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Executive Summary

The Pleasant Hill Road Multi-Use Pathway between Deer Hill Road/Stanley Boulevard and Mt Diablo
Boulevard presents an exciting opportunity to fransform Pleasant Hill Road to a safer and more comfortable
street for walking and biking.

Kittelson & Associates, Inc. (Kittelson) conducted a transportation study to investigate the feasibility of
installing a multi-use pathway (MUP) within the median of Pleasant Hill Road between Deer Hill
Road/Stanley Boulevard and Mt Diablo Boulevard. The proposed design concept features a 14-foot wide
MUP that would be separated from vehicle traffic by vertical barriers on either side. The design concept
maintains the overall existing roadway width (curb-to-curb) and lane numbers within the Calfrans’
jurisdiction boundary. Additionally, the proposed cross section conforms to applicable Caltrans’ design
standards. A strip map showing the MUP design concept for the project corridor is presented in Appendix
C.

This study includes an analysis of existing and future vehicle traffic and parking conditions to support
development and refinement of concept designs and evaluate the potential effects of the project on
peak hour vehicle delay and queue lengths. This study presents an evaluation of the following scenarios:

Baseline Conditions. The baseline scenario represents existing conditions along Pleasant Hill Road. The
street is configured as a four-lane divided north-south roadway with two vehicle lanes in each
direction and a median with left-turn lanes. The northbound left-turn lane at Deer Hill Road/Stanley
Boulevard would be lengthened relative to existing conditions, consistent with current streetscape
plans provided by the City. Class Il bike lanes and on-street parking are generally provided on both
sides of the street.

Concept #1 - Staged Crossing. Concept #1 would install a center-running two-way multi-use path
and remove the northbound right-turn pocket at Stanley Road-Deer Hill Road. In addition, the bike
lane in the northbound direction would be eliminated. This design concept would provide
conventional crosswalk layouts and signal phasing. Pedestrians and cyclists would access the MUP by
crossing to the median via a new crosswalk on the north leg at Mt Diablo Boulevard and via the
existing crosswalk on the south leg at Deer Hill Road/Stanley Boulevard. This concept would require
relatively minor changes to the existing signal phasing schemes and timing at each intersection.

Concept #2 - Scramble Crossing. Concept #2 would install a center-running two-way mulfi-use path
and remove the northbound right-turn pocket at Stanley Road-Deer Hill Road. In addition, the bike
lane in the northbound direction would be eliminated. This design concept would provide an
exclusive pedestrian phase, commonly referred to as a “pedestrian scramble,” in which all vehicles
are stopped when pedestrians are given a WALK indication. Under this concept, pedestrians and
cyclists may cross diagonally fo the MUP in the median.

This analysis resulted in the following key findings.

Existing Parking Utilization

An inventory of available vehicle parking spaces on the project corridor and adjacent streets within
the project vicinity identified a total supply of approximately 328 spaces. Utilization counts revealed
the occupancy ranges between 14% and 30% over the course of a typical day. Occupancy rates for
the on-street parking on Pleasant Hill Road averaged 15%, with a peak utilization of 20% (49 of 61
spaces available).

Kittelson & Associates, Inc.



May 3, 2022 Page 3
Safe Route to Acalanes High School Pleasant Hill Road Multi-Use Pathway Concept Design Study

Vehicle Delay and Queue Analysis

PLEASANT HILL ROAD AT DEER HILL ROAD/STANLEY BOULEVARD

Baseline Conditions

Overall Intersection Operations — The intersection currently operates acceptably during the AM peak
period with drivers experiencing about 46 seconds of delay on average. However, during the PM
peak period, delay reaches over 80 seconds as the demand exceeds the intersection’s capacity.

Pleasant Hill Road Approaches - During the AM peak period, vehicle delay for northbound and
southbound through and right movements are relatively low, ranging from 25 to 50 seconds. Left turn
movements for both northbound and southbound vehicles see longer delays of around 1 minute, 10
seconds. 95t percentile vehicles queues! are longest for the through movements, with the
northbound through movement seeing about 450 feet (about 18 vehicle lengths) and the
southbound queue seeing about 1,075 feet (about 43 vehicle lengths).

During the PM peak period, operations for the northbound through movement degrade
considerably, with delay reaching almost 2 minutes, 30 seconds. This movement also sees the longest
queue during the PM peak hour, reaching back about 1,575 feet (63 vehicle lengths), possibly to the
CA-24 WB loop ramps. Other movements see delays similar to those seen during the AM peak hour.

Deer Hill Road/Stanley Boulevard Approaches - During the AM peak period, delay for eastbound
movements range from 61 to 63 seconds and delay for westbound movements range from 62 to 73
seconds. Eastbound 95th percentile queues range from 200 to 250 feet (8 to 10 vehicle lengths) and
westbound queues range from 200 to 350 feet (8 to 14 vehicle lengths).

During the PM peak period, delay for eastbound movements range from 39 to 49 seconds, and delay
for westbound movements range from 59 to 63 seconds. The eastbound approach sees higher
queues during the PM peak period, reaching back 525 feet (21 vehicle lengths) for the left turn
movement, far exceeding the storage provided by the dual left turn lanes.

Concept #1 (Staged Crosswalk Signal Phasing)

Overall Intersection Operations — Concept #1 results in a slight increase in overall intersection delay
compared to existing conditions. On average, drivers would expect to see less than 2 seconds of
added delay during the AM peak hour and about 7 seconds of added delay during the PM peak
hour. Signal timing was optimized to account for the removal of the exclusive northbound right turn
lane, but the cycle length remained the same as existing conditions for both peak periods. Additional
discussion of operations on each approach under Concept #1 is summarized in the following bullets.

Pleasant Hill Road Approaches - During the AM Peak hour, delay for each northbound movement
(northbound left-turn, northbound through, and northbound right-furn) would increase by 3 to 9
seconds. Delay on the southbound left-turn movement would increase by 8 seconds while delay for
the other two southbound movements (southbound through and southbound right-turn) would
decrease slightly. The 95th percentile queues for the northbound through/right movement would
extend an additional 225 feet (about 9 vehicle lengths), possibly stretching past Acalanes Avenue.
The vehicle queue lengths on the other movements would increase or decrease by about 1 vehicle
length (25 feet).

During the PM peak hour, delay for drivers on the northbound approach would not change. Delay on
the southbound left-turn movement would increase by 22 seconds. Delay for the other southbound
movements (southbound through and southbound right-turn) would change by less than 2 seconds.
Similar to the AM peak hour, during the PM peak hour, queues on the northbound through/right

1 A 95t percentile queue length represents the length (in feet or vehicle lengths) of vehicles stopped at an intersection
that would not be exceeded in 95% of signal cycles. In general, it represents the “worst-case scenario” for traffic
queues. In this report, any reference to “queues” refers to 95t percentile queue lengths.
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movement would increase by about 9 vehicle lengths and queues on the other movements would
increase or decrease by about 1 vehicle length (25 feet).

Deer Hill Road/Stanley Boulevard Approaches — Automobile delay and queuing for eastbound
movements is expected to remain the same as under existing conditions. Drivers traveling westbound
on Stanley Blvd would experience minimal changes to delay and queueing during the AM peak hour.
During the PM peak hour, delay for westbound left and through movements would increase by about
20 seconds, and delay for westbound right turn movements would increase by 80 seconds, from
about 63 seconds to 143 seconds. The 95" percentile westbound queue lengths would extend an
additional 1 to 4 vehicle lengths (25 to 100 feet) during the PM peak hour.

Concept #2 (Pedestrian Scramble Signal Phasing)

Overall Intersection Operations — Concept #2 results in worse vehicle operations performance than
existing conditions and Concept #1. On average, drivers would see approximately 22 seconds of
added delay during the AM peak hour and about 86 seconds of added delay during the PM peak
hour. The length of the signal cycle increases from 150 seconds to 170 seconds in the AM peak period
and from 135 seconds to 180 seconds in the PM peak period. An additional signal phase was added
to accommodate the exclusive pedestrian movement and timing was optimized. Additional
discussion of operations on each approach under Concept #2 is summarized in the following bullets.

Pleasant Hill Road Approaches - Drivers traveling northbound or southbound on Pleasant Hill Road
would experience substantial changes in delay and queue lengths during both the AM and PM peak
hours compared fo existing conditions.

During the AM peak hour, drivers making a northbound left turn at the intersection would experience
an additional 35 seconds of delay; northbound drivers traveling through or furning right would
experience about 20 more seconds of delay. Southbound left and through movements would
experience increases of between 24 and 26 seconds, and the southbound right turn would
experience an increase of about 8 seconds. The 95t percentile queues would increase by about 375
feet (or about 15 vehicle lengths) for northbound through/right movements and 275 feet (or about 11
vehicle lengths) for southbound through movements. Southbound left queues increase by about 75
feet to a total of 350 feet, possibly extending past the available left turn pocket storage.

During the PM peak hour, delays on the northbound through and southbound left-turn movements
that experience the highest delay under existing conditions would increase by about 2 minutes
(northbound through) and over 3 minutes (southbound left). The ?5th percentile northbound
through/right queues would increase by over 1,000 feet (or 42 vehicle lengths). It is likely that drivers
would select an alternate route if delays worsened to this degree. For example, drivers that exited the
freeway at this location (1,115 northbound vehicles) may choose to exit at a different location if they
observed or experienced this level of queue spillback and delays on Pleasant Hill Road.

Deer Hill Road/Stanley Boulevard Approaches — During the AM peak hour, the westbound left and
through movements would experience about 45 additional seconds of delay, with the 95t percentile
queues increasing by about 100 feet (or 4 vehicle lengths). Drivers traveling eastbound would
experience an increase of between 13 fo 18 seconds of delay, depending on the movement, and an
increase in queue length of around 50 feet (2 vehicle lengths).

During the PM peak hour, delay for westbound drivers would increase by between about 2 minutes
(left and through movements) to almost 4 minutes (right furn movement). Queues increase for
eastbound and westbound approaches between 75 and 250 feet (3 to 10 vehicle lengths),
potentially stretching past the second driveway to Acalanes High School on the westbound
approach on Stanley Blvd.

Kittelson & Associates, Inc.
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PLEASANT HILL ROAD AT MT DIABLO BOULEVARD

Baseline Conditions

Overall Intersection Operations - The intersection currently operates acceptably during both the AM
and PM peak periods with drivers experiencing between 22 (AM) and 29 seconds (PM) of delay on
average.

Pleasant Hill Road Approaches - During the AM peak hour, vehicle delay for northbound and
southbound through and right movements are relatively low, ranging from é to 17 seconds. The
northbound left turn movement sees longer delays of around 49 seconds. Vehicles queues range
from 125 feet (5 vehicle lengths) for the northbound through movement to 300 feet (12 vehicle
lengths) for the northbound left turn, which extends into the intersection with Old Tunnel Road.

Traffic operations during the PM peak period are similar to the AM peak period. Delay for the
northbound through, northbound right, and southbound through movements are all below 26
seconds, and delay for the northbound left turn reaches about 40 seconds. Queuing is also similar to
the AM peak period, ranging from 175 feet (7 vehicles lengths) for the northbound through
movement to 225 feet (9 vehicle lengths) for the northbound left turn.

Mt Diablo Boulevard Approach - Vehicles approaching the intersection from Mt Diablo Boulevard
experience between 46 and 48 seconds of delay during the AM peak period for all movements.
Maximum queues extend about 225 feet (9 vehicle lengths); given that there is room for
approximately 8 vehicles (200 feet) to queue in the eastbound left-turn lane, queues may
occasionally extend beyond the turn pocket.

During the PM peak period, eastbound through and eastbound right movements experience 44 and
49 seconds of delay, respectively, and left furn movements experience 29 seconds of delay. Similar to
the AM peak period, the left turn storage area (200 feet or 8 vehicles) may not be able to contain the
maximum left turn queue lengths (225 feet or 9 vehicle lengths). Queuing for the eastbound through
and eastbound right turns are higher than during the AM peak period, extending 400 feet (16
vehicles) and 375 feet (15 vehicles), respectively.

Concept #1 (Staged Crosswalk Signal Phasing)

Overall Intersection Operations — Concept #1 results in minor changes to overall intersection
operations. On average, drivers would expect to experience less than 5 seconds of added delay
during the AM peak hour and about 4 seconds of added delay during the PM peak hour. During the
both the AM and PM peak periods, increases in 95th percentile queue length on the eastbound
approach may extend beyond the existing left-turn pocket and block the through fravel lane.

To reduce the delays and risk of rear-end crashes that may result from queue spilloack, the left turn
pocket could be extended by an additional 100 feet, providing 300 feet of storage (12 vehicle
lengths), which would better accommodate queues. Additional evaluation would need to be
conducted to assess the feasibility of removing the existing landscaped median while optimizing
signal fiming to manage queues.

Pleasant Hill Road Approaches - During the AM peak period, delay for northbound movements
increases by about 4 to 13 seconds and delay for southbound movements would increase by about
5 seconds. The 95™ percentile queue lengths would increase by 1 to 3 vehicle lengths (25 to 75 feet).

During the PM peak period, delay decreases slightly for all movements except for the northbound
left, which would increase by about 17 seconds. The 95th percentile queues increase by between 1
and 2 vehicle lengths (25 to 50 feet).

Mt Diablo Boulevard Approach - During the AM peak hour, drivers making a left turn from Mt Diablo
Blvd to Pleasant Hill Road would experience an increase in delay of about 24 seconds and an
increase in queue lengths of about 2 vehicles (50 feet). The other movements would have slightly
shorter delays and queues than under existing conditions.

Kittelson & Associates, Inc.
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During the PM peak hour, drivers making an eastbound left turn would experience about 43
additional seconds of delay compared to existing conditions. The 95t percentile queues would
extend an additional é vehicle lengths (150 feet) to 375 feet (15 vehicle lengths). Given that there is
room for approximately 8 vehicles (200 feet) to queue on the eastbound approach, queues may
extend beyond the turn pocket and block the through lane. Delay for the other movements
(eastbound through and eastbound left) decreases slightly and queues increase by about 25 feet (1
vehicle).

Concept #2 (Pedestrian Scramble Signal Phasing)

Overall Intersection Operations — Concept #2 results in worse vehicle operations performance than
existing conditions and Concept #1. On average, drivers would expect to experience approximately
9 seconds of added delay during the AM peak hour and about 16 seconds of added delay during
the PM peak hour. During the AM and PM peak hour, delays for drivers on the northbound approach
would increase by é seconds (AM) and 12 seconds (PM), the southbound approach by 5 seconds
(AM) and 12 seconds (PM), and the eastbound approach by 18 seconds (AM) and 24 seconds (PM).

