7,280 = 3,750/5,820 2,940/ 4,500
— 4,650/ 6,930 2,200 7 1,400 == WESTEOUND 4.820 /7,070 X © ’2,200// 17400 %,200'/ 1,400 N
2,200 1,400 32007 1400 o g S| 2,700/3,700
N 3 Valley Blvd S © o ® 2,200 / 1,400
5,260 / 7,590 \ 5,380/ 7,830 E % § 5,340/7,870 ¥ o 7,620/ 8,430
2,200 / 1,400 %& 2,200 / 1,400 S 0_ S 2,200 / 1,400 S N E S+ 2,200 / 1,400
— éba = 9] ©
T 1 - Xodl) 4,920 7 4,730
= e laux vt ¢ < laux ¢~ _ , e = ¢ claux _—__ <2 _ “laux _ |
i <4 P <4 <4 « 4 ) «4 Lo
e e e g~ 00— -
@ - 4> I i 4— 4—> o]
w0 4= AR N ATAX 5 Tyl [ Talx > I3 == —FOURS 1 2GUX > 141 aUx 2z
~
? oy o 20/, e 5;0/€/ 2,8207 3,090\ o 1240/ 1,830 i
%20 * 7,770/ 7,890 v 21 8,110/8,150 ’ 7,930/ 8,130 y 9,170/9,910
1,920 / 2,200 1,920 / 2,200 1,920 / 2,200 ’ " Redlands Blvd
7,230/ 7,140 7,700/ 7,700 7,540/ 1,540
— 1’,920 / 2,’200 %,920 / 2:200 :’920 / 2:200 51’,1912(3{?,’2%0 1,920/ 8,080 71’2128//2’28(%0 -
Rancho Ave Co('érﬁ& )OH 9th S+ Mt Vernon Ave 1,920/ 2,200 Hunts Ln 5 ’
La Cadena Dr LASTEOUND —=
LEGEND
AM / PM - GENERAL PURPOSE(GP) PEAK HOUR TRAFFIC VOLUMES oV LANE LOOP RAMP FIGURE 2.6.1
A
o INTERUEDIATE ACLESS. LOGKT ONS FOR THE Exoness LaS) e UEST O La/se connts LEl| RAMP GP LANE 1-10 CORRIDOR STUDY PA/ED
AM / PM - RAMP PEAK HOUR TRAFFIC VOLUMES EXPRESS LANE AUXILIARY ALTERNATIVE 3 - EXPRESS (YEAR 2025)
AM/PM - HIGH OCCUPANCY VEHICLES(HOV) OR (BETWEEN LA/5B COUNTY LANE FREEWAY TRAFFIC VOLUMES
EXPRESS LANES PEAK HOUR TRAFFIC VOLUMES L AND LANE CONFIGURATION
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« 1aux - # OF AUXILARY LANES
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8,000/ 6,830

8,380/ 5,630

1,580 7 530
Carnegie Dr = VESTEOUNT Ing;iég:/ gg(())/sso ftyduros EXPRESS II':%Ig’I;%SSS 230720
N 7,240 / 7,050 7,810/ 7,080 | Egress: 300/250 B ACCESS 9 —
2,200 / 1,400 2,200 / 1,400 | 760 , 6% EXPRESS ,
8,240/ 7,640 / ACCESS 8 8,460/ 7,260 8,700/ 6,430 9,280/6,110
o 2,200 / 1,400 560 400 / 1,910 / 1,100 1,910/ 1,100 1,700 / 590
o/
© A3 800 &1 < 1aux ] « 1aux «2aux -
S _&laux__ _« < 4 N 7 i K6 19D O ke AN B B Dl N R S N N S PR SN VD S B2 L i ——
: ,,,,,,,,,,,,,,,,,,,,,,,,,, D — R — i%7,7,7,7,7,7,7,7,7:::::‘:2:';','? —e— =
E I ~TTTTmmmmmmmmTT 3-----mpm--e- 4—> 2~ 4—> A 1----- U_‘I_) 55— o
___________ — — — — e —— e e i m— — — e e e m— — — — — ] m———(— — ——— — p— e
« Taux = Taux - Taux—> Taux >
= N 5
8 6,560/ 8,880 EXPRESS 6,790/ 8,690 6,080/ 9,1 6,160/
S 1',920 / 2,'200 - ACCESS 8 W’,woo / 2,’320 AGD 1100 / 2,520 ,430 / 19,,66830
8 6,420/ 8,300
S g e 5,620/ 7,430 ACCESS S~ S0/amn0 —
= Ingress: 10/570 ’ ’ )
Waterman Ave 'Z Egress: 830/450 Richardson St Mountain View Ave Weg?_-| F((Eenil:légr)wds IEg%eSiSj 558%158
- Tippecanoe Ave oS B9
3 LASTBEOUND California St
6,930/ 3,940
1,700 / 590
1,410/ 4,310 8,180/ 4,920
6,320/ 3,620 1,700 / 550 e YESTEOUND 8,900 / 5,730 1,530 / 980 7,130/ 4,460
P 1,700 / 590 1,700 / 590 Ingress: 170/10 1560 / N
8,310/ 4,870 1.073 / 694 163/ 374 Egress: 30/0 8,?'{)20/ 5r,83[?0
1,700/ 590 ’ 7 EXPRESS. 77 S
A0 9,560/ 6,190 0. ~ o
R20/6110 o, 1560/8,1 %, | ACCESS 10 N \
— 1 < X ©
= <2aux I Taux o 1,990 / 1,250 o
| s Zelow e A ___elaux o AN o o |5
L <4 <4 N “ 2 S A “f 761 l‘f
2 = I= 1- T R R 1- \/ i
< ——
L ~1aux- - 4= {7 4_)/1/74__7KJX_—>_W\‘_TCWX_—) 4= 1S 4~ »
& 1,080/ 2,230 W@ ikl p m
’ , o S 1,760/ 2,220 = P / b
6,160 /9,640 2 N 6,020/ 9,340 # ‘ &
430./1,880 256 / 561 676 / 1,051 B 430 /1,680 % P ,EXPRESS‘I 4,4?&130//1,85,(3040
5,440/ 8,680 ACCESS 10
- MU AF0ee0 spesge | s cureka st S c o, ° e D
’ , ureka 200 / 1,380 ,
Nevada St Alabama St Tennessee St Colton Ave/ Ingress: 240/120 Church St o Cypress Ave
k St : c University S+
New Yor FASTEOUND —— Egress: 230/300 o Y
LEGEND Orange Ave 8 Citrus Ave
o
AM / PM - GENERAL PURPOSE(GP) PEAK HOUR TRAFFIC VOLUMES o Lane LOOP RAMP FIGURE 2.6.1
A
K (NTERMEDIATE MCLESS LOCATIONS FOR THE. EXPRESS LAES) oo UEST OF Lh/sh couTy L) | RAMP 6P LANE 1-10 CORRIDOR STUDY PA/ED
AM / PM - RAMP PEAK HOUR TRAFFIC VOLUMES EXPRESS LANE AUXILIARY ALTERNATIVE 3 - EXPRESS (YEAR 2025)
AM/PM - HIGH OCCUPANCY VEHICLES(HOV) OR (BETWEEN LA/5B COUNTY LANE FREEWAY TRAFFIC VOLUMES
EXPRESS LANES PEAK HOUR TRAFFIC VOLUMES A AND LANE CONFIGURATION
<1 - % OF GP, RAMP OR EXPRESS/HOV LANES f—;f4 F* 777777 — SHEET 5 OF 6
« 1aux - # OF AUXILARY LANES
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6,230/ 4,110 — WLSTEOUNLD

e
7,420 / 4,720 8,320/ 5,050 8,420 /5,150

0

L ,(T ~

it <4 <4 «4 <1 4 1 4

[Te]

O\ (lane add)

o] Tt oo -

& 5= N 5~ 5

b / 17 17

w

4,770/ 9,280 4,640/9,110 4,720/ 9,180
Redlands Blvd 4,170/ 8,440
&
Palm Ave Highland Ave Ford St Wabash Ave
FASTEOUND —=
LEGEND
AM / PM - GENERAL PURPOSE(GP) PEAK HOUR TRAFFIC VOLUMES oV LANE LOOP RAMP FIGURE 2.6.1
A
AT ITEREDIATE ACELSS LOOATIONS FoR THE. eroress Laes) GEST OF TA/SD COWTY L0E) | RAMP GP LANE 1-10 CORRIDOR STUDY PA/ED
ALTERNATIVE 3 - EXPRESS (YEAR 2025)
AUXILIARY
EXPRESS SanE CANE FREEWAY TRAFFIC VOLUMES
LINE AND FORD 5T) W ( . AND LANE CONFIGURATION
- A W b b
<1 - % OF GP, RAMP OR EXPRESS/HOV LANES — . 4 F 777777777 — SHEET 6 OF 6

