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1 EXECUTIVE SUMMARY
1.1 Background
Caltrans established a Systemic Safety Analysis Report Program (SSARP) in 2016 with the goal
of assisting local agencies in performing a collision analysis, identifying safety issues on their
roadway networks, and developing a list of systemic low-cost countermeasures. The City of
West Sacramento submitted a grant application for this program which was funded during a
second round of funding in 2017. The initial focus of the grant application was on bicycle and
pedestrian safety; however, the grant allows for a full multimodal analysis of roadways
throughout the City.
The SSARP encourages systemic analysis, such that observed crash data are used to identify
trends instead of focusing on specific locations, allowing for a proactive and systemwide
implementation of safety improvements, and prioritizing low-cost and efficient countermeasures
through benefit/cost analysis of improvements.

1.2 City Goals and Objectives
The following objectives were identified for this project:
•

Identify a list of traffic safety projects to implement based on the data-driven crash
analysis, feasibility, cost, and schedule constraints while maintaining a benefit-cost ratio
that is competitive for HSIP Cycle 9 grant applications.

•

Identify projects which will improve safety of vehicles, bicyclists and pedestrians on local
facilities throughout the City.

•

Prioritize key corridors where safety can be improved through cost-effective
countermeasures.

•

Secure funding to implement safety improvements through the Highway Safety
Improvement Program (HSIP) funded by the Federal Highway Administration (FHWA)

1.3 Methodology
While crashes throughout the entire roadway network were collected and summarized, the main
focus was placed upon certain high-priority corridors and intersections as identified through
safety analysis and confirmed by the City staff. Furthermore, the emphasis of the study was
placed on fatal and severe crashes, as these crashes hold the highest societal and financial
impacts, as well as the highest potential for receiving project funding for safety improvements
while satisfying the limits defined by the HSIP Guidelines. Per the HSIP Cycle 9 Guidelines,
these limitations fall under the following categories:
•

Funding was limited to $250,000 for horizontal curve signing, pedestrian crossing
enhancements, and guardrail upgrades that do not require a Benefit Cost Ration (BCR)
analysis. For all other applications which required a BCR analysis, the maximum funding
per agency was $10M.

•

A BCR of 3.5 was set as the minimum for Common BCR Application submission to put
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more emphasis on projects with more promising benefits. According to the HSIP
Analyzer and its Manual, for BCR calculation, “cost” refers to the project construction
cost including construction items, traffic control, mobilization, and contingency. Also,
“benefit” is calculated by the reduction in the frequency of crashes using pre-defined
Crash Reduction Factors in California Local Roadway Safety Manual (LRSM) associated
with each countermeasure identified. However, given the additional funding for preparing
HSIP applications granted to many jurisdictions through the SSARP program, it was
expected that competitive applications would require a much higher BCR.
•

The maximum number of countermeasures per package was set to three to ensure more
focused and efficient efforts.

As a complete set of geocoded traffic volume data was not available for all roadways to be
analyzed, initial crash data analysis was conducted using Equivalent Property Damage Only
(EPDO) method which does not require volume data and weights crashes based upon the
severity of the crash. The more severe the crash, the higher the assigned EPDO weight. Using
the sum of EPDO as well as rate of EPDO score per collision for corridors and intersections, a
citywide trend analysis identified several significant contributing factors, specifically pedestrianinvolved crashes as well as crashes at signalized intersections.
To address the safety needs and trends identified through the crash analysis, a set of
appropriate countermeasures were identified using the Local Roadway Safety Manual based on
the relevant facility type: non-signalized intersection, signalized intersection, and roadway
segment, and meeting the needs and preference of City staff.

1.4 Summary of Results
The crash records for the entire city’s roadway network showed 23 fatal crashes and 42
severe injury crashes, respectively making up 0.67% and 1.23% of all crashes. The top three
primary collision factors were identified as: pedestrian violations, automobiles travelling at
unsafe speeds, and wrong-way driving.
While West Capitol Boulevard was identified as the highest priority corridor in the city, funding
for safety improvements was already awarded in a previous HSIP cycle, making the roadway
ineligible to apply for additional HSIP support in the current round. Based upon a diagnosis of
the remaining high-priority corridors and intersections, an initial set of projects was identified
and then further refined working closely with City staff. This filtering of projects included cost
and feasibility constraints, competitiveness of Benefit Cost Ratio (BCR), field observations, and
potential safety benefits. The final list of projects that were identified to be competitive and
implementable through the HSIP Cycle 9 grant process included four applications prepared and
submitted for HSIP Cycle 9 funding consideration. A list of the applications is shown below in
Table 1. The total value of the projects submitted for grant funding was $1,972,400.
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Table 1: Summary of Submitted HSIP-funding Projects

Project Location
Various signalized and nonsignalized intersections throughout
the city
Signalized intersections throughout
the City

Project Description
Installation of approach
medians and medians which
prohibit left turns
Treatment of signalized
intersections - Signal
hardware/Flashing beacons

Total
Project
Cost

BCR

Federal
Funds
(FRR1)

48.52

$291,600
(90%)

$756,400

11.19

$756,400
(100%)

$324,000

Various locations throughout the
City of West Sacramento

Pedestrian crossing
enhancements; Raised median
installation

$704,200

9.14

$633,780
(90%)

Various locations throughout the
City of West Sacramento

Pedestrian crossing
enhancements

$187,800

NA2

$187,800
(100%)

Note: 1. FRR: Maximum Federal Reimbursement Ratio
2. Set-aside application with no BCR calculation required per the HSIP guidelines.
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2 ENGINEERS SEAL
This report has been prepared under the responsible charge of the following licensed civil
engineer:
Cameron H. Shew, P.E.
DKS Associates
8950 Cal Center Drive, Suite 340
Sacramento, CA 95826
(916) 889-7201
chs@dksassocaites.com

Report Accepted By:
_______________________________
Sarah A. Strand
Assistant Transportation Planner
Department of Public Works
City of West Sacramento
1110 West Capitol Avenue, 1st Floor
West Sacramento, CA 95691
Telephone: (916) 617-5310
sarahs@cityofwestsacramento.org
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3 STATEMENT OF PROTECTION OF DATA FROM
DISCOVERY AND ADMISSIONS
Pursuant to Section 148 of Title 23, United States Code [23 U.S.C. §148(h) (4)], the following
applies to this report, which is prepared under the Highway Safety Improvement Program
(HSIP):
REPORTS DISCOVERY AND ADMISSION INTO EVIDENCE OF CERTAIN REPORTS,
SURVEYS, AND INFORMATION—Notwithstanding any other provision of law, reports,
surveys, schedules, lists, or data compiled or collected for any purpose relating to this
section, shall not be subject to discovery or admitted into evidence in a Federal or State
court proceeding or considered for other purposes in any action for damages arising from
any occurrence at a location identified or addressed in the reports, surveys, schedules,
lists, or other data.
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4 SAFETY DATA UTILIZED (CRASH, VOLUME, ROADWAY)
The raw collision data was retrieved from two sources, the Statewide Integrated Traffic Records
System (SWITRS) and the City of West Sacramento Police Department (Crossroads Database),
for the most recent five years (9/1/2012-08/31/2017). The dataset included the following
information for each reported collision: date, time, location, traffic control, weather, severity,
primary collision factor, lighting and CHP notes. Major State Highways and Interstates were
excluded from the dataset.
Extensive data processing was required prior to beginning the analysis. This processing effort
involved standardizing street names, verifying the accuracy of location information, and verifying
intersection control types. The City’s Crossroads database was used to fill in gaps in information
from the SWITRS and PD database including incorrect street names and geolocation data.
The City did not have recent volume data for all City roadways available in GIS for this study,
and therefore, the study was structured and conducted using methods that do not need volume
for safety analysis, countermeasure development, and project identification. However, after
finalizing project scope and locations, historical volume data (ADT) were obtained from 2013
and 2016 speed surveys for all of the project locations to satisfy HSIP application requirements.
As part of the initial analysis, roadway and intersection alignments were reviewed using GIS and
Google Maps and were used to gain a better understanding of safety issues and prepare the
preliminary list of projects. The final project identification and HSIP-funding application package
preparation was supplemented with more accurate roadway data obtained through extensive
field observations as part of the application package requirement. At this step, the roadway data
mainly included speed limit, existing traffic control, geometric characteristics, sight distance,
lane configuration, cross section, etc., that would be relevant to safety and feasibility of the
proposed improvements.
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5 DATA ANALYSIS TECHNIQUES AND RESULTS
5.1 Crash Analysis Methodology
The Highway Safety Manual1 (HSM) includes numerous safety performance measures and
safety analysis approaches, which require varying types of data. In West Sacramento, a
complete set of geocoded traffic volume data for all of the roadways to be analyzed was not
available, limiting the types of analyses that could be utilized to evaluate safety performance.
One safety analysis method that does not require traffic volume data is the Equivalent Property
Damage Only (EPDO) method. The EPDO method accounts for both the severity and frequency
of collisions by converting each collision to an equivalent number of property damage only
(PDO) collisions.
The EPDO method assigns a crash cost and score to each collision according to the severity of
the crash weighted by the comprehensive crash cost as shown in Table 2. These EPDO scores
are calculated using the comprehensive crash costs per Appendix D of the CA LRSM guidelines
for HSIP Cycle 9 application. The EPDO scores for all collisions can then be aggregated in a
variety of ways to identify collision patterns, such as location (hot-spots), collision type, driver
behavior, or roadway characteristics, among others. The comprehensive crash costs are used
to calculate the benefit/cost (B/C) ratio to determine which treatments are feasible and would
potentially provide the most improvement.

