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1 Introduction

1.1 Project Overview and Purpose

The Riverside County Transportation Department (RCTD) is considering implementing
improvements to extend portions of Markham Street in Riverside County (County) to improve
traffic circulation systems within the community.

1.2 Project Description

The improvements would occur along an approximately 1.3-mile segment of Markham
Street between Roosevelt Street and Wood Road in the community of Woodcrest in
Riverside County, California. The existing study segment is a two-lane Collector Highway and
consists of a rural paved road and a dirt road which ends east of Roosevelt Street. The intent
of the project is to develop Markham Street to its interim roadway classification, which is a
Collector Highway per Riverside County standards. The study segment is ultimately planned as
a four-lane Secondary Highway (two lanes in either direction). With the interim improvements
in this memo, Markham Street would function as a two-lane collector roadway (one lane in
either direction) with sidewalks and curbs along the entire length of the study segment.

The Markham Street study segment was developed per Riverside County Standard 94 for
a Collector Highway. The proposed layout of the study segment is provided in Appendix A.
The alignment will generally follow the existing right of way and property lines in the area to
create a straight alignment between Roosevelt Street and Wood Road.

Proposed intersection improvements at the Roosevelt Street intersection include
intersection geometry changes and traffic stop signs. The intersection at Roosevelt Street would
be modified to a three-leg T-intersection. The dirt road on the east leg is proposed to
become a paved segment. The intersection was evaluated and did not meet the peak hour
signal warrant. At the
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Wood Road and Markham Street intersection, the addition of an exclusive eastbound through
lane is proposed to provide smooth conversion into two eastbound through movements
downstream of the intersection. The four intersections will require roadway modifications to
develop curb returns and pedestrian accessible ramps.

The roadway profile has been developed to generally follow the existing grades to limit the
earthwork requirements and allow for the tie in of existing driveways.

1.3 Memorandum Organization

This memo is intended to present the traffic forecasting methodology, the traffic operation analysis
methodology, the traffic analysis and Vehicle Miles Traveled (VMT) analysis results under existing
2021, future opening year 2024, and future horizon year 2044 conditions at the study locations.

Following the Introduction chapter, this report was organized into the following chapters:

2.0 Traffic Data and Analysis Methodology — This section presents the existing traffic
count, existing peak hour volumes, future year traffic forecasting methodology and
forecasts. This chapter also describes the methodologies and thresholds utilized
to analyze VMT, roadway and intersection traffic conditions.

3.0 Existing 2021 Traffic Conditions — This section describes the existing traffic
network within the study area and provides analysis results for existing traffic
conditions.

4.0 Opening Year 2024 Traffic Conditions - This section used the opening year 2024

forecasts and provides analysis for build and no build conditions.

5.0 Horizon Year 2044 Traffic Conditions — This section applied horizon year 2044
forecasts and provides analysis for build and no build conditions. This section also
presents VMT evaluation for years 2012 and 2040.

6.0 Summary and Conclusions — This section summarizes the results for the project
impacts and provides the conclusions.

7.0 References — This section presents the reference list used for this study.
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2 Traffic Data and Analysis Methodology

This section describes the study area, detailed analysis scenarios, collected existing data
including traffic count and accident data, future year traffic volume development methodology,
and traffic operations analysis methodology.

2.1 Study Area

The project location of Markham Street between Roosevelt Street and Wood Road is within the
County of Riverside. The general study area is shown in Figure 1 and Figure 2. Figure 2
reflects the ultimate roadway conditions as planned by RCTD with four lanes and classified as
a Secondary Highway. The proposed lane configuration in this memo would serve as the
interim geometry. For the purposes of this constraint analysis and based on the preliminary
engineering design, the study area includes the furthest extent of proposed roadway
improvements and is bounded by Roosevelt Street on the west, Wood Road on the east, Mariposa
Avenue on the north, and Cajalco Road on the south.

The study area includes adjacent roadways that might be impacted by the proposed improvement
project. of the following eight roadways within the project study area are analyzed in this memo:

» Markham Street west of Roosevelt Street

* Markham Street between Roosevelt Street and Wood Road
» Markham Street east of Wood Road

* Roosevelt Street north of Markham Street

Wood Road north of Markham Street

*  Wood Road south of Markham Street

» Mariposa Avenue between Roosevelt Street and Wood Road
» Cajalco Road between Harley John Road and Wood Road

This traffic study analyzes four (4) study intersections, which represent key locations along
Markham Street as listed below and are presented in Figure 3.

1. Roosevelt Street and Markham Street
2. Birch Street and Markham Street

3. Cedar Street and Markham Street

4. Wood Road and Markham Street

2.2 Analysis Scenarios

The proposed roadway improvements could be place by 2024 therefore the opening year is
assumed to be year 2024. The horizon year is assumed to be year 2044 based on the 20-year
planning horizon requirement for design. The following scenarios are analyzed:

» Existing Traffic Conditions — Year 2021
* Opening Year 2024 Alternative 1 - No Build
* Opening Year 2024 Alternative 2 - With Build
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e Horizon Year 2044 Alternative 1 - No Build
e Horizon Year 2044 Alternative 2 - With Build
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Figure 1. Regional Project Location Map

/ // 3 Py .
ﬁ(" S Wil e s 5 Pt
/ E o 7 Ewcalyp
- e
Phrvmarmr e[ “Al ez 3 a0 dr o B : P ;
-y essandro’Bval "5 Moreno Valley
Puars o
% \
Her &
- \ March
Row
Rrwisde =
Woodcrest National 2
smeiry &
ame . [
: . — 5
5 Shent okt Goll Y
Temiming Courw %
fy g o T E
E —Harief
o - ters L e learder Av p \
o MEAD VALLEY LR
- ;}- \
e |
X fart !
: )
TEMESCAL VALLEY T ,-')
- e 8 C 0 Rt e —————=— = g s
fole e -
GAVILAN PLATEA =
LEGEND
e=m= Proposed Improvements Fi
I I

Miles 1.5

FR



Figure 2. Project Location Map
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Figure 3. Study Segments and Intersections
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2.3 Data Collection

2.3.1 Existing Traffic Volumes

Existing traffic counts at the roadway segments and study intersections were collected on
Thursday, September 23, 2021. The Citrus Hill High School located next to the intersection of
Markham Street and Wood Road was in session on the day the traffic counts were conducted.

Daily traffic data was also collected on September 23, 2021 to confirm the peak hours of the day
and identify operational characteristics of the study roadway segments. The roadway segment
counts are used in the development of future forecasts. Roadway segment average daily traffic
(ADT) data is summarized in Table 2-1.

Table 2-1. Existing 2021 Roadway Segment Bi-direction ADT

Roadway Segment Existing 2021 ADT

Markham Street West of Roosevelt Street 183
Markham Street Btw Roosevelt Street and Wood Road 502
Markham Street East of Wood Road 2,973
Roosevelt Street North of Markham Street 131
Wood Road North of Markham Street 6,319
Wood Road South of Markham Street 6,672
Mariposa Avenue Btw Roosevelt Street and Wood Road 813
Cajalco Road Btw Harley John Road and Wood Road 23,347

Intersection turning movement counts were conducted during the AM and PM peak hours at all
study intersections and used to develop the future year intersection turning movement volumes.
Existing traffic count data are provided in Appendix B. The existing raw turning movement counts
were post-processed to represent the worst-case traffic volumes especially for the turn
movements with low volumes. Intersection peak hour turning movement volumes under Existing
2021 conditions are summarized in Table 2-2. As shown in the table, although there is no paved
access at the east leg of Roosevelt Street and Markham Street intersection, traffic is observed
using this approach. To represent the worst-case scenario, the east leg approach is included in
the analysis.