« 1aux - # OF AUXILARY LANES
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=— WLESTEOUND
8,210/ 9,030 8,230/ 9,260 8,280/ 9,230
{,700/ 1,700 1,700 / 1,700 1,,710/ 1,720 %
HOV ACCESS — 82,]9385 ?,’470%0
N 20 NN & A0
9,570/ 10,160 W 8,940/ 9,750 Q 0 _ 9,290/ 10,050 9,270/ 10,140 % %
{ 720 / 1,740 Q\ 1’ 720/ 1 ,740 % 7 1’ 700/ 1 7’00 1’ 710/ 1 7’20 Q //
’ 3 6\3 3 ) 3 ’ ’ ’ Q)q :e/
—HOV ACCESS & =
» o - _elqux_ “ e e N\ 5 -
4,,4,,4,,4,,4,,4,,4,,4,,4,,4,,4,,4,,4,,i%l 7777777777777777777777777777777 { 7777777777777777777777777777 A———domeeeeeee——__Udne dropl _____ 4/ |=
- > —
— — — - N\ — — (lane add) o
1w 1 2 T auX— 1A 1< 1 o— N
6. @ N %
< v
8,860/ 8,530 70/3 8,230/ 8,140 8,650/ 8,780 4 10,190/ 10,420 O/VQ 4 N
1,700 / 1,660 L7 1,700 /{1,660 1,700 / 1,660 IR 2N
7,450 / 7,460 7,790/ 7,870 9,370/ 9,520 10,360/10,800
1,700 / 1,660 1,700 / 1,660
White Ave Park Ave Garey Ave Towne Ave San Antonio Ave Indian Hill Blvd
Orange Grove Ave LASTEOUN) —=
7,750/ 9,680 7,270/ 9,150
== WLESTEOUND '@%gf%ﬂ? 3,040 / 3,400 3,040 / 3,400
10,230/ 11,360 1,410/ 8,470 8,450/ 9,950 Ingr’ess: 330/630 8,490/10,320 3
p 2,940 / 3,400 2,940 / 3,400 Egress: 430/630 3,040 / 3,400 SR E N
8,330/ 9,330 T
11,040/ 12,160 ) TR St , " EXPRESS th st S
N !5, ACCESS 1 o S
%{LQ\ - 2/ \%Q’ -
% ©
= o N 1 1 w
Zz| <6 ) «1aux P © «4 - o
= 2 K «F------Lt---- -—(—2—FAJ\ K —e2— S
N T e . S — W F e B e ———— i ———— —
m 4 4= L
<> ————axs = ¢ =< A = |5
my 7,010/ 6,850 Taux - ¢
7 750 2,600 / 5,020 " &5
/930 QD)Q \
Palo Verde St A SN €S |_EXPRESS
ACCESS 1
<— 8,230/ 8,570 1,160/ 7,000 —>
A a0, 31020 8,000/ 8,150 1560 S1ok tioe0 ok
Monte Vista Ave Central Ave Benson Ave Inmésm m%/mo San Antonio Ave Euclid Ave Sultana Ave
E : 440/760
FASTEOUND —— Mgresfr -
LEGEND ountain Ave

AM / PM - GENERAL PURPOSE(GP) PEAK HOUR TRAFFIC VOLUMES

(GP PEAK HOUR TRAFFIC VOLUMES INCLUDE INGRESS AND EGRESS VOLUMES
AT INTERMEDIATE ACCESS LOCATIONS FOR THE EXPRESS LANES)

AM / PM - RAMP PEAK HOUR TRAFFIC VOLUMES

AM/PM - HIGH OCCUPANCY VEHICLES(HOV) OR
EXPRESS LANES PEAK HOUR TRAFFIC VOLUMES

<1 - # OF GP, RAMP OR EXPRESS/HOV LANES
« 1aux - # OF AUXILARY LANES

HOV LANE

AND EAST OF FORD ST)

(BETWEEN LA/SB COUNTY
LINE AND FORD ST)

(WEST OF LA/SB COUNTY LINE

EXPRESS LANE

LOOP RAMP

GP LANE
AUXILIARY
LANE

RAMP

FIGURE 2.6.2
I-10 CORRIDOR STUDY PA/ED
ALTERNATIVE 3 - EXPRESS (YEAR 2045)

FREEWAY TRAFFIC VOLUMES
AND LANE CONFIGURATION
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1,720/10,080

S 3,400 / 3,400
8,520/ 11,124 S
- Ingﬁrﬁég _/12528:?;594 14020/ 620 == WESTBOUND 1,630/10,620  1,400/10,290 S 9,510/11,620
Egress:' 480/594 3,400 / 3,400 3/,400 / 3,400 %” 3,400 / 3,400
_ EXPRESS S A% . < S
[~ ACCESS ™ 2 X < e N S
< %, 7,940/ 10,960 N - 8,690/11,780  ©
«© NS " 3,400 / 3,400 1 30 3,400 / 3,400 =
§ 4 ‘] 4 L <4 © <4 =4 ————aux__ T T -
— 2 —— - | e g, ,—,— — ————— Y | ———— | —————————— e 3
E 22— | F—-=mmmmmmm e | Femmeee- 3o---r----- 2 i =
2 = NI~ 7 = Tax = . o
] s ]
* | QN A 8,330/ 7,470 8,480/ 8,550 “
EXPRESS | 2 @Q\ 3,060/ 3,120 3,060 / 3,120
ACCESS 2 AR W™ 8,370 /9,070
8,820/ 8,910 7,350/ 6,980 \X 6,790/ 6,980 3,060 / 3,120
< : 2,600 /56301/0810 73’,%2(?//36,?%0 3,060 / 3.120 WO 3,060 / 3,120 —
ngress: R .
Campus Ave 6th S+ Eg?’ess: 460/730 Grove Ave 4th St Vineyard Ave Archibald Ave
LASTHEOUND —=
)
c
<
2
9,790/ 10,690 S
1 2,900 / 22)8(;3560 == WLSTLOUND S S
ngress: > )
9,660/10,040  Egrese: 490/360 10,410/10,310 8,750/ 9,060 S =
&— 3,400 / 3,400 e ’ ’ ,390 / 3,400 & 3 N
@ EXPRESS_ 11,160/11,550 S oaux  11,710711,400 | . S5,550/6,520 8,770/9,420 S
[ ACCESS 3 " '3,3907/ 3,400 5 3,390 / 3,400 N | 3,390 / 3,400 3,390 / 3,400 §
s‘ DY iy
10,210/12,170 U ©
== 3,400 / 3,400 2 2,960/2,340 \ 3,230 / 2,900 ©
L e lanx______ _ _____xlox____ ¢ L2 _«3aux S _daux__ - \ S————— 2 __elaux ___¢ s
L «4 o A | leema . « 4 <4 <4 <4 <4 /) M
S A T | e e e e e e e R T0)—————— 5
@ 4 = 4 - 41— 4= 4— 4— 4 Y
wl =7 Taux - T T T T T Tauxe 27 2aux —f}___;__ — — T Taux - v
L 1,610/ 2,790 133 1,270 / 1,120 i,
9,050/10,100 9,550/ 11,020 339 A7 v
3,060 / 3,120 “‘ 3,140 / 3,200 2’060/ (qu
7,660/ 9,750 L EXPRESS ’ A
2’,660 /2550 "5 ACCESS 3 090 9,010/ 10,890 7,400/8,100 Q\ 7,630/8,580 8,900/9,800
Yau Ingress: 480/850 570 8,410/ 9,940 3,140/ 3,200 3,140 / 3,200 & 3,140 / 3,200 3,140 73,200 >
Egress: 400/770 ’ 3,14(3/3',200 o
Haven Ave TASTEOUN) —— Milliken Ave
5,010/ 6,040
LEGEND 3’,140/3,’200
AM / PM - GENERAL PURPOSE(GP) PEAK HOUR TRAFFIC VOLUMES oy Lane LOOP RAMP FIGURE 2.6.2
A
o INTERUEDIATE ACLESS. LOGKT ONS FOR THE Exoness LaS) e ST o s e | RAMP GP LANE 1-10 CORRIDOR STUDY PA/ED
AND EAST OF FORD ST -
AM / PM - RAMP PEAK HOUR TRAFFIC VOLUMES EXPRESS LANE AUXILIARY ALTERNATIVE 3 - EXPRESS (YEAR 2045)
AM/PM - HIGH OCCUPANCY VEHICLES(HOV) OR (BETVEEN LA/55 CONTY LANE FREEWAY TRAFFIC VOLUMES
EXPRESS LANES PEAK HOUR TRAFFIC VOLUMES A AND LANE CONFIGURATION
<1 - % OF GP, RAMP OR EXPRESS/HOV LANES f—;f4 F**t SHEET 2 OF 6
« 1aux - # OF AUXILARY LANES
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= JLSTLOUND

1,740/ 7,840

8,400/ 8,810 7,660/ 7,820 1,340/ 1,520
N 3,390 / 3,400 %,2805 37200 32807 37200 3,280/ 3,200 —
7,680/ 7,540 ~ EXPRESS
%é 3,390/ 3,400 o . [ ACCESS 4 8,940/ 8,700
35 —~ W% ha | 2,900 / 2,820 8,590/ 8,540
5,6 5 ah | Ingress: 490/580 3,280/ 3,200
0 7 % 7\
© 720 / 7 - Lo Egress: 380/380 —
Ll 1,270 «1 { © | by
ol / «4 L e __&laux_ __ _ ____ _ '-_'.J
N [
P —— 4,m4ﬁ4,fft_,,4,,43%f ,,,,,,,,,,,,,, —mmmeg -t po (oo ™ ——————— | — ™/ ™ ™ =
] ¥ -3 --rmmmmmmm oo 2=5" o
& 4= ——————————————Wax—_) —————————————— @
W= 3= 2= 17 Lch}vj
| ooyl 370 /1,110 8,510/ 10,450 7,660/ 9,380
T\ 2400 2,610/ 2,500 3,2007 3260
7,610/ 8,640  EXPRESS Ingress: 590/760
3,140 / 3,200 ACCESS 4 Egress: 530/700
& 6,860/ 8,290 1,250/'8,650 —>
3,200 / 3,260 3,200/ 3,260
Etiwanda Ave Commerce Dr Kdise(ENEEL)Jr OH LASTEOUND —= Cherry Ave Beech Ave
1,330/ 7,950 = WLSTEOUND
7,360/ 8,030 2,740 / 2,850 6,310/ 6,770 63,%%8//;(,252100
3,280/ 3,200 Ingress: 540/350 3,000/ 3,220 ’ ’
N Eqvese: 260/370 —
%, RS & A T30/ 8180
i 2 ’ ’
8,160/ 8,450 ACCESS 5 7,700/ 8,420 < N 2o,
3,280 / 3,200 3,000 / 3,220 Ao 7,430/ 8,060 0! 6g,
= 1 3,000/ 3,220 W\ & w
S » ‘! e daux || L _______ - __<laux _ __ 2 5
= I ———— @—————-oof | po B4 I ————————— _— 22— ;i
3 7> 23— -3 75 -~ L
<gEes Y st -_—— S s — & - == TYrY¥Wk k ey _ |] =TT/ — -
Taux - Taax = Taux - v
L 2SN L
2] L
7,880/9,180 \ 8,220/ 8,800 7 7,740/ 8,610 v
3,200 / 3,260 \ 3, 3,050
o ‘;Eégéggss 3,040 / 3,050 o 040 /
< 7,810/ 8,590 6,590 /7,330 1,210/7,900 TEN/&I L
2,720 / 2,640 3,040 / 3,050 3,040/ 3,050 ' ’
Ingress: 320/410 Cypress Ave Sierra Ave Alder Ave
Egress: 480/620 LASTHEOUND —=
Citrus Ave
LEGEND
AM / PM - GENERAL PURPOSE(GP) PEAK HOUR TRAFFIC VOLUMES oV LaNE LOOP RAMP FIGURE 2.6.2
A
AT ITEREDIATE ACELSS LOOATIONS FoR THE. eroress Laes) WEsT oF Lavsh conrt e | RAMP GP LANE 1-10 CORRIDOR STUDY PA/ED
AND EAST OF FORD ST) -
AM / PM - RAMP PEAK HOUR TRAFFIC VOLUMES EXPRESS LANE AUXILIARY ALTERNATIVE 3 - EXPRESS (YEAR 2045)
LANE FREEWAY TRAFFIC VOLUMES