Table 2. EPDO Score and Crash Cost by Collision Severity for Initial Analysis2

Collision Severity
Fatal and
Severe Injury
Combined
Visible Injury
Possible Injury
PDO

Location Type

EPDO Score

Roadway
Non-Signalized Intersection
Signalized Intersection
All
All
All

169
196
124
11
6
1

Comprehensive Crash
Cost
$2,000,000
$2,310,000
$1,460,000
$126,500
$71,900
$11,800

Since the HSIP and SSARP programs for which this analysis is tailored focus on reducing or
eliminating fatal and severe crashes, the guidelines combined fatal and severe crashes,
however, they are given various weights based on the type of the crash location. For this project
and most other safety analyses, the crash severity is defined in the HSM as follows:

1
2

•

Fatal injury: A crash that results in the death of a person within 30 days of the collision.

•

Severe (incapacitating) injury: A crash that results in broken bones, dislocation, severe
lacerations, or unconsciousness, but not death.

Highway Safety Manual, 1st Edition, AASHTO, 2010
California Local Roadway Safety Manual, Version 1.4, June 2018
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•

Other visible (non-incapacitating) injury: A crash that results in other visible injuries,
including minor lacerations, bruising, and rashes.

•

Possible injury (complaint of pain): A crash that results in the complaint of non-visible
pain/injury, such as confusion, limping, and soreness.

•

Property damage only (PDO): A crash without injury or complaint of pain but resulting in
property damage to a vehicle or other object, commonly referred to as a “fender bender.”
PDO crashes do not include mechanical issues such as a flat tire, unless the failure
results in a collision with another vehicle or object.

To assign crashes to the intersections properly, the procedures explained in the HSIP Analyzer
Manual3 were followed. To this end, collisions that occurred within 250 feet of an intersection in
all directions affected by the improvement may be used. Any collision occurring more than 250
feet from an intersection was considered to be a segment crash. The crash data was then
summarized by a variety of factors, including injury severity, crash type, primary collision factor,
time of day, and so on. Lastly, crash trends were calculated from the compiled data.

5.2 Summary of Crash Trends
Between 2012 and 2017 there were a total of 3,413 collisions within the city of West
Sacramento including 23 fatal crashes and 42 severe injury crashes, accounting for 0.67%
and 1.23% of total crashes, respectively. Overall, pedestrian crashes made up 30.7% of the
total EPDO score, and bicycle crashes comprised 12.1%. Ranked by the EPDO score, the top
three factors leading to crashes were pedestrian violations (which means that crash occurred
mainly due to pedestrians violating right-of-way), vehicles travelling at unsafe speeds (which
means that the speed of the vehicle was not safe given the roadway/environment condition),
and wrong way driving (which means that crash occurred due to driving on the wrong direction
of the road). Figure 1 summarizes the breakdown of primary collision factors as a percent of
total EPDO score.
In terms of crash location, although significantly more collisions occur at intersections in West
Sacramento, the crashes occurring on roadway segments isolated from intersection operations
tend to be more severe. While over 80% of all collisions in the City occurred at intersections, the
calculated EPDO scores are almost 3 times worse for segments, showing a much higher
severity of crashes on roadway segments.
As for time of day condition, while collisions occurring after dark make up less than 20% of the
total dataset, they represent more than 40% of the EPDO score. In particular, collisions
occurring after dark with no street lights present had the highest EPDO score at 31.8, roughly
5.4 times greater than for collisions occurring during daylight hours. Pedestrian collisions after
dark with no streetlights are even more injurious, with an average EPDO score per collision of
120.0. However, despite this high average severity, pedestrian crashes after dark with
streetlights comprise nearly twice the aggregate EPDO score compared with locations without
streetlights, which could be due to higher pedestrian exposure rates in locations with
3

Manual for HSIP Analyzer, 2018, http://www.dot.ca.gov/hq/LocalPrograms/HSIP/2018/HSIPAnalyzerManual.pdf
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streetlights. Finally, approximately 94% of collisions with known weather condition in West
Sacramento occurred during clear or cloudy conditions; therefore, weather is not found as a
contributing factor.
A detailed crash trend memorandum can be found in Appendix A.

Not Stated
3.9%

Pedestrian Right
of Way
3.8%

Other Hazardous
Violation
3.8%
Pedestrian
Violation
18.5%

Traffic Signals
and Signs
6.1%
Other Improper
Driving
6.2%

Unsafe Speed
13.0%

DUI/DWI
7.1%

Automobile Right
of Way
9.2%

Wrong Side of
Road
10.9%
Improper Turning
9.9%

Figure 1. Percent of Total EPDO Score by Primary Collision Factor
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6 HIGHEST OCCURING CRASH TYPES
To supplement the crash trend analysis, the crash types and environmental conditions were
analyzed to determine the type of crashes that occurred most frequently, as well as the type of
crash and any environmental factors that contributed to severity of crashes. This section identifies
both high-frequency and high-severity crash types.
Regarding collision type, while rear-end, broad-side, and side-swipe collisions were found to be
the most frequent crash types in the City, using the defined rate (EPDO score per collision),
vehicle-pedestrian, overturned, and head-on collisions are ranked the highest with 47.9, 10.2,
and 7.5 EPDO score per collision, respectively, as shown in Figure 2.

Other/Not Stated,
1.7%

Overturned, 10.2%

Head-On, 7.5%

Sideswipe, 2.3%
Vehicle - Pedestrian,
47.9%
Rear-End, 2.9%
Hit Object, 6.6%

Broadside, 5.3%

Figure 2. Percent of Total EPDO Score by Crash Type

Within the vehicle-pedestrian crashes, pedestrians crossing not in crosswalks with a motor
vehicle proceeding straight were the predominant crash type, making up 27% of the total
pedestrian EPDO score, followed by pedestrian in road with motor vehicle proceeding straight at
22% and pedestrian crossing in crosswalk at intersection with motor vehicle proceeding straight
at 15%. The fact that all three of these crash types involve motor vehicles proceeding straight
points to the high speeds prevalent on many of the streets on which these crashes are occurring
– drivers are likely not able to see pedestrians in time to react at higher travel speeds and are
unlikely to be scanning as attentively as they are while navigating turns.
This clear trend with vehicle-pedestrian crashes being by far the highest ranked collision type
requires further analysis and focus on this kind of crash. Notably, collisions involving
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pedestrians accounted for only 3.2% of all collisions (108 out of 3,413 total crashes) within the
City but are associated with the highest average severity of all collision types.
Vehicle-bicycle collisions are not assigned a unique collision type in the study databases and
are instead assigned to one of the other collision type categories. In total, bicyclists were
involved in 171 (5%) collisions with an average EPDO score of 13.0 per collision.
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7 HIGH RISK CORRIDORS AND INTERSECTIONS
This section identifies corridors and intersections within the city of West Sacramento which are
identified as high-risk locations through safety analysis. As such, the top four highest-ranked
corridors and top ten highest-ranked intersection using EPDO score are identified below. As can
be seen in the tables below, West Capitol Avenue and the intersections along this corridor had a
significant number of crashes and the highest number of fatal and severe crashes representing
a significant safety need. However, several safety improvements have already been identified
and funded by a previous HSIP cycle for this corridor; hence, no further analysis and project
identification effort was performed for any locations along this corridor.

7.1 High Crash Corridors
Table 3 presents top four corridors with the highest EPDO score identified through the analysis.
The numbers in this table are associated with the entire corridors within the city boundaries.
Table 3. Highest Ranked Corridors in West Sacramento Using EPDO (2012-2017)

West Capitol Avenue4

497

Fatal
Injuries
10

Jefferson Boulevard

863

6

11

4,739

Harbor Boulevard

527

0

7

2,238

Sacramento Avenue/Reed Avenue

333

1

6

1,960

Corridor

Collisions

Severe
Injuries
14

EPDO
Score
5,114

7.2 High Crash Intersections
Table 4 presents top ten intersections with the highest EPDO score identified through the
analysis.
Table 4. Highest Ranked Locations in West Sacramento Using EPDO (2012-2017)

Primary Road
West Capitol Avenue
Jefferson Boulevard
West Capitol Avenue
Southport Parkway
Jefferson Boulevard
Sacramento Avenue
West Capitol Avenue
West Capitol Avenue
Sacramento Avenue
West Capitol Avenue

Secondary Road

Collisions

Harbor Boulevard
West Capitol Avenue
Poplar Avenue
Lake Washington Boulevard
Park Boulevard
Jefferson Boulevard
I-80 Ramps
Walnut Street
Sunset Avenue
Sycamore Avenue

107
104
36
70
122
71
22
21
7
17

Fatal
Injuries
0
1
1
2
0
0
2
2
0
1

Severe
Injuries
3
2
3
1
2
3
1
0
2
1

EPDO
Score
761
718
663
644
588
580
466
451
407
400

4

West Capitol Avenue has already received HSIP funding through previous cycle for significant safety
improvements along the corridor.
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8 COUNTERMEASURES IDENTIFIED TO ADDRESS THE
SAFETY ISSUES
The countermeasures assessed based on crashes analyzed for the entire network and for the
study locations were taken from Appendix B of the California LRSM5. In doing so, the emphasis
was put on countermeasures with higher, promising CRF as well as higher expected life
resulting in greater BCR (keeping in mind the three-countermeasure limitation), and those
eligible countermeasures. These countermeasures are categorized based on the existing facility
type: non-signalized intersection, signalized intersection, and roadway segment; and have an
associated Crash Reduction Factor (CRF) based on safety studies for use in benefit/cost
calculations. This section outlines a subset of the larger list of countermeasures available in the
LRSM that West Sacramento approved for implementation along with the relevant crash types
and roadways characteristics for each countermeasure provided in the LRSM.