2.3.2 Intersection Control and Configuration

The intersection at Markham Street and Wood Road is a signalized intersection. The other three
study intersections are unsignalized intersections. Figure 4 presents the existing 2021 AM and
PM peak hour intersection turning movement volumes at all four study intersections, together with
the intersection lane configuration.
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Table 2-2. Existing 2021 Intersection Peak Hour Volumes

AM Peak Hour
=l (2 o) i
Roosevelt Street and Markham Street 0 10 10 1
2  Birch Street and Markham Street 0 0 5 0 0 0 0 9 0 4 12 0
3  Cedar Street and Markham Street 1 0 9 0 0 0 0 13 1 4 15 0
4  Wood Road and Markham Street 2 222 115 46 197 9 15 8 4 161 12 57
PM Peak Hour
1 Roosevelt Street and Markham Street 0 0 0 4 0 6 9 4 0 0 1 1
2 Birch Street and Markham Street 0 0 3 0 0 0 0 10 1 4 5 0
3  Cedar Street and Markham Street 0 0 5 0 0 0 0 10 0 7 7 0
4  Wood Road and Markham Street 1 226 143 78 238 13 10 2 2 73 2 47

Note: NBL=Northbound left; NBT=Northbound through; NBR=Northbound right; SBL=Southbound left; SBT=Southbound through; SBR=Southbound right
EBL=Eastbound left; EBT=Eastbound through; EBR=Eastbound right; WBL=Westbound left; WBT= Westbound through; WBR= Westbound right
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Figure 4. Existing Study Intersection Lane Configuration and Peak Hour Volumes
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2.4 Traffic Forecasting

241 Traffic Forecasting Methodology

The opening year 2024 and horizon year 2044 LOS analysis at each study intersection and street
segment were based on the future year traffic forecasts. Traffic volumes were developed based
on the latest available County Updated RivTAM model outputs. The raw RivTAM model outputs
are presented in Appendix E. The following describes the development methodology and
procedure for the future traffic forecasts:

» Socio-economic data of RivTAM for years 2007, 2012, 2035, and 2040 within the project
area were obtained from the County.

» Base year 2012 and forecast year 2040 RivTAM model runs were conducted to obtain
traffic volumes (ADT, AM peak period & PM peak period) under both build and no build
for roadway segments by direction. The output daily volumes extracted from the model
were used directly without any adjustments. The factors of 0.38 and 0.28 were used to
covert the model output peak period volumes to the peak hour volumes in the AM and PM
period, respectively.

» Yearly growth rate or increased trips were established between model base year 2012
and model forecast year 2040. Similarly, the post growth rate and differences from year
2040 to 2044 were also developed per the RivTAM model.

* Using the above calculated yearly growth rate or increased trips, the existing year 2021
traffic volumes were adjusted to develop the horizon year 2044 traffic volumes (ADT, AM
peak hour, and PM peak hour) for roadway segments by direction.

» The horizon year 2044 intersection turning movements were determined by using the 2040
build and no build directional peak period volumes on roadway segments, intersection
turning movement traffic counts, and post processing.

» Similarly, the same calculated growth rate or increased trips, interpolation of the traffic
volumes (intersection and roadway segments) between existing year 2021 and horizon
year 2044 were used to determine opening year 2024 traffic volumes.

» The segment and intersection forecasts for opening year 2024 and horizon year 2044
were compared to each other for reasonableness and adjusted accordingly.

Forecasts of AM and PM peak hour intersection volumes were developed based on the above-
described methodology. The truck percentages for all study intersections were assumed to be 2%
as the worst-case scenario as the RivTAM model truck percentage outputs along Markham Street
segments are approximately 2% or below under all the conditions.

2.4.2 Horizon Year 2044 Lane Configuration and Traffic Volumes

Horizon year 2044 build and no build intersection peak hour turning movement volumes were
developed using the methodology described in Section 2.4.1. and are summarized in Table 2-3
and Table 2-4.

The lane configuration under the year 2044 no build conditions is assumed to remain the same
as that under the existing conditions. For this analysis, the project proposed configuration as a
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two-lane collector was assumed for year 2044 build conditions. The intersection at Roosevelt
Street and Markham Street was assumed to be a three-leg intersection although the east leg is
currently a dirt road. The proposed lane configuration at the study intersections and peak hour
turning movement volumes under the year 2044 no build and build conditions are illustrated in
Figure 5 and Figure 6, respectively.

2.4.3 Opening Year 2024 Lane Configuration and Traffic Volumes

Opening year 2024 build and no build intersection peak hour turning movement volumes were
developed using the methodology described in Section 2.4.1 and are summarized in Table 2-5
and Table 2-6.

As with the assumptions under the year 2044 build and no build conditions, the lane configuration
under the year 2024 no build conditions remain same as that under the existing conditions. The
proposed lane configuration at the study intersections and peak hour turning movement volumes
under the year 2024 no build and build conditions are illustrated in Figure 7 and Figure 8,
respectively.
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Table 2-3. Year 2044 No Build Intersection Peak Hour Volumes
AM Peak Hour

o] e s o o uor [use Lo Lo oon [ Leor e s Lo Lo

Roosevelt Street and Markham Street 0

2  Birch Street and Markham Street 0 0 6 0 0 0 0 10 0 4 13 0
3  Cedar Street and Markham Street 1 0 10 0 0 0 0 14 1 0 17 0
4 Wood Road and Markham Street 3 291 131 53 215 10 15 9 ) 183 12 66
PM Peak Hour
1 Roosevelt Street and Markham Street 0 0 0 4 0 7 10 4 0 0 1 1
2  Birch Street and Markham Street 0 0 3 0 0 0 0 11 1 4 6 0
3  Cedar Street and Markham Street 0 0 6 0 0 0 0 11 0 8 0 0
4  Wood Road and Markham Street 1 260 196 158 321 14 10 3 2 84 2 49

Note: NBL=Northbound left; NBT=Northbound through; NBR=Northbound right; SBL=Southbound left; SBT=Southbound through; SBR=Southbound right
EBL=Eastbound left; EBT=Eastbound through; EBR=Eastbound right; WBL=Westbound left; WBT= Westbound through; WBR= Westbound right

Table 2-4. Year 2044 Build Intersection Peak Hour Volumes
AM Peak Hour

I ISP e T 5 8 78 O K

Roosevelt Street and Markham Street

2 Birch Street and Markham Street 0 0 27 0 0 0 0 165 0 13 564 0
3 Cedar Street and Markham Street 5 0 18 0 0 0 0 137 41 4 538 0
4  Wood Road and Markham Street 63 292 24 7 203 49 60 60 17 95 393 38
PM Peak Hour
1 Roosevelt Street and Markham Street 0 0 0 4 0 7 14 704 0 0 249 7
2 Birch Street and Markham Street 0 0 15 0 0 0 0 637 17 13 255 0
3 Cedar Street and Markham Street 0 0 23 0 0 0 0 598 0 8 244 0
4 Wood Road and Markham Street 53 300 68 9 210 22 65 574 31 29 160 4

Note: NBL=Northbound left; NBT=Northbound through; NBR=Northbound right; SBL=Southbound left; SBT=Southbound through; SBR=Southbound right
EBL=Eastbound left; EBT=Eastbound through; EBR=Eastbound right; WBL=Westbound left; WBT= Westbound through; WBR= Westbound right
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Figure 5. Year 2044 No Build Study Intersection Lane Configuration and Peak Hour Volumes
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Figure 6. Year 2044 Build Study Intersection Lane Configuration and Peak Hour Volumes
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Table 2-5. Year 2024 No Build Intersection Peak Hour Volumes

AM Peak Hour

I TP T T 8 O 7

Roosevelt Street and Markham Street 0

2  Birch Street and Markham Street 0
3  Cedar Street and Markham Street 1
4  Wood Road and Markham Street 2
1 Roosevelt Street and Markham Street 0
2  Birch Street and Markham Street 0
3  Cedar Street and Markham Street 0
4  Wood Road and Markham Street 1

