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SANTA ROSA • OAKLAND 

January 27, 2022 

Mr. Richard Schoebel 
Metrovation | Cole GP 
25 Bridge Avenue, Suite 
150 Red Bank, NJ 07701 

Revised Traffic Analysis for the Pinole Vista Project  

Dear Mr. Schoebel; 

As requested, W-Trans has prepared a traffic analysis for the proposed Pinole Vista project. The purpose of this 
analysis is to address the potential circulation-related effects of the residential development on the surrounding 
neighborhood and streets.   

Project Description 

The proposed project would convert an unoccupied 91,340 square foot retail shopping center into a 223-unit 
multi-family housing complex.   The main access points to the project would be the two most westerly driveways 
of the Pinole Vista Shopping center.  

Study Area and Periods  

The study area consists of all five existing shopping center driveways and the signalized intersection of Appian 
Way/Fitzgerald Drive-Sarah Drive.  The two most westerly driveways (Driveway 1 and Driveway 2) would provide 
access to the project site.  The study area driveways and study signalized intersection are listed below: 

1. Fitzgerald Drive/Shopping Center Driveway 1-Motel 6 Driveway
2. Fitzgerald Drive/Shopping Center Driveway 2-Motel 6 Driveway
3. Fitzgerald Drive/Pinole Vista Shopping Center (signalized)
4. Fitzgerald Drive/Shopping Center Driveway 4-Burger King Driveway
5. Fitzgerald Drive/Shopping Center Driveway 5
6. Fitzgerald Drive-Sarah Drive/Appian Way

Operating conditions during the a.m. and p.m. peak periods were evaluated to capture the highest potential trip 
generation for the proposed project as well as the highest volumes on the local transportation network.  The 
morning peak hour occurs between 7:00 and 9:00 a.m. and reflects conditions during the home to work or school 
commute, while the p.m. peak hour occurs between 4:00 and 6:00 p.m. and typically reflects the highest level of 
congestion during the homeward bound commute.   

Intersection Level of Service Methodologies 

Level of Service (LOS) is used to rate traffic operation on various types of facilities based on traffic volumes and 
roadway capacity using a series of letter designations ranging from A to F.  Generally, Level of Service A represents 
free flow conditions and Level of Service F represents forced flow or breakdown conditions.  A unit of measure 
that indicates a level of delay generally accompanies the LOS designation. 

The study intersections were analyzed using methodologies published in the Highway Capacity Manual (HCM), 
Transportation Research Board, 2018.  This source contains methodologies for various types of intersection 
control, all of which are related to a measurement of delay in average number of seconds per vehicle. 
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The Levels of Service for the driveways that are unsignalized and have one or two approaches stop-controlled 
were analyzed using the “Two-Way Stop-Controlled” intersection capacity method from the HCM.  This 
methodology determines a level of service for each minor turning movement by estimating the level of average 
delay in seconds per vehicle.  Results are presented for individual movements together with the weighted overall 
average delay for the intersection.  Note that while driveways are not technically intersections, they were 
evaluated as such for purposes of this analysis. 

The one study intersection and one driveway are controlled by traffic signals so were evaluated using the 
signalized methodology from the HCM.  This methodology is based on factors including traffic volumes, green 
time for each movement, phasing, whether the signals are coordinated or not, truck traffic, and pedestrian activity. 
Average stopped delay per vehicle in seconds is used as the basis for evaluation in this LOS methodology.  For 
purposes of this study, delays were calculated using traffic signal timing obtained from the City of Pinole as well 
as field observations. 

The ranges of delay associated with the various levels of service are indicated in Table 1.  

Table 1 – Intersection Level of Service Criteria 

LOS Two-Way Stop-Controlled Signalized

A Delay of 0 to 10 seconds.  Gaps in traffic are readily 
available for drivers exiting the minor street. 

Delay of 0 to 10 seconds.  Most vehicles arrive 
during the green phase, so do not stop at all. 

B Delay of 10 to 15 seconds.  Gaps in traffic are 
somewhat less readily available than with LOS A, but 
no queuing occurs on the minor street. 

Delay of 10 to 20 seconds.  More vehicles stop than 
with LOS A, but many drivers still do not have to 
stop. 

C Delay of 15 to 25 seconds.  Acceptable gaps in traffic 
are less frequent, and drivers may approach while 
another vehicle is already waiting to exit the side 
street. 

Delay of 20 to 35 seconds.  The number of vehicles 
stopping is significant, although many still pass 
through without stopping. 