AM/PM - HIGH OCCUPANCY VEHICLES(HOV) OR

EXPRESS LANES PEAK HOUR TRAFFIC VOLUMES
<1 - # OF GP, RAMP OR EXPRESS/HOV LANES

« 1aux - # OF AUXILARY LANES

(BETWEEN LA/SB COUNTY
LINE AND FORD ST)

AND LANE CONFIGURATION
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6,010/ 8,340

65,1433(353,,83100 2,450 / 1,950
Ingress: 570/380 5,690/6,770 Ingress: 270/1290
Eqvess: 390/200 2,720 / 3,240 == WESTEOUND Egrece: 3007270
< —
_ EXPRESS EXPRESS _
% / 0 r
g, | ACCESS & 6,720/ 7,930 \d ACCESS 7 )
4 2,720 / 3,240
© 6,580/ 7,690 6,470/ 8,860 _
S| L L~ _ elowx_________ Nedaux BT/ _ Y ]
M
__________________ P NN I ) S 4 <4 IR 28 [ S s O,
E I — __3:_7_7777777777777777777777777777777777777777777777777777777 777777777777777777777777777777:.?.1::3;? :_7 7777777777777 :2::;
5 = 7= T~ - - i
L L
L 6. ® w
© : 7,880/ 8,200 7,920/ 8,150 | <o J1® 8,270/ 8,440
‘ 2,720 / 2,630 2,720 / 2,630 / Z, %> 2,680 / 2,600
L EXPRESS EXPRESS |
ALEESS 6 g 6,940/ 7,020 ACCESS T
< 1,210/ 17,310 S 312077 27630 7,840/ 8,120 —
,490 / 2,410 S Ri e A 2,180 / 2,090 S|
Ingress: 230/220 iverside Ave FASTBOUND —=— . over
Egress: 5507640 2 Py 2907248 Mounfain UP
Cedar Ave S Pepper Ave
Sperry Dr @ 3,460 /5,160
2,840 / 2,220
6,240/ 8,710 § s Sunwest Ln
5,950/18,330 2,840/ 2,220 ~— WESTBEOUND S g 4300/8,520
< 5,990/8,460 £ g = | 3,180/4,260 —
S vall Blvd 1840/ 2, S| 2,840/ 2,220
N B 2o > N ?620/: 280 % X ) 6,650/9,390 & o 8,650/9,330
2,840/ 2,220 - o
' 0y 2,840/ 2,220 8407 27220 & N £ ot 2,840 / 2,220
= 1 . 415,460/ 5,010 0
2 _ e lauxsT - ¥ « laux ¢ AR D s «laux v—7 «1aux e
w «/4 PP </ «/ o
- __ __ __ - - __ - " & 1 - __ __ __ __ ___ -~ ___ " __ ___ -~ ___ - __ 4 —
2 - 1= 7> 1= L
Lot 1 4z T}, i T;' Taux :w _T___ 33 — >
o o e ® 270 QX 3,020 3430 o 2000/ 2,610 -
0 50! ! W3 10,150/ 11,010
? 8,390/ 8,490 8,700/ 8,740 8,290/ 8,550 5,070/ 5,020 Y 2,600/ ZvGOFg g
2,680/ 2,600 2,680 / 2,600 2,680 / 2,600 2,680 / 2,600 PN 8,160/ 8,400 edlands Blvd
< 7,820/ 7,740 8,230/ 8,260 7,930/1,870 2,680 / 2,600 8,290/9,750 =
2,680/ 2,600 2,680/ 2,600 ’ ’ 2,680/ 2,600
Rancho Ave Colton OH 9t+h S+ Mt Vernon Ave Hunts Ln
BNSF
( ) La Cadena Dr LASTEOUND —=
LEGEND
AM / PM - GENERAL PURPOSE(GP) PEAK HOUR TRAFFIC VOLUMES oV Lane LOOP RAMP FIGURE 2.6.2
A
AT ITEREDIATE ACELSS LOOATIONS FoR THE. eroress Laes) ST of Ly coun e | RAMP GP LANE 1-10 CORRIDOR STUDY PA/ED
AND EAST OF FORD ST -
AM / PM - RAMP PEAK HOUR TRAFFIC VOLUMES EXPRESS LANE AUXILIARY ALTERNATIVE 3 - EXPRESS (YEAR 2045)
LANE FREEWAY TRAFFIC VOLUMES

AM/PM - HIGH OCCUPANCY VEHICLES(HOV) OR
EXPRESS LANES PEAK HOUR TRAFFIC VOLUMES

<1 - # OF GP, RAMP OR EXPRESS/HOV LANES
« 1aux - # OF AUXILARY LANES

(BETWEEN LA/SB COUNTY
LINE AND FORD ST)

AND LANE CONFIGURATION
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8,130/ 17,890 9,880/ 6,480
2,500/ 1,260 1,710/ 660
: Ingress: 340/960 Ingress: 1,170/940
Carnegie Dr =— WESTEOUND Eqress: 3807340 o P Egress: 107100
“— 8,200/ 7,770 EXPRESS /8904 1s EXPRESS —
2,840 f 2,220 8,780/ 1,710 — -
2,840 / 2,220 86, ACCESS 8 ACCESS 9 | p
<o 229, 11,160/ 7,050
9,340/ 8,450 0 9,430/7,140 600 1,720 / 760
© 2,840 / 2,220 140 390 / 2,880 / 1,600 1 120 L
w % 80 Ny 1 «1aux = <2aux __ |k
© _:WQ%__ “ « 4 /4 __(—_G_UX_ ______________ < "_'.J
<
e 4 — (_,4 7,7,7,7,;:::';‘::::::3::';':::;,7,7,7,:,47 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i%7,7,7,7,7,7,7,7,7:::::‘:2:';','? ;_,:1,:747,7 =
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3

Arterial and Interchange Component
Analysis Methodology

ARTERIAL AND INTERCHANGE COMPONENT

This section of the report addresses traffic operations at interchanges along the portion of the I-10
corridor under study. The interchange traffic operations analysis includes analysis of ramp/arterial
intersections and specific arterial/arterial intersections in the general study area surrounding the
interchanges that may be impacted by the freeway improvements. The analysis also includes queuing
analysis at ramp meters and at study intersections, including intersections at the arterial terminus of
freeway off ramps. The analysis of intersection operations was conducted for existing conditions,
Opening Year (2025) conditions, and Design Year (2045) conditions. Alternative 1 (No Build), Alternative
2 (HOV) and Alternative 3 (Express) are evaluated for both Opening Year (2025) and Design Year (2045)
traffic conditions.

The project does not require local interchange improvements to meet the project purpose and need
and, therefore, does not include traffic operations analysis for all interchanges. However, due to
potential project related traffic impacts at arterial intersections, it is necessary to identify the
interchanges that require full detailed traffic operations analysis.

A preliminary analysis of the interchanges was performed to identify interchanges for which full detailed
traffic operations analysis is needed. The preliminary analysis consisted, in part, of a comparison of
traffic volumes forecast for Alternative 1 (No Build Alternative) and Alternative 3 (Express Lanes
Alternative). Alternative 3 adds the most freeway capacity among the build alternatives and has the
most extensive project limits. In comparison to Alternative 1 (No Build Alternative), Alternative 3
represents the “worst case” in determining the potential of the build alternatives for significant traffic
impacts to the interchanges in the corridor.

There are 33 local interchanges within the limits of the 1-10 Corridor Project. The 33 interchanges are
listed below. Two of the interchanges (#1 and #2) are in Los Angeles County west of the Express Lane
Limits and one (#33) is east of the Express Lanes limits.