0
0
231

0

0

0
230

5 0

9 0
117 47

PM Peak Hour

0 4

3 0

5 0
150 88

0
0
199

0

0

0
249

o

0
0
13

0

15

9
0
0
10

9
13

4
10
10
2

A~ -~ O

0
1
0

2

164

74

12
15
12

1
5
7
2

0
0
47

Note: NBL=Northbound left; NBT=Northbound through; NBR=Northbound right; SBL=Southbound left; SBT=Southbound through; SBR=Southbound right
EBL=Eastbound left; EBT=Eastbound through; EBR=Eastbound right; WBL=Westbound left; WBT= Westbound through; WBR= Westbound right

Table 2-6. Year 2024 Build Intersection Peak Hour Volumes
AM Peak Hour

I TP T 28 O 7

Roosevelt Street and Markham Street 0

2 Birch Street and Markham Street 0
3 Cedar Street and Markham Street 5
4 Wood Road and Markham Street 42

1 Roosevelt Street and Markham Street 0

2 Birch Street and Markham Street 0
3 Cedar Street and Markham Street 0
4 Wood Road and Markham Street 53

0
0
232

0

0

0
265

23 0
16 0
21 6
PM Peak Hour

0 4
15 0

19 0
52 5

0
0
188

0

0

0
163

11
0
0

20

65

113
149
127
53

548
579
544
383

0
41
14

0

17

0
31

13
4
85

0
13

7
26

519
521
475
393

206
213
214
160

0
0
33
7
0
0

4

Note: NBL=Northbound left; NBT=Northbound through; NBR=Northbound right; SBL=Southbound left; SBT=Southbound through; SBR=Southbound right
EBL=Eastbound left; EBT=Eastbound through; EBR=Eastbound right; WBL=Westbound left; WBT= Westbound through; WBR= Westbound right
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Figure 7. Year 2024 No Build Study Intersection Lane Configuration and Peak Hour Volumes
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Figure 8. Year 2024 Build Study Intersection Lane Configuration and Peak Hour Volumes
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2.4.4 VMT data

The external trip length table was provided by the County. These average external trip lengths
were multiplied by the external trips to derive the external VMT. The sum of the external VMT and
the internal VMT extracted from the RivTAM model reflect the final total VMT. The total regional
residential and work VMT data under the existing and future year build and no build scenarios
were extracted directly from the RivTAM model runs and presented in Appendix E. Average
residential VMT per Capita and work VMT per employee were also obtained from the model runs
and presented in Appendix E. The process to calculate the average VMT using the RIVTAM model
is consistent with that in Appendix E of the Riverside County Transportation Analysis guidelines
for Level of Service Vehicle Miles Traveled, December 2020, County of Riverside.

2.5 Traffic Operations Analysis Methodology

All traffic analyses was performed in accordance with County guidance. The analyses of highway
segment and intersection traffic operations was based on the methodologies described in the
Highway Capacity Manual 6" Edition (HCM). Detailed information on roadway segment, as well
as methodologies, standards, and thresholds are discussed in this section.

To gauge traffic operational performance, level-of-service (LOS), a qualitative measure, is used
to describe the driver’s experience within a traffic stream in terms of speed, freedom to maneuver,
traffic interruptions, and comfort. A letter grade from A through F is used to define LOS levels
based on the traffic performance conditions. Level-of-service definitions by different types of
systems (e.g., roadway segments or intersections) are presented below.

2.5.1 Roadway Segment Level of Service Standards

The following sections present the level of service standards and thresholds used in the analysis
of transportation network performance. County roadway segment LOS or operating conditions is
generally defined in terms of a scale ranging LOS A (free flow) to LOS F (highly congested). Level
of service criteria for roadway segments was obtained from the document County of Riverside
Transportation Analysis Guidelines for Level of Service Vehicle Miles Traveled, Dec 2020.

For planning purposes, the County assigns roadway capacities and service levels based on
number of lanes and roadway classification. Roadway segment LOS thresholds based on
maximum roadway capacity, number of lanes and roadway classification are shown in Table 2-7.
In the RIVTAM future year 2040 model, Markham Street and Wood Road are assumed to be four-
lane arterials within the project study limits. To be conservative, Markham Street and Wood Road
remain as the two-lane arterials under all the scenarios. Cajalco Road is currently a two-lane
arterial. However, the post speed limit of 50 mph along Cajalco Road west of Wood Road is higher
than a typical two-way collector arterial. Additionally, limited accesses within the study segment
restrict the traffic flow interruption. Furthermore, Cajalco Road is planned to be an expressway in
County’s general plan. Therefore, half of the capacities for a four-lane expressway are used to
represent the two-lane segment capacities along Caljalco Road under the existing and year 2024
conditions. Cajalco Road is proposed to be a six-lane expressway in the RIVTAM year 2035
model with the built out of all the accumulated projects. Accordingly, Cajalco Road is assumed to
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be a six-lane expressway under the future year 2044 conditions. In this report, the summarized
roadway segment LOS use these established maximum roadway capacities (c) as shown in
Table 2-7, along with the roadway daily traffic volumes (v), to determine service levels for the
roadway segment, which is in terms of roadway segment daily traffic volume to maximum capacity
(v/c) ratio. The relationship between LOS and the v/c ratio for roadways is presented in Table 2-8.

Table 2-7. Roadway Segment Level of Service Thresholds

Maximum Two-Way Traffic Volume (ADT) based LOS Capacity
Roadway Number of Thresholds
e e | c [ o [ |

Collector 2 10,400 11,700 13,000
Secondary 4 20,700 23,300 25,900
Expressway* 2 16,350 18,400 20,450
Expressway 4 32,700 36,800 40,900
Expressway 6 49,000 55,200 61,300

SOURCE: County of Riverside Transportation Analysis Guidelines for Level of Service Vehicle Miles Traveled, Dec 2020
Note: *Use the half capacity of a four-lane Expressway

Table 2-8. Roadway LOS Criteria

Level of Service Volume-to Capacity Ratio

A <0.60
>0.60-0.70
>0.70-0.80
>0.80-0.90
>0.90-1.00
>1.00

m m O O @

2.5.2 Intersection Level of Service Standards

This section presents the methodologies used to perform peak hour intersection capacity
analyses for signalized and unsignalized intersections.

2.5.21 SIGNALIZED INTERSECTION ANALYSIS

The analysis of signalized intersections utilized the operational analysis procedure as outlined in
the HCM 6™ Edition. This method defines LOS in terms of delay, or more specifically, average
stopped delay per vehicle. Delay is a measure of driver and/or passenger discomfort, frustration,
fuel consumption and lost travel time. This technique uses 1,900 vehicles per hour per lane
(VPHPL) as the maximum saturation volume of an intersection. This saturation volume is
adjusted to account for lane width, on-street parking, pedestrians, traffic composition (i.e.,
percentage trucks) and shared lane movements (i.e., through and right-turn movements
originating from the same lane). The key input parameters used in the analysis follow the
guidance in Appendix C of the County of Riverside Transportation Analysis Guidelines for Level
of Service Vehicle Miles Traveled, Dec 2020. The Level of Service thresholds used for this
technique are described in Table 2-9.
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For the intersections with LOS E or F under the future no build conditions, the delay at the
intersections under the future build conditions are anticipated to be better than that under the
future no build conditions although the LOS might also be LOS E or F. Intersection analysis used
the Highway Capacity Manual (HCM) methodology and has been performed using Synchro
software version 10. HCM 6™ Edition results have been used. Each intersection evaluation is
based upon existing and future lane configuration/traffic control and peak hour design traffic
volumes during the AM and PM peak hours.