D Delay of 25 to 35 seconds.  There are fewer acceptable 
gaps in traffic, and drivers may enter a queue of one or 
two vehicles on the side street. 

Delay of 35 to 55 seconds.  The influence of 
congestion is noticeable, and most vehicles have to 
stop. 

E Delay of 35 to 50 seconds.  Few acceptable gaps in 
traffic are available, and longer queues may form on 
the side street. 

Delay of 55 to 80 seconds.  Most, if not all, vehicles 
must stop, and drivers consider the delay excessive. 

F Delay of more than 50 seconds.  Drivers may wait for 
long periods before there is an acceptable gap in 
traffic for exiting the side streets, creating long queues. 

Delay of more than 80 seconds.  Vehicles may wait 
through more than one cycle to clear the 
intersection. 

Reference: Highway Capacity Manual, Transportation Research Board, 2018 

Traffic Operation Standards 

Per the City of Pinole’s level of service standards, the minimum desired service level for intersections located on 
Fitzgerald Drive is low LOS D.  Because this standard does not technically apply to driveways, for the purposes of 
the operational review, the Level of Service standard was applied to the overall intersection average delay to 
ensure continued acceptable operation of Fitzgerald Drive. 

On sections of certain arterial streets, it is typical to have all the side streets or driveways operating at LOS E or F 
with long traffic delays, even where side street volumes are relatively low compared to the traffic volume on the 
major street.  It may be operationally, physically, and/or financially infeasible to provide mitigation which would 
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allow Level of Service D or better operation from all side streets during peak hours.  The most typical mitigation 
measure used to improve operation for the side street is a traffic signal, but it can be operationally or financially 
undesirable to provide a traffic signal at every intersection or driveway along most street segments.   

Trip Generation 

The anticipated trip generation for the proposed project was estimated using standard rates published by the 
Institute of Transportation Engineers (ITE) in Trip Generation Manual, 10th Edition, 2017 for “Multi-family Housing 
(Mid-Rise)” (ITE LU #221).  Because the site was previously an occupied department store, the trip generation for 
the land used was included.  “Department Store” (ITE LU #875) rates were applied to estimate vehicle trips from 
the prior K-Mart store.   

The proposed project is expected to generate an average of 1,213 trips per day, including 80 trips during the a.m. 
peak hour and 94 during the p.m. peak hour.  Compared to the prior retail land use, the proposed project would 
be expected to generate fewer daily trips.  During the a.m. peak hour, there would be a net increase of 27 trips 
though the directionality (in vs. out) would shift and there would be an expected decrease in inbound trips.  
During the p.m. peak hour, the trip generation would be expected to decrease overall compared to that of a 
department store.  These trip generation results are summarized in Table 2. 

Table 2 – Trip Generation Summary 

Land Use Units Daily AM Peak Hour PM Peak Hour 

 Rate Trips Rate Trips In Out Rate Trips In Out 

Prior 

Department Store  −91.34 ksf 22.88 −2,090 0.58 −53 −34 −19 1.95 −178 −89 −89

Proposed 

Multi-Family Housing 223 du 5.44 1,213 0.36 80 21 59 0.44 98 60 38 

Net Change  −877 27 −13 40 −80 −29 −51

Note: ksf = 1,000 square feet; du = dwelling unit 

Trip Distribution  

The pattern used to allocate project trips to the street network was based on prevailing circulation patterns along 
Fitzgerald Drive and Appian Way.  The applied distribution assumptions are shown in Table 3. 

Existing and Existing plus Project Conditions  

The Existing Conditions scenario provides an evaluation of current operation based on existing traffic volumes 
during the a.m. and p.m. peak periods.  Counts were collected October 2020 when weather conditions were good. 

Table 3– Trip Distribution Assumptions 

Route AM Percent PM Percent 

To/From Fitzgerald Dr W 46% 60% 

To/From Appian Wy N 36% 26% 

To/From Appian Wy S 18% 14% 

TOTAL 100% 100%
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Consideration was given to modifying the volumes to reflect that due to COVID-19 traffic, volumes are lower than 
what was previously typical.  Based on the decrease in volumes as determined from a review of Caltrans 
Performance Measurement System (PeMS) data, the 2020 traffic counts were increased by 30 percent to project a 
typical or normalized ‘existing’ condition.  