8.1 Non-Signalized (NS) Intersection Countermeasures
NS1 – Add Intersection Lighting: This countermeasure has a CRF for nighttime crashes of
40% by adding lighting to the intersection and optionally the approaches. This enhances
visibility in the intersection, improving drivers’ perception-reaction times, increasing visibility of
other roadway users (cyclists, pedestrians), and enhancing navigation for non-motorized users.
NS5 – Install Larger/Additional Stop Signs or Other Intersection Warning/Regulatory
Signs: This countermeasure has a CRF of 15% by increasing communication. Bigger signs
increase visibility, and additional signage can point out key intersection regulations, such as
“cross traffic does not stop” or “state law: yield to pedestrians in crosswalk.”
NS10 – Improving Sight Distance to Intersection (Clear Sight Triangles): This
countermeasure has a CRF of 20% by improving intersection visibility through the reduction of
vegetation, on-street parking, signs, or buildings. This allows drivers to see oncoming traffic
from further away and better act accordingly.
NS11 – Install Splitter-Islands on Minor Road Approaches: This countermeasure has a CRF
of 40% by increasing intersection visibility and separating vehicles. Increasing visibility reduces
unintentional stop sign running, and separating vehicles helps prevent head-on collisions as well
as restricting turn radii, which slows down turning vehicles.
NS12 – Install Raised Median on Approaches: This countermeasure has a CRF of 25% by
separating directions of traffic and preventing left turns into or out of driveways near the
intersection. However, alternatives routes to these driveways will need to be considered, and
medians with landscaping are not eligible for HSIP funding.
NS16 – Install Raised Medians (Refuge Islands): This countermeasure has a CRF of 45% by
providing pedestrians with an elevated island on which to pause while crossing multiple lane
roads. Refuge islands allow pedestrians to only negotiate gaps in traffic for a single direction at
a time and increase visibility of pedestrians while they are crossing the street.
5

California Local Roadway Safety Manual, Version 1.4, June 2018, Appendix D

West Sacramento Systemic Safety Analysis
Final Report

13

December 21, 2018

NS17 – Install Pedestrian Crosswalks at Uncontrolled Locations (New Signs and
Markings Only): This countermeasure has a CRF of 25% by communicating to drivers that
pedestrians should be expected at the marked crossing location. This countermeasure is best
suited to lower traffic volume/lower speed settings and is well suited to pooling across multiple
locations due to the low installation cost.
NS18 – Install Pedestrian Crosswalks at Uncontrolled Locations (with Enhanced Safety
Features): This countermeasure has a CRF of 35% by clearly communicating to drivers that
pedestrians should be expected at the crossing location. In addition to the painted crosswalk
markings, this countermeasure includes enhanced safety features such as curb extensions to
reduce crossing distances and improve pedestrian visibility, Rectangular Rapid Flashing
Beacons (RRFBs), high visibility crosswalk markings, and other similar features.

8.2 Signalized Intersection Countermeasures
S2 – Improve Signal Hardware: This countermeasure has a CRF of 15% by improving signal
visibility. This can be done through adding back plates, increasing the size or number of signal
heads, or enhancing light lenses.
S3 – Improve Signal Timing (Coordination, Phases, Red, Yellow, or Operation): This
countermeasure has a CRF of 15% by adjusting and/or improving basic signal timing
parameters as well as coordination parameters.
S4 – Provide Advanced Dilemma‐Zone Detection for High Speed Approaches: This
countermeasure has a CRF of 40% by adding advanced dilemma-zone detection to the existing
signalized intersections. This treatment can satisfy drivers’ expectation of signal timing and
hence reduce the frequency of associated collisions such as rear-end and angle crashes.
S8 – Install Raised Pavement Markers and Striping (Through Intersection): This
countermeasure has a CRF of 10% by increasing the visibility of lane markers through
intersections. This countermeasure can further guide the vehicles through intersections which
will lead to a reduction in crashes associated with poor lane positioning and encroaching into
adjacent lanes.
S9 – Install Flashing Beacons as Advance Warning (S.I.): This countermeasure has a CRF
of 30% by alerting drivers of the signalize intersection ahead. This countermeasure can satisfy
drivers’ expectation by giving them more time to react to the traffic and control condition at the
upstream intersection.
S12 – Install Raised Median on Approaches: This countermeasure has a CRF of 25% by
separating directions of traffic and preventing left turns into or out of driveways near the
intersection. However, alternatives routes to these driveways will need to be considered, and
medians with landscaping are not eligible for HSIP funding.
S18 – Convert Intersection to Roundabout (from Signal): The reduction of crash frequency
through this countermeasure varies by ADT, type of location (urban vs. rural), and roundabout
type. The addition of roundabout will change the type of conflict compared with signalized
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intersection, which if designed properly, can increase the overall operations and safety of the
intersection.

8.3 Roadway Segment Countermeasures
R38 – Install Mid-Block Pedestrian Crossings (with enhanced safety features): This
countermeasure has a CRF of 30% by providing pedestrians an opportunity to cross at midblock
locations. In addition to the painted crosswalk markings, this countermeasure includes
enhanced safety features such as curb extensions to reduce crossing distances and improve
pedestrian visibility, Rectangular Rapid Flashing Beacons (RRFBs), high visibility crosswalk
markings, and other similar features.
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9 VIABLE PROJECT SCOPES AND PRIORITIZED LIST OF
SAFETY PROJECTS
9.1 Project Identification Process
The list of high priority corridors and intersections were then diagnosed based on the nature of
the safety issue and facility type (signalized intersection, unsignalized intersection, and roadway
segment). For pedestrian safety improvements, the locations identified through the citywide
crash analysis were supplemented with locations that were identified by City staff as prioritized
for pedestrian crossing improvements in conjunction with a previously completed Safe Routes to
School Walk Audit and safety improvement recommendations process.
Using the list of identified and approved countermeasures, these locations were then bundled
into groups based on their geographic location and countermeasure type, and the cost/BCR
calculations were made using the HSIP Cycle 9 guidelines and Analyzer tool provided by the
Caltrans. The initial list of identified countermeasures was then further refined based on
discussion with the city staff to vet recommendations for feasibility and synergy with current and
planned improvement projects. This filtering of projects included cost and feasibility constraints,
competitiveness of BCR, field observations, potential safety benefits, and applicability to the
HSIP grant. Based on the requirements of the HSIP Cycle 9 guidance, project refinement
included the following steps:
•

Review of the problem identification procedure, proposed countermeasures, and the
initially-identified locations (intersections and segments)

•

Refinement (addition or removal) of identified locations based on the potential safety
benefits, cost constraints per project, initial BCR calculations, and field investigations

•

Finalization of projects scopes and locations based on the previous discussion, final cost
and BCR calculations to keep the overall applications competitive while maximizing the
number of locations included to enhance the overall safety benefit to the jurisdiction
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9.2 Viable Project List
The above-mentioned steps were taken to narrow the initially-prepared list of potential HSIPfunding projects down to a final list of submitted HSIP-funding projects ranked on the basis of
their BCR. The summary of each of the submitted applications is presented in Table 5.
Complete application packages are provided in Appendix B.
Table 5. Summary of Submitted HSIP-funding Projects

Project Location

Project Description

Total Project Cost

BCR

$324,000

48.52

$756,400

11.19

$704,200

9.14

$187,800

NA1

HSIP Application #1 – Geometric Modification of Approaches at Intersections
• Lake Washington Blvd @ Southport Pkwy
• Jefferson Blvd @ 15th St
• Sacramento Ave @ Sunset Ave
• Lake Washington Blvd & Westbridge Plaze
Driveway

• Installing raised medians on
approaches
• Creating directional median
openings to allow left-turns
and U-turns

HSIP Application #2 – Treatment at Signalized Intersections
• Jefferson Blvd @ Sacramento Ave
• Jefferson Blvd @ Michigan Blvd
• Harbor Blvd @ Evergreen Ave
• Harbor Blvd @ Reed Ave
• Harbor Blvd @ Riverpoint Ct
• Harbor Blvd @ Duluth St

• Improving signal hardware:
lenses, back-plates with
retroreflective borders,
mounting, size, and number
• Installing flashing beacons as
advance warning

HSIP Application #3 – Pedestrian Crossing Enhancements at Intersections
• Jefferson Blvd @ 11th St
• C St @ 6th St
• Sacramento Ave @ Solano St
• Sacramento Ave @ Simon Terrace

• Installing raised
medians/refuge islands
• Installing pedestrian crossing
at uncontrolled locations
(with enhanced safety
features / curb-extensions)

HSIP Application #4 –Pedestrian Crossing Enhancements
• Reuter Dr @ Andrews St
• Poplar Ave @ Westfield Village Elementary
School
• Carrie St @ Bryte Park
• Quail-Columbus Shared Use Path
• Columbus Rd @ Stonegate Elementary School
• La Jolla St @ Stonegate Elementary School

• Installing striping for highvisibility crossings and stop
bars
• Installing RRFBs and signage
• Constructing ADA Curb
Ramps and curb extensions

Note: 1. Set-aside application with no BCR calculation required per the HSIP guidelines.
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Appendix A
Attachments and
Supporting Documentation
Crash Trend Memorandum

Collision Trends and High-Risk Locations
DATE:

November 5, 2018

TO:

Sarah Strand | City of West Sacramento

FROM:

Josh Pilachowski | DKS Associates
Sean Carney | DKS Associates
Jose Palma | DKS Associates
Frank R. Proulx | Toole Design Group

SUBJECT:

Summary of Collision Trends and High-Risk Locations

Data Analysis: Approach and Assumptions
This memorandum provides a summary of the collision trends and high-risk locations within the City of West
Sacramento. The summary includes an overview of the collision data and the analysis methodology, trends for
all collisions in West Sacramento, and trends for collisions occurring on key corridors in the City.