Table 2-9. Signalized Intersection Level of Service Thresholds

LOS B describes operations with generally good progression and/or short
10.1 —20.0 cycle lengths. More vehicles stop than for LOS A, causing higher levels of
average delay.

LOS C describes operations with higher delays, which may result from fair
progression and/or longer cycle lengths. Individual cycle failures may

20.1-35.0 begin to appear at this level. The number of vehicles stopping is
significant at this level, although many still pass through the intersection
without stopping.

LOS D describes operations with high delay, resulting from some
combination of unfavorable progression, long cycle lengths, or high

S volumes. The influence of congestion becomes more noticeable, and
individual cycle failures are noticeable.
55.1 - 80.0 LOS E is considered the limit of acceptable delay. Individual cycle failures

are frequent occurrences.

LOS F describes a condition of excessively high delay, considered
unacceptable to most drivers. This condition often occurs when arrival

>80.0 flow rates exceed the LOS D capacity of the intersection. Poor
progression and long cycle lengths may also be major contributing causes
to such delay.

Source: Highway Capacity Manual 6" Edition
Note: Volume-to-capacity ratio greater than or equal to 1 indicate actual or potential breakdown.

2.5.3 Unsignalized Intersection Analysis

Unsignalized intersections, including two-way and all-way stop controlled intersections were
analyzed using the HCM 6% Edition unsignalized intersection analysis methodology. The LOS for
a two-way stop controlled (TWSC) intersection is determined by the computed or measured
control delay and is defined for each minor movement. Table 2-10 summarizes the level of service
thresholds utilized for unsignalized intersection analyses including TWSC and all-way stop
controlled (AWSC) intersections. Intersection analysis used the Highway Capacity Manual (HCM)
methodology and has been performed using Synchro software. HCM 6™ Edition results have been
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used. Each intersection evaluation is based upon existing and future lane configuration/traffic
control and peak hour design traffic volumes during the AM and PM peak hours.

Table 2-10. Unsignalized Intersection Level of Service Thresholds

>10 and <15 B
>15 and <25 C
>25 and <35 D
>35 and <50 E

>50 F

Source: Highway Capacity Manual 6" Edition
Note: Volume-to-capacity ratio greater than or equal to 1 indicate actual or potential breakdown.

2.5.4 Intersection Queue Analysis

Queuing analyses was conducted for intersection for existing and all future conditions. The
gueuing analysis compares the minimum required storage lengths to the storage lengths provided
for the analyzed intersections. The minimum storage required is determined by the longest 95th
percentile queue identified in the AM or PM peak hours.

The 95th percentile queue lengths as calculated in the Synchro worksheets. Synchro reports the
95th percentile queue length for a single lane of a lane group (highest queue length considering
all lanes of the lane group) instead of the total queue length of all lanes in that lane group.

2541 STORAGE LENGTHS

The provided turn movement storage lengths for an intersection are measured from the limit line
to the end of the bay taper for turn movements. The through movement storage lengths for an
intersection are measured from the limit line to the upstream intersection or access.

2.6 Senate Bill 743 - Vehicles Miles Traveled Analysis

Senate Bill (SB) 743 was approved in 2013 and changed the evaluation of traffic impacts under
California Environmental Quality Act (CEQA). The bill required the Office of Planning and
Research (OPR) to modify the CEQA Guidelines to replace existing approaches for studying
transportation impacts under CEQA. These previously existing approaches focused on auto delay
and congestion, which are typically measured using level of service. These metrics will no longer
be considered an environmental impact under CEQA upon certification of revised State CEQA
Guidelines. Rather, SB 743 requires OPR to establish criteria for determining the significance of
transportation impacts that promote the reduction of greenhouse gas emissions, the development
of multimodal transportation networks, and a diversity of land uses. In response, OPR published
a document titled Updating Transportation Impacts Analysis in the CEQA Guidelines: Preliminary
Discussion Draft of Updates to the CEQA Guidelines Implementing Senate Bill 743. These

FR .



preliminary updates identify VMT as the primary metric for evaluating transportation impacts. OPR
published a revised Technical Advisory in April 2018. The revised Technical Advisory identifies
VMT (per capita, per employee, or other appropriate efficiency measure) as new metrics for
evaluating transportation impacts. Regulatory changes to the CEQA Guidelines that implement
SB 743 were approved on December 28, 2018. The newly adopted CEQA Guidelines states
“vehicle miles traveled is the most appropriate measure of transportation impacts.” The California
Natural Resource Agency has adopted and certified the changes to the CEQA Guidelines that
identify VMT as the most appropriate metric to evaluate a project’s transportation impacts. OPR
released a December 2018 Technical Advisory that contains recommendations regarding
assessment of VMT, thresholds of significance, and mitigation measures. Statewide
implementation occurred on July 1, 2020.

SB 743 preserves local government authority to make planning decisions. Therefore, level of
service and congestion can still be measured for planning purposes; however, studies based on
these metrics will no longer be required as part of the CEQA process. For State Highway System,
the Transportation Analysis under CEQA (TAC) provides information on significance
determinations for transportation projects.

Per TAC, the determination of significance will be based on the projection of induced travel
attributable to the project. Per Riverside County Transportation Analysis Guidelines, a project that
results in an increase in VMT when comparing the future build alternative to the future no-build
alternative (i.e., the VMT is higher under the future build scenario) will generally be considered
significant impact, and mitigation will be required.

Updated RivTAM model outputs were used for the baseline VMT analysis. RivTAM model for
years 2012 and 2040 were available and provided by the County. The VMT analysis was based
on the raw model outputs of years 2012 and 2040 model runs. Countywide average VMT under
build and no Build conditions were obtained from RivTAM model runs based on guidance in
Appendix E of the County of Riverside Transportation Analysis Guidelines for Level of Service
Vehicle Miles Traveled, Dec 2020. Based on the growth rates developed from years 2012 and
2040 raw model outputs, year 2044 VMT data were extrapolated for the build and no build
conditions. Comparison between countywide average VMT under years 2012, 2040, and 2044
build and no build conditions were conducted. If net increase in countywide average VMT occurs
with the project build-out, mitigation measures need to be identified to fully mitigate the impacts.
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3 Existing 2021 Traffic Conditions

This section describes key roadway segments and intersections; summarizes the analysis results
conducted based on the methodology procedure and the traffic volumes presented in Section 2
for existing 2021 at all study locations. The intersection LOS and queuing Synchro analysis
worksheets are presented in Appendix C. Appendix D provides the supporting materials for the
accident analysis.

3.1 Roadway Network

This section describes key roadway segments and existing facilities in the vicinity of the project.

Markham Street — is a 2-lane to 4-lane east-west collector with a western terminus at Mockingbird
Canyon Road and eastern terminus at Harvill Avenue adjacent to 1-215. Along Markham Street,
the only segment that is disconnected and has no concrete pavement is between Roosevelt Street
and Cedar Street. It has a posted speed limit of 45 mph. Within the study area, Markham Street
provides access to residential land uses.

Roosevelt Street — is a 2-lane north-south collector with a northern terminus at Warren Road
and southern terminus at Markham Street. Within the study area, Roosevelt Street provides
access to residential land uses.

Wood Road - is a 2-lane to 3-lane north-south collector with a northern terminus at John F
Kennedy Drive and southern terminus at Cajalco Road. It has a posted speed limit of 40 mph.
Within the study area, Wood Road provides access to residential land uses.

Birch Street — is a 2-lane north-south unpaved local road with a northern terminus intersecting
at Markham Street and southern terminus at private property. Birch Street provides access to
residential land uses.

Cedar Street — is a 2-lane north-south unpaved local road with a northern terminus intersecting
at Markham Street and southern terminus at Avenue E. Birch Street provides access to residential
land uses.