The Existing plus Project scenario reflect conditions with traffic associated with the proposed project added to the 
normalized existing volumes.  Overall, the intersections and driveways operate at mid-LOS D or better, which is 
considered acceptable under the City’s policies.  Since Driveway 5 is right turn only into the shopping center, no 
delay at this location was identified.  These results are summarized in Table 4 and the calculations are enclosed. 

Table 4 – Existing and Existing plus Project Peak Hour Intersection Levels of Service 

Study Intersection 
Approach 

Existing Conditions Existing plus Project 

AM Peak PM Peak AM Peak PM Peak 

Delay LOS Delay LOS Delay LOS Delay LOS 

1. Fitzgerald Dr/Driveway 1 0.2 A 0.2 A 0.6 A 0.9 A 

SB (Motel 6 Driveway) Approach 11.6 14.2  11.9 14.7

NB (Project Driveway 1) Approach 9.1 35.9 11.0  86.4

2. Fitzgerald Dr/Driveway 2 0.6 A 2.4 A 1.1 A 5.6 A 

SB (Motel 6 Driveway) Approach 11.3 40.5 11.6  46.2

NB (Project Driveway 2) Approach 11.7  91.2  11.6 ** 

3. Fitzgerald Dr/Pinole Vista Shopping Center 23.2 C 43.7 D 22.9 C 45.1 D 

4. Fitzgerald Dr/Driveway 4 4.2 A 3.9 A 4.1 A 3.9 A 

SB (Burger King/Wing Stop Driveway) Approach 9.2 11.6 9.3  11.7

NB (Pinole Vista Driveway 4) Approach 10.2 26.5 10.4  27.0

5. Fitzgerald Dr/Driveway 5 0.0 A 0.0 A 0.0 A 0.0 A 

6. Fitzgerald Dr-Sarah Dr/Appian Wy 20.3 C 35.3 D 20.7 C 35.7 D 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service; Results for minor approaches to two-way 
stop-controlled intersections are indicated in italics; SB = Southbound; NB = Northbound; ** = delay greater than 
120 seconds 

It should be noted that with the addition of project-related traffic volumes the average delay at the intersection 
of Fitzgerald Drive/Pinole Vista Shopping Center and at Driveway 4 to the east would be expected to decrease 
during the a.m. peak hour.  While this is counter-intuitive, this condition occurs when a project adds trips to 
movements that are currently underutilized or have delays that are below the intersection average, resulting in a 
better balance between approaches and lower overall average delay.  The project adds traffic predominantly to 
the through movement, which has an average delay that is lower than the average for the intersection as a whole, 
resulting in a slight reduction in the overall average delay.  The conclusion could incorrectly be drawn that the 
project actually improves operation based on this data alone; however, it is more appropriate to conclude that the 
project trips are expected to make use of excess capacity, so drivers will experience little, if any, change in 
conditions as a result of the project. 

Finding – The study intersection and driveways are expected to continue operating acceptably overall upon the 
addition of project-generated traffic to existing volumes. 
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Non-Auto Modes 

Pedestrian Facilities 

Given that the proposed project is located within an existing shopping center, it is reasonable to assume that 
many residents would want to walk to Lucky’s Grocery, Mountain Mike’s Pizza, Starbucks, Noah’s NY Bagels, or 
other store fronts within the center, as well as the adjacent land uses.  

As proposed, the project site would connect to existing facilities along Fitzgerald Drive.  Additionally, along the 
southerly side of the center, a pedestrian connection would be provided between the residential complex and the 
pedestrian network for the shopping center.  

A review of the off-site uncontrolled pedestrian crossing on Fitzgerald Boulevard at Driveway 2 was conducted 
based on the local plans and guidance, as well as national guidance.  Based on the toolbox provided in the 
Countywide Bicycle and Pedestrian Plan Update (2018), it would be recommended that the crossing at the main 
project entrance have high-visibility continental crosswalk markings, yield lines (shark’s teeth) along with “Yield 
Here to Pedestrian” signs, as well as a pedestrian hybrid beacon (PHB).  Guidance from the National Cooperative 
Highway Research Program (NCHRP) was also reviewed, and an improvement of a similar intensity would be 
warranted based on the criteria in this resource.  However, considering the 300-foot spacing to the intersection to 
the east, which provides for pedestrian crossings at a signalized intersection, a PHB is not recommended for this 
location.  To reduce the crossing distance, it is instead recommended that a pedestrian-refuge median island be 
constructed at the intersection along with the recommended high-visibility continental markings and yield line 
striping with “Yield Here to Pedestrian” sign.  The NCHRP warrant sheets indicating recommended measures both 
with and without the median are enclosed.  