Similar to Concept #1, increases in 95th percentile queue length on the eastbound approach may
extend beyond the existing left-turn pocket and block the through travel lane. The furn pocket could
potentially be extended by up to 100 feet. Additional evaluation would need to be conducted to
assess the feasibility of removing the existing median and optimizing signal timing to manage queues.

Pleasant Hill Road Approaches - Increases in delays for northbound and southbound through
movements (compared o existing conditions) are less than 10 seconds during the AM and PM peak
hours. Delay impacts for the northbound left-turn movement are more substantial, with increases of
20 and 24 seconds during the AM and PM peak hours, respectively. Queue lengths in the northbound
left-turn lane would increase by an additional 100 feet, extending well beyond the Old Tunnel Road
intersection.

Mt Diablo Blvd Approach - During the AM peak hour, eastbound drivers approaching Pleasant Hill
Road would experience an increase in delay of about 17 to 19 seconds and an increase in queue
lengths of about 2 to 3 vehicles (50 to 75 feet) during the AM peak hour.

During the PM peak hour, eastbound drivers would experience about 17 (left furn movement) to 27
(ight turn movement) additional seconds of delay compared to existing conditions. The 95t
percentile queues for the eastbound left turn would extend an additional 125 feet for a total queue
length of about 350 feet (14 vehicle lengths). Given that there is room for approximately 8 vehicles
(200 feet) to queue on the eastbound approach, queues may extend beyond the turn pocket and
block the through lane. Queues would extend an additional 7 to 8 vehicles (175 to 200 feet) for
eastbound through and right movements.

Kittelson & Associates, Inc.
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Changes to Travel Time

Changes to fravel time were estimated by summing the expected changes in delay for consecutive
movements along each route for the concepts and existing conditions. As shown in the following table,
Concept #1 would result in minor changes to fravel times of less than 10 seconds on most routes during the
AM and PM peak hours and a maximum increase in travel times of up to 43 seconds for drivers making an
eastbound left-turn at Mt Diablo Boulevard and continuing north through Deer Hill Road/Stanley Boulevard
during the PM peak hour. Concept #2 would increase fravel fimes by between 18 and 50 seconds during
the AM peak hour and by between 27 and 147 seconds during the PM peak hour.

Concept #1 Concept #2 Increase
Scenario Route/Movements Increase in Travel in Travel Time
Time (Sec/Veh) (CEITAYE]))
NB Thru @ Mt. Diablo Blvd; 14 2%
> NB Thru @ Deer Hill Rd/Stanley Blvd
3 SB Thru @ Deer Hill Rd/Stanley Blvd ) .
o SB Thru @ Mt. Diablo Blvd;
n EB Left @ Mt Diablo Bivd:; . a8
s NB Thru @ Deer Hill Rd/Stanley Blvd
- EB Right @ Deer Hill Rd; 5 18
SB Thru @ Mt Diablo Blvd
WB Left @ Stanley Blvd; 7 50
SB Thru @ Mt Diablo Blvd
NB Thru @ Mt. Diablo Blvd; . 136
NB Thru @ Deer Hill Rd/Stanley Blvd
o SB Thru @ Deer Hill Rd/Stanley Blvd 4 29
8 SB Thru @ Mt. Diablo Blvd;
> EB Left @ Mt Diablo Blvd; 3 144
g NB Thru @ Deer Hill Rd/Stanley Blivd
[a
s EB Right @ Deer Hill Rd; 0 57
= SB Thru @ Mt Diablo Blvd
WB Left @ Stanley Blvd; 20 147

SB Thru @ Mt Diablo Blvd
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Intfroduction

The Pleasant Hill Road Multi-Use Pathway between Deer Hill Road/Stanley Boulevard and Mt Diablo
Boulevard presents an exciting opportunity to transform Pleasant Hill Road to a safer and more comfortable
street for walking and biking. The community-proposed center-running two-way multi-use path is an
innovative design concept that would separate people walking and biking and eliminate conflicts with
freeway-bound traffic at the ramp intersections.

The purpose of this fransportation study is to investigate the feasibility of installing a mulfi-use pathway within
the median of Pleasant Hill Road between Deer Hill Road/Stanley Boulevard and Mt Diablo Boulevard. Also
included within the study area is the CA-24 interchange, with an eastbound entrance ramp that intersects
Pleasant Hill Road opposite the Mt Diablo Boulevard intersection, and additional loop ramps and diagonal
ramps intersecting the roadway at uncontrolled terminal locations between the signals.

Figure 1 displays the project location and right-of-way jurisdictions within the study area.
This memorandum is organized as follows:

Executive Summary
Infroduction
Existing Conditions
Design Concepts

Vehicle Delay and Queue Analysis

Kittelson & Associates, Inc.
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Figure 1. Project Location Map
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A number of performance measures are used to gauge the overall quality of the travel experience through
an intersection or roadway segment as it is perceived by the traveler. A brief description of the key
performance measures used in this report is provided below:

Volume-to-capacity ratio (V/C) compares the volume of traffic fo the theoretical capacity of the
facility to accommodate traffic. A V/C ratio of 1.0 indicates an intersection is operating at capacity.
A V/C ratio over 1.0 indicates the intersection’s capacity is exceeded, meaning that a vehicle may
have to wait more than one signal cycle length at a signalized intersection before moving through
the intersection.

Level of service (LOS) uses an “A” to “F" ranking based on the average control delay experienced by
motorists. LOS "A" conditions have very low vehicle delay times (10 seconds or less), while LOS "“F"
conditions have high delay times that are considered unacceptable to most drivers. Table 1 provides
a more detailed description of the LOS criteria.

Table 1. Intersection Level of Service Definitions

LOS A represents free flow travel with excellent levels of comfort
and convenience and the freedom to maneuver.
LOS B has stable operating conditions, but the presence of other
B road users causes a noticeable, though slight, reduction in comfort, >10.0and <20.0 >10.0and <15.0
convenience, and maneuvering freedom.
LOS C has stable operating conditions, but the operation of
C individual users is substantially affected by the interaction with >20.0and <35.0 >15.0and <25.0
others in the traffic stream.
LOS D represents high-density, but stable flow. Users experience
D severe restriction in speed and freedom to maneuver, with poor >35.0and <55.0  >25.0 and <35.0
levels of comfort and convenience.
LOS E represents operating conditions at or near capacity. Speeds
are reduced to a low but relatively uniform value. Freedom to
E maneuver is difficult with users experiencing frustration and poor >55.0and <80.0  >35.0 and <50.0
comfort and convenience. Unstable operation is frequent, and
minor disturbances in traffic flow can cause breakdown conditions.
LOS Fis used to define forced or breakdown conditions. This
condition exists wherever the volume of fraffic exceeds the
F capacity of the roadway. Long queues can form behind these >80.0 >50.0
bottleneck points with queued traffic traveling in a stop-and-go
fashion.

<10.0 <10.0

Intersection operations were evaluated using the Highway Capacity Manual, éth Edition, as implemented
by Vistro 2022.

Kittelson & Associates, Inc.
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Existing Condifions

The existing conditions analysis identifies field conditions and current operational, fraffic control, and
geometric characteristics of transportation facilities within the study area. Kittelson visited the project area
and inventoried the existing roadway to identify lane configurations, fraffic confrol devices, bicycle and
pedestrian facilities, fransit stops, geometric features, sight distances, and adjacent land uses.

Sidewalks are present along both sides of Pleasant Hill Road from Mt Diablo to just south of Acalanes
Avenue. North of Acalanes Avenue to Deer Hill Road/Stanley Boulevard, sidewalks are only present on the
east side. Marked crosswalks are provided at the two signalized study intersections, except for the north
legs at both Mt. Diablo Boulevard and Deer Hill Road/Stanley Boulevard. Additionally marked crosswalks
across the CA-24 entrance and exit ramps are provided at the each of unsignalized ramp terminal
locations. There are no crossings of Pleasant Hill Road within the segment between Deer Hill Road/Stanley
Boulevard and Mt Diablo Boulevard.

Class Il bicycle lanes are present along the east side of Pleasant Hill Road, except between the CA-24 loop
ramps where a shared travel lane is marked for bicycle use, and along the west side, south of the CA-24 EB
loop on-ramp. North of the loop ramp, a marked bike route is present along the west side. Due to the
inferchange configuration and resulting entering, exiting, and weaving of traffic to/from the CA-24 ramps,
there are several segments along Pleasant Hill Road on which bicycles and vehicles are in a shared lane.
Given the volume, speed, and complexity of tfraffic movements in this segment, the shared roadway
situation creates potential for conflicts between people walking, biking, and driving.

During the AM peak hour, pedestrian volumes at the infersection of Pleasant Hill Road/Deer Hill
Road/Stanley Boulevard peak between 20 and 30 pedestrian crossings per hour; the afternoon school
commute period sees the highest pedestrian volumes, peaking between 50 and 60 pedestrian crossings
per hour between 2:45 p.m. and 4:00 p.m. Bicycle volumes are relatively low, with between 5 and 8
bicyclists moving through the intersection per hour during the weekday AM and PM periods.

At the Pleasant Hill Road/Mt Diablo Boulevard intersection, pedestrian volumes peak between 20 and 25
pedestrian crossings per hour during the AM peak and between 55 and 60 pedestrian crossings per hour
during the affernoon school commute period. There are fewer people observed crossing during the
fraditional PM peak. Bicycle volumes peak around 10 per hour during both the AM peak and the afternoon
school commute peak.

Local bus service is provided by County Connection, which serves several communities in central Contra
Costa County with fixed-route and paratransit bus service. Currently, the only local fixed route in the
immediate vicinity of the Project is Route 625 — a school route that serves several area schools, including
Acalanes High School on Pleasant Hill Road. A bus stop is present under CA-24 on the west side of Pleasant
Hill Road. This bus stop does not appear to be in active use at the time of this study.

The nearest BART station to the Project is located off Deer Hill Road and Happy Valley Road, approximately
1.5 miles west of the project study area.

Kittelson & Associates, Inc.
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Daily Traffic Counts

Twenty-four (24) hour vehicle counts were conducted along Pleasant Hill Road between Mt Diablo
Boulevard and Deer Hill Road/Stanley Boulevard on Tuesday, February 8th and Wednesday, February 9th,
2022. Data collected includes vehicle volumes, speeds, and classification — see Appendix A for volume and
speed data sheefs.

Average daily fraffic (ADT) along the corridor is 22,670 vehicles per day (10,780 northbound and 11,890
southbound). Southbound fraffic peaks during the morning between 7:00 a.m. and 92:00 a.m. with a
secondary peak occurring around 3:00 p.m., coinciding with the school departures. Northbound vehicle
fraffic peaks around 2:45 p.m., with smaller peaks occurring during the morning (around 7:30 a.m.) and
evening (around 4:30 p.m. and 7:00 p.m.) hours. Figure 2 shows the hourly vehicle traffic flow profile over
the 24-hour period.

The corridor sees about 1,855 heavy vehicles daily (including about 880 northbound and 975 southbound.
On average, about 8% of northbound and southbound tfraffic is heavy trucks. Heavy vehicle percentage is
lowest during the evening hours between 6:00 p.m. and 11:00 p.m. Figure 3 shows hourly heavy vehicle
volumes.

Figure 2. Average Weekday Hourly Traffic Volumes - Pleasant Hill Road
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Vehicle Speeds

Vehicle speeds during the morning were observed to be between 40 and 50 miles per hour for both
southbound and northbound traffic. Northbound traffic was observed to slow by around 5 miles per hour
between 7:30 a.m. and 8:00 a.m while southbound average vehicle speeds remained relatively consistent.
Starting around 2:15 p.m., northbound traffic was observed to steadily slow, dropping to average speeds
below 20 miles per hour between 4:45 p.m. and 6:15 p.m.

Maximum speeds observed on the corridor were 61 to 65 miles per hour northbound (observed 8 times over
two days) and greater than 76 miles per hour southbound (observed once over two days). Speeds more
than 20 miles per hour greater than the posted 35-mile-per-hour speed limit are fairly common, observed 74
times northbound and 211 fimes southbound over two days.

Figure 4. Median Speeds - Pleasant Hill Road
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Note: Speeds recorded in 15-minute intervals

Parking Utilization Counts

Parking data was collected to understand the existing inventory and availability of parking spaces near the
study corridor. Because construction of the multi-use path would result in the removal of on-street vehicle
parking spaces on Pleasant Hill Road that are known to be used by employees of the Lafayette Park Hotel
& Spa, the parking information was obtained to understand the potential effect of the project on parking
supply availability for employees and visitors to businesses on Mt Diablo Boulevard. Information regarding
the existing vehicle parking regulations or restrictions was collected along with an inventory of parking
spaces for the study corridor (Pleasant Hill Road from Mt Diablo Boulevard to Deer Hill Road/Stanley
Boulevard), as well as along roadways within a 10-minute walk of the Lafayette Park Hotel & Spa, located
at 3287 Mt Diablo Boulevard. Vehicle occupancy data was collected on a weekday in February between
6:00 a.m. and 7:00 p.m. for the following roadway segments, which are illustrated in Figure 5.

Pleasant Hill Road - Alta Lane to Stanley Boulevard/Deer Hill Road

Mt Diablo Boulevard — Brown Avenue to Pleasant Hill Road

Almanor Lane — Mt Diablo Boulevard to just south of Orchard Valley Lane
Dyer Drive — Mt Diablo Boulevard to dead end

Marlene Drive — Carol Lane to dead end

Public parking lot on Mt Diablo Boulevard

Kittelson & Associates, Inc.
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Figure 5. Parking Study Area
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A total of 328 parking spaces were counted within the study area. The occupancy rate for the entire area
ranges between 14% (282 spaces available) and 30% (230 spaces available), averaging around 25% with
246 spaces available. The highest occupancy rates occurred at the public parking lot on Mt. Diablo
Boulevard west of Carol Lane, where occupancy rates reach 81% between 2:00 and 4:00 p.m. (3 of 16
spaces available). Occupancy rates for parking on Pleasant Hill Road remain relatively low throughout the
day, averaging around 15% (52 spaces available) and peaking midday at 20% with 49 of the 61 spaces
available. Table 2 provides the number and percent of parking spaces available, as collected between
7:00 a.m. and 6:00 p.m. during a midweek day in February 2022.