Overview of Collision Data
The raw collision data was retrieved from two sources, the Statewide Integrated Traffic Records System
(SWITRS) and the City of West Sacramento Police Department, for the most recent five years (9/1/201208/31/2017). The dataset includes a multitude of information for each collision: date, time, location, traffic
control, weather, severity, primary collision factor, lighting and CHP notes. Major State Highways and
Interstates were excluded from the dataset.
Extensive data processing was required prior to beginning the analysis. This processing effort involved
standardizing street names, verifying the accuracy of location information, and verifying intersection control
types. The City’s Crossroads database was used to fill in gaps in information from the SWITRS and PD
database including incorrect street names and geolocation data.
All collisions were classified as intersection or segment collisions based on the distance to the nearest
intersection. All collisions within 250 feet of an intersection were considered intersection collisions; all collisions
greater than 250 feet from an intersection were considered segment collisions. Additionally, all collisions
reported as occurring at a specific address, utility/light pole, jurisdiction line, or other non-intersection reference
were considered to be segment collisions.

Analysis Approach
The review of literature of best practices (presented in a previous memorandum) identified several approaches
to systemic safety analysis, though only a few are suitable for application when comprehensive traffic volume
data is not available. One such method is the Equivalent Property Damage Only (EPDO) method, which is
documented in the Highway Safety Manual. The EPDO method accounts for both the severity and frequency of
collisions by converting each collision to an equivalent number of property damage only (PDO) crashes. Each
collision is assigned an EPDO factor according to the values shown in Table 1. These scores can then be
aggregated in a variety of ways to identify collision patterns, such as location (hot-spots), collision type, driver
behavior, or roadway characteristics, among others.
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Table 1: EPDO Weighting Factor by Collision Severity and Location Type

Collision Severity

Location Type

EPDO Factor

Roadway

169

Non-signalized Intersection

196

Signalized Intersection

124

Visible Injury

All

11

Possible Injury

All

6

PDO

All

1

Fatal and Severe
Injury

A systemic approach was utilized to identify system-wide trends related to the collision types with the highest
EPDO scores. This identified collision patterns for each collision type (mid-block pedestrian, night time, rearend at intersections, etc.) to develop a list of high-risk locations that either had a history of those collision types
or had roadway characteristics similar to other high-collision locations. The list of high-risk locations was further
supplemented through hot-spot analysis, which identified intersections and corridors with high EPDO scores
(high frequency and severity of collisions) regardless of collision type.
The following sections summarize the key findings of the safety analysis and resulting high-risk locations. A
draft list of projects will be developed based on this list of locations.

Collision Trends in West Sacramento
This section summarizes the collision trends and patterns in the City of West Sacramento. In total, 3,413
collisions occurred in the City of West Sacramento between September 1, 2012 and August 31, 2017. Of these
collisions, 65 involved a fatality or severe injury. Of the crashes resulting in a fatality or severe injury, 60%
involved a pedestrian or bicyclist. Table 2 provides the percentage of citywide crashes during the study period
for each severity level.
Table 2: Percentage of Total Crashes by Severity

Severity
Fatal
Severe Injury
Visible Injury
Possible Injury
PDO
Total

Number of
Collisions
23
42
226
396
2,726
3,413

Percent of Total
Collisions
0.67%
1.23%
6.62%
11.60%
79.87%
100%
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The EPDO score was used to identify high crash locations. As shown in Figure 1, the locations with the highest
number of collisions were:
•
•
•
•
•
•

Jefferson Boulevard at the US 50 Ramps/Park Boulevard
West Capitol Avenue between Harbor Boulevard and Jefferson Boulevard
Jefferson Boulevard at West Capitol Avenue
Harbor Boulevard from the US 50 WB Ramps to just north of West Capitol Avenue
Jefferson Boulevard/Kegle Drive at Sacramento Avenue
Lake Washington Boulevard at Southport Parkway

Table 3 summarizes the crash statistics at the high crash corridors within the City of West Sacramento. Given
the high EPDO score as well as EPDO per collision, these corridors should be given special attention and the
priority for safety countermeasure implementation and project identification.
Table 3: Number of Collisions and EPDO Scores for Intersections and Segments

# of
Collisions
497

Fatal
Injuries
10

Severe
Injuries
14

EPDO
Score
5,114

EPDO/ Number
of Collisions
10.29

Sacramento Avenue/Reed Avenue

333

1

6

1,960

5.89

Jefferson Boulevard

863

6

11

4,739

5.49

Harbor Boulevard

527

0

7

2,238

4.25

Corridor
West Capitol Avenue

Table 4 summarizes the number of collisions at the 20 locations in the City with the highest EPDO Score. The
ratio of EPDO score to the number of collisions provides a metric of the average severity of crashes at a
location. These locations account for more than 45% of the City’s total EPDO score and 24% of the total
collisions that occurred within the City during the analysis timeframe.
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Figure 1: Heat Map of Collisions in West Sacramento Weighted by EPDO Score
West Sacramento| 4
Collision Trends and High-Risk Locations

Table 4: Top 20 Crash Locations in West Sacramento by EPDO

Primary Road

Secondary Road

PDO

Possible
Injury

Visible
Injury

Severe
Injury

Fatal

Total
Number of
collisions

EPDO

EPDO/ Number
of Collisions

West Capitol Avenue

Harbor Boulevard

83

12

9

3

0

107

761

7.11

Jefferson Boulevard

West Capitol Avenue

78

15

8

2

1

104

718

6.90

West Capitol Avenue

Poplar Avenue

26

3

3

3

1

36

663

18.42

Southport Parkway

Lake Washington Boulevard

52

7

8

1

2

70

644

9.20

Jefferson Boulevard

Park Boulevard

91

23

6

2

0

122

588

4.82

Sacramento Avenue

Jefferson Boulevard

55

7

6

3

0

71

580

8.17

West Capitol Avenue

I-80 Ramps

15

2

2

1

2

22

466

21.18

West Capitol Avenue

Walnut Street

14

2

3

0

2

21

451

21.48

Sacramento Avenue

Sunset Avenue

4

0

1

2

0

7

407

58.14

West Capitol Avenue

Sycamore Avenue

13

0

2

1

1

17

400

23.53

South River Road

Burrows Avenue

4

1

1

1

1

8

386

48.25

Merkley Avenue

Jefferson Boulevard

42

3

4

2

0

51

352

6.90

Tower Bridge Gateway

5th Street

19

4

1

0

2

26

347

13.35

Harbor Boulevard

Duluth Street

12

3

1

2

0

18

334

18.56

West Capitol Avenue

Westacre Road

32

5

6

1

0

44

297

6.75

Harbor Boulevard

Reed Avenue

38

8

1

1

0

48

266

5.54

Jefferson Boulevard

Michigan Boulevard

19

6

3

0

1

29

257

8.86

Harbor Boulevard

Riverpoint Court

43

3

2

1

0

49

252

5.14

Enterprise Boulevard

I-80 Ramps

14

1

3

1

0

19

222

11.68

Jefferson Boulevard

Davis Road

2

0

2

0

1

5

220

44.00
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Collision Location
Table 5 summarizes the collision frequency and severity for crashes associated with intersections and roadway
segments across the City of West Sacramento. Although significantly more collisions occur at intersections
overall, segment collisions tend to be more severe. Table 6 summarizes the collisions by intersection control
type. From this summary, we see that most of the City’s collisions occur at signals or side street stop-controlled
intersections with the latter generally having higher severity collisions.
Table 5: Number of Collisions and EPDO Scores for Intersections and Segments

Location Type
Intersection

# of
Collisions
2,508

% of Collisions1

548

Segment

73.5%

EPDO
Score
11,079

% of Total
EPDO1
60.1%

EPDO Score/
Collision
4.7

16.0%

6,826

37.4%

12.5

1. The percentages do not add up to 100% as there were some locations with unidentified type.

Table 6: Number of Collisions and EPDO Scores for Intersections by Control Type

Intersection Control Type
Signal
Side Street Stop Control
All Way Stop Control
No Control
Roundabout
Yield

# of
Collisions
1,019
609
82
21
11
10

% of
Collisions
29.9%
17.8%
2.4%
0.6%
0.3%
0.3%

EPDO
Score
4,795
4,744
437
31
25
25

% of Total
EPDO
26.2%
26.0%
2.4%
0.2%
0.1%
0.1%

EPDO Score/
Collision
4.7
7.8
5.3
1.5
2.3
2.5

Collision Type
Table 7 summarizes the collision frequency and severity for each collision type in the City of West Sacramento.
Rear-end, broad-side, and side-swipe collisions have the highest frequency in the City. Collisions involving
pedestrians accounted for only 3.4% of all collisions but are associated with the highest average severity of all
collision types.
Table 7: Number of Collisions and EPDO Scores by Crash Type

Vehicle - Pedestrian

115

% of
Collisions
3.4%

Broadside

726

21.3%

3,848

21.1%

5.3

Hit Object

424

12.4%

2,814

15.4%

6.6

Rear-End

901

26.4%

2,638

14.4%

2.9

Sideswipe

584

17.1%

1,318

7.2%

2.3

Head-On

152

4.5%

1,133

6.2%

7.5

Overturned

33

1.0%

338

1.9%

10.2

Other/Not Stated

254

7.4%

437

2.4%

1.7

Collision Type

# of Collisions

EPDO
Score
5,507

% of Total
EPDO
30.1%

EPDO Score/
Collision
47.9
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Vehicle-bicycle collisions are not assigned a unique collision type in the study databases and are instead
assigned to one of the other collision type categories. In total, bicyclists were involved in 171 (5%) collisions
with an average EPDO score of 13.0 per collision.