If the travel lanes were narrowed there would be sufficient roadway width to provide a pedestrian refuge median 
island with a width of at least six feet.  Based on the assumption that the project would generate pedestrian trips, 
there is a nexus for the project to contribute to improvements at the off-site crossing, especially considering that 
tenants would use the crossing to access the westbound transit stop on the other side of Fitzgerald Drive.  The 
project applicant should work with the City to identify the extent of the off-site improvements and the project’s 
relative contribution to the cost of the improvement.    

Finding – On-site pedestrian facilities serving the project site are adequate.  Off-site pedestrian facilities to 
accommodate crossings of Fitzgerald Drive would be required.  

Recommendations – Given that the project would generate pedestrian trips, the crosswalk at the main project 
driveway and Fitzgerald Drive should be improved. The project application should work with the City to make 
improvements at the crossing.   

Bicycle Facilities 

Based on the Countywide Bicycle and Pedestrian Plan Update, Fitzgerald Drive is designated as a location for future 
bicycle facilities.  With the narrowed traveled lanes and the recommended pedestrian-refuge median, there would 
still be width for new bike facilities when they are installed.    

Finding – There are no bicycle facilities currently in the area but there are plans to provide bicycle facilities on 
Fitzgerald Drive.  

Transit  

Existing transit routes are adequate to accommodate project-generated transit trips, based on the number of 
routes and the scheduled headways of service.  Existing bus stops are within an acceptable walking distance of 
the site, at less than 500 feet from the site, and they are accessible via continuous sidewalks. 
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Finding – Transit facilities serving the project site are 

adequate. Access and Circulation  

Sight Distance 

Sight distances along Fitzgerald Drive at the two primary project driveways were evaluated based on criteria 
contained in the Highway Design Manual published by Caltrans.  The recommended sight distance for driveway 
approaches are based on stopping sight distance.   

Sight distances from the existing project driveways were field measured.  Although sight distance requirements 
are not technically applicable to urban driveways, the stopping sight distance criterion for private street 
intersections was applied for evaluation purposes.  Based on a design speed of 30 mph, the minimum stopping 
sight distance needed is 200 feet.  At the most westerly project driveway, Driveway 1, the northbound approach 
to Fitzgerald Drive is uphill and resulting sight lines are about 185 feet.   To improve sight lines to the west it is 
recommended that, with the project, the driveway should be reconstructed to be level with Fitzgerald Drive.  Also, 
the landscaping at the driveway should be low-lying vegetation no more than three feet about the elevation of 
the roadway.  These measures would achieve adequate sight lines at the west driveway.  The lines of sight at the 
main driveway are sufficient in both directions with a clear line of sight of more than 600 feet to the west and more 
than 300 feet to the east.  

Signal Warrant 

A traffic signal warrant analysis was performed to determine potential need for a traffic signal at Project Driveway 
2. Chapter 4C of the California Manual on Uniform Traffic Control Devices (CA-MUTCD) provides guidance on when 
a traffic signal should be considered.  There are nine different warrants, or criteria, presented.

Warrant 3, or the Peak Hour Warrant, is often the first warrant to be met.  Under the Peak Hour Warrant the need 
for a traffic control signal shall be considered if an engineering study finds that the criteria in either of the following 
two categories are met: 

A. If all three of the following conditions exist for the same one hour (any four consecutive 15-minute
periods) of an average day:

1. The total stopped time delay experienced by the traffic on one minor-street approach (one direction 
only) controlled by a STOP sign equals or exceeds: four vehicle-hours for a one-lane approach; or five 
vehicle-hours for a two-lane approach, and

2. The volume on the same minor-street approach (one direction only) equals or exceeds 100 vehicles
per hour for one moving lane of traffic or 150 vehicles per hour for two moving lanes, and

3. The total entering volume serviced during the hour equals or exceeds 650 vehicles per hour for
intersections with three approaches or 800 vehicles per hour for intersections with four or more
approaches.

B. The plotted point representing the vehicles per hour on the major street (total of both approaches) and
the corresponding vehicles per hour on the higher-volume minor-street approach (one direction only)
for one hour (any four consecutive 15-minute periods) of an average day falls above the applicable curve 
in Figure 4C-3 for the existing combination of approach lanes.