Kittelson & Associates, Inc.
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Table 2. Parking

Roadway / Parking Area

Mt Diablo Blvd. Brown Ave to
Pleasant Hill Rd!

Almanor Ln. Mt Diablo Blvd to
Orchard Valley Ln

Dyer Dr. Mt Diablo Blvd to
dead end?

Marlene Dr. Carol Ln to dead
end

Public Lot. Mt Diablo Blvd

Pleasant Hill Rd. Alta Ln to
Deer Hill Rd

Study Area

Note: Restrictions below are present along at least a portion of the roadway extent.
! North side — No parking 3AM to 6AM; 2-hour parking 7AM to 6PM. South side — 2-hour parking 7AM to 6PM; 4-hour parking 7AM fo 6PM

%

88%
92
79%
26
89%
48
76%
45
4%
15
20%
55
86%
282

79%
83
85%
28
81%
44
76%
45
75%
12
85%
52
80%
262

Availability — Percent and Number of Spaces Available

& -

74%
78
79%
26
76%
41
75%
44
81%
13
84%
51
7%
253

70%
73
67%
22
81%
44
73%
43
75%
12
85%
52
75%
246

2 North side — No parking 3AM to 6AM. South side — 4-hour parking 7AM to 6PM

66%
69
64%
21
83%
45
76%
45
50%
8
82%
50
73%
239

68%
71
61%
20
74%
40
78%
46
31%
5
80%
49
70%
230

67%
70
64%
21
80%
43
73%
43
37%
6
80%
49
71%
233

68%
71
64%
21
80%
43
71%
42
19%
3
87%
53
71%
233
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Intersection Turning Movement Counts

Intersection turning movement counts were conducted at the study intersections on Thursday, February 3,
2022 during the morning commute peak (7:00 a.m. to 9:00 a.m.) and school/evening commute peak (2:30

p.m. to 6:30 p.m.).

See Appendix A for volume and speed data sheets.

COVID-19 Volume Adjustments

Because the traffic counts were collected during a time when traffic patterns may have been impacted
by the ongoing COVID-19 pandemic, adjustments were made to the data to estimate non-COVID
conditions. The newly collected counts were compared to traffic counts at the two signalized intersections
(Mt Diablo Boulevard; Deer Hill Road/Stanley Boulevard) from a traffic study completed for the Terraces of
Lafayette project (“Terraces”), a proposed development on the southwest corner of Pleasant Hill
Road/Deer Hill Road/Stanley Boulevard. The Terraces traffic study was completed in late 2018 and used
adjusted fraffic volumes grown from counts collected in 2011.

The volumes used for the Terraces project were significantly higher than the counts collected in February
2022. To grow the new counts to a level consistent with the Terraces project, a 25% growth factor was
applied to the AM and PM volumes. This adjustment retains the existing proportions between turning
movements (as of February 2022) but increases the volumes to provide a conservative estimate of pre-

COVID conditions.

Figure 6 shows the adjusted AM and PM peak hour volumes for the two signalized intersections.

Figure 6. Analysis Volumes (AM & PM Peak Hour)
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Existing Vehicle Delay and Queue Analysis

The level-of-service and volume-to-capacity ratio results for the study intersections under the weekday AM
and PM peak hours are shown in Table 3.

Table 4 and

Table 5 provide the average delay and 95" percentile queue lengths for each individual movement,
respectively. See Appendix B for Vistro outputs for existing conditions.

As shown in Table 3 and
Table 4, both signalized intersections operate at acceptable levels of service during the study time periods,

with the exception of Pleasant Hill Road/Deer Hill Road/Stanley Boulevard during the PM peak hour. The
intersection capacity is exceeded, and the overall delay increases to over 82 seconds in the PM peak hour.

During the AM and PM peak hour, drivers approaching the intersection of Pleasant Hill Road/Deer Hill
Road/Stanley Boulevard experience about 31 seconds (AM) and 135 seconds (PM) of delay on the
northbound approach, 46 seconds (AM) and 34 seconds (PM) of delay on the southbound approach, 62
seconds (AM) and 47 seconds (PM) on the eastbound approach, and 70 seconds (AM) and 60 seconds
(PM) on the westbound approach. At Pleasant Hill Road/Mt Diablo Boulevard, drivers experience about 15
seconds (AM) and 19 seconds (PM) of delay on the northbound approach, 17 seconds (AM) and 26
seconds (PM) of delay on the southbound approach, and 47 seconds (AM) and 42 seconds (PM) of delay
on the eastbound approach.

Table 5 shows 95th percentile queue lengths for the two study intersections. At Pleasant Hill Road/Deer Hill
Road/Stanley Boulevard, maximum queue lengths are observed at the southbound through movement
(1,075 feet or about 43 vehicles) during the AM peak hour and at the northbound through movement
(1,575 feet or about 63 vehicles) during the PM peak hour. 95" percentile queue lengths at the eastbound
approach extend 525 feet (21 vehicle lengths) for the left furn movement, exceeding the storage provided
by the dual left turn lanes. At Pleasant Hill Road/Mt Diablo Boulevard, maximum queue lengths are
observed at the northbound left movement (300 feet or about 12 vehicles) during the AM peak hour and
at the eastbound through movement (400 feet or about 16 vehicles) during the PM peak hour. Maximum
queues at the eastbound left turn (225 feet or 9 vehicle lengths during AM and PM peak periods) may
extend past the available 200-foot left turn storage.

Kittelson & Associates, Inc.
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Table 3. Vehicle Delay and Level of Service Summary — Existing Conditions

Scenario Intersection
_— Pleasant Hill Rd / Deer Hill Rd / Stanley Blvd 0.884 46.1
<
=% L pleasant Hill Rd / Mt Diablo Bivd 0.460 226 c
- Pleasant Hill Rd / Deer Hill Rd / Stanley Blvd 1.026 82.2 F
=<
SRR ©icsant Hil Rd / Mt Diablo Bivd 0.608 287 c

Table 4. Vehicle Delay by Movement (sec/veh) - Existing Conditions

Scenario Intersection
L T R L T R L T R

Pleasant Hill Rd / Deer Hill Rd / Stanley Blvd 62,9  61.4 614 725 722 62.1 724 274 253 714 483 30.1
Pleasant Hill Rd / Mt Diablo Blvd 46.7 46.6 47.3 - - - 492 6.4 7.7 - 17.0 0.0
Pleasant Hill Rd / Deer Hill Rd / Stanley Bivd ~ 48.9  39.1  39.1 59.0 589 626 658 148.1 298 724 304 285

Pleasant Hill Rd / Mt Diablo Blvd 292 444 485 = = = 398 130 154 = 25,5 00

I T T

Pleasant Hill Rd / Deer Hill Rd / Stanley Blvd 200 325 350 200 225 450 300 275 1075 525

Table 5. 95th Percentile Queue Lengths (ft/In) — Existing Conditions

Scenario Intersection

Pleasant Hill Rd / Mt Diablo Blvd 225 225 225 - - - 300 125 175 175 - -
Pleasant Hill Rd / Deer Hill Rd / Stanley Blvd 525 - 200 225 250 250 75 1,575 200 175 375 250
Pleasant Hill Rd / Mt Diablo Blvd 225 400 375 - - - 225 175 200 200 - -

Kittelson & Associates, Inc.
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Design Concepts

Working together with the City of Lafayette engineering staff, Kittelson developed a design concept for a
center-running two-way multi-use path (MUP) within the median of Pleasant Hill Road between Mt Diablo
Boulevard and Deer Hill Road/Stanley Boulevard. The design concept features a 14-foot wide MUP that
would be protected from fraffic by concrete barriers on either side (10-foot striped width plus 2-foot shy on
each side). The proposed cross section for the MUP is presented in Figure 7.

Figure 7. Typical MUP Cross Section

lravel - 2 = Travel
Lane 2' 2 2 =) 5 2' 2 2 Lang

The proposed design concept would maintain the overall existing roadway width (curb-to-curb) and lane
numbers within the Caltrans’ jurisdiction boundary. Additionally, the proposed cross section conforms to
applicable Caltrans’ design standards for Pleasant Hill Road, including:

13-foot width for travel lanes adjacent to exterior curbs.
11-foot travel lane width for interior lanes.

2-foot shy distance between travel lane and concrete barrier.

A strip map showing the MUP design concept for the project corridor is presented in Appendix C.

At the signalized intersections at either end of the project areqa, the team developed and evaluated two
concepts for addressing pedestrian and bicycle crossings from the exterior corners to the MUP in the
median, as described below.

Concept #1 - Staged Crossing. This concept would provide conventional crosswalk layouts and signal
phasing. Pedestrians and cyclists would access the MUP by crossing to the median via a new
crosswalk on the north leg of the Pleasant Hill Road/Mt Diablo Boulevard intersection and via the
existing crosswalk on the south leg at the Pleasant Hill Road/Deer Hilll Road/Stanley Boulevard
intersection. This concept would require relatively minor changes to the existing signal phasing
schemes and timing at each intersection.

Concept #2 = Scramble Crossing. This concept would provide an exclusive pedestrian phase,
commonly referred to as a “pedestrian scramble,” in which all vehicles are stopped when pedestrians
are given a WALK indication. Under this concept, pedestrians and cyclists may cross diagonally to the
MUP in the median.

Figures 8-11 display design concepft for the two study intersections under each of the two design conceptfs,
respectively.

Kittelson & Associates, Inc.
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Figure 8. Pleasant Hill Rd / Deer Hill Rd / Stanley Blvd Intersection Design Concept 1 - Staged Crossing
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Figure 9. Pleasant Hill Rd / Mt Diablo Blvd Intersection Design Concept 1 - Staged Crossing

Kittelson & Associates, Inc.
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Figure 10. Pleasant Hill Rd / Deer Hill Rd / Stanley Blvd Design Concept 2 - “Scramble” Crossing

Kittelson & Associates, Inc.
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Figure 11. Pleasant Hill Rd / Mt Diablo Blvd Intersection Design Concept 2 - "Scramble" Crossing

Vehicle Delay and Queue Analysis

PLEASANT HILL ROAD AT DEER HILL ROAD/STANLEY BOULEVARD

Concept #1 —= Conventional Crosswalk Signal Phasing

The following fraffic operations assumptions were made to the Pleasant Hill Road/Deer Hill Road/Stanley
Boulevard intersection for Concept #1:

Kittelson & Associates, Inc.
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¢ Northbound right turn lane removed.
e QOutside northbound through lane converted to combined through/right lane.
e Signal timing optimized.

With the assumed changes associated with Concept #1, intersection delay increased slightly compared to
existing conditions. Level of service was maintained during both the AM (LOS D) and PM (LOS F) peak hours.
The most notable change to traffic operations was the increase in 95t percentile queue lengths for the
northbound through movement — from 450 feet (18 vehicles) to 675 feet (27 vehicles) during the AM peak
period and from 1,575 feet (63 vehicles) to 1,650 feet (66 vehicles) during the PM peak period. The
westbound right movement sees an increase in delay of 80 seconds, from about 63 seconds to 143
seconds. Tables 6-10 provide an overview of the traffic operations and queueing analysis for Concept #1,
as compared to existing conditions. See Appendix D for Vistro outputs for Concept #1.

Concept #2 - Pedestrian Scramble Signal Phasing

The following traffic operations assumptions were made to the Pleasant Hill Road/Deer Hill Road/Stanley
Boulevard intersection for Concept #2:

¢ Northbound right turn lane removed.

e Outside northbound through lane converted to combined through/right lane.
e Signal cycle length increased to include pedestrian scramble phase.

e Signal fiming optimized.

Traffic operations under Concept #2 are worse than under Concept #1 and Existing Conditions. Compared
to Existing Conditions, intersection delay increases by 22 seconds in the AM peak period (dropping to LOS
E) and by about 80 seconds in the PM peak period (LOS F). The westbound approach sees a considerable
increase in delay in both the AM and PM peak periods, degrading to LOS F in both scenarios. The
northbound approach retains LOS F through all three scenarios, with delay nearly doubling between
existing conditions and Concept #2 (135 seconds to 266 seconds). Queue lengths increase significantly for
most movements; most notably, the northbound through/right 95t percentile queue length, which
increases from about 1,500 feet to over 2,600 feet. Tables 6-10 provide an overview of the traffic operations
and queueing analysis for Concept #2, as compared to existing conditions. See Appendix E for Vistro
outputs for Concept #2.

Around 25% of northbound vehicles entering the intersection during the PM peak period originate from CA-
24 and do not travel through the Mt Diablo Boulevard intersection and it cannot be assumed that the
entire northbound queue would extend back on Pleasant Hill Road. The intersection queues could spilloack
onto the freeway ramps. However, it is unknown how the changes to the intersection may impact driver
behavior and queues and delay may result in freeway drivers choose not to exit on Pleasant Hill Road and
use an alternative route.