Primary Collision Factor
For most collisions, the database
includes a primary collision factor
which describes the behavior or event
that first contributed to the collision
occurring. Figure 2 summarizes the
breakdown of primary collision factors
as a percent of total EPDO score.
Pedestrian violation, Unsafe speed,
wrong way driving, and improper
turning account for over half of the total
EPDO score. Another 7% of collisions
were attributed to driving under the
influence
(DUI/DWI).
Pedestrian
violations had the highest EPDO per
collision at 68.8 followed by DUI/DWI
and wrong side of road collisions with
7.8 and 7.7 EPDO per collision,
respectively.

Not Stated
3.9%

Pedestrian Right
of Way
3.8%

Other Hazardous
Violation
3.8%

Traffic Signals
and Signs
6.1%

Pedestrian
Violation
18.5%

Other Improper
Driving
6.2%

Unsafe Speed
13.0%

DUI/DWI
7.1%

Improper
Turning
9.9%

Automobile
Right of Way
9.2%

Wrong Side of
Road
10.9%

Figure 2: Percent of Total EPDO Score by Primary Collision Factor

Time of Day and Lighting
Table 8 summarizes the collision frequency and severity by lighting condition. While collisions occurring after
dark make up less than 20% of the total dataset, they represent more than 40% of the EPDO score. In
particular, collisions occurring after dark with no street lights present had the highest EPDO score at 31.8,
roughly 5.4 times greater than for collisions occurring during daylight hours.
Table 8: Number of Collisions and EPDO Scores by Time of Day/Lighting in West Sacramento.

# of
Collisions
1,555

% of
Collisions
45.6%

EPDO
Score
9,203

% of Total
EPDO
50.4%

EPDO Score/
Collision
5.9

Dark - Street Lights

582

17.1%

5,389

29.5%

9.3

Dark - No Street Lights

67

2.0%

2,128

11.6%

31.8

Dusk - Dawn
Dark - Street Lights Not
Functioning
Not Stated

79

2.3%

407

2.2%

5.2

5

<1%

5

<1%

1.0

894

26.2%

894

4.9%

1.0

Lighting Condition
Daylight
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Weather Conditions
Approximately 94% of collisions with known weather condition in West Sacramento occurred during clear or
cloudy conditions. Additionally, only 6% of collisions occurred during inclement weather (rain, wind, fog, etc.).
Overall, weather conditions do not appear to be a significant contributing factor to collisions in West
Sacramento.

Location Specific Trends
This section summarizes the notable collision trends at high-risk locations and corridors as highlighted in
Figure 1 and provides a comparison between crash trends in these areas and City of West Sacramento. These
areas were selected based on the frequency/severity of crashes as well as the homogeneity of the facility
across the area (e.g., geometric characteristics, surrounding land use), as follows:
•
•
•
•

Area 1: Jefferson Boulevard
Area 2: Sacramento Avenue/Reed Avenue
Area 3: Harbor Boulevard
Area 4: High Crash/High Lane Number Intersections

A summary of these areas and their characteristics is presented below. This comparison will highlight any
location-specific trends that might necessitate the implementation of area-specific countermeasures. At this
point, no specific conclusion will be drawn based on these comparisons and further investigation is required for
countermeasure development. For the ease of comparison and countermeasure development, just the top
three contributing factors under each category are compared with each other.
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Area 1: Jefferson Boulevard
This area includes Jefferson Boulevard from West Capitol Avenue to 15th Street (a 0.7-mile section). This is
mainly a five-lane corridor with two-way left-turn lane which is mostly surrounded by commercial land use.
Figure 3 identifies the location of Area 1 with the included intersections, as listed below:
•
•
•
•
•
•
•
•
•

Jefferson Boulevard @ West Capitol Avenue
Jefferson Boulevard @ Merkley Avenue
Jefferson Boulevard @ I-80 Ramps
Jefferson Boulevard @ Park Boulevard
Jefferson Boulevard @ Webster Street
Jefferson Boulevard @ Jackson Street
Jefferson Boulevard @ 11th Street/Drever Street
Jefferson Boulevard @ 13th Street
Jefferson Boulevard @ 15th Street

Legend
Main Corridor
Signalized Intersection
Unsignalized Intersection

Figure 3: Map of Area 1 (Image: Google)
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Area 2: Sacramento Avenue/Reed Avenue
Area 2 is defined as a one-mile segment along Sacramento Avenue from Jefferson Boulevard/Kegle Drive to
the intersection of Reed Avenue at Harbor Boulevard. The surrounding land use is mainly composed of
residential and mixed-use neighborhood commercial. This is also a five-lane corridor with two-way left-turn
lane with high intersection and driveway density. Figure 4 identifies the location of Area 2 with the included
intersections, as follows:
•
•
•
•
•
•
•
•
•
•

Sacramento Avenue @ Jefferson Boulevard/Kegle Drive
Sacramento Avenue @ Simon Terrace
Sacramento Avenue @ Todhunter Avenue/Sierra Place
Sacramento Avenue @ Bryte Avenue
Sacramento Avenue @ Yolo Street
Sacramento Avenue @ Solano Street
Sacramento Avenue @ Sunset Avenue
Sacramento Avenue @ Oak Street
Reed Avenue @ Oak Street
Reed Avenue @ Harbor Boulevard

Legend
Main Corridor
Signalized Intersection
Unsignalized Intersection

Figure 4: Map of Area 2 (Image: Google)

West Sacramento| 10
Collision Trends and High-Risk Locations

Area 3: Harbor Boulevard
Area 3 is composed of a 0.9-mile segment on Harbor Boulevard from Rice Avenue to Interstate 305
interchange ramps. The area is surrounded by industrial and commercial land uses. This section of Harbor
Boulevard is five-lane roadway with two-way left-turn lane in the middle. Figure 5 identifies the location of
Area 3 with the included intersections, as follows:
•
•
•
•
•

Harbor Boulevard @ Rice Avenue
Harbor Boulevard @ Duluth Street
Harbor Boulevard @ West Capitol Avenue
Harbor Boulevard @ Evergreen Avenue
Harbor Boulevard @ I-80 Ramps

Legend
Main Corridor
Signalized Intersection

Figure 5: Map of Area 3 (Image: Google)
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Area 4: High Crash/High Lane Number Intersections
Area 4 is a combination of five signalized intersections chosen based on the high crash history, high traffic
volume, and number of approach lanes. Figure 6 identifies the location of Area 4 with the included
intersections, as follows:
•
•
•
•
•

Sacramento Avenue @ Jefferson Boulevard/Kegle Drive
West Capitol Avenue @ Jefferson Boulevard
Jefferson Boulevard @ Park Boulevard
Southport Parkway @ Lake Washington Boulevard
West Capitol Avenue @ Harbor Boulevard

Legend
Study Intersection

Figure 6: Map of Area 4 (Image: Google)
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Collision Location
Table 9 presents the EPDO scores associated with crash locations for Areas 1-4 (notably, Area 4 is composed
of intersection-only crashes) as well as the City of West Sacramento. The crash data analysis shows that the
majority of crashes in all top areas, as well as the City, happen at intersections; however, the EPDO share for
intersection or segment differs from area to area which justifies further investigation of the causes. For
example, the segment along Harbor Boulevard shows more of a balance between intersection and segment
EPDO score, potentially due to the large number of uncontrolled driveways along the segment.
Table 9: Comparison of EPDO Scores for Intersections and Segments

EPDO Score
Location Type
City

Area 1

Area 2

Area 3

Area 4

Intersection

11,079

1,642

1,233

518

1,477

Segment

6,826

621

383

810

-

Collision Type
Table 10 summarizes the EPDO scores for collision types in each Area and the City. While two of the top three
collision types are the same as the City’s pattern, their order differs slightly. As can be seen in the table,
vehicle-pedestrian crashes are the top collision type for Areas 1 and 3 while broad-side crashes are the top
crash types in Areas 2 and 4. Although vehicle-pedestrian collisions have a low frequency of occurrence, they
tend to be more severe and thus appear as one of the top collision types consistently.
Table 10: Comparison of EPDO Scores by Crash Type

EPDO Score
Collision Type
City

Area 1

Area 2

Area 3

Area 4

Vehicle-Pedestrian

5,507

784

354

746

206

Broad-side

3,848

581

676

176

534

Hit Object

2,814

-

-

-

-

Rear-end

2,638

459

-

258

410

Sideswipe

1,318

-

-

-

-

Head-on

1,133

-

217

-

-

- Not A Top 3 Factor for the Area
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Primary Collision Factor
Table 11 summarizes the EPDO scores for primary collision factors in each Area and the City. Due to the
number of primary collision factors listed in the crash database, different trends are observable across the
areas and the City. According to the table, Traffic Signals or Signs are the common contributing factors in all
areas consistent with the City trend. Furthermore, Unsafe Speed is found to be contributing to crashes in most
of the areas. Pedestrian violation is also over-represented in Areas 1 and 3.
Table 11: Comparison of EPDO Scores by Primary Collision Factor

EPDO Score
Primary Collision Factor
City

Area 1

Area 2

Area 3

Area 4

Pedestrian Violation

3,372

710

-

698

-

Unsafe Speed

2,377

559

-

177

318

Wrong Side of Road

1,984

-

263

-

162

Improper Turning

1,806

-

209

-

-

Automobile Right of Way

1,672

-

259

-

-

DUI/DWI

1,294

-

-

-

-

Other Improper Driving

1,134

-

-

-

-

Traffic Signals or Signs

1,112

341

193

78

408

- Not A Top 3 Factor for the Area

Pedestrian and Bicycle Crashes
Table 12 summarizes the EPDO scores for pedestrian and bicycle involvement in crashes in each area and the
City. While the entire city shows a higher EPDO for pedestrian-involved crashes, a different trend is identified
for the individual study areas. In other words, pedestrian crashes are more pronounced in Areas 1 and 3 while
Bicycle crashes are more severe/frequent in Areas 2 and 4.
Table 12: Comparison of EPDO Scores by Pedestrian/Bicycle Involvement