Under the projected conditions, with and without the project, the volumes at main project driveway would be 
inadequate to meet the peak hour signal warrant.  The warrant spreadsheets are enclosed.  
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Internal Circulation  

Turning movements into and out of the site for the largest expected vehicle, a 48-foot delivery truck for Lucky 
grocery, was reviewed with the proposed layout.  It is understood that currently the delivery vehicles use the 
driveways on either side of the project site.  As such, the path to and from the dock area to these two driveways 
was reviewed; however, it is acknowledged that routing delivery trucks through residential parking areas is 
undesirable.  Based on the review of the turning movements through the site, the 48-foot delivery trucks would 
be able to navigate to and from the two most westerly driveways (Driveway 1 and Driveway 2) to the dock area 
for the shopping center.   Truck turning movement exhibits are enclosed.  

Of the two most westerly driveways, Driveway 1 and Driveway 2, the wider Driveway 2 to the east of the project 
structure would be preferred for the commercial truck paths and it is recommended that Lucky store review the 
movements for accuracy.  Presuming that this routing is acceptable, upon completion of the project trucks would 
use the wider driveway (No. 2) and no longer use the westerly driveway.  

Conclusions and Recommendations 

 The proposed project would generation an average of 1,213 daily vehicle trips; of which, 80 would occur
during the morning peak and 98 during the evening peak.  Compared to the retail land use that previously
existed at the site, there would be a net trip reduction of 877 daily trips and 80 p.m. peak hour trips.  A net
increase of 27 trips would be expected during the a.m. peak hour.

 The transit facilities currently serving the site are adequate.  The on-site pedestrian facilities are also adequate, 
but the pedestrian crossing at the project driveway (No. 2) and Fitzgerald Drive should be improved.  The
project applicant should work with the City to make improvements to this crossing.  There are plans to install
bicycle lanes on Fitzgerald Drive.

 Sight lines at the most westerly project driveway would be improved if the driveway were modified to be at
grade with Fitzgerald Drive.  At both project driveways, the vegetation should be low-lying, or no more than
three feet about the elevation of the roadway.

 With the project-generated trips added to the existing volumes, the main project driveway (the second most
westerly for the Pinole Vista Shopping Center), would not warrant a traffic signal.

 The largest expected delivery trucks for the shopping center would be able to navigate through the two most 
westerly shopping center driveways to access the loading dock area.  It is recommended that Lucky staff
review the movements and direct truck drivers to use the main driveway to avoid driving through residential
parking.

Thank you for giving W-Trans the opportunity to provide these services.  Please call if you have any questions. 

Sincerely, 

Mark E Spencer, TE 
Senior Principal 

MES/bkb/PIN003.L1 
Enclosures: Level of Service Calculations 

NCHRP Warrant Spreadsheet  
Signal Warrants  
On-Site Circulation Turning Movements  











































































Major Street:
Minor Street or Location:

Peak Hour:

2a 2a

3a 3a
3b 3b

3c 3c
3d

3d

4a 4a
4b 4b
4c 4c
4d 4d
4e

4e

4f 4f

4g 4g
4h 4h

5a Expected motorist compliance at pedestrian crossings in region, Comp = high or low 5a

RED
Active When Present Enhanced/High Visibility

• In-Street Crossing Signs
• High Visibility Signs/Markings

• Pedestrian Refuge Islands
• Raised Crosswalks

• Curb Extensions
• Advanced Signage

• Advanced Stop/Yield Lines
• Constant Flashing Yellow Beacons

DESCRIPTIONS OF TREATMENT TYPE

○If 2a < 20 ped/h, then consider median refuge islands, curb extensions, traffic calming, etc. as feasible.

• Midblock Signal

• Half Signal

• HAWK

ENHANCED-HIGH VISIBILITY/ACTIVE WHEN PRESENT

Step 3: Does the crossing meet the pedestrian volume warrant for a traffic signal?

20

LOW
Step 5: Select treatment based upon total pedestrian delay and expected motorist compliance.