Kittelson & Associates, Inc.
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Table 6. Vehicle Delay and Level of Service - Pleasant Hill Rd/Deer Hill Rd/Stanley Blvd

Scenario Cycle Length (sec) Delay
e Existing 150 0.88 46.1 D
= é é Concept #1 150 0.88 47.5 D
Concept #2 170 0.87 68.3 E
- Existing 135 1.03 82.2 F
585 Concept #1 135 1.09 88.9 F
B Concept #2 180 1.05 168.2 F

Table 7. Vehicle Delay by Movement - Pleasant Hill Rd/Deer Hill Rd/Stanley Blvd

. I T S . R -
Scenario

L T/R L T R L T R L T R
Existing 62.9 61.4 72.5 72.2 62.1 72.4 27.4 25.3 71.4 48.3 30.1
Concept #1 62.8 61.3 74.1 73.8 62.4 75.5 34.2 79.7 45.8 29.2
Concept #2 76.4 73.7 116.9 116.3 73.6 107.4 47.7 97.2 72.2 38.8
Existing 48.9 39.1 59.0 58.9 62.6 65.8 148.1 29.8 72.4 30.4 28.5
(
Concept #1 49.4 39.4 80.1 80.4 143.2 65.6 147.7 94.4 26.8 25.1
Concept #2 69.4 54.2 193.7 193.5 294.3 90.4 275.6 256.6 47.7 44.5
Table 8. Vehicle Delay by Movement for Pleasant Hill Rd/Deer Hill Rd/Stanley Blvd — Change from Existing Conditions
| N T S R R T
Scenario
L T/R L T R L T/R L T R
Concept #1 -0.1 -0.1 1.6 1.6 0.3 3.1 6.8 8.3 -2.5 -0.9
Concept #2 13.5 12.3 44.4 441 11.5 35 20.3 25.8 23.9 8.7
Concept #1 0.5 0.3 21.1 21.5 80.6 -0.2 -0.4 22 -3.6 -3.4
Concept #2 20.5 15.1 134.7 134.6 231.7 24.6 127.5 184.2 17.3 16

Kittelson & Associates, Inc.
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Table 9. 95th Percentile Queue Lengths (ft/lane) - Pleasant Hill Rd/Deer Hill Rd/Stanley Blvd
S L T/R L T R L T R L T R
<x( Existing 250 200 325 350 200 225 450 300 275 1075 525
o Concept #1 250 200 325 350 200 250 675 300 1050 500
5 Concept #2 300 250 425 450 225 300 825 350 1350 625
<¥( Existing 525 200 225 250 250 75 1,575 200 175 375 250
a Concept #1 525 200 275 275 350 75 1,800 200 350 225
E Concept #2 700 275 425 425 500 75 2,625 325 525 350

Table 10. 95th Percentile Queue Lengths (ft/lane) for Pleasant Hill Rd/Deer Hill Rd/Stanley Blvd - Change from Existing Conditions

SB

Concept #1 0 0 0 0 0 25 225 25 -25 -25
Concept #2 50 50 100 100 25 75 375 75 275 100
Concept #1 0 0 50 25 100 0 225 25 -25 -25
Concept #2 175 75 200 175 250 0 1,050 150 150 100

Kittelson & Associates, Inc.
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Concept #1 — Conventional Crosswalk Signal Phasing

The following traffic operations assumptions were made to the Pleasant Hill Road / Mt Diablo Boulevard
intersection for Concept #1:

¢ Crosswalk added to north leg.
e Signal cycle length increased during PM peak to include additional pedestrian phase.
e Signal fiming optimized.

Concept #1 results in minor impacts to traffic operations at the Mt. Diablo intersection. Overall intersection
delay increases slightly during the AM (~5 sec) and PM peak periods (~4 sec). Signal timing adjustments
were required to include pedestrian signal phasing for the north leg for entry to the multi-use path. Because
there is no concurrent westbound vehicle movement associated with the north leg crossing, green time
was taken from the eastbound left (EBL) movement. 95" percentile queues for the EBL movement increase
by about 50 feet (2 vehicles) in the AM peak period and by about 150 feet (6 vehicles) in the PM peak
period. Northbound queues increase between 25 feet and 75 feet during the AM and PM peak periods.
Tables 11-15 provide an overview of the traffic operations and queueing analysis for Concept #1, as
compared to existing conditions. See Appendix D for Vistro outputs for Concept #1.

Concept #2 - Pedestrian Scramble Signal Phasing

The following traffic operations assumptions were made to the Pleasant Hill Road / Mt Diablo Boulevard
intersection for Concept #2:

e Crosswalk added to north leg.
e Signal cycle length increased to include pedestrian scramble phase.
e Signal timing optimized.

Concept #2 results in minor impacts to traffic operations during the AM peak period — intersection delay
increases by about 9 seconds and 95t percentile queues increase by 50 to 100 feet (2 to 4 vehicles). During
the PM peak period, intersection delay increases from 28.7 seconds to 44.8 seconds, dropping the level of
service from LOS C to LOS D. 95t percentile queue lengths for the eastbound movement increase to about
600 feet, which would extend almost to Mt Diablo Court. Tables 11-15 provide an overview of the traffic
operations and queueing analysis for Concept #2, as compared to existing conditions. See Appendix E for
Vistro outputs for Concept #2.

Kittelson & Associates, Inc.
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Table 11. Vehicle Delay and Level of Service — Pleasant Hill Rd/Mt Diablo Blvd

Scenario Cycle
Length (sec)

e Existing 110 0.46 22.6 C
= § § Concept #1 110 0.46 27.5 C
Concept #2 140 0.45 31.2 C
. o Existing 85 0.61 28.7 ©
= é § Concept #1 15 0.59 32.6 C
Concept #2 135 0.58 44.8 D

Table 12. Vehicle Delay by Movement - Pleasant Hill Rd/Mt Diablo Blvd

Scenario

T R L T R L T R L T R
46.6 47.3 = = = 49.2 6.4 7.7 = 17.0 0.0

<¥( Existing
& Concept #1 70.8 37.0 37.2 - - - 62.8 10.4 14.3 - 21.9 0.0
<§f Concept #2 64.3 63.8 65.8 - - - 68.8 9.3 10.8 = 22.3 0.0
. Existing 29.2 44.4 48.5 - - - 39.8 13.0 15.4 - 25.5 0.0
é Concept #1 72.2 40.9 41.6 - - - 56.4 12.8 14.8 - 24.8 0.0
E Concept #2 46.0 69.4 75.3 = = = 63.7 21.4 24.6 = 37.6 0.0
Table 13. Vehicle Delay by Movement for Pleasant Hill Rd/Mt Diablo Blvd — Change from Existing Conditions
| I T
e “ L T R L T R L T R L T R
Concept #1 24.1 -9.6 -10.1 - - - 13.6 4 6.6 - 4.9 -
Concept #2 17.6 17.2 18.5 - - - 19.6 2.9 3.1 - 5.3 -
Concept #1 43 -3.5 -6.9 - - - 16.6 -0.2 -0.6 - -0.7 -
Concept #2 16.8 25 26.8 - - - 23.9 8.4 9.2 - 9.2 -

Kittelson & Associates, Inc.
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Table 14. 95th Percentile Queue Lengths (ft/lane) - Pleasant Hill Rd/Mt Diablo Blvd
Scenario Alt.
L T R L T R L T R L T R
Existing 225 225 225 - - - 300 125 175 175 - -
Concept #1 275 200 200 = = = 325 200 225 200 = =
Concept #2 300 300 275 - - - 400 200 250 225 - -
Existing 225 400 375 - - - 225 175 200 200 - -

Concept #1 375 425 400 = = = 275 200 225 225 - =
Concept #2 350 600 550 = = = 325 275 325 300 = =

PM PEAK

Table 15. 95th Percentile Queue Lengths (ft/lane) for Pleasant Hill Rd/Mt Diablo Blvd - Change from Existing Conditions
| T S - A R I
- L T R L T R L T R L T R
Concept #1 50 -25 -25 - - - 25 75 50 25 - -
Concept #2 75 75 50 - - - 100 75 75 50 - -
Concept #1 150 25 25 - - - 50 25 25 25 - -
Concept #2 125 200 175 - - - 100 100 125 100 - -

Kittelson & Associates, Inc.
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CHANGES TO TRAVEL TIME

Error! Not a valid bookmark self-reference. shows estimated changes in vehicle fravel times for select routes
in the study area. Travel time changes were estimated by combining the expected changes in delay for
consecutive movements at the two intersections.

Table 16. Travel Time Impacts for Select Routes

Concept #1 Concept #2

Scenario Route/Movements Change in Travel Change in Travel
Time (Sec/Veh) Time (Sec/Veh)

NB Thru @ Mt. Diablo Blvd;

> NB Thru @ Deer Hill Rd/Stanley Blvd 14 26
3 SB Thru @ Deer Hill Rd/Stanley BIvd; . .
o SB Thru @ Mt. Diablo Blvd
m EB Left @ Mt Diablo Bivd; 31 28
s NB Thru @ Deer Hill Rd/Stanley Blvd
= EB Right @ Deer Hill Rd; 5 18
SB Thru @ Mt Diablo Blvd
WB Left @ Stanley Blvd; 7 50
SB Thru @ Mt Diablo Blvd
NB Thru @ Mt. Diablo Blvd; q 136
NB Thru @ Deer Hill Rd/Stanley Blvd
o SB Thru @ Deer Hill Rd/Stanley Blvd 4 29
8 SB Thru @ Mt. Diablo Blvd;
T . .
v EB Left @ Mt Diablo Blvd; 43 144
< NB Thru @ Deer Hill Rd/Stanley Blvd
[a
S EB Right @ Deer Hill Rd; 0 07
= SB Thru @ Mt Diablo Blvd
WB Left @ Stanley Blvd; 20 147

SB Thru @ Mt Diablo Blvd

As shown in Table 16, Concept #1 would result in minor changes to travel times of less than 10 seconds on
most routes during the AM and PM peak hours and a maximum increase in travel times of up to 43 seconds
for drivers making an eastbound left-turn at Mt Diablo Boulevard and continuing north through Deer Hill
Road/Stanley Boulevard during the PM peak hour. Concept #2 would increase fravel times by between 18
and 50 seconds during the AM peak hour and by between 27 and 147 seconds during the PM peak hour.

Kittelson & Associates, Inc.
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Lane Group Calculations
Lane Group L C L C R L C R L C R
C, Cycle Length [s] 135 135 135 135 135 135 135 135 135 135 135
L, Total Lost Time per Cycle [s] 5.10 5.10 460 | 460 [ 460 [ 400 | 510 | 510 | 4.00 | 510 | 5.10
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 3.10 3.10 260 | 260 | 260 | 2.00 | 310 | 3.10 | 2.00 | 3.10 | 3.10
g_i, Effective Green Time [s] 37 37 16 16 16 5 54 54 9 57 57
g/C, Green/ Cycle 0.27 0.27 0.12 | 012 | 0.12 | 0.04 | 040 | 040 | 0.07 | 0.42 | 042
(v/s)_i Volume / Saturation Flow Rate 0.25 0.10 0.09 | 0.09 | 0.11 002 | 048 | 0.13 | 0.06 | 0.22 | 0.16
s, saturation flow rate [veh/h] 3486 1829 1781 | 1862 | 1577 | 1810 | 3589 | 1490 | 1781 | 3589 | 1578
c, Capacity [veh/h] 956 502 217 227 192 74 1428 | 593 119 | 1521 669
d1, Uniform Delay [s] 47.71 39.31 57.30 | 57.30 | 58.18 | 63.52 | 40.65 | 27.85 | 62.60 | 28.62 | 26.43
k, delay calibration 0.04 0.04 0.04 | 0.04 | 0.04 | 0.04 | 050 [ 0.50 | 0.04 | 0.50 | 0.50
I, Upstream Filtering Factor 1.00 1.00 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
d2, Incremental Delay [s] 1.88 0.15 1.98 | 190 | 5.00 | 2.30 |101.05| 1.47 | 983 | 1.24 | 1.56
d3, Initial Queue Delay [s] 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00
Rp, platoon ratio 1.00 1.00 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
PF, progression factor 1.00 1.00 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Lane Group Results
X, volume / capacity 0.93 0.35 0.75 | 0.75 | 0.88 | 0.54 | 1.21 0.33 | 0.91 0.51 0.37
d, Delay for Lane Group [s/veh] 49.59 39.46 59.28 | 59.20 | 63.18 | 65.83 [141.70| 29.32 | 72.43 | 29.85 | 27.99
Lane Group LOS D D E E E E F Cc E C Cc
Critical Lane Group Yes No No No Yes No Yes No Yes No No
50th-Percentile Queue Length [veh/In] 14.77 4.73 552 | 577 | 594 | 140 | 4339 | 459 | 4.02 | 957 | 5.72
50th-Percentile Queue Length [ft/In] 369.13 118.24 [138.02 [144.16 | 148.58 | 35.02 |1084.8 | 114.74 | 100.42 | 239.28 | 143.01
95th-Percentile Queue Length [veh/In] 21.07 8.30 937 | 970 | 994 | 252 (6160 | 810 | 7.23 | 14.64 | 9.64
95th-Percentile Queue Length [ft/In] 526.68 207.40 |234.35(242.61(248.53 | 63.04 |1540.0 | 202.58 |180.75 | 366.12 | 241.07
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Movement, Approach, & Intersection Results
d_M, Delay for Movement [s/veh] 49.59 | 39.46 | 39.46 | 59.26 | 59.20 | 63.18 | 65.83 | 141.70 | 29.32 | 72.43 | 29.85 | 27.99
Movement LOS D D D E E E E F Cc E C Cc
d_A, Approach Delay [s/veh] 47.93 60.56 129.03 33.51
Approach LOS D E F C
d_|, Intersection Delay [s/veh] 79.91
Intersection LOS E
Intersection V/C 1.026
Other Modes
g_Walk,mi, Effective Walk Time [s] 9.0 9.0 9.0 15.4
M_corner, Corner Circulation Area [ft?/ped] 0.00 0.00 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped] 1325.63 73.45 408.96 0.00
d_p, Pedestrian Delay [s] 58.80 58.80 58.80 52.98
|_p,int, Pedestrian LOS Score for Intersection 2.505 2.383 2.962 3.106
Crosswalk LOS B B C C
s_b, Saturation Flow Rate of the bicycle lane [bicycles/h] 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/h] 517 228 843 502
d_b, Bicycle Delay [s] 37.11 53.03 22.60 37.89
I_b,int, Bicycle LOS Score for Intersection 3.315 2.390 3.177 2.494
Bicycle LOS C B C B
Sequence
Ring1 | 1 2 | 4 - - - - - - - - - - - - -
Ring 2 5 6 - 8 - - - - - - - - - - - -
Ring 3 - - - - - - - - - - - - - - - -
Ring 4 - - - - - - - - - - - - - - - -
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Kittelson & Associates, Inc.