Towne Avenue
Indian Hill Boulevard
Monte Vista Avenue
Central Avenue
Mountain Avenue
Euclid Avenue/7"" Street
Grove Avenue/4™" Street
Vineyard Avenue
Holt Boulevard/Archibald Avenue
. Haven Avenue
. Milliken Avenue
. Etiwanda Avenue/Commerce Drive
. Cherry Avenue
. Beech Avenue (future)
. Citrus Avenue
. Sierra Avenue
. Alder Avenue (future)
. Cedar Avenue
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19. Riverside Avenue

20. Pepper Avenue

21. Rancho Avenue

22. La Cadena Drive/9" Street

23. Mt. Vernon Avenue

24. Waterman Avenue/Redlands Boulevard/Hospitality Lane
25. Tippecanoe Avenue

26. Mountain View Avenue

27. California Street

28. Alabama Street

29. Tennessee Street

30. Eureka Street/Orange Avenue/6™ Street
31. University Street/Cypress Avenue

32. Ford Street

33. Wabash Avenue

An impact criterion has been selected as the determinant of a significant impact. That criterion is an
increase in an intersection’s volume-to-capacity (v/c) ratio of 0.10 or more from the no-build condition
to the build condition when the build condition provides an intersection level of service (LOS) F. (See
“Proposed Traffic Operations Methodology for 1-10 Corridor Project”, May 2013.) The criterion is
adapted from the deficiency standard presented in Policy 2.3.1 of the San Bernardino County Congestion
Management Plan 2007 Update which uses 10 percent degradation as the threshold for determination
of a deficiency.

The following discussion describes the preliminary analysis undertaken to determine the potential for
project related traffic impacts at the arterial intersection to thereby identify interchanges that require
full detailed traffic operations analysis. The preliminary analysis consists of the three steps described
below.

Step1: In Step 1, an interchange is identified for full detailed traffic operations analysis if
Alternative 3 includes construction affecting an arterial at the interchange in any of the
following ways:

e Replacement of an arterial overcrossing or undercrossing;
e Relocation of a ramp/arterial intersection; or
e Widening of an arterial at an interchange.

If Alternative 3 widens ramps at the arterial terminus but does not affect arterial legs of the
arterial/ramp intersection, the interchange is not identified for full detailed traffic
operations analysis under Step 1. Additional ramp lanes would tend to improve operations;
by themselves, they do not represent potential for a significant traffic impact.

If an interchange includes construction that would require a Modified Access Report (MAR),
then the MAR requirement for analysis of adjacent interchanges applies. Step 1 identified
interchanges that are adjacent to interchanges requiring a MAR for full detailed traffic
operations analysis to meet the MAR requirement.

PARSONS San Bernardino Associated Governments
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Step 2:

Analysis Methodology

Under Alternative 3, five interchanges include overcrossing or undercrossing replacement
and substantial changes in arterial geometry or are an interchange adjacent to one requiring
a MAR. These five interchanges will be subject to full detailed traffic operations analysis.
Those interchanges are listed below:

Monte Vista Avenue
Mountain Avenue
Euclid Avenue
Vineyard Avenue

e Tennessee Street

The Euclid Avenue interchange would require a MAR under Alternative 3. The adjacent
interchange to the west at Mountain Avenue is consequently identified for full detailed
traffic operations analysis. The adjacent interchange to the east, at the time the I-10 project
is opened to traffic, will be the Grove Avenue interchange. The Grove Avenue interchange
does not currently exist and is currently in the PA&ED phase of project development as a
separate project. The Grove Avenue interchange project assumed |-10 improvements.
Environmental impacts of the Grove Avenue interchange project will be addressed by the
Grove Avenue interchange project, so a full detailed traffic analysis of Grove Avenue
interchange is not needed to identify potential environmental impacts to traffic. The traffic
study for the Grove Avenue project will be used to meet the Euclid Avenue MAR
requirement for traffic operations analysis of the Grove Avenue interchange.

In Step 2, an interchange is removed from consideration for a full detailed traffic operations
analysis if the interchange:

(1) does not currently exist and is expected to be designed assuming that proposed I-10
improvements are implemented;

(2) is scheduled in the RTP for improvements to be designed prior to opening of 1-10
improvements and assuming that proposed I-10 improvements are implemented; or

(3) was recently reconstructed and designed assuming I-10 HOV improvements.

Three proposed new interchanges at Grove Avenue, Beech Avenue, and Alder Avenue will
not be subject to full detailed traffic operations analysis based on Step 2. One interchange
to be reconstructed at Alabama Street will not be subject to full detailed traffic operations
analysis based on Step 2. Two recently reconstructed interchanges at Riverside Avenue and
Tippecanoe Avenue will not be subject to full detailed traffic operations based on Step 2.

The Grove Avenue interchange project is in the RTP for completion in 2018. The new Grove
Avenue interchange will eliminate the 1-10/4" Street interchange. The PA&ED phase of this
project has recently begun and therefore it is assumed that the design of the Grove Avenue
interchange would accommodate traffic served by an improved I-10 corridor. If determined
necessary because of construction staging requirements, the 1-10 Corridor Project may
replace the Grove Avenue undercrossing. The I-10 Corridor Project would not include local
street improvements; and therefore the Grove Avenue interchange was not included in Step
1.
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Step 3:

Analysis Methodology

The Beech Avenue interchange project is in the RTP for completion in 2023. Since the 1-10
improvements are currently anticipated to be open to traffic in 2025, it is assumed that the
design of the Beech Avenue interchange would accommodate traffic served by an improved
[-10 corridor.

The Alder Avenue interchange project is in the RTP for completion in 2030. Since the I-10
improvements are currently anticipated to be open to traffic prior to 2030, it is assumed
that the design of the Alder Avenue interchange would accommodate traffic served by an
improved I-10 corridor.

The Alabama Street interchange reconstruction project is in the RTP for completion by 2020.
Since the I-10 improvements are currently anticipated to be open to traffic in 2025, it is
assumed that the design of the Alabama Street interchange would accommodate traffic
served by an improved I-10 corridor.

The Riverside Avenue interchange was reconstructed and all roadway improvements were
opened to traffic in 2012. The overcrossing bridge was widened to carry nine lanes of traffic
including three northbound through lanes, two southbound through lanes, and a dual side-
by-side left turn lanes for freeway-bound traffic in both directions. An eastbound auxiliary
lane was added to I-10 to accommodate a dual lane off-ramp and a westbound deceleration
lane was added on the approach to the westbound off-ramp. The project assumed that
HOV lanes would be added to the freeway by 2025.

The Tippecanoe Avenue interchange is currently being reconstructed. The reconstruction
includes relocation of the westbound |-10 off-ramp to terminate on Tippecanoe Avenue
opposite Harriman Place with a single lane exiting the freeway and four lanes at the
Tippecanoe terminus. A two-lane loop ramp will be provided for northbound Tippecanoe
traffic to enter 1-10 westbound. The existing on-ramp to westbound 1-10 will serve only
southbound Tippecanoe Avenue and will be widened from two lanes to three lanes
upstream of the ramp meter. The existing off-ramp from eastbound 1-10 will be widened
from a single lane freeway exit to a two-lane exit widening from the existing two lanes to
four lanes at the Tippecanoe Avenue terminus. The project includes widening Tippecanoe
Avenue north of the 1-10 undercrossing bridge to Harriman Place to provide additional
northbound turning lanes at the intersection of Tippecanoe Avenue with Harriman
Place/westbound 1-10 ramps. The lane designations on Tippecanoe Avenue beneath the
undercrossing bridge will be changed from two through lanes and one left turn lane in each
direction to two northbound through lanes, two southbound through lanes, and two
southbound left turn lanes into the eastbound I-10 on-ramp. The project was advanced
assuming that HOV lanes would be added to the freeway.

The remaining 22 interchanges are evaluated in Step 3. Traffic service on arterials is
primarily determined by traffic control at signalized and stop-controlled intersections.
Significant traffic impacts of the proposed project on arterial roadways will be identified by
evaluation of intersections along arterials in the vicinity of interchanges. The criterion by
which a significant intersection impact is determined is a LOS F under the build condition
with an increase of 0.10 or more in the intersection’s v/c ratio, comparing the No Build
Alternative to a build alternative.
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Table 3.1.1 shows the maximum increase in volume entering an intersection in the vicinity
of each interchange. The increase is determined by a comparison of 2035 SBTAM AM and
PM peak hour traffic volumes forecast for Alternative 1 (No Build Alternative) and
Alternative 3. Year 2035 volumes are used because interchange volumes will not be post-
processed to year 2045 unless an interchange is selected for full detailed traffic operations
analysis. The year 2035 volumes are raw SBTAM output volumes. Because the change of an
intersection’s entering volume does not perfectly correspond to the change in V/C ratio, a
conservative factor of 0.08 is used to ensure that intersections with the potential for a
significant traffic impact (at the 0.10 level) are identified.

Those intersections with an increase of 50 peak hour vehicles or more should be considered
for potential impacts according to the San Bernardino Congestion Management Plan
(Appendix C pages C-2 and C-3). Table 3.1.1 identifies those interchanges with an
intersection in their vicinity forecast to have such a volume increase. All of the intersections
with 50 or more peak hour vehicles have been considered for potential impacts. Those with
less than a 0.08 increase in entering volume as described above are found not to have the
potential for significant impacts; the others are found to have the potential and their
interchanges are included with full detailed traffic operations analysis.

Therefore, a Step 3 finding of the need to conduct a full detailed traffic operations analysis
at an interchange is based on the interchange having an:

1. intersection with more than 50 additional peak hour vehicles (No Build compared to
Alternative 3); and

2. intersection with a peak hour volume increase factor of 0.08 (8%) or more (No Build
compared to Alternative 3).