3340.15
601227.04

0.49
1763

25.71
4

3.5
76

Study Intersection

• Passive/Pushbutton Flashing 
Beacons

Red

LEGEND

Striped Crosswalk

TCRP Report 112 - NCHRP Report 562 - Pedestrian Crossing Treatment Worksheet

Analyst and Site Information

Worksheet 1: Peak-Hour, 35 MPH or Less

Data Collection Date:
Analysis Date:

Analyst:

5:00 - 6:00 p.m.
Pinole, CA
Fitzgerald Dr

4-Nov-20
Allison Woodworth

22-Oct-20

Signal

No Treatment

• In Roadway Warning Lights

• Rapid Rectangular Flashing 
Beacons

• Pedestrian Crossing Flags
Enhanced-High Visibility/Active when Present

Enhanced-High Visibility/Active when Present (if high 
compliance expected) OR Red (if low compliance 

expected)

72' Wide, <35 mph, Vped=3.5 ft/sRoadway Configuration:

Dp < 1.3 h (Comp = high or low)

1.3h < Dp < 21.3h and Comp = high or low) OR           
5.3 < Dp < 21.3 h and Comp = high  

DO NOT USE ACTIVE OR ENHANCED

DO NOT USE CROSSWALK

○If 2a ≥ 3d, then the warrant has been met and a traffic signal should be considered if not within 300 ft of another traffic signal. 
Otherwise, the warrant has not been met. Go to Step 4.

Dp >21.3h (Comp = high or low) OR                    
5.3h<Dp<21.3 h and Comp = low                       

Major road volume, total of both approaches or approach being crossed if median refuge 
island is present during peak hour (veh.h), Vmaj-d

USE RED

○Total pedestrian delay (h), Dp=(dp x Vp) / 3600 OR [(4g x 2a) / 3600]                                   
(this is estimated delayfor all pedestrians crossing the major roadway without a crossing 
treatment - assumes 05 compliance). This calculated value can be replaced with the actual total 
pedestrian delay measured at the site.

Step 4: Estimate pedestrian delay.

Treatment Category
Dp (4h) and Comp (5a)  (see Descriptions of Sample Treatments for examples)

○Critical gap required for crossing pedestrian (s), tc= (L/Sp) + ts OR [(4a/4b) + 4c)]

○Major road flow rate (veh/s), v = Vmaj-d/3600 OR [4e/3600]

○Average pedestrian delay (s/person), dp = (ev tc - v tc - 1) / v OR [(e4f x 4d-4f x 4d - 1) / 4f] 

Total Pedestrian Delay

Pedestrian crossing distance, curb to curb (ft), L

Pedestrian start-up time and end clearance time (s), ts
Pedestrian walking speed (ft.s), Sp

○Minimum signal warrant volume for peak hour (use 3a for Vmaj-s), SC                                  

○If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s (1.1 m/s), then reduce 
3c by up to 50 percent; otherwise enter 3c.

Major road volume, total of both approaches during peak hour (veh/h), V maj-s

Peak-hour pedestrian volume (ped/h), vp

○If 3b< 133, then enter 133. If 3b ≥ 133, then enter 3b. 

•SC = 0.00021 Vmaj-s² - 0.74072 Vmaj-s + 734.125)/0.75 OR

○If 2a ≥ 20 ped/h, then go to Step 3.

   b) Worksheet 2- exceeds 35 mph, communities with less than 10,000, or where major transit stop exists
   a) Worksheet 1 - 35 mph or less
Step 1: Select worksheet (speed reflects posted or statutory speed limit or 85th percentile speed on the major street):

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a TCD type of treatment?

107.93
1763

•[(0.00021 3a² - 0.74072 3a + 734.125)/0.75]
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Major Street:
Minor Street or Location:

Peak Hour:

2a 2a

3a 3a
3b 3b

3c 3c
3d

3d

4a 4a
4b 4b
4c 4c
4d 4d
4e

4e

4f 4f

4g 4g
4h 4h

5a Expected motorist compliance at pedestrian crossings in region, Comp = high or low 5a

RED
Active When Present Enhanced/High Visibility

• In-Street Crossing Signs
• High Visibility Signs/Markings

• Pedestrian Refuge Islands
• Raised Crosswalks

• Curb Extensions
• Advanced Signage

• Advanced Stop/Yield Lines
• Constant Flashing Yellow Beacons

DESCRIPTIONS OF TREATMENT TYPE

○If 2a < 20 ped/h, then consider median refuge islands, curb extensions, traffic calming, etc. as feasible.

• Midblock Signal

• Half Signal

• HAWK

ENHANCED-HIGH VISIBILITY/ACTIVE WHEN PRESENT

Step 3: Does the crossing meet the pedestrian volume warrant for a traffic signal?

20

LOW
Step 5: Select treatment based upon total pedestrian delay and expected motorist compliance.