4/14/2022

Intersection Level Of Service Report

Intersection 11: Pleasant Hill Rd & Mt Diablo Boulevard

Control Type: Signalized Delay (sec / veh): 28.7
Analysis Method: HCM 6th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.608
Intersection Setup
Name Pleasant Hill Rd Pleasant Hill Rd Mt Diablo Blvd
Approach Northbound Southbound Eastbound
Lane Configuration ‘1 I I r I I r' ‘1 I I"
Turning Movement Left Thru | Right Left Thru | Right Left Thru | Right Left Thru | Right
Lane Width [ft] 12.00 | 12.00 | 12.00 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 1 1 0 0 1 0 0 0
Entry Pocket Length [ft] 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk Yes No Yes Yes
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Volumes
Name Pleasant Hill Rd Pleasant Hill Rd Mt Diablo Blvd
Base Volume Input [veh/h] 211 590 343 509 381 260 490 261
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%)] 1.00 1.70 3.50 1.70 1.60 1.60 1.80 0.50
Growth Factor 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 211 590 343 509 381 260 490 261
Peak Hour Factor 0.9100 | 0.9100 | 0.9100 0.9100 | 0.9100 {0.9100 | 0.9100 | 0.9100
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 58 162 94 140 105 71 135 72
Total Analysis Volume [veh/h] 232 648 377 559 419 286 538 287
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing major strge 6 6
v_di, Inbound Pedestrian Volume crossing major street [ 6 6
v_co, Outbound Pedestrian Volume crossing minor strge 10 0 0 11
v_ci, Inbound Pedestrian Volume crossing minor streeff[ 11 0 0 10
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 2 3 5
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Intersection Settings

Located in CBD No
Signal Coordination Group -

Cycle Length [s] 85
Coordination Type Time of Day Pattern Coordinated

Actuation Type Semi-actuated

Offset [s] 0.0

Offset Reference Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00

Phasing & Timing

Control Type Protect | Permis | Permis Permis | Unsign | Permis | Permis | Permis
Signal Group 5 2 6 4
Auxiliary Signal Groups
Lead / Lag Lead
Minimum Green [s] 6 7 7 9
Maximum Green [s] 35 35 20 21
Amber [s] 3.7 44 4.4 4.1
All red [s] 1.5 4.0 3.0 4.0
Split [s] 29 55 25 30
Vehicle Extension [s] 0.0 0.0 0.0 0.0
Walk [s] 7 7 5
Pedestrian Clearance [s] 10 16 28
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 3.2 6.4 5.4 6.1
Minimum Recall No Yes Yes No
Maximum Recall No No No No
Pedestrian Recall No No No No
Detector Location [ft] 0.0 0.0 0.0 0.0
Detector Length [ft] 20.0 20.0 20.0 20.0
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Exclusive Pedestrian Phase

Pedestrian Signal Group 0
Pedestrian Walk [s] 0

Pedestrian Clearance [s] 0
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Appendix D
Concept #1 Intersection Operations —
Vistro Worksheets
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Vistro File: H:\..\26991_trafficops_20220328.vistro Scenario 7 Concept 1 AM
Report File: H:\..\Concept 1 AM.pdf 4/14/2022
Intersection Analysis Summary
ID Intersection Name Control Type Method Worst Mvmt VvIiC Delay (s/veh) | LOS

Pleasant Hill Road & Stanley . . HCM 6th
1 Boulevard/Deer Hill Road | S'9nalized Edition SEBLeft | 0884 41.5 D
19 | Pleasant Hil Rd & Mt Diablo | g0 pjizeq | HOEM 6th EBLeft | 0.460 27.5 C
Boulevard Edition

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.
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Scenario 7: 7 Concept 1 AM

Kittelson & Associates, Inc.

4/14/2022

Control Type: Signalized
Analysis Method:
Analysis Period: 15 minutes

Intersection Setup

HCM 6th Edition

Intersection Level Of Service Report
Intersection 1: Pleasant Hill Road & Stanley Boulevard/Deer Hill Road
Delay (sec / veh):
Level Of Service:
Volume to Capacity (v/c):

47.5

0.884

Name Deer Hill Road Stanley Boulevard Pleasant Hill Road Pleasant Hill Road
Approach Northeastbound Southwestbound Northwestbound Southeastbound
Lane Configuration '1 '1 I" ‘1 "I r ‘1 I I" '1 I I r'
Turning Movement Left Thru | Right Left Thru | Right Left Thru | Right Left Thru | Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 2 0 1 1 1 1 1 1
Entry Pocket Length [ft] 150.00 185.00 100.00 [450.00 260.00 | 175.00 186.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No
Crosswalk Yes Yes Yes Yes
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Volumes
Name Deer Hill Road Stanley Boulevard Pleasant Hill Road Pleasant Hill Road
Base Volume Input [veh/h] 291 71 41 238 128 99 120 821 268 151 1500 | 445
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 1.00 [ 0.00 | 0.00 | 1.00 | 0.00 | 4.00 | 1.00 | 2.00 | 0.00 | 0.00 | 2.00 | 1.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0 0
Total Hourly Volume [veh/h] 291 71 41 238 128 99 120 821 268 151 1500 | 445
Peak Hour Factor 0.8500 | 0.8500 | 0.8500 | 0.8500 | 0.8500 | 0.8500 |0.8500 |0.8500 | 0.8500 |0.8500 | 0.8500 | 0.8500
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 86 21 12 70 38 29 35 241 79 44 441 131
Total Analysis Volume [veh/h] 342 84 48 280 151 116 141 966 315 178 | 1765 | 524
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0 0
v_do, Outbound Pedestrian Volume crossing major strge 11 0 12 0
v_di, Inbound Pedestrian Volume crossing major street [ 12 0 11 0
v_co, Outbound Pedestrian Volume crossing minor strge 0 3 2 0
v_ci, Inbound Pedestrian Volume crossing minor streeff[ 0 2 3 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 2 1 1 2
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Kittelson & Associates, Inc.

Intersection Settings

Located in CBD No
Signal Coordination Group -
Cycle Length [s] 150

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Semi-actuated

Offset [s]

75.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode

SingleBand

Lost time [s]

16.00

Phasing & Timing

Control Type Split Split Split Split Split Split |Protect | Permis | Permis | Protect | Permis | Permis
Signal Group 8 4 1 6 5 2
Auxiliary Signal Groups
Lead / Lag Lead Lead
Minimum Green [s] 10 9 7 10 8 10
Maximum Green [s] 30 30 25 60 25 60
Amber [s] 4.1 3.6 3.0 4.1 3.0 4.1
All red [s] 1.0 1.0 1.0 1.0 1.0 1.0
Split [s] 32 24 17 74 20 77
Vehicle Extension [s] 2.0 2.0 1.5 5.0 1.5 4.0
Walk [s] 5 0 5 5
Pedestrian Clearance [s] 21 0 15 15
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 3.1 2.6 2.0 3.1 2.0 3.1
Minimum Recall No No No Yes No Yes
Maximum Recall No No No No No No
Pedestrian Recall No No No No No No
Detector Location [ft] 0.0 0.0 0.0
Detector Length [ft] 20.0 20.0 20.0
I, Upstream Filtering Factor 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

Exclusive Pedestrian Phase

Pedestrian Signal Group

Pedestrian Walk [s]

Pedestrian Clearance [s]
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Lane Group Calculations

Lane Group L C L C R L C C L C R
C, Cycle Length [s] 150 150 150 150 150 150 150 150 150 150 150
L, Total Lost Time per Cycle [s] 5.10 5.10 460 | 460 [ 460 [ 400 | 510 | 510 | 4.00 | 510 | 5.10
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 3.10 3.10 260 | 260 | 260 | 2.00 | 310 | 3.10 | 2.00 | 3.10 | 3.10
g_i, Effective Green Time [s] 20 20 19 19 19 13 75 75 16 78 78
g/C, Green/ Cycle 0.14 0.14 0.13 | 013 | 0.13 | 0.09 | 050 [ 0.50 | 0.11 0.52 | 0.52
(v/s)_i Volume / Saturation Flow Rate 0.10 0.08 0.12 | 012 | 0.08 | 0.08 | 035 [ 0.37 | 0.10 | 0.50 | 0.33
s, saturation flow rate [veh/h] 3486 1737 1795 | 1871 | 1543 | 1795 | 1870 | 1691 | 1810 | 3560 | 1568
c, Capacity [veh/h] 475 237 232 242 199 156 939 850 193 | 1860 | 819
d1, Uniform Delay [s] 62.03 60.55 64.43 | 64.43 | 61.41 [ 67.90 | 28.76 | 29.29 | 66.38 | 33.93 | 25.43
k, delay calibration 0.04 0.04 0.08 | 0.08 | 0.04 | 0.04 | 050 [ 0.50 | 0.08 | 0.50 | 0.50
I, Upstream Filtering Factor 1.00 1.00 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
d2, Incremental Delay [s] 0.78 0.77 9.77 | 938 | 1.00 | 7.58 | 443 | 543 | 13.27 | 11.88 | 3.81
d3, Initial Queue Delay [s] 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00
Rp, platoon ratio 1.00 1.00 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
PF, progression factor 1.00 1.00 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Lane Group Results
X, volume / capacity 0.72 0.56 0.91 0.91 0.58 | 0.91 0.71 073 | 092 [ 095 | 0.64
d, Delay for Lane Group [s/veh] 62.81 61.31 7420 | 73.80 | 62.41 | 75.48 | 33.20 | 34.72 | 79.65 | 45.81 | 29.24
Lane Group LOS E E E E E E Cc Cc E D Cc
Critical Lane Group Yes No Yes No No Yes No No No Yes No
50th-Percentile Queue Length [veh/In] 6.33 4.78 862 | 895 | 424 | 571 | 19.44 | 18.67 | 7.49 | 32.81 | 14.10
50th-Percentile Queue Length [ft/In] 158.29 119.56 [215.49 (223.77 [ 105.99 [ 142.74 (486.12 | 466.82 | 187.26 | 820.31 | 352.56
95th-Percentile Queue Length [veh/In] 10.46 8.37 13.43 [ 13.86 | 762 | 9.63 | 26.68 | 25.76 | 11.98 | 42.21 | 20.26
95th-Percentile Queue Length [ft/In] 261.45 209.22 [335.86 [ 346.44 [ 190.40 (240.71 [ 666.92 | 643.99 (299.47 | 1055.1 | 506.52
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Movement, Approach, & Intersection Results
d_M, Delay for Movement [s/veh] 62.81 | 61.31 | 61.31 | 74.11 | 73.80 | 62.41 | 75.48 | 33.68 | 34.72 | 79.65 | 45.81 | 29.24
Movement LOS E E E E E E E Cc Cc E D Cc
d_A, Approach Delay [s/veh] 62.39 71.54 38.05 4473
Approach LOS E E D D
d_|, Intersection Delay [s/veh] 47.49
Intersection LOS
Intersection V/C 0.884
Other Modes
g_Walk,mi, Effective Walk Time [s] 9.0 9.0 9.0 19.4
M_corner, Corner Circulation Area [ft?/ped] 0.00 0.00 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped] 0.00 0.00 333.89 0.00
d_p, Pedestrian Delay [s] 66.27 66.27 66.27 56.85
|_p,int, Pedestrian LOS Score for Intersection 2.471 2.431 3.011 3.104
Crosswalk LOS B B C C
s_b, Saturation Flow Rate of the bicycle lane [bicycles/h] 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/h] 359 259 919 959
d_b, Bicycle Delay [s] 50.56 56.88 21.94 20.35
I_b,int, Bicycle LOS Score for Intersection 2.342 2.462 2.733 3.595
Bicycle LOS B B B D
Sequence
Ring1 | 1 2 | 4 - - - - - - - - - - - -
Ring 2 5 6 - 8 - - - - - - - - - - -
Ring 3 - - - - - - - - - - - - - - -
Ring 4 - - - - - - - - - - - - - - -
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Scenario 7: 7 Concept 1 AM

Kittelson & Associates, Inc.

4/14/2022

Intersection Level Of Service Report

Intersection 11: Pleasant Hill Rd & Mt Diablo Boulevard

Control Type: Signalized Delay (sec / veh): 275
Analysis Method: HCM 6th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.460

Intersection Setup
Name Pleasant Hill Rd Pleasant Hill Rd Mt Diablo Blvd
Approach Northbound Southbound Eastbound Westbound

Lane Configuration

qlle

Ty

1lF

I

Turning Movement Left Thru | Right Left Thru | Right Left Thru | Right Left Thru | Right

Lane Width [ft] 12.00 | 12.00 | 12.00 12.00 | 12.00 | 12.00 | 12.00 | 12.00 12.00

No. of Lanes in Entry Pocket 1 1 0 0 1 0 0 0

Entry Pocket Length [ft] 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No

Crosswalk Yes Yes Yes Yes
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Volumes
Name Pleasant Hill Rd Pleasant Hill Rd Mt Diablo Blvd
Base Volume Input [veh/h] 256 694 406 506 561 191 228 133 0
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000
Heavy Vehicles Percentage [%)] 2.40 0.70 0.60 4.20 4.20 0.70 4.40 2.80 2.00
Growth Factor 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 256 694 406 506 561 191 228 133 0
Peak Hour Factor 0.9400 | 0.9400 | 0.9400 0.9400 | 0.9400 | 0.9400 | 0.9400 | 0.9400 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000
Total 15-Minute Volume [veh/h] 68 185 108 135 149 51 61 35 0
Total Analysis Volume [veh/h] 272 738 432 538 597 203 243 141 0
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing major strge 4 13 3 12
v_di, Inbound Pedestrian Volume crossing major street [ 3 12 4 13
v_co, Outbound Pedestrian Volume crossing minor strge 3 1 1 4
v_ci, Inbound Pedestrian Volume crossing minor streeff[ 4 1 1 3
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 6 1 5 0
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Intersection Settings
Located in CBD No
Signal Coordination Group -
Cycle Length [s] 110
Coordination Type Time of Day Pattern Coordinated
Actuation Type Semi-actuated
Offset [s] 0.0
Offset Reference Lead Green - Beginning of First Green
Permissive Mode SingleBand
Lost time [s] 9.00
Phasing & Timing
Control Type Protect | Permis | Permis Permis | Unsign | Protect | Permis | Permis Permis
Signal Group 5 2 6 7 4 8
Auxiliary Signal Groups
Lead / Lag Lead Lead
Minimum Green [s] 6 7 7 5 9 5
Maximum Green [s] 35 35 20 30 21 30
Amber [s] 3.7 44 4.4 3.7 4.1 3.0
All red [s] 1.5 4.0 3.0 1.5 4.0 1.0
Split [s] 22 53 31 18 57 39
Vehicle Extension [s] 0.0 0.0 0.0 3.0 0.0 3.0
Walk [s] 7 7 5 5
Pedestrian Clearance [s] 10 16 28 30
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 3.2 6.4 5.4 3.2 6.1 2.0
Minimum Recall No Yes Yes No No No
Maximum Recall No No No No No No
Pedestrian Recall No No No No No No
Detector Location [ft] 0.0 0.0 0.0 0.0 0.0
Detector Length [ft] 20.0 | 20.0 20.0 20.0 | 20.0
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group 0
Pedestrian Walk [s] 0

Pedestrian Clearance [s]
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Lane Group Calculations