Mariposa Avenue — is a 2-lane east-west collector with a western terminus at Riverside Avenue
and eastern terminus at Barton Street. It has a posted speed limit of 25 mph. Within the study
area, Mariposa Avenue provides access to residential land uses.

Cajalco Road — is a 2-lane east-west collector with a western terminus at I-15 and eastern
terminus at Seaton Avenue adjacent to I-215. It has a posted speed limit of 50 mph. Within the
study area, Cajalco Road provides access to industrial, commercial, and residential land uses.

3.2 Existing Segment LOS Analysis

Table 3-1 displays the existing 2021 roadway segment ADT and LOS results based on the
segment analysis methodology discussed in Section 2.5. As shown in Table 3-1, all roadway
segments operate at LOS A with the exception of the following:

» Cajalco Road west of Wood Road with LOS F
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Table 3-1. Existing Roadway Segment Level of Service

Existing Existing Conditi
Roadway Location Configuration | LOSC LOS D LOSE I
Segment Capacit Capacit Capacit

E/W  3U/4U 15,550 17,500 19,450 183 0.009 A

Markham West of Roosevelt

Street* Street
Btw Roosevelt
Markham o ot andWood EW 2V 10400 11700 13,000 502 0039 A
Street
Road
M | EEE G EW  2U/3U 10,400 11,700 13,000 2,973 0229 A
Street Road
Roosevelt North of Markham
Stot Stoot NS 2U 10,400 11,700 13,000 131 0010 A
uieee el e bizndism | e | gy 10400 11700 13,000 6319 048 A
Road Street
Wood South of Markham
Road oot N/S 2U/3U 10,400 11,700 13,000 6,672 0513 A
Marioosa Btw Roosevelt
A P Streetand Wood ~ E/W  2U 10400 11,700 13,000 813 0063 A
venue
Road
Caialco Btw Harley John
Roja e Road and Wood  EMW  2U 16,350 18,400 20,450 23,347 1142 F
Road

Note: N/S = Northbound/Southbound; E/W = Eastbound/Westbound; 2U = 2 Lane Undivided; 4U = 4 Lane Undivided; 3U = 3
Lane Undivided; ADT = Average Daily Traffic Volume; V/C = Volume-to-Capacity Ratio; LOS = Level of Service; Dir = Direction
* Use the average of service level ADT data criteria for Collector and Secondary roadways shown in Appendix D of County of
Riverside Transportation Analysis Guidelines for Level of Service Vehicle Miles Traveled, Dec 2020

** Use the half capacity of a four-lane Expressway

3.3 Existing Intersection LOS Analysis

Existing LOS analysis was conducted using the methodologies presented in Section 2.5. Based
on the exiting lane configuration and peak hour turning movement volumes as shown in Figure 4,
the intersection LOS and average delay results under existing 2021 conditions are summarized
in Table 3-2. As shown in Table 3-2, all intersections operate at LOS C or better.

Table 3-2. Existing Intersection Peak Hour Level of Service

Existing Year 2021
Intersection Traffic Control AM Peak PM Peak
Delay LOS LOS
Roosevelt Street and Markham Street AWSC 6.9 A 7.0 A
Birch Street and Markham Street TWSC 8.4 A 8.4 A
Cedar Street and Markham Street TWSC 8.5 A 8.4 A
Wood Road and Markham Street Traffic Signal 16.8 B 22.8 C

Note: AWSC=AIl Way Stop-Controlled; TWSC=Two Way Stop-Controlled;
For two-way stop-controlled intersections, the worst stop-controlled approach or movement results were listed in the table
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3.4 Existing Intersection Queuing Analysis

Table 3-3 displays intersection queuing results for study intersections under existing 2021
conditions. As shown in Table 3-3, adequate storage is provided for all intersections.

Table 3-3. Existing Intersection Peak Hour Queuing Results

Intersection Year 2020

Movement Asvtailable 95th Adequate 95th Adequate
(NB/SB & EB/WB) orage Percentile Storage Percentile Storage
Queue (ft)" (Yes/No) | Queue (ft)! | (Yes/No)
SB 920 0 Yes 0 Yes
Roosevelt Street & o
1 Markham Street EB 1235 3 Yes 3 Yes
wB* 1100 0 Yes 0 Yes
) Birch Street & NB 225 0 Yes 0 Yes
Markham Street
WB 300 0 Yes 0 Yes
3 Cedar Street & NB 290 123 Yes 123 Yes
Markham Street
WB 645 424 Yes 424 Yes
NBL 150 6 Yes 4 Yes
NBT 670 124 Yes 122 Yes
NBR 150 32 Yes 34 Yes
. Wood Road & SBL 195 43 Yes 61 Yes
Markham Street SBT 390 104 Yes 114 Yes
EBT 620 23 Yes 16 Yes
WBL* 250 103 Yes 55 Yes
WBT 580 30 Yes 25 Yes

Note: *The turn pocket extends into a two-way left turn lane

3.5 Accident Analysis

Traffic Accident Data was provided by the County for a 6-year period, from January 1, 2015
through December 31, 2020. The collision summary reports include all reported collisions within
the project limits along Markham Street from Roosevelt Street to Wood Road.

As shown in Table 3-4, a total of three accidents were reported. No injury occurred for all three
accidents. Two of the accidents occurred with improper turning under dark conditions and
occurred within the unpaved road segment. The third accident occurred was identified as
sideswipe.

In summary, a low number of accidents occurred within the project limits under the existing
conditions and these accidents did not result in injuries.
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Table 3-4. Existing Accident Data Summary

. . Date of . o

Roosevelt Street/Markham Street 4/22/2018  Westbound Improper Turning Hit Fixed Object  Property Damage Only = Dark

Birch Street/Markham Street 10/27/2019  Westbound left Improper Turning Hit Fixed Object = Property Damage Only = Dark
Westbound right/ . . . .

Wood Road/Markham Street 8/17/2015 Northbound through Sideswipe Motor Vehicles Property Damage Only  Daylight

Note: 6-year accident report, 1/1/2015 to 12/31/2020, was provided by County of Riverside

FR .



4 Opening Year 2024 Traffic Conditions

This section presents the LOS analysis for Opening Year 2024 traffic conditions. The Synchro
worksheets for intersection analysis under Opening Year 2024 conditions are contained in Appendix
C.

4.1 Opening Year (2024) No Build Conditions

LOS analysis and queue analysis were conducted for the four study intersections for opening year
2024 no build traffic conditions. The lane configuration was assumed to stay the same as under the
existing conditions. The analysis was based on opening year 2024 no build peak hour volumes and
existing condition lane configuration. Summary tables of LOS, average delay, and queueing analysis
are included in the section.

4.1.1 Roadway Segment LOS Analysis

Using the traffic operations analysis methodology described in Section 2.5, Table 4-1 illustrates
the year 2024 no build roadway segment analysis results. As shown in Table 4-1, all roadway
segments operate at LOS A with the exception of the following:

» Cajalco Road west of Wood Road with LOS F
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Table 4-1. Year 2024 No Build Roadway Segment Level of Service

Year 2024 No Year 2024 No Build
Roadway Location Build Geo LOS C LOS D LOS E Conditions
Segment Capacit Capacit Capacit
204

Markham — Westof Roosevelt £y ayuy 15550 17,500 19,450

0.010 A

Street* Street
Btw Roosevelt
Markham o ot andWood EW 2V 10400 11700 13,000 509 0039 A
Street
Road
M | EEE G EW  2U/3U 10,400 11,700 13,000 2,981 0229 A
Street Road
Roosevelt North of Markham
Stot Stoot NS 2U 10,400 11,700 13,000 133 0010 A
uieee el e bizndism | e | gy 10400 11700 13,000 6375 0490 A
Road Street
Wood South of Markham
Road oot N/S 2U/3U 10,400 11,700 13,000 6,799 0523 A
Marioosa Btw Roosevelt
A P Streetand Wood ~ E/W  2U 10400 11,700 13,000 913 0070 A
venue
Road
Caialco Btw Harley John
RoJa e Road and Wood  EMW  2U 16,350 18,400 20,450 27,849 1.362 F
Road