Based on these two criteria the 5 additional interchanges listed below and in Table 1 are
included with full detailed traffic operations analysis. The reasons for each inclusion are
summarized in the table. Under Step 3 the interchanges included for full detailed traffic
operations analysis are:

e Ftiwanda Avenue/Commerce Drive’
Pepper Avenue

La Cadena Drive/9"™ Street

Ford Street

Wabash Avenue

A total of 10 interchanges are included with full detailed traffic operations analysis: 5 interchanges are
recommended based on Step 1 and 5 interchanges are recommended based on Step 3 criterion. These
interchanges are as follows:

e Monte Vista Avenue/Palo Verde Street e Pepper Avenue
e Mountain Avenue e LaCadena Drive/9th Street
e Euclid Avenue/2nd Avenue e Tennessee Street
e Vineyard Avenue e Ford Street
e Etiwanda Avenue/Commerce Drive e Wabash Avenue
PARSONS San Bernardino Associated Governments
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Table 3.1.1 Recommendation for a Full Detailed Traffic Operations Analysis

Vehicle Percent
Interchange Increase Increase Recommendation Reason for Recommendation

Towne Avenue 47 2.0% No Neither criterion met.

indian Hill Boulevard 112 5.2% No Per.cgnt increase is less than 8%, hence no significant traffic impacts
anticipated.

Monte Vista Avenue Yes Undercrossing is to be replaced by project.

Central Avenue 21 0.8% No Neither criterion met.

Mountain Avenue Yes Modified Access Report required at adjacent Euclid Avenue interchange.

Euclid Avenue/7th Street Yes Overcr'ossing is to be replaced by project and interchange is being
reconfigured.

Grove Avenue/4th Street No Currentlly in PA&ED phase; Future interchange assumed to accommodate
1-10 as improved.

- Overcrossing is to be replaced by project and interchange is bein

Vineyard Avenue Yes . & P yerol € &
reconfigured.

Holt Boulevard/Archibald Avenue -2 -0.1% No Neither criterion met.
P i is | h %, h ignifi ffic i

Haven Avenue 291 5.3% No er_cgnt increase is less than 8%, hence no significant traffic impacts
anticipated.
P i is | h %, h ignifi ffic i

Milliken Avenue 52 1.8% No er_cgnt increase is less than 8%, hence no significant traffic impacts
anticipated.

Etiwanda Avenue/Commerce Drive 340 10.5% Yes Both criteria are met.

Cherry Avenue 48 1.8% No Neither criterion met.

Beech Avenue (future) No Future interchange assumed to accommodate I-10 as improved.
P i is | h %, h ignifi ffic i

Citrus Avenue 94 3.4% No engnt increase is less than 8%, hence no significant traffic impacts
anticipated.
P i is | h %, h ignifi ffic i

Sierra Avenue 109 3.8% No er_cgnt increase is less than 8%, hence no significant traffic impacts
anticipated.

Alder Avenue (future) No Future interchange assumed to accommodate I-10 as improved.

Cedar Avenue 67 2.3% No Per_cgnt increase is less than 8%, hence no significant traffic impacts
anticipated.

Riverside Avenue No Interchange reconstructed in 2012 and designed assuming I-10 HOV
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Table 3.1.1 Recommendation for a Full Detailed Traffic Operations Analysis

Vehicle Percent
Interchange Increase Increase Recommendation Reason for Recommendation

improvement.

Pepper Avenue 298 16.4% Yes Both criteria are met.

Rancho Avenue 137 5.6% No Per.cgnt increase is less than 8%, hence no significant traffic impacts
anticipated.

La Cadena Drive/9th Street 93 9.4% Yes Both criteria are met.
P i is | h %, h ignifi ffic i

Mt Vernon Avenue 122 5.7% No engnt increase is less than 8%, hence no significant traffic impacts
anticipated.

Waterman Avenue/Redlands Boulevard/Hospitality 94 3.0% No Percent increase is less than 8%, hence no significant traffic impacts

Lane e anticipated.

Tippecanoe Avenue No Intethange currently being reconstructed and designed assuming I-10
HOV improvement.

Mountain View Avenue 292 77 No Per.cgnt increase is less than 8%, hence no significant traffic impacts
anticipated.
P i is | h %, h ignifi ffici

California Street 189 6.3% No er_cgnt increase is less than 8%, hence no significant traffic impacts
anticipated.
Interchange reconstruction by 2020 assumed to accommodate I-10 as

Alabama Street No .
improved.

Tennessee Street Yes Overcr.ossmg is to be replaced by project and interchange is being
reconfigured.

Eureka Street/Orange Avenue/6th Street 32 5.0% No Neither criterion met.

. . . P ti is less than 8%, h ignificant traffic i t

University Street/Citrus Avenue/Cypress Avenue 65 6.6% No er.ce?n Increase is less than 8%, hence no significant traffic impacts
anticipated.

Ford Street 297 25.1% Yes Both criteria are met.

Wabash Avenue 168 15.3% Yes Both criteria are met.

Notes:

Vehicle increase threshold criterion is 50 peak hour vehicles; the value shown is the highest value for intersections in the vicinity of the interchange.

Percent increase threshold criterion is 8 percent (0.08); the value shown is the highest value for intersections in the vicinity of the interchange.

Recommendation is a Yes/No value indicating whether full detailed traffic operations analysis is recommended. Shaded rows indicate an interchange for which full detailed
traffic operations analysis is recommended.
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For each interchange, several intersections were analyzed. These are collectively referred to as the
“study intersections”. There are a total of 39 study intersections. For organizational purpose each study
intersection is assigned a unique number. The numbering of the intersections is a three or four digit
number such as 351 or 1112. The thousands, hundreds, and tens digits identify the interchange based
on its post mile. For example, the post mile for the Euclid Avenue interchange is about 3.5. Therefore,
the hundreds and tens digit of the intersections for the Euclid Avenue is 35. The ones digit represents
an intersection. For example, for the Euclid Avenue interchange there are six intersections numbered
from 351 to 356. Similarly, for the Etiwanda Avenue interchange with a post mile of 11.1, there are eight
intersections numbered from 1111 to 1118. In addition to the peak hour traffic volume figures, Figure
3.3.1 identifies the interchange areas and intersections included in the existing conditions analysis. For
each intersection, Figure 3.3.1 illustrates the existing geometry and intersection control type.

3.1 Intersection Analysis Methodology

The following is an overview of the methodologies used in evaluating operations at arterial intersections
and arterial/ramp intersections. The methodologies include those utilized to determine intersection
levels of service and vehicle queuing, storage evaluation at freeway off-ramp terminals with arterials,
and on-ramp metering and vehicle queue storage.

The evaluation of operations at arterial intersections and arterial/ramp intersections are based on the
methodologies described in the Highway Capacity Manual (HCM) 2000. As mentioned in Section 2.0 of
this report, HCM 2010 is not used due to unreliable results discovered through conducting intersection
analysis. The problems yielding unreliable results are as follows:

e Approach lane configuration with an exclusive lane plus a shared lane (e.g., one exclusive left
turn lane and one shared left and through lane) is not currently supported by the HCM 2010
methodology. Therefore, the HCM method does not provide delay and LOS for the
intersection.

e A ”T” intersection having a side street approach of a single shared left-right turn lane or a
single left turn lane and a single right turn lane yields a zero delay for the approach. The
HCM method provides a delay and LOS for the intersection but becomes unreliable since the
minor approach vyields a zero delay. In order for the approach to calculate a delay, the
approach must be coded with a thru movement having a zero volume. Adding a through
movement at these approaches may result in confusion because analysis geometry will not
match the design geometry.

e Only right turns served during a green signal phase should be represented in the right turn
volume input to the analysis. The right-turn-on-red volume is a manual input. Continuous
right turn volumes cannot be included in the traffic volumes. This segregation and
elimination of volumes for the right turns results in inconsistency with the Traffic Volumes
Report and reduces the reliability of the HCM analysis using Synchro for signal coordination
due to the inconsistent volumes from one intersection to the next.

Due to the problems noted above, application of the HCM 2000 procedures has been approved by
Caltrans (see Appendix A-1).
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3.1.1 Intersection Level of Service Analysis Methodology

The following measures of effectiveness were used to evaluate intersection operations under existing,
Alternative 1 (No Build), Alternative 2 (HOV) and Alternative 3 (Express) conditions in years 2025 and
2045, as appropriate:

e Intersection LOS
e Intersection V/C ratios
e Average intersection delay and queuing

The 2000 Highway Capacity Manual (HCM) defines Level of Service (LOS) as a qualitative measure that
describes operational conditions within a traffic stream, generally in terms of such factors as speed and
travel time, freedom to maneuver, traffic interruptions, comfort and convenience, and safety. The
criteria used to evaluate LOS conditions vary

based on the type of roadway and whether Table 3.1.2 Intersection Level of Service Criteria

the traffic flow is considered interrupted or P Qe Bk e e
uninterrupted. The intersection LOS was (seconds)
determined using the Synchro version 7.0 Level of Service Type of Intersection Control

software using procedures contained in the Unsignalized)

HCM. All analyses were completed using Signalized STOP Controlled

appropriate signal system cycle lengths best [ A inimal delay) <10 <10

suited for coordination of interchange traffic

B (short delay) >10and <20 >10and <15
signals with adjacent arterial signals. C (average delay) SS0amd<3e TP T
. >35and <55 >25and <35
The LOS for interrupted flow (controlled |P(ongdelay)
. . . . . >55and < 80 >35and <50
intersections) is defined in terms of control | E(verylongdelay) an an

delay, which is a measure of driver discomfort, | F (extreme delay/jammed) >80 >50

frustration, fuel consumption and increased Source: Highway Capacity Manual (2000: Exhibits 16-2 and 17-2
travel time. The LOS is evaluated based on

average control delay per vehicle for signalized and unsignalized intersections using HCM
methodologies. Control delay is the portion of total delay attributed to the intersection controller
(signal, stop or yield). The LOS criteria are provided in Table 3.1.2.