EPDO Score
Pedestrian/Bicycle Crash
City

Area 1

Area 2

Area 3

Area 4

Pedestrian Crashes

5,613

897

354

735

194

Bicycle Crashes

2,216

346

428

122

339
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Time of Day and Lighting
Table 13 summarizes the EPDO scores for the time of day and lighting condition in each Area and the City.
Just like the trend observed in the City, almost all the areas have daylight condition, darkness with street light
provided, and darkness with no street lights as the common factors. A review of the street lighting along the
study corridors and intersections also show that ample lighting is provided in most of the areas.
Table 13: Comparison of EPDO Scores by Time of Day/Lighting

EPDO Score
Lighting Condition
City

Area 1

Area 2

Area 3

Area 4

Daylight

9,203

988

764

585

889

Dark-Street Lights

5,389

977

423

448

438

Dark-No Street Lights

2,128

196

204

186

-

407

-

-

-

16

Dusk-Dawn
- Not A Top 3 Factor for the Area

Weather Conditions
Based on the crash data analysis, the majority of the crashes in problem areas happened during clear or
cloudy weather condition which is consistent with the observed trend in the City. Given this, weather condition
does not seem to be a significant contributing factor to collisions.
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Appendix B
Attachments and
Supporting Documentation
Submitted HSIP Applications

Local Assistance Programs Guidelines

STATE OF CALIFORNIA • DEPARTMENT OF TRANSPORTATION

APPLICATION FORM FOR
CYCLE 9 HIGHWAY SAFETY IMPROVEMENT PROGRAM (HSIP)

Application ID 03-West Sacramento-1

LAPG 9-A (REV 08/2018)

Page 1 of 8

APPLICATION SUMMARY
This summary page is filled out automatically once the application is completed.
After the application is finalized, please save this PDF form using the exact "Application ID" (shown below) as the file name.
Application ID 03-West Sacramento-1
Important: Review and follow the Application Form Instructions step-by-step as you complete the application. Completing an application
without referencing the instructions will likely result in an incomplete application or an application with fatal flaws that will be
disqualified from the ranking and selection process.
Submitted By (Agency)

West Sacramento
Application Category

Common BCR Application
Caltrans District

Application Number

Out of

03

1

4

Project Location

Various signalized and non-signalized intersections throughout the city

Project Description

Installation of approach medians and medians which prohibit left turns

Total Project Cost

HSIP Funds Requested

$324,000

$291,600

Countermeasure No. 1

S12: Install raised median on approaches (S.I.)

Countermeasure No. 2

NS12: Install raised median on approaches (NS.I.)

Countermeasure No. 3

NS13: Create directional median openings to allow (and restrict) left-turns and u-turns (NS.I.)

Project Benefit

Benefit Cost Ratio (BCR)

15,719,051

48.52

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.

STATE OF CALIFORNIA • DEPARTMENT OF TRANSPORTATION

APPLICATION FORM FOR
CYCLE 9 HIGHWAY SAFETY IMPROVEMENT PROGRAM (HSIP)

Local Assistance Programs Guidelines
Application ID 03-West Sacramento-1

LAPG 9-A (REV 08/2018)

Page 2 of 8

I. Basic Project Information
Date: Aug 31, 2018

Caltrans District: 03

Agency: West Sacramento

County: Yolo County

Total number of applications being submitted by your agency:

MPO: SACOG

4

Application Number (each application must have a unique number):

1

Contact Person Information
Name (Last, First): Strand, Sarah
Position/Title of Contact Person: Associate Transportation Planner
Email: sarahs@cityofwestsacramento.org

Telephone: (916) 617-5310

Extension:

Address: 1110 West Capitol Avenue, 1st Floor
City: West Sacramento

Zip Code: CA 95691

(Enter only a 5-digit number)

Application Category: Common BCR Application
Project Information
Project Location:
Various signalized and non-signalized intersections throughout the city
-Be Brief (Limited to 250 Characters)
-See Application Form Instructions

Project Description:
Installation of approach medians and medians which prohibit left turns
-Be Brief (Limited to 250 Characters)
-See Application Form Instructions

Functional Classification:

(For Functional Classification and CRS Maps,
Visit: http://www.dot.ca.gov/hq/tsip/hseb/crs_maps/)

Other Principal Arterial

CRS Map ID (e.g. 08E14): 06J25; 06J35
High-Risk-Rural-Roads (HR3) Eligibility:

Urban/Rural Area: Urban

No

If this project is not entirely HR3 eligible, what is the approximate total cost percentage that is HR3 eligible?

%

Work on the State Highway System
Does the project include improvements on the State Highway System?

No

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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Warrant Studies
Check if the project includes new installation of certain traffic control devices (e.g., traffic signals, pedestrian signals, etc.). If yes, Traffic
Signal Warrant 4, 5 and/or 7 must be met (CA MUTCD Chapter 4C). Please provide the warrants as Attachment #8 in Section V.

Additional Information
1. Is the project focused primarily on “spot location(s)” or “systemic” improvements? Spot location(s)

2. Which of the California's Strategic Highway Safety Plan (SHSP) Challenge Areas does the project address primarily?
(For more information on the SHSP and its Challenge Areas, see: http://www.dot.ca.gov/SHSP/)

2: Intersections, Interchanges, and Other Roadway Access
3. How were the safety needs and potential countermeasures for this project first identified?

Jurisdiction-wide safety analysis
4. California established Systemic Safety Analysis Report Program (SSARP) in 2016. Was this project identified through the SSARP program?

Yes
5. What is the primary mode of travel intended to be benefited by this project? Motorized users
6. Approximate percentage of project cost going to improvements related to motorized travel: 100 %
7. Approximate percentage of project cost going to improvements related to non-motorized travel: 0

%

8. Provide the number of intersections and the length of roadways included in the project (enter 0 if not applicable):
Number of Intersections: 4

Miles of Roadway:

9. Posted Speed Limit (mph): 45
10. Annual Average Daily Traffic (See Application Form Instructions)
AADT (Major Road)

AADT (Minor Road)

Year Collected/Estimated

35,000

1,850

2013

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
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II. Narrative Questions (See Application Form Instructions)
These narrative questions are intended to provide additional project details for the application reviewers and project files. The reviewers will use
the information in their “fatal flaw” assessment of the applications. Please make sure that:
1) The project scope is eligible for HSIP funding;
2) The countermeasures used in the Benefit Cost Ratio (BCR) calculation are appropriately applied based on the scope of the project;
3) The crash data used in the BCR calculation is appropriately applied based on the scope of the project and countermeasures used; and
4) The application data and attachments are reasonable and meet generally accepted traffic engineering and transportation safety principles.
If significant inconsistencies or errors are found in the application information, the reviewers may conclude that the application
includes “fatal flaws” and the application will be dropped from further funding considerations. The applicant will not be notified of
findings until after the selection process is complete.
1. Overall Identification of Need
Describe how the agency identified the project as one of its top safety priorities. Was a data-driven safety evaluation of their entire roadway
network completed? Do the proposed project locations represent some of the agency's highest crash concentrations?
(Limited to 5,000 characters)

This project was identified through extensive review of both SWITRS data and the City's crash database for the most recent 5 years of
crash data available (09/01/2012-08/31/2017) as part of the SSARP grant funded effort. In reviewing the crash data, a general trend of
crashes was observed at signalized intersections citywide making up more than half of all collisions that occurred within the City during
the study time frame. The highest collision locations were ranked by their collision frequency and severity and then the top 20 locations
were reviewed in greater detail for potential improvements which would address collision trends. Locations that have recently received
grant funding through various sources to address safety concerns were excluded from further analysis. Sacramento Avenue and Sunset
Avenue was one of two non-signalized locations identified in this process due to the high severity collisions at this location.
2. Potential for Proposed Improvements to Address the Safety Issues
Describe the primary causes of the collisions that have occurred within the project limits. Are there patterns in the crash types? Clearly
demonstrate the connection between the problem and the proposed countermeasures utilized in the BCR calculations. Depending on the
nature of the project, explain why the agency chooses to pursue "Spot location(s)" or "Systemic" improvements.
(Limited to 5,000 characters)
Note: Safety improvements that do not have countermeasures and crash reduction factors identified in the HSIP Analyzer can be included
in the project scope and cost estimate as "Other Safety-Related" improvement; they just won't be added to the project's BCR shown
in the application.

Since the locations included in this application were identified as high collision locations, and the inclusion of medians is relevant to
specific locations, the application was prepared based on addressing the needs of specific spot locations.
Collisions at Southport Parkway and Lake Washington Boulevard and Jefferson Boulevard and 15th Street showed a trend of broadside
and angle collisions. In reviewing the intersection control equipment, striping, and geometrics it was determined that approach medians
would best address the observed collision trends as many other considered mitigation measures already exist at these locations.
At Sacramento Avenue and Sunset Avenue, the intersection skew angle and limited sight distance lead analysts to determine that
blocking left turn movements from Sunset Avenue to Sacramento Avenue with raised medians would best address the collisions at this
location. Lake Washington Boulevard and the Lowe's driveway has similar geometrics and so was included for improvement with this
application.
3. Crash Data Evaluation
What is the source of the crash data? For each countermeasure, describe how the influence areas and the limits of the crash data were
established to ensure only appropriate crashes were included in the Collision Diagrams, Collision Lists and used in the BCR calculation.
(Limited to 5,000 characters)
Note: If the project includes multiple locations and multiple countermeasures, group the locations so that within each group, the same
countermeasures apply to all locations and their crash data. Describe the location groups. These location groups must be consistent
with the grouping in using the HSIP Analyzer.