Note: N/S = Northbound/Southbound; E/W = Eastbound/Westbound; 2U = 2 Lane Undivided; 4U = 4 Lane Undivided; 3U = 3
Lane Undivided; ADT = Average Daily Traffic Volume; V/C = Volume-to-Capacity Ratio; LOS = Level of Service; Dir = Direction;
Geo = Geometry;

* Use the average of service level ADT data criteria for Collector and Secondary roadways shown in Appendix D of County of
Riverside Transportation Analysis Guidelines for Level of Service Vehicle Miles Traveled, Dec 2020

** Use the half capacity of a four-lane Expressway

4.1.2 Intersection LOS Analysis

Year 2024 intersection analysis was conducted using the methodologies presented in Section
2.5. Based on the lane configuration and peak hour turning movement volumes as shown in
Figure 7, the intersection LOS and average delay results under year 2024 no build conditions are
summarized in Table 4-2. As shown in the table, all intersections operate at LOS D or better.

Table 4-2. Year 2024 No Build Intersection Peak Hour Level of Service

Year 2024 No Build

Intersection Traffic Control AM Peak PM Peak
6.9 7.0

Roosevelt Street and Markham Street AWSC A A
Birch Street and Markham Street TWSC 8.4 A 8.4 A
Cedar Street and Markham Street TWSC 8.5 A 8.4 A
Wood Road and Markham Street Traffic Signal 42.2 D 51 D

Note: AWSC=AIl Way Stop-Controlled; TWSC=Two Way Stop-Controlled;
For two-way stop-controlled intersections, the worst stop-controlled approach or movement results were listed in the table
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4.1.3 Intersection Queuing Analysis

Table 4-3 displays intersection queuing results for study intersections under year 2024 no build
conditions. As shown in Table 4-3, adequate storage is provided for all intersections and
movements.

Table 4-3. Year 2024 No Build Intersection Peak Hour Queuing Results

Intersection AM Peak PM Peak

Available
(NBISB & Movement 95th . Adequate 95th _ Adequate
EB/WB) Storage Percentile Storage Percentile Storage
Queue (ft)! (Yes/No) Queue (ft)! (Yes/No)
SB 920 0 Yes 0 Yes
Roosevelt

1 Street & EB* 1235 3 Yes 3 Yes

Markham Street
WB* 1100 0 Yes 0 Yes
Birch Street & NB 225 0 Yes 0 Yes

2 Markham Street
WB 300 0 Yes 0 Yes
Cedar Street & NB 290 0 Yes 0 Yes

3 Markham Street
WB 645 0 Yes 0 Yes
NBL 150 7 Yes 5 Yes
NBT 670 248 Yes 269 Yes
NBR 150 31 Yes 36 Yes
Wood Road & SBL 195 56 Yes 97 Yes

4

Markham Street SBT 390 211 Yes 320 Yes
EBT 620 35 Yes 24 Yes
WBL* 250 157 Yes 83 Yes
WBT 580 44 Yes 32 Yes

Note: *The turn pocket extends into a two-way left turn lane

4.2 Opening Year (2024) Build Conditions

LOS analysis and queue analysis were conducted at the four study intersections for opening year
2024 build traffic conditions. The analysis is based on opening year 2024 build peak hour volumes
and project proposed lane configuration described in Section 1.2.

Summary tables of LOS, average delay, and queueing analysis are included in the section. The
Synchro analysis worksheets for each intersection under opening year 2024 build conditions are
included in Appendix C.
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4.2.1 Roadway Segment LOS Analysis

Using the traffic operations analysis methodology described in Section 2.5, Table 4-4 illustrates
the year 2024 build roadway segment analysis results. Comparing with the year 2024 no build
conditions, the increase of the average daily traffic volumes along Markham Street between west
of Roosevelt Street and east of Wood Road under the year 2024 build conditions vary from
approximately 2,300 to 6,700 vehicles. As shown in Table 4-4, all roadway segments operate at
LOS A with the exception of the following:

» Cajalco Road west of Wood Road with LOS F

Table 4-4. Year 2024 Build Roadway Segment Level of Service

Year 2024 Year 2024 Build
Roadway Location Build Geo LOsS C LOS D LOSE Conditions
Segment Capacity | Capacity | Capacity

E/W  3U/4U 15,550 17,500 19,450 3,288  0.169 A

Markham West of
Street* Roosevelt Street

Btw Roosevelt

Markham ot ootand Wood EW — 2U 10,400 11,700 13,000 7,201 0554 A
Street

Road
N I E/W 2U/3U 10,400 11,700 13,000 5,307 0.408 A
Street Road
Roosevelt North of
Street e e N/S 2U 10,400 11,700 13,000 174 0.013 A
Wood North of
Road Markham Street N/S 2U 10,400 11,700 13,000 4824  0.371 A
Wood South of
Road Markham Street N/S 2U/3U 10,400 11,700 13,000 5,976  0.460 A
Mariosa Btw Roosevelt
Aver?u o Street and Wood E/W 2U 10,400 11,700 13,000 759 0.058 A

Road

Caialco Btw Harley John
Roja pryes Road and Wood E/W 2U 16,350 18,400 20,450 27,081 1.324 F
Road

Note: N/S = Northbound/Southbound; E/W = Eastbound/Westbound; 2U = 2 Lane Undivided; 4U = 4 Lane Undivided; 3U = 3
Lane Undivided; ADT = Average Daily Traffic Volume; V/C = Volume-to-Capacity Ratio; LOS = Level of Service; Dir = Direction;
Geo = Geometry;

* Use the average of service level ADT data criteria for Collector and Secondary roadways shown in Appendix D of County of
Riverside Transportation Analysis Guidelines for Level of Service Vehicle Miles Traveled, Dec 2020

** Use the half capacity of a four-lane Expressway

4.2.2 Intersection LOS Analysis

Year 2024 build intersection analysis was conducted using the methodologies presented in
Section 2.5. Based on the proposed lane configuration and peak hour turning movement volumes
as shown in Figure 8, the intersection LOS and average delay results under year 2024 build
conditions are summarized in Table 4-5. As shown in the table, all intersections operate at LOS
D or better.
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Table 4-5. Year 2024 Build Intersection Peak Hour Level of Service

Year 2024 Build
Intersection Traffic Control AM Peak PM Peak

Roosevelt Street and Markham Street TWSC 11.0 B 10.6 B
Birch Street and Markham Street TWSC 9.1 A 12.3 B
Cedar Street and Markham Street TWSC 10.1 B 11.9 B
Wood Road and Markham Street Traffic Signal 38.4 D 36.1 D

Note: AWSC=AIl Way Stop-Controlled; TWSC=Two Way Stop-Controlled;
For two-way stop-controlled intersections, the worst stop-controlled approach or movement results were listed in the table

4.2.3 Intersection Queuing Analysis

Table 4-6 displays intersection queuing results for study intersections under year 2024 build
conditions. As shown in Table 4-6, adequate storage is provided for all intersections and
movements.