Key analysis parameter assumptions are as follows:

e Existing and Future Peak Hour Factor (PHF): Existing PHF is based on existing traffic counts at
each intersection.

e Base Saturation Flow Rate: 1,900 vphpl

e Arterial Roadway Truck Percent (%): Existing condition truck percentages for each arterial
roadway from existing peak hour classification counts conducted at interchange and arterial
intersections. For locations where classification counts are not available, existing condition
arterial roadway truck percentages presented in the Traffic Volumes report are utilized. Future
truck percentages for each arterial roadway are calculated using the model as presented in the
Traffic Volumes Report.
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Ramp Truck Percent (%): Existing truck percentages for each ramp are based on existing peak
hour classification counts conducted at interchange intersections. For locations where
classification counts are not available, existing ramp truck percentages are calculated using the
model as presented in the Traffic Volumes Report. Future truck percentages for each ramp are
calculated using the model as presented in the Traffic Volumes Report.

Cycle Lengths: Cycle lengths are optimized with consideration given to cycle lengths used up to
130 seconds, but shorter cycle lengths will be preferred with long cycle lengths used only for the

most congested condition.

e Signal Coordination: Signal coordination is considered as necessary.

e Signal Timing Inputs:

Minimum Split: Minimum split phase time is 10 seconds for turning lanes and for
through lanes at intersections without crosswalks. Minimum split phase
time with pedestrians in consideration is calculated using a walk speed
of 3.5 feet per second and the length of the crosswalk.

Lost Time: Lost time, which HCM 2000 (page 10-12) defines as yellow clearance, all
red clearance and start-up lost time.
Yellow Clearance: Yellow clearance duration is determined by speed as shown in Table

3.1.3 (extracted from Table 4D-102 (CA) in the California MUTCD (2012

edition)).

All Red Clearance: All red clearance is 0.5 seconds.
Start-up Lost Time:  Start-up lost time is 2 seconds.

Significant Impact Criteria

A criterion of an increase of 0.10 or more in the Table 3.1.3 Minimum Yellow Change Interval Timing
overall v/c ratios is used to identify potential
significant traffic impacts of the project to the study Posted Speed Minimum Yellow Interval
intersections. This criterion is applied to (st e,
intersections that are operating at LOS F during the 25 or less 3.0
peak hours. This assessment compares the Opening 30 3.2
Year (2025) and Design Year (2045) overall v/c ratios 35 3.6
for study intersections under Alternative 1 (No Build)
with Alternative 2 (HOV) and Alternative 3 (Express) 40 39
traffic. Mitigations are developed for locations that 45 43
meet or exceed the significant impact threshold. 50 4.7
55 5.0
60 5.4
65 5.8

PARSONS
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3.1.2 Queuing at Arterial Roadways and Freeway Off-Ramps Analysis Methodology

The 95" percentile queue lengths were investigated to determine the adequacy of storage to
accommodate expected queues of vehicles. Queues were evaluated on the arterial roadways and
freeway off-ramps for Existing (Year 2012), Alternative 1 (No Build), Alternative 2 (HOV), and Alternative
3 (Express) conditions. The queuing analysis was conducted using Synchro. The 95" percentile queue
length reported by Synchro is the average within a lane group. For example, if an intersection approach
has dual left-turn lanes, Synchro calculates the total queue for left turning vehicles and then divides by
2, the number of lanes. It should be noted that if the resulting 95" percentile queue is between 0 and
25 feet, the queue is rounded to 25 feet. The 95t percentile queue is then compared to the available
storage in the lane group. In the case were multiple lanes exist in the lane group the 95t percentile
gueue is compared to the average storage length in the lane group.

For off-ramp locations where the 95t percentile queue exceeds the available storage length, resulting in
vehicle spill backs and storage blockage between lane groups, the maximum total queue of the off-ramp
is calculated and compared to the length of the ramp. The maximum total queue is calculated only for
year 2045 because 2045 traffic volumes are generally greater than those of 2025 and, therefore, its
gueues are generally longer and represent a worst case condition. The maximum total queue of the off-
ramp is calculated by adding the queues from the blocked movements to the longest queue reported.
The blocked queue is calculated by determining the portion of the queue that is able to utilize the
blocked lanes prior to the lanes being blocked based on the ratio of the pocket length to the longest
gueue reported.

For example, the maximum total queue for the I-10 eastbound off-ramp to Mountain Avenue under
existing conditions is calculated as follows:

Eastbound Left Turn Lane: 300 feet of storage length with a 95" percentile queue of 212 feet
Eastbound Left/Through Lane: 980 feet of storage length with a 95" percentile queue of 212 feet
Eastbound Right Turn Lane: 300 feet of storage length with a 95" percentile queue of 466 feet

Based on the 95™ percentile queue, the eastbound right turn queue exceeds the 300 feet of storage
resulting in a storage blockage for the left turn lane and the shared left/through lane. The calculation
assumes that a portion of the vehicles using the left turn lane and shared left/through lane is able to
enter these two lanes prior to the right turn vehicles blocking entry to those two lanes. The portion of
the queue in each of the two lanes that is able to enter the two lanes prior to being blocked is calculated
by taking the ratio of the pocket length to the longest queue, 300/466. The portion of the queues in the
two lanes that is able to enter the lanes without being blocked is then subtracted from the total queue
for the two blocked movements to determine the amount of queue that will be blocked due to the right
turn queue exceeding the available storage length. As shown below, the amount of blocked queue is
added to the longest queue of 466 feet resulting in maximum total queue of 617 feet.

Maximum Total Queue = 466 feet + {(212 feet +212 feet)-[(212*(300/466) + 212*(300/466)]} = 617 feet

The existing condition turn pocket storage lengths and distances between arterial intersections were
measured. Under no build traffic conditions, information from committed projects within the study area
was used to determine turn pocket storage lengths as well as any other geometric changes that would
impact operations and queue lengths. Under the project build conditions, lane geometrics, storage
lengths and intersection distances are based on and measured from the engineered drawings.
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3.1.3 Freeway On-Ramp Metering Vehicle Storage Evaluation Analysis Methodology

Ramp metering analysis was conducted to determine the potential of queues at ramp meters to back
across upstream arterial intersections and disrupt arterial roadway operations. Using the methodology
provided in the Caltrans Ramp Meter Design Manual (January 2000) augmented by a conservative
assumption that platoons arrive at the meter instantaneously, proposed ramp storage capacity was
compared to the highest 2045 peak hour storage demand for each on-ramp. Platoons are assumed to
be constituted by an upstream traffic signal (such as the signal at the ramp entrance) discharging a
single platoon into the on-ramp once each cycle. The vehicles to be stored on the ramp are related to
the on-ramp volume, the cycle length at the principal intersection feeding the on-ramp, and the
discharge rate/cycle length of the ramp meter. Caltrans typically uses ramp metering discharge rates in
the range of 240 vehicles per hour per ramp lane on the low end to as much as 900 vehicles per hour per
ramp lane on the high end, and adjusts the rate between these values based on varying traffic
conditions on the freeway and the on-ramp.

Ramp meter queuing analysis was conducted only for year 2045 because 2045 traffic volumes are
generally greater than 2025 volumes and, therefore, its meter queues are generally longer and
represent a worst case condition. Ramp meter queuing analysis is conducted for on-ramps within the
project limits at study interchanges under build alternatives. Since the western project limit of
Alternative 2 is Haven Avenue, no ramp meter analysis was completed for on-ramps west of Haven
Avenue under Alternative 2. Under Alternative 3 ramp meter queuing analysis was conducted for all on-
ramps at study interchanges, except for the Wabash Avenue interchange, which is east of the proposed
Alternative 3 lane additions.

Ramp metering analysis was limited to the build alternatives. Peak hour ramp meter queuing analysis
was not conducted for Alternative 1 (No Build) because the purpose of the ramp queuing analysis is to
determine if the ramps that may be reconstructed as part of a build alternative are anticipated to
provide sufficient storage on the ramp.
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3.2 Intersection Traffic Volumes

This section presents the methodology used to develop existing and future traffic volumes for the 1-10
Corridor Project arterial intersections. Traffic volumes were developed for the following alternatives:

Existing Traffic Conditions — Year 2012

Opening Year 2025 Alternative 1 — No Build
Opening Year 2025 Alternative 2 — HOV Lanes
Opening Year 2025 Alternative 3 — Express Lanes
e Design Year 2045 Alternative 1 — No Build

e Design Year 2045 Alternative 2 — HOV Lanes

e Design Year 2045 Alternative 3 — Express Lanes

Arterial intersection traffic volumes are based on existing and projected volumes from the “/-10 Corridor
Study — PA/ED HOV and Express Lanes Traffic Volumes Report” prepared by Iteris in January 2014 (Traffic
Volumes Report). A summary of the methodology is provided below and in Section 2.2 of this report.
Appendix A-2 includes the “I-10 Corridor Study — PA/ED HOV and Express Lanes Traffic Volumes Report”
prepared by Iteris in January 2014.

3.2.1 Existing (Year 2012) Intersection Traffic Volumes

To establish existing traffic conditions, AM and PM peak hour turning movement counts were collected
at all study intersections. A complete discussion relative to the collection of existing traffic volumes can
be found in Section 2.2 and the Traffic Volumes Report (Appendix A-2). The existing conditions
intersection traffic volumes are presented in Figure 3.2.1.

As part of the data gathering effort, a vehicle classification count was conducted at several of the study
area intersections. At locations without vehicle classification data the traffic analysis was supplemented
with heavy vehicle percentage data from the base year SBTAM. Using the combined information, heavy
vehicle percentages were computed for each arterial at the analyzed intersections. For an
arterial/arterial intersection an individual heavy vehicle percentage was developed for each arterial. In
the case were an arterial’s opposing approaches offered vastly different characteristics, separate heavy
vehicle percentages were used.

For an arterial/ramp intersection, existing heavy vehicle percentages for each ramp are based on
existing peak hour classification counts conducted at interchange intersections. For locations where
classification counts are not available, existing heavy vehicle percentages are calculated using SBTAM as

presented in the Traffic Volumes Report.