Data was obtained from SWITRS and supplemented with West Sacramento's Crossroads database. Crashes were selected in accordance
with the procedures in the Local Roadway Safety Manual and include those which happened within 250' of each intersection. The crashes
ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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reviewed occurred between September 1, 2012 and August 31, 2017. Crash locations were split into three location groups: Signals (S12),
Non-signalized locations (NS12, NS13), and Non-signalized locations (NS13 Only). The Signals (S12) group includes the intersections
of Lake Washington Boulevard and Southport Parkway and Jefferson Boulevard and 15th Street. These are both signalized locations
where approach medians are being proposed on the major street approach. The Non-signalized locations (NS12,NS13) group includes
the intersection of Sacramento Avenue and Sunset Avenue. This is a skewed side street stop controlled intersection with limited site
distance where restricting left turn access and providing separation of movements is important to improving safety. The Non-signalized
(NS12) group includes Lake Washington Boulevard and the Lowe's driveway. This location has limited site distance and shares
characteristics with Sacramento Avenue and Sunset Avenue location, but already has an installed approach median on the minor
approach.
4. Prior Attempts to Address the Safety Issue
List all other projects/countermeasures that have been (or are being) deployed at this location. Applicants must identify all federal funds
that have been used or approved within or directly adjacent to the proposed project limits within the last 5 years. (HSIP funding cannot be
used to construct the same general type of countermeasures within the same limits within 5 years to ensure agencies do not apply the
same Crash Reduction Factors to the same crashes)
For projects proposing high cost improvements/countermeasures such as shoulder widening and horizontal/vertical realignments,
applicants must document that they have installed and monitored low-cost improvements which have not adequately addressed the safety
issue ("incremental approach"). (Limited to 5,000 characters)

At Lake Washington Boulevard and the Lowe's Driveway, median flex posts were installed to block left turns onto Lake Washington
Boulevard. These have proven to be ineffective as drivers are driving over these flex posts or driving around them. Installing a raised
median will more effectively address safety concerns at this location.
Otherwise, no prior attempts have been made to mitigate collision history at the other locations and federal funds have not been applied
to improvements at any of these locations in the last 5 years.

5. Other Comments
Explain here if this project requests any exceptions to the rules (such as “PE no more than 25%”, “ROW no more than 10%” and “CE no
more than 15%” rules), or if you have any other comments. (Limited to 5,000 characters)

This project is requesting an exception to the 15% of total project rule for the installation of medians on approaches at non-signalized
locations (NS12). This improvement represents 10% of the total cost and has a benefit-cost ratio of 96. Given this significant benefit
compared to the cost of implementation, the City requests an exception be made as the implementation of this countermeasure provides a
cost effective improvement to safety within West Sacramento.

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
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III. Project Cost, Safety Countermeasures and Benefit Cost Ratio (BCR)
Please transfer the below from the HSIP Analyzer. Please make sure you have reviewed the HSIP Analyzer instructions and completed the
HSIP Analyzer correctly.
For some funding set-asides, only the project cost information is required. Please review the Application Form Instructions for details.
Total Project Cost

$324,000
HSIP Funds Requested

$291,600
Project's Maximum Federal Reimbursement Ratio
(e.g. enter 90 for 90%)

90%
Countermeasures
Number of Countermeasures Utilized (Max 3): 3
Countermeasure No. 1 S12: Install raised median on approaches (S.I.)

Countermeasure No. 2 NS12: Install raised median on approaches (NS.I.)

Countermeasure No. 3 NS13: Create directional median openings to allow (and restrict) left-turns and u-turns (NS.I.)

Project Benefit

Benefit Cost Ratio (BCR)

$15,719,051

48.52

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
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IV. Implementation Schedule (See Application Form Instructions)
The local agency is expected to deliver the project per Caltrans Local Assistance Safety Program Delivery requirements.
In order for the milestones to be calculated correctly, all fields need to be filled in. For steps that are not applicable, enter "0".
Target Date for the Project's Amendment into the FTIP:

01/01/2019

Time for agency to internally staff project and request PE authorization:

2

Month(s)

Typical time for Caltrans and FHWA to process and approve PE authorization:

2

Month(s)

Proposed PE Authorization Date:

05/01/2019

Will external consultants be required to complete the PE phase of this project?

No

Time to prepare environmental studies request:

0

Month(s)

Time to complete CEQA/NEPA studies/approvals:

0

Month(s)

0

Month(s)

Time to complete final PS&E documentation:

6

Month(s)

Other:

0

Month(s)

(PE Authorization Delivery Milestone)

See PES Form in the LAPM for Typical studies and permits
Time to complete the Right of Way Acquisition (federal process):
Plan on 18 months minimum for federal process including a condemnation

Expected Completion Date for the PE Phase:
Time for agency to request CON authorization:

11/01/2019
4

Month(s)

Typical time for Caltrans and FHWA to process and approve CON authorization: 3

Month(s)

Proposed CON Authorization Date:

06/01/2020

Time included for the agency's workload-leveling or construction-window needs:

1

Month(s)

Time to award contract with CON contractor (following the federal process,
including Board/Council approval, advertise, award, execute and mobilize):

3

Month(s)

Time to complete construction:

2

Month(s)

Time included for closing the CON contract:

1

Month(s)

Other:

0

Month(s)

Expected Completion Date for the CON Phase:

01/01/2021

Time to complete the project close-out process:

1

Month(s)

Typical time for Caltrans and FHWA to process and approve project close-out:

3

Month(s)

Expected Completion Date for the project Close-Out:

(CON Authorization Delivery Milestone)

05/01/2021

(Close-Out Delivery Milestone)

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
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V. Application Attachments (See Application Form Instructions)
Please attach all files as needed. Note: files may not be attachable if file is open. Close before attach.
1. Engineer's Checklist (Required for all projects)

Engineers Checklist - Attachment 1.pdf
2. Vicinity map/Location map (Required for all projects)

Vicinity Map-Attachment 2.pdf
3. Project maps/plans showing existing and proposed conditions

(Required for all projects)

Existing_Proposed - Attachment 3.pdf
4. Pictures of Existing Condition (Required for all projects)

Existing pictures - Attachment 4.pdf
5. HSIP Analyzer (Required for all projects)

03-West Sacramento-1Calc.pdf
6. Collision diagram(s) (Required for this project)

Collision Diagrams - Attachment 6.pdf
7. Collision List(s) (Required for this project)

Collision List - Attachment 7.pdf
8. Warrant Studies (Not required for this project)
9. Letter/email of Support from Caltrans (No SHS involved - not required for this project)
10. Additional narration, documentation, letters of support, etc. (Optional)

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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APPLICATION SUMMARY
This summary page is filled out automatically once the application is completed.
After the application is finalized, please save this PDF form using the exact "Application ID" (shown below) as the file name.
Application ID 03-West Sacramento-2
Important: Review and follow the Application Form Instructions step-by-step as you complete the application. Completing an application
without referencing the instructions will likely result in an incomplete application or an application with fatal flaws that will be
disqualified from the ranking and selection process.
Submitted By (Agency)

West Sacramento
Application Category

Common BCR Application
Caltrans District

Application Number

Out of

03

2

4

Project Location

Signalized intersections throughout the City

Project Description

Treatment of signalized intersections - Signal hardware/Flashing beacons

Total Project Cost

HSIP Funds Requested

$756,400

$756,400

Countermeasure No. 1

S2: Improve signal hardware: lenses, back-plates with retroreflective borders, mounting, size, and number

Countermeasure No. 2

S9: Install flashing beacons as advance warning (S.I.)

Countermeasure No. 3

Project Benefit

Benefit Cost Ratio (BCR)

$8,464,583

11.19

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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I. Basic Project Information
Date: Aug 31, 2018

Caltrans District: 03

Agency: West Sacramento

County: Yolo County

Total number of applications being submitted by your agency:

MPO: SACOG

4

Application Number (each application must have a unique number):

2

Contact Person Information
Name (Last, First): Strand, Sarah
Position/Title of Contact Person: Associate Transportation Planner
Email: sarahs@cityofwestsacramento.org

Telephone: (916) 617-5310

Extension:

Address: 1110 West Capitol Avenue, 1st Floor
City: West Sacramento

(Enter only a 5-digit number)

Zip Code: CA 95691
Application Category: Common BCR Application

Project Information
Project Location:
Signalized intersections throughout the City
-Be Brief (Limited to 250 Characters)
-See Application Form Instructions

Project Description:
Treatment of signalized intersections - Signal hardware/Flashing beacons
-Be Brief (Limited to 250 Characters)
-See Application Form Instructions

Functional Classification:

(For Functional Classification and CRS Maps,
Visit: http://www.dot.ca.gov/hq/tsip/hseb/crs_maps/)

Other Principal Arterial

CRS Map ID (e.g. 08E14): 06J25;06J35
High-Risk-Rural-Roads (HR3) Eligibility:

Urban/Rural Area: Urban

No

If this project is not entirely HR3 eligible, what is the approximate total cost percentage that is HR3 eligible?

%

Work on the State Highway System
Does the project include improvements on the State Highway System?

No

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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Warrant Studies
Check if the project includes new installation of certain traffic control devices (e.g., traffic signals, pedestrian signals, etc.). If yes, Traffic
Signal Warrant 4, 5 and/or 7 must be met (CA MUTCD Chapter 4C). Please provide the warrants as Attachment #8 in Section V.

Additional Information
1. Is the project focused primarily on “spot location(s)” or “systemic” improvements? Systemic
The primary type of the "systemic" improvements:

Upgrade/Modify/Remove Traffic Signal

2. Which of the California's Strategic Highway Safety Plan (SHSP) Challenge Areas does the project address primarily?
(For more information on the SHSP and its Challenge Areas, see: http://www.dot.ca.gov/SHSP/)

2: Intersections, Interchanges, and Other Roadway Access
3. How were the safety needs and potential countermeasures for this project first identified?