Lane Group L C R C L C C C

C, Cycle Length [s] 110 110 110 110 110 110 110 110
L, Total Lost Time per Cycle [s] 520 | 840 | 840 7.40 520 | 8.10 | 8.10 4.00

11_p, Permitted Start-Up Lost Time [s]

12, Clearance Lost Time [s] 320 | 640 | 6.40 5.40 320 | 6.10 | 6.10 2.00

g_i, Effective Green Time [s] 17 68 68 47 13 25 25 11
g/C, Green/ Cycle 0.15 | 0.62 | 0.62 0.43 0.12 | 0.23 | 0.23 0.10
(v/s)_i Volume / Saturation Flow Rate 0.15 | 0.21 0.27 0.15 0.11 0.11 0.11 0.00
s, saturation flow rate [veh/h] 1775 | 3598 | 1585 3498 1800 | 1834 | 1579 1870

c, Capacity [veh/h] 271 2228 | 981 1498 209 423 364 195
d1, Uniform Delay [s] 46.60 | 10.03 | 10.90 21.24 48.41 | 36.59 | 36.78 0.00

k, delay calibration 0.04 | 0.50 | 0.50 0.50 0.11 0.04 | 0.04 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 16.23 | 040 | 143 0.67 2241 | 0.31 0.39 0.00
d3, Initial Queue Delay [s] 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00 0.00
Rp, platoon ratio 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Group Results

X, volume / capacity 1.00 | 0.33 | 0.44 0.36 0.97 | 048 | 0.50 0.00
d, Delay for Lane Group [s/veh] 62.83 | 1043 | 12.34 21.91 70.81 | 36.90 | 37.17 0.00

Lane Group LOS F B B C E D D A

Critical Lane Group Yes No No Yes No No Yes No
50th-Percentile Queue Length [veh/In] 8.58 417 5.54 4.77 6.82 4.74 4.27 0.00
50th-Percentile Queue Length [ft/In] 214.59 | 104.33 | 138.61 119.18 170.53 [ 118.41 | 106.85 0.00
95th-Percentile Queue Length [veh/In] 13.41 | 7.51 9.41 8.35 11.10 | 8.31 7.66 0.00
95th-Percentile Queue Length [ft/In] 335.21|187.79 | 235.15 208.70 277.62|207.64 | 191.62 0.00
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Movement, Approach, & Intersection Results
d_M, Delay for Movement [s/veh] 62.83 | 1043 | 12.34 2191 | 0.00 | 70.81 | 36.95 | 37.17 0.00
Movement LOS F B B C E D D A
d_A, Approach Delay [s/veh] 20.88 21.91 48.71 0.00
Approach LOS C C D A
d_|, Intersection Delay [s/veh] 27.46
Intersection LOS C
Intersection V/C 0.460
Other Modes
g_Walk,mi, Effective Walk Time [s] 9.0 9.0 11.0 11.0
M_corner, Corner Circulation Area [ft?/ped] 0.00 0.00 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped] 0.00 284.35 0.00 0.00
d_p, Pedestrian Delay [s] 46.37 46.37 44.55 44.55
|_p,int, Pedestrian LOS Score for Intersection 2.765 2.704 2.350 2.169
Crosswalk LOS C B B B
s_b, Saturation Flow Rate of the bicycle lane [bicycles/h] 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/h] 811 429 889 636
d_b, Bicycle Delay [s] 19.50 33.95 17.01 25.57
I_b,int, Bicycle LOS Score for Intersection 2.749 2.003 2.044 1.560
Bicycle LOS B B B A
Sequence
Ring 1 - 2 - 4 - - - - - - - - - - - -
Ring 2 5 6 7 8 - - - - - - - - - - - -
Ring 3 - - - - - - - - - - - - - - - -
Ring 4 - - - - - - - - - - - - - - - -

[ R
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Intersection Analysis Summary
ID Intersection Name Control Type Method Worst Mvmt VvIiC Delay (s/veh) | LOS

Pleasant Hill Road & Stanley . . HCM 6th .
1 Boulevard/Deer Hill Road | S'9nalized Edition | \/BRight | 1.088 88.9 F
19 | Pleasant Hil Rd & Mt Diablo | g0 pjizeq | HOEM 6th EBLeft | 0.586 3256 C
Boulevard Edition

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.
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4/14/2022

Control Type: Signalized
Analysis Method:
Analysis Period: 15 minutes

Intersection Setup

HCM 6th Edition

Intersection Level Of Service Report
Intersection 1: Pleasant Hill Road & Stanley Boulevard/Deer Hill Road
Delay (sec / veh):
Level Of Service:
Volume to Capacity (v/c):

88.9

1.088

Name Deer Hill Road Stanley Boulevard Pleasant Hill Road Pleasant Hill Road
Approach Northeastbound Southwestbound Northwestbound Southeastbound
Lane Configuration '1 '1 I" ‘1 "I r ‘1 I I" '1 I I r'
Turning Movement Left Thru | Right Left Thru | Right Left Thru | Right Left Thru | Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 2 0 1 1 1 1 1 1
Entry Pocket Length [ft] 150.00 185.00 100.00 [450.00 260.00 | 175.00 186.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No
Crosswalk Yes Yes Yes Yes
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Volumes
Name Deer Hill Road Stanley Boulevard Pleasant Hill Road Pleasant Hill Road
Base Volume Input [veh/h] 818 131 30 226 98 164 39 1568 | 188 105 756 239
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 1.00 [ 0.00 | 0.00 | 2.00 | 0.00 | 1.00 | 0.00 | 1.00 | 1.00 | 2.00 | 1.00 | 0.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 44 7 2 0 0 0 0 107 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0 0
Total Hourly Volume [veh/h] 862 138 32 226 98 164 39 1675 | 188 105 756 239
Peak Hour Factor 0.9700 | 0.9700 | 0.9700 | 0.9700 | 0.9700 | 0.9700 |0.9700 [ 0.9700 | 0.9700 [0.9700 | 0.9700 | 0.9700
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 222 36 8 58 25 42 10 432 48 27 195 62
Total Analysis Volume [veh/h] 889 142 33 233 101 169 40 1727 | 194 108 779 246
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0 0
v_do, Outbound Pedestrian Volume crossing major strge 11 0 11 0
v_di, Inbound Pedestrian Volume crossing major street [ 11 0 11 0
v_co, Outbound Pedestrian Volume crossing minor strge 1 20 20 0
v_ci, Inbound Pedestrian Volume crossing minor streeff[ 0 20 20 1
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 0 2 1 2
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Kittelson & Associates, Inc.

Intersection Settings

Located in CBD No
Signal Coordination Group -
Cycle Length [s] 135

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Semi-actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode

SingleBand

Lost time [s]

16.00

Phasing & Timing

Control Type Split Split Split Split Split Split |Protect | Permis | Permis | Protect | Permis | Permis
Signal Group 8 4 1 6 5 2
Auxiliary Signal Groups
Lead / Lag Lead Lead
Minimum Green [s] 10 9 7 10 8 10
Maximum Green [s] 30 30 25 60 25 60
Amber [s] 4.1 3.6 3.0 4.1 3.0 4.1
All red [s] 1.0 1.0 1.0 1.0 1.0 1.0
Split [s] 33 17 11 73 12 74
Vehicle Extension [s] 2.0 2.0 1.5 5.0 1.5 4.0
Walk [s] 5 0 5 5
Pedestrian Clearance [s] 21 0 15 15
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 3.1 2.6 2.0 3.1 2.0 3.1
Minimum Recall No No No Yes No Yes
Maximum Recall No No No No No No
Pedestrian Recall No No No No No No
Detector Location [ft] 0.0 0.0 0.0 0.0
Detector Length [ft] 20.0 20.0 20.0 20.0
I, Upstream Filtering Factor 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

Exclusive Pedestrian Phase

Pedestrian Signal Group 0
Pedestrian Walk [s] 0
Pedestrian Clearance [s] 0
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Lane Group Calculations
Lane Group L C L C R L C C L C R
C, Cycle Length [s] 135 135 135 135 135 135 135 135 135 135 135
L, Total Lost Time per Cycle [s] 5.10 5.10 460 | 460 [ 460 [ 400 | 510 | 510 | 4.00 | 510 | 5.10
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 3.10 3.10 260 | 260 | 260 | 2.00 | 310 | 3.10 | 2.00 | 3.10 | 3.10
g_i, Effective Green Time [s] 37 37 12 12 12 5 59 59 8 61 61
g/C, Green/ Cycle 0.28 0.28 0.09 | 0.09 | 0.09 | 0.04 | 043 | 043 | 0.06 | 045 | 0.45
(v/s)_i Volume / Saturation Flow Rate 0.25 0.10 0.09 | 0.09 | 0.11 0.02 | 0.51 054 | 0.06 [ 0.22 | 0.16
s, saturation flow rate [veh/h] 3486 1829 1781 | 1862 | 1575 | 1810 | 1885 | 1791 | 1781 | 3589 | 1578
c, Capacity [veh/h] 960 504 164 171 145 73 819 778 106 | 1626 | 715
d1, Uniform Delay [s] 47.58 39.19 61.29 | 61.29 | 61.20 | 63.56 | 38.19 | 38.19 | 63.50 | 25.78 | 23.81
k, delay calibration 0.04 0.04 0.04 | 0.04 | 0.04 | 0.04 | 050 [ 0.50 | 0.04 | 0.50 | 0.50
I, Upstream Filtering Factor 1.00 1.00 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
d2, Incremental Delay [s] 1.79 0.15 19.51 | 19.07 | 82.00 | 2.36 | 90.80 | 116.71| 30.86 | 1.01 1.31
d3, Initial Queue Delay [s] 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00
Rp, platoon ratio 1.00 1.00 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
PF, progression factor 1.00 1.00 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Lane Group Results
X, volume / capacity 0.93 0.35 1.00 | 1.00 [ 117 | 055 | 117 | 123 | 1.02 | 048 | 0.34
d, Delay for Lane Group [s/veh] 49.36 39.35 80.80 | 80.36 |143.20 | 65.92 [ 128.98 | 154.89 | 94.36 | 26.79 | 25.13
Lane Group LOS D D F F F E F F F C Cc
Critical Lane Group Yes No No No Yes No No Yes Yes No No
50th-Percentile Queue Length [veh/In] 14.72 4.72 649 | 6.76 | 825 | 140 | 47.19 | 5043 | 454 | 9.00 | 5.38
50th-Percentile Queue Length [ft/In] 368.10 117.99 [162.26 [169.11|206.34 | 35.05 | 1179.6 | 1260.8 | 113.47 | 225.01 | 134.45
95th-Percentile Queue Length [veh/In] 21.02 8.28 10.67 | 11.03 | 13.69 | 2.52 | 65.54 | 71.78 | 8.09 | 13.92 | 9.18
95th-Percentile Queue Length [ft/In] 525.42 207.06 |266.71 [275.74 | 342.23 | 63.09 |1638.5|1794.4 |202.19 | 348.01 | 229.53
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Movement, Approach, & Intersection Results
d_M, Delay for Movement [s/veh] 49.36 | 39.35 | 39.35 | 80.67 | 80.36 | 143.20 | 65.92 | 140.48 | 154.89 | 94.36 | 26.79 | 25.13
Movement LOS D D D F F F E F F F C Cc
d_A, Approach Delay [s/veh] 47.72 101.61 140.39 32.87
Approach LOS D F F C
d_|, Intersection Delay [s/veh] 88.91
Intersection LOS
Intersection V/C 1.088
Other Modes
g_Walk,mi, Effective Walk Time [s] 9.0 9.0 9.0 12.4
M_corner, Corner Circulation Area [ft?/ped] 0.00 0.00 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped] 1325.63 73.45 408.96 0.00
d_p, Pedestrian Delay [s] 58.80 58.80 58.80 55.67
|_p,int, Pedestrian LOS Score for Intersection 2.505 2.383 2.907 3.108
Crosswalk LOS B B C C
s_b, Saturation Flow Rate of the bicycle lane [bicycles/h] 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/h] 413 184 1006 1021
d_b, Bicycle Delay [s] 42.48 55.73 16.68 16.20
I_b,int, Bicycle LOS Score for Intersection 3.315 2.390 3.177 2.494
Bicycle LOS C B C B
Sequence
Ring1 | 1 2 | 4 - - - - - - - - - - - - -
Ring 2 5 6 - 8 - - - - - - - - - - - -
Ring 3 - - - - - - - - - - - - - - - -
Ring 4 - - - - - - - - - - - - - - - -

21)5
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Intersection Level Of Service Report

Intersection 11: Pleasant Hill Rd & Mt Diablo Boulevard

Control Type: Signalized Delay (sec / veh): 32.6
Analysis Method: HCM 6th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.586

Intersection Setup
Name Pleasant Hill Rd Pleasant Hill Rd Mt Diablo Blvd
Approach Northbound Southbound Eastbound Westbound

Lane Configuration

qlle

Ty

1lF

I

Turning Movement Left Thru | Right Left Thru | Right Left Thru | Right Left Thru | Right

Lane Width [ft] 12.00 | 12.00 | 12.00 12.00 | 12.00 | 12.00 | 12.00 | 12.00 12.00