Table 4-6. Year 2024 Build Intersection Peak Hour Queuing Results

Intersection AM Peak PM Peak

Availabl
(NBISB & Movement ailable 95th_ Adequate 95th_ Adequate
EB/WB) Storage Percentile Storage Percentile Storage
Queue (ft)' (Yes/No) Queue (ft)! (Yes/No)
SB 920 3 Yes 0 Yes
Roosevelt
1 Street & EB* 1235 0 Yes 0 Yes
Markham Street
arham stree WB* 1100 0 Yes 0 Yes
Birch Street & NB 225 3 Yes 3 Yes
2 Markh Street
Bl SUEE WB 300 0 Yes 0 Yes
3 Cedar Street & NB 290 3 Yes 3 Yes
Markham Street WB 645 0 Yes 0 Yes
NBL 150 62 Yes 85 Yes
NBT 670 158 Yes 163 Yes
NBR 150 0 Yes 0 Yes
SBL 195 15 Yes 12 Yes
Wood Road &
4 Markham Street SBT 390 156 Yes 111 Yes
EBL 200 79 Yes 97 Yes
EBT 620 25 Yes 112 Yes
WBL* 250 92 Yes 43 Yes
WBT 580 350 Yes 104 Yes

Note: *The turn pocket extends into a two-way left turn lane
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5 Horizon Year 2044 Traffic Conditions

This section presents the LOS analysis for Horizon Year 2044 traffic conditions. The Synchro
worksheets for intersection analysis under Horizon Year 2044 conditions are contained in Appendix
C.

5.1 Horizon Year (2044) No Build Conditions

LOS analysis and queue analysis were conducted for the four study intersections for horizon year
2044 no build traffic conditions. The lane configuration is assumed to stay the same as under the
existing conditions. The analysis is based on horizon year 2044 no build peak hour volumes and
existing condition lane configuration.

Summary tables of LOS, average delay, and queueing analysis are included in the section. .

5.1.1 Roadway Segment LOS Analysis

Using the traffic operations analysis methodology described in Section 2.5, Table 5-1 illustrates
the year 2044 no build roadway segment analysis results. As shown in Table 5-1, all roadway
segments operate at LOS A with the exception of the following:

» Cajalco Road west of Wood Road with LOS E
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Table 5-1. Year 2044 No Build Roadway Segment Level of Service

Year 2044 No Year 2044 No Build
Roadway Location Build Geo Los C LOS E Conditions
Segment Capacit Capacit Capacit
: | Dir | Lanes | TP | TERREE ) SEREE ---

Markham West of

warknam - Yest ol oot EMW  3UMU 15550 17,500 19450 342 0018
Btw Roosevelt
Markham o o otandWood EW  2U 10400 11,700 13,000 553  0.043 A
Street
Road
e = EW 203U 10400 11,700 13000 3,034 0233 A
Street Road
Roosevelt North of
Soose o O et NS 2U 10400 11,700 13,000 144 0011 A
Wood North of
Drooc O oot NS 2U 10400 11,700 13,000 6,746 0519 A
s Sotthioh N/S  2U/3U 10400 11,700 13,000 7,647 0588 A
Road Markham Street ’ ’ ’ ’ :
Marioosa Btw Roosevelt
o Streetand Wood EW  2U 10400 11,700 13000 1581 0122 A
venue
Road
Caialco Btw Harley John
ca Road and Wood EMW  6U 49000 55200 61300 57,864 0944 E
Road

Note: N/S = Northbound/Southbound; E/W = Eastbound/Westbound; 2U = 2 Lane Undivided; 4U = 4 Lane Undivided; 3U = 3
Lane Undivided; ADT = Average Daily Traffic Volume; V/C = Volume-to-Capacity Ratio; LOS = Level of Service; Dir = Direction;
Geo = Geometry;

* Use the average of service level ADT data criteria for Collector and Secondary roadways shown in Appendix D of County of
Riverside Transportation Analysis Guidelines for Level of Service Vehicle Miles Traveled, Dec 2020

5.1.2 Intersection LOS Analysis

Year 2044 intersection analysis was conducted using the methodologies presented in Section
2.5. Based on the lane configuration and peak hour turning movement volumes as shown in
Figure 5, the intersection LOS and average delay results under year 2044 no build conditions are
summarized in Table 5-2. As shown in the table, all intersections operate at LOS D or better with
the exception of the following:

* Wood Road and Markham Street — LOS F during the PM peak hour
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Table 5-2. Year 2044 No Build Intersection Peak Hour Level of Service
Year 2044 No Build

Intersection Traffic Control AM Peak PM Peak

Delay Delay | LOS

>I

Roosevelt Street and Markham Street AWSC 6.9 A 7.0
Birch Street and Markham Street TWSC 8.4 A 8.4 A
Cedar Street and Markham Street TWSC 8.5 A 8.4 A
Wood Road and Markham Street Traffic Signal 52.5 D 80.3 F

Note: AWSC=AIl Way Stop-Controlled; TWSC=Two Way Stop-Controlled;
For two-way stop-controlled intersections, the worst stop-controlled approach or movement results were listed in the table

5.1.3 Intersection Queuing Analysis

Table 5-3 displays intersection queuing results for study intersections under year 2044 no build
conditions. As shown in Table 5-3, adequate storage is provided for all intersections and
movements with the exception of the following:

»  Southbound through at Wood Road and Markham Street intersection — PM peak hour

Table 5-3. Year 2044 No Build Intersection Peak Hour Queuing Results

Intersection AM Peak PM Peak
Availabl
(NB/SB& | Movement ailable 95th Adequate 95th Adequate
EB/WB) Storage Percentile Storage Percentile Storage
Queue (ft)! (Yes/No) Queue (ft)! (Yes/No)
SB 920 3 Yes 3 Yes
Roosevelt
1 Street & EB* 1235 3 Yes 3 Yes
Markham Street
WB* 1100 0 Yes 0 Yes
Birch Street & NB 225 0 Yes 0 Yes
2 Markham Street
el SEE WB 300 0 Yes 0 Yes
Cedar Street & NB 290 0 Yes 0 Yes
3 Markham Street
Bl SIEE WB 645 0 Yes 0 Yes
NBL 150 9 Yes 5 Yes
NBT 670 336 Yes 315 Yes
NBR 150 33 Yes 41 Yes
,  Wood Road & SBL 195 61 Yes 161 Yes
Markham Street SBT 390 238 Yes 437 No
EBT 620 36 Yes 25 Yes
WBL* 250 180 Yes 93 Yes
WBT 580 45 Yes 34 Yes

Note: *The turn pocket extends into a two-way left turn lane
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5.2 Horizon Year (2044) Build Conditions

LOS analysis and queue analysis were conducted for the four study intersections for horizon year
2044 build traffic conditions. The analysis is based on horizon year 2044 build peak hour volumes and
project proposed lane configuration described in Section 1.2.

Summary tables of LOS, average delay, and queueing analysis are included in the section. The
Synchro analysis worksheets for each intersection under horizon year 2044 build conditions are
included in Appendix C.

5.2.1 Roadway Segment LOS Analysis

Using the traffic operations analysis methodology described in Section 2.5, Table 5-4 illustrates
the year 2044 build roadway segment analysis results. Comparing with the year 2044 no build
conditions, the increase of the average daily traffic volumes along Markham Street between west
of Roosevelt Street and east of Wood Road under the year 2044 build conditions vary from
approximately 2,300 to 7,300 vehicles. As shown in Table 5-4, all roadway segments operate at
LOS B or better with the exception of the following:

» Cajalco Road west of Wood Road with LOS E

Table 5-4. Year 2044 Build Roadway Segment Level of Service

Year 2044 Year 2044 Build
l;oadway Location Build Geo cLOS c cLOS D CLOS E Conditions
egment apacit: apacit: apacit

Markham West of
€ Roosevelt E/W  3U/4U 15550 17,500 19,450 5519 0284 A
Street
Street
Markham Btw Roosevelt
Street and E/W 2U 10,400 11,700 13,000 7,824 0602 B
Street
Wood Road
L R e EW  2U/3U 10400 11,700 13000 5401 0415 A
Street Road
Roosevelt North of
A Markham Street /S 2U 10,400 11,700 13,000 188  0.014 A
Wood North of
Ros Markham Street /S 2U 10,400 11,700 13,000 5105 0.393 A
ey ol N/S 203U 10400 11,700 13000 6721 0517 A
Road Markham Street ’ ’ ’ ’ :
. Btw Roosevelt
X'\f‘;'rff:a Street and E/W 2U 10,400 11,700 13,000 1,315 0.101 A
Wood Road
Caialco Btw Harley John
ROJa | Road and Wood ~ E/W 6U 49,000 55200 61,300 56,269 0918 E
Road