0.78
140.17

0.29
1046

13.14
4

3.5
32

Study Intersection

• Passive/Pushbutton Flashing 
Beacons

Red

LEGEND

Striped Crosswalk

TCRP Report 112 - NCHRP Report 562 - Pedestrian Crossing Treatment Worksheet

Analyst and Site Information

Worksheet 1: Peak-Hour, 35 MPH or Less

Data Collection Date:
Analysis Date:

Analyst:

5:00 - 6:00 p.m.
Pinole, CA
Fitzgerald Dr

4-Nov-20
Allison Woodworth

22-Oct-20

Signal

No Treatment

• In Roadway Warning Lights

• Rapid Rectangular Flashing 
Beacons

• Pedestrian Crossing Flags
Enhanced-High Visibility/Active when Present

Enhanced-High Visibility/Active when Present (if high 
compliance expected) OR Red (if low compliance 

expected)

34' Wide, <35 mph, Vped = 3.0 ft/sRoadway Configuration:

Dp < 1.3 h (Comp = high or low)

1.3h < Dp < 21.3h and Comp = high or low) OR           
5.3 < Dp < 21.3 h and Comp = high  

DO NOT USE ACTIVE OR ENHANCED

USE CROSSWALK

○If 2a ≥ 3d, then the warrant has been met and a traffic signal should be considered if not within 300 ft of another traffic signal. 
Otherwise, the warrant has not been met. Go to Step 4.

Dp >21.3h (Comp = high or low) OR                    
5.3h<Dp<21.3 h and Comp = low                       

Major road volume, total of both approaches or approach being crossed if median refuge 
island is present during peak hour (veh.h), Vmaj-d

DO NOT USE RED

○Total pedestrian delay (h), Dp=(dp x Vp) / 3600 OR [(4g x 2a) / 3600]                                   
(this is estimated delayfor all pedestrians crossing the major roadway without a crossing 
treatment - assumes 05 compliance). This calculated value can be replaced with the actual total 
pedestrian delay measured at the site.

Step 4: Estimate pedestrian delay.

Treatment Category
Dp (4h) and Comp (5a)  (see Descriptions of Sample Treatments for examples)

○Critical gap required for crossing pedestrian (s), tc= (L/Sp) + ts OR [(4a/4b) + 4c)]

○Major road flow rate (veh/s), v = Vmaj-d/3600 OR [4e/3600]

○Average pedestrian delay (s/person), dp = (ev tc - v tc - 1) / v OR [(e4f x 4d-4f x 4d - 1) / 4f] 

Total Pedestrian Delay

Pedestrian crossing distance, curb to curb (ft), L

Pedestrian start-up time and end clearance time (s), ts
Pedestrian walking speed (ft.s), Sp

○Minimum signal warrant volume for peak hour (use 3a for Vmaj-s), SC                                  

○If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s (1.1 m/s), then reduce 
3c by up to 50 percent; otherwise enter 3c.

Major road volume, total of both approaches during peak hour (veh/h), V maj-s

Peak-hour pedestrian volume (ped/h), vp

○If 3b< 133, then enter 133. If 3b ≥ 133, then enter 3b. 

•SC = 0.00021 Vmaj-s² - 0.74072 Vmaj-s + 734.125)/0.75 OR

○If 2a ≥ 20 ped/h, then go to Step 3.

   b) Worksheet 2- exceeds 35 mph, communities with less than 10,000, or where major transit stop exists
   a) Worksheet 1 - 35 mph or less
Step 1: Select worksheet (speed reflects posted or statutory speed limit or 85th percentile speed on the major street):

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a TCD type of treatment?

107.93
1763

•[(0.00021 3a² - 0.74072 3a + 734.125)/0.75]
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Warrant 3: Peak-Hour Volumes and Delay    

Street Name
Direction
Number of Lanes
Approach Speed

Population less than 10,000? No
Date of Count:
Scenario:

Warrant 3 Met?: Met when either Condition A or B is met No
Condition A: Met when conditions A1, A2, and A3 are met Not Met

Condition A1 Not Met

0.06
Condition A2 Not Met

17 vph
Condition A3 Not Met

656 vph
Condition B Not Met

Minor Approach Volume:

The total entering volume serviced during the hour equals or exceeds 800 vph for 
intersections with four or more appraches or 650 vph for intersections with three 
approaches 

Total Entering Volume:

The plotted point falls above the curve 

The volume on the same minor street approach (one direction only) equals or exceeds 
100 vph for one moving lane of traffic of 150 vph for two moving lanes 

2 1
30 25

AM Existing  

The total delay experienced by traffic on one minor street approach (one direction only) 
controlled by a STOP sign equals or exceeds four vehicle-hours for a one lane approach, 
or five vehicle-hours for a two-lane approach 