No. of Lanes in Entry Pocket 1 1 0 0 1 0 0 0

Entry Pocket Length [ft] 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No

Crosswalk Yes Yes Yes Yes
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Volumes
Name Pleasant Hill Rd Pleasant Hill Rd Mt Diablo Blvd
Base Volume Input [veh/h] 211 590 343 509 381 260 490 261 0
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000
Heavy Vehicles Percentage [%)] 1.00 1.70 3.50 1.70 1.60 1.60 1.80 0.50 2.00
Growth Factor 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 211 590 343 509 381 260 490 261 0
Peak Hour Factor 0.9100 | 0.9100 | 0.9100 0.9100 | 0.9100 {0.9100 | 0.9100 | 0.9100 1.0000
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 1.0000
Total 15-Minute Volume [veh/h] 58 162 94 140 105 71 135 72 0
Total Analysis Volume [veh/h] 232 648 377 559 419 286 538 287 0
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing major strge 6 13 6 12
v_di, Inbound Pedestrian Volume crossing major street [ 6 12 6 13
v_co, Outbound Pedestrian Volume crossing minor strge 10 0 0 11
v_ci, Inbound Pedestrian Volume crossing minor streeff[ 11 0 0 10
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 2 3 5 0
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Intersection Settings
Located in CBD No
Signal Coordination Group -
Cycle Length [s] 115
Coordination Type Time of Day Pattern Coordinated
Actuation Type Semi-actuated
Offset [s] 0.0
Offset Reference Lead Green - Beginning of First Green
Permissive Mode SingleBand
Lost time [s] 12.00
Phasing & Timing
Control Type Protect | Permis | Permis Permis | Unsign | Protect | Permis | Permis Permis
Signal Group 5 2 6 7 4 8
Auxiliary Signal Groups
Lead / Lag Lead Lead
Minimum Green [s] 6 7 7 5 9 5
Maximum Green [s] 35 35 20 30 21 30
Amber [s] 3.7 44 4.4 3.7 4.1 3.0
All red [s] 1.5 4.0 3.0 1.5 4.0 1.0
Split [s] 21 52 31 24 63 39
Vehicle Extension [s] 0.0 0.0 0.0 3.0 0.0 3.0
Walk [s] 7 7 5 5
Pedestrian Clearance [s] 10 16 28 30
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0 0.0 0.0
Rest In Walk No No No No
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 3.2 6.4 5.4 3.2 6.1 2.0
Minimum Recall No Yes Yes No No No
Maximum Recall No No No No No No
Pedestrian Recall No No No No No No
Detector Location [ft] 0.0 0.0 0.0 0.0 0.0
Detector Length [ft] 20.0 | 20.0 20.0 20.0 | 20.0
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group 0
Pedestrian Walk [s] 0

Pedestrian Clearance [s]
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Lane Group Calculations

Lane Group L C R C L C C C

C, Cycle Length [s] 115 115 115 115 115 115 115 115
L, Total Lost Time per Cycle [s] 520 | 840 | 840 7.40 520 | 8.10 | 8.10 4.00

11_p, Permitted Start-Up Lost Time [s]

12, Clearance Lost Time [s] 320 | 640 | 6.40 5.40 320 | 6.10 | 6.10 2.00

g_i, Effective Green Time [s] 16 67 67 47 19 32 32 12
g/C, Green/ Cycle 0.14 | 0.58 | 0.58 0.41 0.16 | 0.28 | 0.28 0.10
(v/s)_i Volume / Saturation Flow Rate 0.13 | 0.18 | 0.24 0.16 0.16 | 0.23 | 0.24 0.00
s, saturation flow rate [veh/h] 1795 | 3569 | 1550 3569 1787 | 1873 | 1620 1870

c, Capacity [veh/h] 247 | 2070 | 899 1450 292 518 448 193
d1, Uniform Delay [s] 49.14 | 12.39 | 13.34 24.04 47.91 | 39.27 | 39.58 0.00

k, delay calibration 0.04 | 0.50 | 0.50 0.50 0.15 | 0.04 | 0.04 0.11
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 7.27 | 040 | 1.44 0.78 2431 | 148 | 2.01 0.00
d3, Initial Queue Delay [s] 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00 0.00
Rp, platoon ratio 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Group Results

X, volume / capacity 0.94 | 0.31 0.42 0.39 098 | 0.84 | 0.87 0.00
d, Delay for Lane Group [s/veh] 56.40 | 12.78 | 14.78 24.82 72.22 | 40.75 | 41.58 0.00

Lane Group LOS E B B C E D D A

Critical Lane Group Yes No No Yes No No Yes No
50th-Percentile Queue Length [veh/In] 7.07 4.27 5.57 5.48 10.09 | 11.77 | 10.57 0.00
50th-Percentile Queue Length [ft/In] 176.78 | 106.81 | 139.26 136.97 252.23|294.22 | 264.33 0.00
95th-Percentile Queue Length [veh/In] 1143 | 7.66 | 9.44 9.32 15.30 | 17.39 | 15.91 0.00
95th-Percentile Queue Length [ft/In] 285.81|191.55 | 236.03 232.94 382.47 | 434.87 | 397.65 0.00
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Movement, Approach, & Intersection Results
d_M, Delay for Movement [s/veh] 56.40 | 12.78 | 14.78 2482 | 0.00 | 7222 | 40.91 | 41.58 0.00
Movement LOS E B B C E D D A
d_A, Approach Delay [s/veh] 21.43 24.82 49.14 0.00
Approach LOS C C D A
d_|, Intersection Delay [s/veh] 32.60
Intersection LOS C
Intersection V/C 0.586
Other Modes
g_Walk,mi, Effective Walk Time [s] 9.0 9.0 11.0 11.0
M_corner, Corner Circulation Area [ft?/ped] 0.00 0.00 0.00 0.00
M_CW, Crosswalk Circulation Area [ft?/ped] 0.00 271.93 0.00 0.00
d_p, Pedestrian Delay [s] 48.85 48.85 47.03 47.03
|_p,int, Pedestrian LOS Score for Intersection 2.766 2.709 2.470 2.249
Crosswalk LOS C B B B
s_b, Saturation Flow Rate of the bicycle lane [bicycles/h] 2000 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/h] 758 410 955 609
d_b, Bicycle Delay [s] 22.19 36.38 15.74 27.83
I_b,int, Bicycle LOS Score for Intersection 2.597 2.021 2.476 1.560
Bicycle LOS B B B A
Sequence
Ring 1 - 2 - 4 - - - - - - - - - - - -
Ring 2 5 6 7 8 - - - - - - - - - - - -
Ring 3 - - - - - - - - - - - - - - - -
Ring 4 - - - - - - - - - - - - - - - -

[ R [
-1 ]l 13
[ R -
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Intersection Analysis Summary
ID Intersection Name Control Type Method Worst Mvmt VvIiC Delay (s/veh) | LOS

Pleasant Hill Road & Stanley . . HCM 6th
1 Boulevard/Deer Hill Road | S'9nalized Edition SWBLeft | 0872 68.3 E
19 | Pleasant Hil Rd & Mt Diablo | g0 pjizeq | HOEM 6th NBLeft | 0.451 31.2 C
Boulevard Edition

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.
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Control Type: Signalized
Analysis Method:
Analysis Period: 15 minutes

Intersection Setup

HCM 6th Edition

Intersection Level Of Service Report
Intersection 1: Pleasant Hill Road & Stanley Boulevard/Deer Hill Road
Delay (sec / veh):
Level Of Service:
Volume to Capacity (v/c):

68.3

0.872

Name Deer Hill Road Stanley Boulevard Pleasant Hill Road Pleasant Hill Road
Approach Northeastbound Southwestbound Northwestbound Southeastbound
Lane Configuration '1 '1 I" ‘1 "I r ‘1 I I" '1 I I r'
Turning Movement Left Thru | Right Left Thru | Right Left Thru | Right Left Thru | Right
Lane Width [ft] 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 2 0 1 1 1 1 1 1
Entry Pocket Length [ft] 150.00 185.00 100.00 [450.00 260.00 | 175.00 186.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00 0.00
Curb Present No No No No
Crosswalk Yes Yes Yes Yes
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Volumes
Name Deer Hill Road Stanley Boulevard Pleasant Hill Road Pleasant Hill Road
Base Volume Input [veh/h] 291 71 41 238 128 99 120 821 268 151 1500 | 445
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%] 1.00 [ 0.00 | 0.00 | 1.00 | 0.00 | 4.00 | 1.00 | 2.00 | 0.00 | 0.00 | 2.00 | 1.00
Growth Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0 0
Total Hourly Volume [veh/h] 291 71 41 238 128 99 120 821 268 151 1500 | 445
Peak Hour Factor 0.8500 | 0.8500 | 0.8500 | 0.8500 | 0.8500 | 0.8500 |0.8500 |0.8500 | 0.8500 |0.8500 | 0.8500 | 0.8500
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 86 21 12 70 38 29 35 241 79 44 441 131
Total Analysis Volume [veh/h] 342 84 48 280 151 116 141 966 315 178 | 1765 | 524
Presence of On-Street Parking No No No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0 0
v_do, Outbound Pedestrian Volume crossing major strge 11 0 12 0
v_di, Inbound Pedestrian Volume crossing major street [ 12 0 11 0
v_co, Outbound Pedestrian Volume crossing minor strge 0 3 2 0
v_ci, Inbound Pedestrian Volume crossing minor streeff[ 0 2 3 0
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 2 1 1 2
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Intersection Settings
Located in CBD No
Signal Coordination Group -
Cycle Length [s] 170
Coordination Type Time of Day Pattern Coordinated
Actuation Type Semi-actuated
Offset [s] 75.0
Offset Reference Lead Green - Beginning of First Green
Permissive Mode SingleBand
Lost time [s] 16.00
Phasing & Timing
Control Type Split Split Split Split Split Split |Protect | Permis | Permis | Protect | Permis | Permis
Signal Group 8 4 1 6 5 2
Auxiliary Signal Groups
Lead / Lag Lead Lead
Minimum Green [s] 10 9 7 10 8 10
Maximum Green [s] 30 30 25 60 25 60
Amber [s] 4.1 3.6 3.0 4.1 3.0 4.1
All red [s] 1.0 1.0 1.0 1.0 1.0 1.0
Split [s] 32 24 17 57 22 62
Vehicle Extension [s] 2.0 2.0 1.5 5.0 1.5 4.0
Walk [s]
Pedestrian Clearance [s]
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0 0.0 0.0
Rest In Walk
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 3.1 2.6 2.0 3.1 2.0 3.1
Minimum Recall No No No Yes No Yes
Maximum Recall No No No No No No
Pedestrian Recall No No No No No No
Detector Location [ft] 0.0 0.0 0.0
Detector Length [ft] 20.0 20.0 20.0
I, Upstream Filtering Factor 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

Exclusive Pedestrian Phase

Pedestrian Signal Group

Pedestrian Walk [s]

Pedestrian Clearance [s]

30
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Lane Group Calculations

Lane Group L C L C R L C C L C R
C, Cycle Length [s] 170 170 170 170 170 170 170 170 170 170 170
L, Total Lost Time per Cycle [s] 5.10 5.10 460 | 460 [ 460 [ 400 | 510 | 510 | 4.00 | 510 | 5.10
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 3.10 3.10 260 | 260 | 260 | 2.00 | 310 | 3.10 | 2.00 | 3.10 | 3.10
g_i, Effective Green Time [s] 19 19 19 19 19 13 77 77 18 82 82
g/C, Green/ Cycle 0.11 0.11 0.11 0.11 0.11 0.08 | 045 | 045 | 0.1 0.48 | 048
(v/s)_i Volume / Saturation Flow Rate 0.10 0.08 0.12 | 012 | 0.08 | 0.08 | 035 [ 0.36 | 0.10 | 0.50 | 0.33
s, saturation flow rate [veh/h] 3486 1750 1795 | 1871 | 1542 | 1795 | 1870 | 1696 | 1810 | 3560 | 1568
c, Capacity [veh/h] 395 198 205 213 176 137 849 770 192 | 1722 | 758
d1, Uniform Delay [s] 74.09 72.28 75.30 | 75.30 | 72.05 | 78.50 | 39.20 | 39.85 | 75.37 | 43.89 | 33.67
k, delay calibration 0.04 0.04 0.14 | 014 | 0.04 | 0.04 | 050 [ 050 | 0.15 | 0.50 | 0.50
I, Upstream Filtering Factor 1.00 1.00 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
d2, Incremental Delay [s] 227 1.44 41.83 | 4097 | 1.57 | 28.94 | 7.01 8.67 | 21.87 [ 28.26 | 5.12
d3, Initial Queue Delay [s] 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00
Rp, platoon ratio 1.00 1.00 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
PF, progression factor 1.00 1.00 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Lane Group Results
X, volume / capacity 0.87 0.67 1.03 | 1.03 | 066 | 1.03 | 0.78 | 0.80 | 093 | 1.02 | 0.69
d, Delay for Lane Group [s/veh] 76.36 73.71 117.13 [116.27 | 73.62 [107.44 | 46.21 | 48.52 | 97.24 | 72.15 | 38.79
Lane Group LOS E E F F E F D D F F D
Critical Lane Group Yes No Yes No No Yes No No No Yes No
50th-Percentile Queue Length [veh/In] 7.52 5.65 1139 [ 11.82 | 496 | 7.16 | 25.10 | 24.12 | 8.93 | 42.57 | 17.80
50th-Percentile Queue Length [ft/In] 187.92 141.15 [284.70 [295.39 [ 123.92 [ 178.94 (627.59 | 603.03 |223.25 | 1064.3 | 444.99
95th-Percentile Queue Length [veh/In] 12.01 9.54 1714 [ 1768 | 8.61 | 11.65 | 33.32 | 32.18 | 13.83 | 54.37 | 24.72
95th-Percentile Queue Length [ft/In] 300.33 238.56 [428.62 [441.99 [215.20 (291.36 |833.02 | 804.39 |345.77 [ 1359.3 | 617.97
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 76.36 | 73.71 | 73.71 [116.93 |116.27 | 73.62 |107.44 | 46.94 | 48.52 | 97.24 | 72.15 | 38.79

Movement LOS E E E F F E F D D F F D

d_A, Approach Delay [s/veh] 75.62 107.56 53.29 66.88
Approach LOS E F D E

d_|, Intersection Delay [s/veh] 68.32
Intersection LOS E
Intersection V/C 0.872

Other Modes

g_Walk,mi, Effective Walk Time [s]
M_corner, Corner Circulation Area [ft?/ped]
M_CW, Crosswalk Circulation Area [ft?/ped]

d_p, Pedestrian Delay [s]

|_p,int, Pedestrian LOS Score for Intersection

Crosswalk LOS

s_b, Saturation Flow Rate of the bicycle lane [bicycles/h] 2000 2000 2000 2000

c_b, Capacity of the bicycle lane [bicycles/h] 316 228 611 669

d_b, Bicycle Delay [s] 60.29 66.74 41.04 37.66

I_b,int, Bicycle LOS Score for Intersection 2.342 2.462 2.733 3.595

Bicycle LOS B B B D
Sequence

Ring1 | 1 2 4 - 9 - - - - - - - - - - -
Ring2 | 5 6 - 8 - - - - - - - - - - - -
Ring3 | - - - - - - - - - - - - - - - -
Ring4 | - - - - - - - - - - - - - - - -

-
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Intersection Level Of Service Report
Intersection 11: Pleasant Hill Rd & Mt Diablo Boulevard