Note: N/S = Northbound/Southbound; E/W = Eastbound/Westbound; 2U = 2 Lane Undivided; 4U = 4 Lane Undivided; 3U = 3
Lane Undivided; ADT = Average Daily Traffic Volume; V/C = Volume-to-Capacity Ratio; LOS = Level of Service; Dir = Direction;
Geo = Geometry;

* Use the average of service level ADT data criteria for Collector and Secondary roadways shown in Appendix D of County of
Riverside Transportation Analysis Guidelines for Level of Service Vehicle Miles Traveled, Dec 2020
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5.2.2 Intersection LOS Analysis

Year 2044 build intersection analysis was conducted using the methodologies presented in
Section 2.5. Based on the proposed lane configuration and peak hour turning movement volumes
as shown in Figure 6, the intersection LOS and average delay results under year 2044 build
conditions are summarized in Table 5-5. As shown in the table, all intersections operate at LOS
D or better.

Table 5-5. Year 2044 Build Intersection Peak Hour Level of Service

Year 2044 Build
Intersection Traffic Control AM Peak PM Peak

Roosevelt Street and Markham Street TWSC 11.3 B 11.2 B
Birch Street and Markham Street TWSC 9.2 A 12.9 B
Cedar Street and Markham Street TWSC 10.3 B 12.5 B
Wood Road and Markham Street Traffic Signal 40.0 D 37.3 D

Note: AWSC=AIll Way Stop-Controlled; TWSC=Two Way Stop-Controlled;
For two-way stop-controlled intersections, the worst stop-controlled approach or movement results were listed in the table

5.2.3 Intersection Queuing Analysis

Table 5-6 displays intersection queuing results for study intersections under year 2044 build
conditions. As shown in Table 5-6, adequate storage is provided for all intersections and
movements.
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Table 5-6. Year 2044 Build Intersection Peak Hour Queuing Results

Intersection AM Peak PM Peak

Available
(NBISB & Movement 5 95th _ Adequate 95th _ Adequate
EB/WB) torage Percentile Storage Percentile Storage
Queue (ft)! (Yes/No) Queue (ft)* (Yes/No)
SB 920 3 Yes 3 Yes
Roosevelt
1 Street & EB* 1235 0 Yes 0 Yes
Markham Street
arsham stree WB* 1100 0 Yes 0 Yes
Birch Street & NB 225 3 Yes 3 Yes
2 Markham Street
arknam otree WB 300 0 Yes 0 Yes
Cedar Street & NB 290 3 Yes 3 Yes
3 Markham Street
arkham siree wB 645 0 Yes 0 Yes
NBL 150 84 Yes 53 Yes
NBT 670 199 Yes 187 Yes
NBR 150 0 Yes 12 Yes
SBL 195 16 Yes 19 Yes
Wood Road &
4 Markham Street SBT 390 174 Yes 179 Yes
EBL 200 79 Yes 94 Yes
EBT 620 28 Yes 228 Yes
WBL* 250 100 Yes 54 Yes
WBT 580 356 Yes 132 Yes

Note: *The turn pocket extends into a two-way left turn lane
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5.3 VMT Analysis

Based on the VMT model run methodology described in Section 2.6, total regional residential
based and work based VMT results within the County under the RIVTAM model years 2012 and
2040, as well as the extrapolated year 2044, are illustrated in Table 5-7. Although the work based
VMT under year 2044 build is marginally higher than that under year 2044 no Build, the
corresponding residential VMT under year 2044 build is reduced. As shown in the table, the
combined residential and work VMT under the build conditions are lower than that under the no
build conditions.

Table 5-7 also illustrates average residential VMT per capita and average work VMT per
employee under year 2044 build and no build conditions. The average VMTs are based on the
Countywide 1,807 Traffic Analysis Zone (TAZ) within Riverside County. As shown in the table,
the average VMTs remain same under year 2044 build and no Build conditions.

As shown in the table, no induced VMT occurs due to the proposed project under years 20121,
2040, and 2044. It is anticipated that no induced VMT occurs due to the proposed project under
year 2044. Therefore, no VMT mitigation is needed for this project. Detailed countywide VMT
model outputs for each TAZ are presented in Appendix E.

"Year 2012 is the base year of the RIVTAM model
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Table 5-7. Raw Model Output VMT Result Summary

VMT Comparison Year Year 2012B vs Year Year 2040B vs Year Year 2044B vs
pari 2012NB 2012B 2012NB 2040NB 2040B 2040NB 2044NB 2044B 2044NB

Total Residential VMT 32,037,483 32,030,136 0.023% 49,805,138 49,802,159 -0.006% 53,751,054 53,749,944 -0.002%

Total Work VMT 8,111,059 8,110,938 .0.001% 16,700,356 16,700,813 0.003% 19,226,790 19,226,807 0.000%

Total VMT 40,148,542 40,141,074 -0.019% 66,505,494 66,502,972 -0.004% 72,977,844 72,976,751 -0.001%

ST R EREEE] 16.5 16.5 0.000% 20.0 20.0 0.000% 21.0 21.0 0.000%
pita

C;\’Ae{fg;r‘)’:g’;:e 10.8 10.8 0.000% 12.1 12.1 0.000% 12.0 12.0 0.000%

Note: Results in the table are based on the Riverside County 1,807 TAZ Zones.
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6 Summary and Conclusion

6.1 Comparison of Build Versus No Build Conditions

The comparison of the analysis results at study roadway segments and intersections under the
no build and build conditions are presented in this section.

Table 6-1 presents v/c and LOS at all roadway segments under all no build and build conditions.
As shown in the table, all roadway segments operate at LOS B or better with the exception of the
following:

» Cajalco Road west of Wood Road with LOS E or F under all build and no build
conditions

The v/c under the build conditions is lower than that under the no build conditions at all the
adjacent roadway segments of Markham Street. With the proposed project in place, some traffic
diverted to Markham Street from adjacent local streets and reduced the traffic on those adjacent
local roads such as Mariposa Avenue, Cajalco Road, and Wood Road. Therefore, the congested
conditions on Cajalco Road west of Wood Road slightly alleviate with the project built out.

Table 6-2 presents the study intersection peak hour LOS and average delays under no build and
build conditions. As shown in the table, all the study intersections operate at LOS D or better
except for the intersection at Wood Road and Markham Street under the year 2044 no build
conditions. The PM peak hour LOS is expected to be F under the year 2044 no build conditions.
The intersection congestion is reduced with the project built out. With the proposed improvement
of an exclusive eastbound through lane addition at the intersection, the intersection operates at
LOS D under the year 2044 build conditions.

Table 6-3 presents a summary comparison of the intersection queuing analysis at each of the
study intersections under all no build and build conditions. As shown in Table 6-3, adequate
storage is provided for all intersections and movements under the future year build conditions
although the southbound through movement at intersection of Wood Road and Markham Street
slightly block the upstream dirt road access during the PM peak hour under the year 2044 no build
conditions.
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Table 6-1. Roadway Segment Level of Service Comparisons

Lane Configuration m 2024NB 2024B 2044NB 2044B
Roadway Segment Location

nm tanes | _vic_| tos | wvic | tos | v [ros ] ve | Los | vic | Los |

Markham Street* West of Roosevelt Street 3U/4U 0.009 A 0.010 A 0.169 A 0.018 A 0.284 A
Markham Street Btw Roosevelt Street and Wood Road E/W 2U 0.