Arterial heavy vehicle percentages used in the existing conditions analysis can be found in Appendix E of
the Traffic Volumes Report.

3.2.2 Future Years Intersection Traffic Volumes

The future year 2025 and 2045 traffic volumes for the project area intersections were developed using
projections from SBTAM. A complete discussion relative to SBTAM and the methodologies for
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producing the project intersection peak hour forecasts can be found in Section 2.2 and the Traffic
Volumes Report (Appendix A-2).

Similar to existing conditions, individual arterial and off-ramp heavy vehicle percentages were used for
the traffic analysis. As with intersections without vehicle classification counts in the existing conditions
analysis, heavy vehicle percentage forecasts were utilized from the Traffic Volumes Report developed
using SBTAM. For an arterial/arterial intersection an individual heavy vehicle percentage was developed
for each arterial. In the case were an arterial’s opposing approaches offered vastly different
characteristics, separate heavy vehicle percentages were used. Likewise for each off-ramp, separate
heavy vehicle percentages were developed using the SBTAM as presented in the Traffic Volumes Report.
Arterial heavy vehicle percentages used in the forecast year conditions analysis can be found in
Appendix E of the Traffic Volumes Report.

PARSONS San Bernardino Associated Governments



I-10 Corridor PA/ED Traffic Study Arterial and Interchange Component
August 2014 Existing (Year 2012) Conditions Analysis

3.3  Existing (Year 2012) Conditions Analysis

Level-of-service (LOS) analyses, volume-to-capacity (v/c) calculations and queue analysis were
conducted for the arterial/ramp intersections and other key arterial intersections within each
interchange area for Existing (Year 2012) traffic conditions. The analyses are based on year 2012 peak
hour volumes and year 2012 intersection traffic control and lane configuration. A detailed discussion of
the methodology to develop Existing (Year 2012) peak hour traffic volumes is presented in Section 3.2.

The results of these analyses are presented in the following sections by interchange. Summary tables of

LOS, v/c, average delay and the queuing analysis are included in each interchange section. The analysis
worksheets for each intersection can be found in Appendix F-1.

3.3.1 Monte Vista Avenue Interchange Analysis

The study intersections in the traffic analysis for the I-10/Monte Vista Avenue
—‘27/ interchange area include:

2| T e #71-1-10 Westbound Ramps & Monte Vista Avenue

e #72-1-10 Eastbound Off-Ramp/Palo Verde Street & Monte Vista Avenue
e #73 - Palo Verde Street & I-10 Eastbound On-Ramp

All three study intersections are currently signalized. The existing intersection peak hour volumes and
lane geometry are shown in Figure 3.3.1 and Figure 3.3.2, respectively.

The existing condition LOS analysis indicates that the intersection of I-10 Eastbound Off-Ramp/Palo
Verde Street & Monte Vista Avenue operates at LOS D during the PM peak hour. All other Monte Vista
Avenue interchange area study intersections currently operate at LOS C or better during the peak hours.
A summary of LOS, v/c and average vehicle delay for AM and PM peak hours is provided in Table 3.3.1.

Table 3.3.1: Monte Vista Avenue Interchange
Existing (2012) Intersection Levels of Service — AM/PM Peak Hours

. Location s Existing (201_2)

o .E Level of Service

- o

g -g S AM Peak Hour PM Peak Hour

"

@ 2 L

U= East/West Street North/South Street b= Ave. Avg.

£ E v/c Delay LOS v/c Delay LOS

(sec) (sec)

71 1-10 WB Ramps Monte Vista Ave Sig 0.83 25.3 C 0.77 22.3
72 1-10 EB Off-Ramp/Palo Verde St Monte Vista Ave Sig 0.83 31.7 C 1.00 45.8 D
73 Palo Verde St 1-10 EB On-Ramp Sig 0.36 10.7 B 0.37 13.0

The queuing analysis for the arterial intersection approaches and available storage for each movement
are presented in Table 3.3.2. In comparing the 95t percentile queues to the available storage, the
following movements exceed the available storage under existing conditions:

e Northbound left turn at I-10 WB Ramp & Monte Vista Ave (Pm Peak Hour)
e Southbound left turn at I-10 EB Off-Ramp/Palo Verde St & Monte Vista Ave (AM and PM Peak Hours)
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Table 3.3.2: Monte Vista Avenue Interchange
Existing (2012) Arterial Intersection Approaches Queues vs. Storage - AM/PM Peak Hours

Location Existing (Year 2012) Conditions
c
L5 i ) AM Peak Hour PM Peak Hour
o -g Traffic Movement Available A Adequate . Adequate
£ 5 East/West Street & | Control Storage (ft) 95" Storage? 95° Storage?
£ Z | North/South Street Percentile ge: Percentile B
- Queue (ft) S e Queue (ft) S e
No) No)
NBL 100 38 Yes 244 No
71 I-10 WB Ramp & sig NBT 340 127 Yes 135 Yes
Monte Vista Ave
SBT 810 301 Yes 317 Yes
SBR 810 50 Yes 66 Yes
NBT 700 252 Yes 236 Yes
NBR 140 97 Yes 82 Yes
1-10 EB Off- sig SBL 100 218 No 408 No
72 | Ramp/Palo Verde St SBT 340 106 Yes 207 Yes
& Monte Vista Ave
WBL 225 77 Yes 141 Yes
WBR 225 175 Yes 0 Yes
s Palo Verde St & I-10 Si EBL 150 27 Yes 30 Yes
EB On-Ramp g EBT 225 0 Yes 0 Yes
WBTR 930 110 Yes 140 Yes

Peak hour vehicle queues for freeway off-ramps at the Monte Vista Avenue interchange are summarized
in Table 3.3.3. As shown in the table, the 95™ percentile queue for the westbound right turn movement
at the westbound off-ramp to Monte Vista Avenue exceeds the available storage during the evening
peak hour under existing conditions. The 95t percentile queue for this movement is 151 feet per lane
during the evening peak hour with an average available storage length of 123 feet per lane.

Existing (2012) Off-Ramp Intersection A

Table 3.3.3: Monte Vista Avenue Interchange

pproaches Queues vs. Storage - AM/PM Peak Hours

= Location Existing (Year 2012) Conditions
O o
c 2 Traffic Available AM Peak Hour PM Peak Hour
Y £ E Movement th th
£5 ast/West Street & Control Storage (ft) 95 Adequate 95 Adequate
£ = North/South Street Percentile Storage? Percentile Storage?
Queue (ft) | (Yes or No) | Queue (ft) | (Yes or No)
- I-10 WB Ramp & Traffic WBL 875 302 Yes 348 Yes
Monte Vista Ave Signal WBR 1231 115 Yes 151 No
|-10 EB Off- ' EBL 690 276 Yes 529 Yes
Traffic
72 Ramp/Palo Verde St Sional
& Monte Vista Ave g EBTR 1,550 264 Yes 317 Yes

Tyt storage lane is 85’ and 2" storage lane is 160’. The average available storage is 123 feet per lane.
Note: The 95" percentile queue is compared to the lane group’s average lane length.

The 95" percentile queue for the westbound left turn movement at the westbound off-ramp to Monte
Vista Avenue is 302 feet during the morning peak hour and 348 feet for the evening peak hour. The
available storage length for this movement accommodates the 95" percentile queue for both peak
hours. However, the queues for both the morning and evening peak hours are longer than the 160 feet
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right turn lane resulting in storage blockage for the westbound right turn movement. Under this

condition, the estimated longest queue is approximately 511 feet. The length of the ramp from the stop

bar to the gore point is approximately 875 feet, leaving approximately 364 feet from the back of the
queue to the gore point.

3.3.2 Mountain Avenue Interchange Analysis

The study intersections in the traffic analysis for the I-10/Mountain Avenue Interchange area include:

j:l o #241-7" Street/Shopping Center & Mountain Avenue
_ e #242 -1-10 Westbound Ramps & Mountain Avenue
.{ e #243-1-10 Eastbound Ramps & Mountain Avenue
244 e #244 - 6" Street & Mountain Avenue

All four study intersections are currently signalized. The existing intersection peak hour volumes and
lane geometry are shown in Figure 3.3.1 and Figure 3.3.2, respectively. The existing condition LOS
analysis indicates all Mountain Avenue interchange area study intersections currently operate at LOS C
or better during the peak hours. A summary of LOS, v/c and average vehicle delay for AM and PM peak
hours is provided in Table 3.3.4.

Table 3.3.4: Mountain Avenue Interchange
Existing (2012) Intersection Levels of Service — AM/PM Peak Hours

= Location Existing (Year 2012) Level of Service

% E U E AM Peak Hour PM Peak Hour

g § E § Avg. Avg.