Control Type: Signalized Delay (sec / veh): 31.2
Analysis Method: HCM 6th Edition Level Of Service: C
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.451
Intersection Setup
Name Pleasant Hill Rd Pleasant Hill Rd Mt Diablo Blvd
Approach Northbound Southbound Eastbound
Lane Configuration ‘1 I I r I I r' ‘1 I I"
Turning Movement Left Thru | Right Left Thru | Right Left Thru | Right Left Thru | Right
Lane Width [ft] 12.00 | 12.00 | 12.00 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 1 1 0 0 1 0 0 0
Entry Pocket Length [ft] 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk Yes Yes Yes Yes
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Volumes
Name Pleasant Hill Rd Pleasant Hill Rd Mt Diablo Blvd
Base Volume Input [veh/h] 256 694 406 506 561 191 228 133
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%)] 2.40 0.70 0.60 4.20 4.20 0.70 4.40 2.80
Growth Factor 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 256 694 406 506 561 191 228 133
Peak Hour Factor 0.9400 | 0.9400 | 0.9400 0.9400 | 0.9400 | 0.9400 | 0.9400 | 0.9400
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 68 185 108 135 149 51 61 35
Total Analysis Volume [veh/h] 272 738 432 538 597 203 243 141
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing major strge 4 0 3 0
v_di, Inbound Pedestrian Volume crossing major street [ 3 0 4 0
v_co, Outbound Pedestrian Volume crossing minor strge 3 1 1 4
v_ci, Inbound Pedestrian Volume crossing minor streeff[ 4 1 1 3
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 6 1 5
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Intersection Settings

Located in CBD No
Signal Coordination Group -
Cycle Length [s] 140

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Semi-actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 9.00
Phasing & Timing
Control Type Protect | Permis | Permis Permis | Unsign | Permis | Permis | Permis
Signal Group 5 2 6 4
Auxiliary Signal Groups
Lead / Lag Lead
Minimum Green [s] 6 7 7 9
Maximum Green [s] 35 35 20 21
Amber [s] 3.7 44 4.4 4.1
All red [s] 1.5 4.0 3.0 4.0
Split [s] 30 61 31 42
Vehicle Extension [s] 0.0 0.0 0.0 0.0
Walk [s]
Pedestrian Clearance [s]
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 3.2 6.4 5.4 6.1
Minimum Recall No Yes Yes No
Maximum Recall No No No No
Pedestrian Recall No No No No
Detector Location [ft] 0.0 0.0 0.0 0.0
Detector Length [ft] 20.0 20.0 20.0 20.0
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group 9
Pedestrian Walk [s] 5
Pedestrian Clearance [s] 32




Generated with VISTRO

Version 2022 (SP 0-3)

Scenario 9: 9 Concept 2 AM

Kittelson & Associates, Inc.

4/14/2022

Lane Group Calculations

Lane Group L C R C L C C
C, Cycle Length [s] 140 140 140 140 140 140 140
L, Total Lost Time per Cycle [s] 5.20 8.40 8.40 7.40 8.10 8.10 8.10
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 3.20 6.40 6.40 5.40 6.10 6.10 6.10
g_i, Effective Green Time [s] 23 95 95 68 18 18 18
g/C, Green/ Cycle 0.17 | 0.68 | 0.68 0.49 0.13 | 0.13 | 0.13
(v /s)_i Volume / Saturation Flow Rate 0.15 0.21 0.27 0.15 0.11 0.11 0.12
s, saturation flow rate [veh/h] 1775 | 3598 | 1585 3498 1800 | 1834 [ 1576
c, Capacity [veh/h] 293 | 2452 | 1080 1700 230 235 202
d1, Uniform Delay [s] 5759 | 893 | 9.71 21.84 59.99 | 59.83 | 60.15
k, delay calibration 0.10 | 0.50 | 0.50 0.50 0.04 | 0.04 | 0.04
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 11.19 | 0.32 | 1.11 0.49 429 | 363 | 569
d3, Initial Queue Delay [s] 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00
Rp, platoon ratio 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 0.93 | 0.30 | 0.40 0.32 0.88 | 0.86 | 0.90
d, Delay for Lane Group [s/veh] 68.79 | 9.25 | 10.82 22.33 64.29 | 63.46 | 65.84
Lane Group LOS E A B C E E E
Critical Lane Group Yes No No Yes No No Yes
50th-Percentile Queue Length [veh/In] 10.41 | 4.51 5.93 5.55 7.37 7.30 6.68
50th-Percentile Queue Length [ft/In] 260.32 | 112.75 | 148.37 138.63 184.37 [ 182.49 [ 167.11
95th-Percentile Queue Length [veh/In] 1570 | 7.99 | 9.93 9.41 11.83 | 11.73 | 10.92
95th-Percentile Queue Length [ft/In] 392.62 | 199.83 | 248.25 235.17 295.71293.27 | 273.11
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 68.79 | 9.25 | 10.82 2233 | 0.00 |64.29 | 63.86 | 65.84
Movement LOS E A B C E E E
d_A, Approach Delay [s/veh] 20.95 22.33 64.48
Approach LOS C C E
d_|, Intersection Delay [s/veh] 31.19
Intersection LOS C
Intersection V/C 0.451
Other Modes
g_Walk,mi, Effective Walk Time [s]
M_corner, Corner Circulation Area [ft?/ped]
M_CW, Crosswalk Circulation Area [ft?/ped]
d_p, Pedestrian Delay [s]
|_p,int, Pedestrian LOS Score for Intersection
Crosswalk LOS
s_b, Saturation Flow Rate of the bicycle lane [bicycles/h] 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/h] 751 337 484
d_b, Bicycle Delay [s] 27.36 48.41 40.31
I_b,int, Bicycle LOS Score for Intersection 2.749 2.003 2.044
Bicycle LOS B B B
Sequence
Ring 1 - 2 - 9 - - - - - - -
Ring 2 5 6 4 - - - - - - - -
Ring 3 - - - - - - - - - - -
Ring 4 - - - - - - - - - - -
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Intersection Analysis Summary
ID Intersection Name Control Type Method Worst Mvmt VvIiC Delay (s/veh) | LOS
11 | Pleasant Ml Rd & MtDiablo| - gjgnalizeq | FOMON | EBRight | 0577 44.8 D

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. For
all other control types, they are taken for the whole intersection.




4/14/2022

Generated with VISTRO Scenario 10: 10 Concept 2 PM

Version 2022 (SP 0-3) Kittelson & Associates, Inc.

Intersection Level Of Service Report
Intersection 11: Pleasant Hill Rd & Mt Diablo Boulevard

Control Type: Signalized Delay (sec / veh): 44.8
Analysis Method: HCM 6th Edition Level Of Service: D
Analysis Period: 15 minutes Volume to Capacity (v/c): 0.577
Intersection Setup
Name Pleasant Hill Rd Pleasant Hill Rd Mt Diablo Blvd
Approach Northbound Southbound Eastbound
Lane Configuration ‘1 I I r I I r' ‘1 I I"
Turning Movement Left Thru | Right Left Thru | Right Left Thru | Right Left Thru | Right
Lane Width [ft] 12.00 | 12.00 | 12.00 12.00 | 12.00 | 12.00 | 12.00 | 12.00
No. of Lanes in Entry Pocket 1 1 0 0 1 0 0 0
Entry Pocket Length [ft] 100.00 100.00 100.00
No. of Lanes in Exit Pocket 0 0 0 0 0 0 0 0
Exit Pocket Length [ft]
Speed [mph] 30.00 30.00 30.00
Grade [%] 0.00 0.00 0.00
Curb Present No No No
Crosswalk Yes Yes Yes Yes
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Volumes
Name Pleasant Hill Rd Pleasant Hill Rd Mt Diablo Blvd
Base Volume Input [veh/h] 211 590 343 509 381 260 490 261
Base Volume Adjustment Factor 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Heavy Vehicles Percentage [%)] 1.00 1.70 3.50 1.70 1.60 1.60 1.80 0.50
Growth Factor 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
In-Process Volume [veh/h] 0 0 0 0 0 0 0 0
Site-Generated Trips [veh/h] 0 0 0 0 0 0 0 0
Diverted Trips [veh/h] 0 0 0 0 0 0 0 0
Pass-by Trips [veh/h] 0 0 0 0 0 0 0 0
Existing Site Adjustment Volume [veh/h] 0 0 0 0 0 0 0 0
Other Volume [veh/h] 0 0 0 0 0 0 0 0
Right Turn on Red Volume [veh/h] 0 0 0
Total Hourly Volume [veh/h] 211 590 343 509 381 260 490 261
Peak Hour Factor 0.9100 | 0.9100 | 0.9100 0.9100 | 0.9100 {0.9100 | 0.9100 | 0.9100
Other Adjustment Factor 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Total 15-Minute Volume [veh/h] 58 162 94 140 105 71 135 72
Total Analysis Volume [veh/h] 232 648 377 559 419 286 538 287
Presence of On-Street Parking No No No No No No
On-Street Parking Maneuver Rate [/h]
Local Bus Stopping Rate [/h] 0 0 0
v_do, Outbound Pedestrian Volume crossing major strge 6 0 6 0
v_di, Inbound Pedestrian Volume crossing major street [ 6 0 6 0
v_co, Outbound Pedestrian Volume crossing minor strge 10 0 0 11
v_ci, Inbound Pedestrian Volume crossing minor streeff[ 11 0 0 10
v_ab, Corner Pedestrian Volume [ped/h] 0 0 0 0
Bicycle Volume [bicycles/h] 2 3 5
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Intersection Settings

Located in CBD No
Signal Coordination Group -
Cycle Length [s] 135

Coordination Type

Time of Day Pattern Coordinated

Actuation Type

Semi-actuated

Offset [s]

0.0

Offset Reference

Lead Green - Beginning of First Green

Permissive Mode SingleBand
Lost time [s] 12.00
Phasing & Timing
Control Type Protect | Permis | Permis Permis | Unsign | Permis | Permis | Permis
Signal Group 5 2 6 4
Auxiliary Signal Groups
Lead / Lag Lead
Minimum Green [s] 6 7 7 9
Maximum Green [s] 35 35 20 21
Amber [s] 3.7 44 4.4 4.1
All red [s] 1.5 4.0 3.0 4.0
Split [s] 24 55 31 43
Vehicle Extension [s] 0.0 0.0 0.0 0.0
Walk [s]
Pedestrian Clearance [s]
Delayed Vehicle Green [s] 0.0 0.0 0.0 0.0
Rest In Walk
11, Start-Up Lost Time [s] 2.0 2.0 2.0 2.0
12, Clearance Lost Time [s] 3.2 6.4 5.4 6.1
Minimum Recall No Yes Yes No
Maximum Recall No No No No
Pedestrian Recall No No No No
Detector Location [ft] 0.0 0.0 0.0 0.0
Detector Length [ft] 20.0 20.0 20.0 20.0
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Exclusive Pedestrian Phase
Pedestrian Signal Group 9
Pedestrian Walk [s] 5
Pedestrian Clearance [s] 32
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Lane Group Calculations

Lane Group L C R C L C C
C, Cycle Length [s] 135 135 135 135 135 135 135
L, Total Lost Time per Cycle [s] 5.20 8.40 8.40 7.40 8.10 8.10 8.10
11_p, Permitted Start-Up Lost Time [s]
12, Clearance Lost Time [s] 3.20 6.40 6.40 5.40 6.10 6.10 6.10
g_i, Effective Green Time [s] 19 67 67 44 34 34 34
g/C, Green/ Cycle 0.14 | 0.50 | 0.50 0.33 025 | 0.25 | 0.25
(v/s)_i Volume / Saturation Flow Rate 0.13 | 0.18 | 0.24 0.16 0.16 | 0.23 | 0.24
s, saturation flow rate [veh/h] 1795 | 3569 | 1550 3569 1787 | 1873 | 1619
c, Capacity [veh/h] 250 | 1776 | 771 1168 448 470 406
d1, Uniform Delay [s] 57.43 | 20.82 | 22.42 36.22 4511 | 49.43 | 49.82
k, delay calibration 0.04 | 0.50 | 0.50 0.50 0.06 | 0.29 | 0.31
I, Upstream Filtering Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
d2, Incremental Delay [s] 6.23 | 058 | 2.21 1.41 0.92 | 18.60 | 25.44
d3, Initial Queue Delay [s] 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00
Rp, platoon ratio 1.00 | 1.00 | 1.00 1.00 1.00 | 1.00 | 1.00
PF, progression factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Group Results
X, volume / capacity 093 | 0.36 | 0.49 0.48 064 | 0.93 | 0.95
d, Delay for Lane Group [s/veh] 63.66 | 21.40 | 24.63 37.63 46.03 | 68.04 | 75.26
Lane Group LOS E C C D D E E
Critical Lane Group Yes No No Yes No No Yes
50th-Percentile Queue Length [veh/In] 8.26 6.45 8.38 7.63 8.70 | 16.81 | 15.72
50th-Percentile Queue Length [ft/In] 206.59 | 161.28 | 209.46 190.65 217.47 | 420.28 | 393.03
95th-Percentile Queue Length [veh/In] 12.98 | 10.62 | 13.13 12.16 13.54 | 23.54 | 22.22
95th-Percentile Queue Length [ft/In] 324.46 | 265.42 | 328.13 303.88 338.40 | 588.38 | 555.60
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Movement, Approach, & Intersection Results

d_M, Delay for Movement [s/veh] 63.66 | 21.40 | 24.63 37.63 | 0.00 | 46.03 | 69.39 | 75.26
Movement LOS E C C D D E E
d_A, Approach Delay [s/veh] 30.17 37.63 64.89
Approach LOS C D E
d_|, Intersection Delay [s/veh] 4477
Intersection LOS
Intersection V/C 0.577
Other Modes
g_Walk,mi, Effective Walk Time [s]
M_corner, Corner Circulation Area [ft?/ped]
M_CW, Crosswalk Circulation Area [ft?/ped]
d_p, Pedestrian Delay [s]
|_p,int, Pedestrian LOS Score for Intersection
Crosswalk LOS
s_b, Saturation Flow Rate of the bicycle lane [bicycles/h] 2000 2000 2000
c_b, Capacity of the bicycle lane [bicycles/h] 690 350 517
d_b, Bicycle Delay [s] 28.97 46.03 37.20
I_b,int, Bicycle LOS Score for Intersection 2.597 2.021 2.476
Bicycle LOS B B B
Sequence
Ring 1 - 2 - 9 - - - - - - - -
Ring 2 5 6 4 - - - - - - - - -
Ring 3 - - - - - - - - - - - -
Ring 4 - - - - - - - - - - - -
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