Minor Approach Delay: vehicle-hours

Thursday, October 22, 2020

Major Street Minor Street
Fiztgerald Blvd Main Driveway

E-W N-S

Fiztgerald Blvd & Main Driveway Project Name: Pinole Mixed use
City of Pinole 

Intersection: 2
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1/27/2021 Signal Warrant Analysis



Warrant 3: Peak-Hour Volumes and Delay    

Street Name
Direction
Number of Lanes
Approach Speed

Population less than 10,000? No
Date of Count:
Scenario:

Warrant 3 Met?: Met when either Condition A or B is met No
Condition A: Met when conditions A1, A2, and A3 are met Not Met

Condition A1 Not Met

1.14
Condition A2 Not Met

45 vph
Condition A3 Met

2368 vph
Condition B Not Met

Minor Approach Volume:

The total entering volume serviced during the hour equals or exceeds 800 vph for 
intersections with four or more appraches or 650 vph for intersections with three 
approaches 

Total Entering Volume:

The plotted point falls above the curve 

The volume on the same minor street approach (one direction only) equals or exceeds 
100 vph for one moving lane of traffic of 150 vph for two moving lanes 

2 1
30 25

PM Existing

The total delay experienced by traffic on one minor street approach (one direction only) 
controlled by a STOP sign equals or exceeds four vehicle-hours for a one lane approach, 
or five vehicle-hours for a two-lane approach 

Minor Approach Delay: vehicle-hours

Thursday, October 22, 2020

Major Street Minor Street
Fiztgerald Blvd Main Driveway

E-W N-S

Fiztgerald Blvd & Main Driveway Project Name: Pinole Mixed use
City of Pinole 

Intersection: 2
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Warrant 3: Peak-Hour Volumes and Delay    

Street Name
Direction
Number of Lanes
Approach Speed

Population less than 10,000? No

Date of Count:
Scenario:

Warrant 3 Met?: Met when either Condition A or B is met No
Condition A: Met when conditions A1, A2, and A3 are met Not Met

Condition A1 Not Met

0.17
Condition A2 Not Met

52 vph
Condition A3 Not Met

722 vph
Condition B Not Met

Fiztgerald Blvd & Main Driveway Project Name: Pinole Mixed use
City of Pinole 

Intersection: 2
Major Street Minor Street

Fiztgerald Blvd Main Driveway

E-W N-S

The volume on the same minor street approach (one direction only) equals or exceeds 
100 vph for one moving lane of traffic of 150 vph for two moving lanes 

2 1

30 25

AM Existing Plus Project 

The total delay experienced by traffic on one minor street approach (one direction only) 
controlled by a STOP sign equals or exceeds four vehicle-hours for a one lane approach, 
or five vehicle-hours for a two-lane approach 

Minor Approach Delay: vehicle-hours

Thursday, October 22, 2020

Minor Approach Volume:

The total entering volume serviced during the hour equals or exceeds 800 vph for 
intersections with four or more appraches or 650 vph for intersections with three 
approaches 

Total Entering Volume:

The plotted point falls above the curve 
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Warrant 3: Peak-Hour Volumes and Delay    

Street Name
Direction
Number of Lanes
Approach Speed

Population less than 10,000? No

Date of Count:
Scenario:

Warrant 3 Met?: Met when either Condition A or B is met No
Condition A: Met when conditions A1, A2, and A3 are met Not Met

Condition A1 Not Met

3.1
Condition A2 Not Met

68 vph
Condition A3 Met

2443 vph
Condition B Not Met

Fiztgerald Blvd & Main Driveway Project Name: Pinole Mixed use
City of Pinole 

Intersection: 2
Major Street Minor Street

Fiztgerald Blvd Main Driveway

E-W N-S

The volume on the same minor street approach (one direction only) equals or exceeds 
100 vph for one moving lane of traffic of 150 vph for two moving lanes 

2 1

30 25

PM Existing Plus Project 

The total delay experienced by traffic on one minor street approach (one direction only) 
controlled by a STOP sign equals or exceeds four vehicle-hours for a one lane approach, 
or five vehicle-hours for a two-lane approach 

Minor Approach Delay: vehicle-hours

Thursday, October 22, 2020

Minor Approach Volume:

The total entering volume serviced during the hour equals or exceeds 800 vph for 
intersections with four or more appraches or 650 vph for intersections with three 
approaches 

Total Entering Volume:

The plotted point falls above the curve 
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