% > East/West Street North/South Street -9 v/c Delay LOS v/c Delay Los
(sec) (sec)

241 7" St/Shopping Center Mountain Ave Sig 0.56 16.5 B 0.79 26.4 C

242 1-10 WB Ramp Mountain Ave Sig 0.70 20.0 C 0.79 253 C

243 1-10 EB Ramp Mountain Ave Sig 0.57 16.2 B 0.78 29.1 C

244 6th St Mountain Ave Sig 0.65 18.7 B 0.71 21.7 C

The queuing analysis for the arterial intersection approaches and available storage for each movement
are presented in Table 3.3.5. In comparing the 95" percentile queues to the available storage, the
following movements exceed the available storage under existing conditions:

e Eastbound left turn at 7 Street/Shopping Center & Mountain Ave (PM Peak Hour)
o Northbound through at I-10 WB Ramp & Mountain Ave (PM Peak Hour)
e Southbound through at I-10 EB Ramp & Mountain Ave (PM Peak Hour)

Peak hour vehicle queues for freeway off-ramps at the Mountain Avenue interchange are summarized in
Table 3.3.6. As shown in the table, the 95" percentile queue for the eastbound right turn movement at
the eastbound off-ramp to Mountain Avenue exceeds the available storage during the evening peak
hour under existing conditions. The 95™ percentile queue for this movement is 466 feet during the
evening peak hour with an available storage length of 300 feet. Since the storage length does not
accommodate the 95™ percentile queue, the eastbound right turn vehicles currently stack on the ramp
body resulting in a storage blockage for the eastbound left turn vehicles. Under this condition, the
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estimated longest queue is approximately 617 feet. The length of the ramp from the stop bar to the
gore point is approximately 930 feet, leaving approximately 313 feet from the back of the queue to the

gore point.
Table 3.3.5: Mountain Avenue Interchange
Existing (2012) Arterial Intersection Approaches Queues vs. Storage - AM/PM Peak Hours
- Location Existing (Year 2012) Conditions
O i
t 3 Traffic Available AM Peak Hour PM Peak Hour
Y £ Movement th th
£ 5 East/West Street & Control Storage (ft) 95 Adequate 95 Adequate
£ = North/South Street Percentile Storage? Percentile Storage?
Queue (ft) | (Yes or No) | Queue (ft) | (Yes or No)
NBL 230 74 Yes 227 Yes
NBT 290 272 Yes 190 Yes
NBR 290 25 Yes 25 Yes
SBL 200 25 Yes 25 Yes
th .
77 St/Shopping sig SBTR 670 230 Yes 380 Yes
241 Center & Mountain
Ave EBL 150 82 Yes 227 No
EBT 660 47 Yes 100 Yes
EBR 660 84 Yes 66 Yes
WBL 100 65 Yes 83 Yes
WBLTR 100 65 Yes 85 Yes
NBL 240 186 Yes 185 Yes
- NBT 240 173 Yes 291 No
242 -10 WB 3amp& sig —
Mountain Ave SBT 290 83 Yes 71 Yes
SBR 290 84 Yes 25 Yes
NBT 305! 113 Yes 177 Yes
NBR 510 37 Yes 61 Yes
243 1-10 EB Ramp & i
Mountain Ave g SBL 240 178 Yes 234 Yes
SBT 240 191 Yes 313 No
NBL 100 25 Yes 34 Yes
NBTR 590 468 Yes 424 Yes
SBL 200 39 Yes 75 Yes
SBT 510 91 Yes 205 Yes
2aq | OthSt &AvMeounta'n Sig SBR 510 25 Yes 25 Yes
EBL 100 68 Yes 96 Yes
EBTR 213 70 Yes 108 Yes
WBL 200 142 Yes 139 Yes
WBTR 575 55 Yes 66 Yes

! 2 through lanes with storage lengths of 100' and 2 through lanes with storage lengths of 510' each lane. The average available storage is 305
feet per lane.
Note: The 95" percentile queue is compared to the lane group’s average lane length.
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Table 3.3.6: Mountain Avenue Interchange

Existing (2012) Off-Ramp Intersection Approaches Queues vs. Storage - AM/PM Peak Hours
c Location Existing (Year 2012) Conditions
O
c 8 Traffic Available AM Peak Hour PM Peak Hour
Y€ Movement th th
£5 East/West Street & Control Storage (ft) 95 Adequate 95 Adequate
£ = North/South Street Percentile Storage? Percentile Storage?
Queue (ft) | (Yes or No) | Queue (ft) | (Yes or No)
WBL 375 187 Yes 294 Yes
247 | '0WBRamp& | Traffic WBLT 980 188 Yes 303 Yes
Mountain Ave Signal
WBR 305° 138 Yes 222 Yes
EBL 300 158 Yes 212 Yes
243 I-10 EB Ramp & Traffic EBLT 930 158 Yes 212 Yes
Mountain Ave Signal
EBR 300 186 Yes 466 No

Tyt storage lane is 235" and 2" storage lane is 375’. The average available storage is 305 feet per lanes.
Note: The 95" percentile queue is compared to the lane group’s average lane length.

3.3.3 [Euclid Avenue Interchange Analysis

The study intersections in the traffic analysis for the I-10/Euclid Avenue interchange area include:

e #351-7" Street & Southbound Euclid Avenue

#352 - 7" Street & Northbound Euclid Avenue

#353 - 7" Street & I-10 Westbound Off-Ramp/Znd Avenue
#354 - 1-10 Westbound On-Ramp & Southbound Euclid Avenue
e #355-1-10 Westbound On-Ramp & Northbound Euclid Avenue
e #356 - 1-10 Eastbound Ramps & Euclid Avenue

351 || 352 |a3s3 L4

354 °

Except for the westbound on-ramps (uncontrolled) and westbound off-ramp (all-way stop controlled),
all study intersections are currently signalized. The existing intersection peak hour volumes and lane
geometry are shown in Figure 3.3.1 and Figure 3.3.2, respectively.

The existing condition LOS analysis indicates that the intersection of the I-10 Eastbound Ramps & Euclid
Avenue operates at LOS D during both AM and PM peak hours. All other Euclid Avenue interchange
study intersections currently operate at LOS C or better during the peak hours. A summary of LOS, v/c
and average vehicle delay for AM and PM peak hours is provided in Table 3.3.7.

The queuing analysis for the arterial intersection approaches and available storage for each movement
are presented in Table 3.3.8. In comparing the 95t percentile queues to the available storage, the
following movements exceed the available storage under existing conditions:

e Westbound left turn at 7" St & Southbound Euclid Ave (AM and PM Peak Hours)
e Westbound through at 7" St & Southbound Euclid Ave (AM and PM Peak Hours)
e Northbound right turn at I-10 EB Ramp & Euclid Ave (AM and PM Peak Hours)

e Southbound left turn at I-10 EB Ramp & Euclid Ave (AM and PM Peak Hours)

Queuing analysis for the I-10 WB on-ramp from SB Euclid and NB Euclid were not conducted since there
are no conflicting movements at these locations.
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Table 3.3.7: Euclid Avenue Interchange
Existing (2012) Intersection Levels of Service — AM/PM Peak Hours

c Location Existing (Year 2012) Level of Service

o . —

t 3 = 2 AM Peak Hour PM Peak Hour

3 E ® €

g > East/West Street North/South Street -8 Ave. Ave.

£ = v/c Delay LOS v/c Delay LOS
(sec) (sec)

351 7" st SB Euclid Ave sig | 074 | 181 B 073 | 206 C

352 7" st NB Euclid Ave sig | 052 | 103 B 066 | 13.8 B

353 7" st I-10 WB Off-Ramp/ Aws | 043 | 137 B | 057 | 209 C

2nd Ave

354 1-10 WB On-Ramp SB Euclid Ave uc 0.43 -- -- 0.37 -- --

355 1-10 WB On-Ramp NB Euclid Ave uct 0.27 - - 0.31 - -

356 I-10 EB Ramp Euclid Ave Sig 0.97 45.3 D 1.00 52.0 D

! For uncontrolled movements the v/c was calculated based on a saturation flow rate of 1,500 vehicles per hour. Average delay and LOS are not
calculated for these intersections, denoted with double dashes (--).

Table 3.3.8: Euclid Avenue Interchange
Existing (2012) Arterial Intersection Approaches Queues vs. Storage - AM/PM Peak Hours

c Location Existing (Year 2012) Conditions
O o
t 3 Traffic Available AM Peak Hour PM Peak Hour
o E East/West Street & Movement 95" Ad 95" Ad
53 Control Storage (ft) equate equate
£ Z | North/South Street Percentile Storage? Percentile Storage?
Queue (ft) | (Yes or No) | Queue (ft) | (Yes or No)
SBLTR 605 423 Yes 404 Yes
151 7 st & SB Euclid g EBTR 284 129 Yes 84 Yes
Ave WBL 60 78 No 70 No
WBT 60 72 No 80 No
NBLTR 605 25 Yes 257 Yes
359 7™ st & NB Euclid Sig EBL 60 0 Yes 25 Yes
Ave EBT 60 25 Yes 52 Yes
WBTR 660 209 Yes 284 Yes
353 7" St & 1-10 WB Off- AWS! EBLT 648 - - - -
Ramp/2nd Ave WBTR 279 - - - -
NBT 602 355 Yes 405 Yes
356 I-10 EB Ramp & sig NBR 100 236 No 259 No
Euclid Ave SBL 300 602 No 642 No
SBT 605 33 Yes 52 Yes

! - = No queue length is provided. Queue length is not calculated by Synchro for all-way stop controlled intersections.

Peak hour vehicle queues for freeway off-ramps at the Euclid Avenue interchange are summarized in
Table 3.3.9. As shown in the table, the 95 percentile queue for the eastbound right turn movement at
the eastbound off-ramp to Euclid Avenue exceeds the available storage during the morning and evening
peak hours under existing conditions. The 95™ percentile queue for this movement is 323 feet during
the morning peak hour and 538 feet during the evening peak hour with an available storage length of
225 feet.
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The 95™ percentile queue for the eastbound left turn movement at the eastbound off-ramp to Euclid
Avenue is 291 feet during the morning peak hour and 432 feet for the evening peak hour. The available
storage length for this movement accommodates the 95" percentile queue for both peak hours.
However, the queue for both the morning and evening peak hours are longer than the 225 feet right
turn lane resulting in storage blockage for the eastbound right turn movement. Under this condition,
the estimated longest queue is approximately 323 feet and 832 feet during the morning and evening
peak hours, respectively. The length of the ramp from the stop bar to the gore point is approximately
900 feet, leaving approximately 577 feet and 68 feet from the back of the queue to the gore point
during the morning and evening peak hours, respectively.

Table 3.3.9: Euclid Avenue Interchange

Existing (2012) Off-Ramp Intersection Approaches Queues vs. Storage - AM/PM Peak Hours
c Location Existing (Year 2012) Conditions
O o
t 3 Traffic Avail