Jurisdiction-wide safety analysis
4. California established Systemic Safety Analysis Report Program (SSARP) in 2016. Was this project identified through the SSARP program?

Yes
5. What is the primary mode of travel intended to be benefited by this project? Motorized users
6. Approximate percentage of project cost going to improvements related to motorized travel: 80 %
7. Approximate percentage of project cost going to improvements related to non-motorized travel: 20

%

8. Provide the number of intersections and the length of roadways included in the project (enter 0 if not applicable):
Number of Intersections: 6

Miles of Roadway: 0

9. Posted Speed Limit (mph): 45
10. Annual Average Daily Traffic (See Application Form Instructions)
AADT (Major Road)

AADT (Minor Road)

Year Collected/Estimated

19,900

3,100

2013

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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II. Narrative Questions (See Application Form Instructions)
These narrative questions are intended to provide additional project details for the application reviewers and project files. The reviewers will use
the information in their “fatal flaw” assessment of the applications. Please make sure that:
1) The project scope is eligible for HSIP funding;
2) The countermeasures used in the Benefit Cost Ratio (BCR) calculation are appropriately applied based on the scope of the project;
3) The crash data used in the BCR calculation is appropriately applied based on the scope of the project and countermeasures used; and
4) The application data and attachments are reasonable and meet generally accepted traffic engineering and transportation safety principles.
If significant inconsistencies or errors are found in the application information, the reviewers may conclude that the application
includes “fatal flaws” and the application will be dropped from further funding considerations. The applicant will not be notified of
findings until after the selection process is complete.
1. Overall Identification of Need
Describe how the agency identified the project as one of its top safety priorities. Was a data-driven safety evaluation of their entire roadway
network completed? Do the proposed project locations represent some of the agency's highest crash concentrations?
(Limited to 5,000 characters)

This project was identified through extensive review of both SWITRS data and the City's crash database for the most recent 5 years of
crash data available (09/01/2012-08/31/2017). In reviewing the crash data, a general trend of crashes was observed at signalized
intersections citywide making up more than half of all collisions that occurred within the City during the study time frame. The highest
collision locations were ranked by their collision frequency and severity and then the top 20 locations were reviewed in greater detail for
potential improvements which would address collision trends. Locations that have recently received grant funding through various
sources to address safety concerns were excluded from further analysis. This application looks to address the need that was revealed
through this review for improving the signal equipment throughout the city and address the trend of rear-end collisions related to unsafe
speeds approaching these signalized intersections.
2. Potential for Proposed Improvements to Address the Safety Issues
Describe the primary causes of the collisions that have occurred within the project limits. Are there patterns in the crash types? Clearly
demonstrate the connection between the problem and the proposed countermeasures utilized in the BCR calculations. Depending on the
nature of the project, explain why the agency chooses to pursue "Spot location(s)" or "Systemic" improvements.
(Limited to 5,000 characters)
Note: Safety improvements that do not have countermeasures and crash reduction factors identified in the HSIP Analyzer can be included
in the project scope and cost estimate as "Other Safety-Related" improvement; they just won't be added to the project's BCR shown
in the application.

In a review of Citywide crash trends, nearly half of all collisions in the City were either rear-end or broadside collisions. The top collision
factors given for these collisions were unsafe speed, automobile right of way, and traffic signals or signs. Additionally, the highest
severity collisions were pedestrian collisions, many of which occurred at these signalized crossings. To address these trends, this
application was prepared with a systemic approach across high crash and similar locations. While this is a systemic application, the six
locations in this report still represent a portion of the top 20 crash locations list to maintain a competitive BCR. The locations will all
benefit from improving signal hardware (S2) and installing flashing beacons as advance warning (S9) in order to reduce conflicts and
increase driver awareness. The CA LRSM gives an expected crash reduction for these countermeasures of 15% and 30% respectively.
All of these signalized locations showed a trend for rear-end and broadside collisions with approximately 40% being attributable to
speeding or to the signal equipment currently in place. The proposed hardware improvements seek to improve visibility for drivers and
enhance safety for pedestrian crossing. Additionally, the advance warning beacons will provide for better awareness of drivers
approaching these signals at high speeds.
3. Crash Data Evaluation
What is the source of the crash data? For each countermeasure, describe how the influence areas and the limits of the crash data were
established to ensure only appropriate crashes were included in the Collision Diagrams, Collision Lists and used in the BCR calculation.
(Limited to 5,000 characters)
Note: If the project includes multiple locations and multiple countermeasures, group the locations so that within each group, the same
countermeasures apply to all locations and their crash data. Describe the location groups. These location groups must be consistent
with the grouping in using the HSIP Analyzer.

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
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Data was obtained from SWITRS and supplemented with West Sacramento's Crossroads database. Crashes were selected in accordance
with the procedures in the Local Roadway Safety Manual and include those which happened within 250' of each intersection. The crashes
reviewed occurred between September 1, 2012 and August 31, 2017. Six locations with similar characteristics were selected for this
application and organized as a single analysis group. These locations are: Harbor Boulevard and Evergreen Avenue, Harbor Boulevard
and Duluth Street, Harbor Boulevard & Reed Avenue, Jefferson Boulevard and Michigan Boulevard, Jefferson Boulevard and
Sacramento Avenue.
4. Prior Attempts to Address the Safety Issue
List all other projects/countermeasures that have been (or are being) deployed at this location. Applicants must identify all federal funds
that have been used or approved within or directly adjacent to the proposed project limits within the last 5 years. (HSIP funding cannot be
used to construct the same general type of countermeasures within the same limits within 5 years to ensure agencies do not apply the
same Crash Reduction Factors to the same crashes)
For projects proposing high cost improvements/countermeasures such as shoulder widening and horizontal/vertical realignments,
applicants must document that they have installed and monitored low-cost improvements which have not adequately addressed the safety
issue ("incremental approach"). (Limited to 5,000 characters)

No prior attempts have been made to mitigate collision history at these locations and federal funds have not been applied to
improvements at these locations in the last 5 years.

5. Other Comments
Explain here if this project requests any exceptions to the rules (such as “PE no more than 25%”, “ROW no more than 10%” and “CE no
more than 15%” rules), or if you have any other comments. (Limited to 5,000 characters)

An exception is being requested to the 15% rule for the S9 countermeasure as it is a low cost improvement with high benefit. There is a
history of rear end collisions at the proposed locations and installing advance warning on the high speed approaches directly addresses
this trend.

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
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III. Project Cost, Safety Countermeasures and Benefit Cost Ratio (BCR)
Please transfer the below from the HSIP Analyzer. Please make sure you have reviewed the HSIP Analyzer instructions and completed the
HSIP Analyzer correctly.
For some funding set-asides, only the project cost information is required. Please review the Application Form Instructions for details.
Total Project Cost

$756,400
HSIP Funds Requested

$756,400
Project's Maximum Federal Reimbursement Ratio
(e.g. enter 90 for 90%)

100%
Countermeasures
Number of Countermeasures Utilized (Max 3): 2
Countermeasure No. 1 S2: Improve signal hardware: lenses, back-plates with retroreflective borders, mounting, size, and number

Countermeasure No. 2 S9: Install flashing beacons as advance warning (S.I.)

Project Benefit

Benefit Cost Ratio (BCR)

$8,464,583

11.19

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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IV. Implementation Schedule (See Application Form Instructions)
The local agency is expected to deliver the project per Caltrans Local Assistance Safety Program Delivery requirements.
In order for the milestones to be calculated correctly, all fields need to be filled in. For steps that are not applicable, enter "0".
Target Date for the Project's Amendment into the FTIP:

01/01/2019

Time for agency to internally staff project and request PE authorization:

4

Month(s)

Typical time for Caltrans and FHWA to process and approve PE authorization:

2

Month(s)

Proposed PE Authorization Date:

07/01/2019

(PE Authorization Delivery Milestone)

Will external consultants be required to complete the PE phase of this project?

Yes

Additional time needed to the Delivery Process for hiring PE consultant(s):

6

Month(s) (0 - 6)

Time to prepare environmental studies request:

1

Month(s)

Time to complete CEQA/NEPA studies/approvals:

1

Month(s)

0

Month(s)

Time to complete final PS&E documentation:

8

Month(s)

Other:

0

Month(s)

See PES Form in the LAPM for Typical studies and permits
Time to complete the Right of Way Acquisition (federal process):
Plan on 18 months minimum for federal process including a condemnation

Expected Completion Date for the PE Phase:
Time for agency to request CON authorization:

11/01/2020
4

Month(s)

Typical time for Caltrans and FHWA to process and approve CON authorization: 3

Month(s)

Proposed CON Authorization Date:

06/01/2021

Time included for the agency's workload-leveling or construction-window needs:

1

Month(s)

Time to award contract with CON contractor (following the federal process,
including Board/Council approval, advertise, award, execute and mobilize):

5

Month(s)

Time to complete construction:

6

Month(s)

Time included for closing the CON contract:

2

Month(s)

Other:

0

Month(s)

Expected Completion Date for the CON Phase:

08/01/2022

Time to complete the project close-out process:

1

Month(s)

Typical time for Caltrans and FHWA to process and approve project close-out:

3

Month(s)

Expected Completion Date for the project Close-Out:

(CON Authorization Delivery Milestone)

12/01/2022

(Close-Out Delivery Milestone)

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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V. Application Attachments (See Application Form Instructions)
Please attach all files as needed. Note: files may not be attachable if file is open. Close before attach.
1. Engineer's Checklist (Required for all projects)

Engineers Checklist - Attachment 1.pdf
2. Vicinity map/Location map (Required for all projects)

Vicinity Map-Attachment 2.pdf
3. Project maps/plans showing existing and proposed conditions

(Required for all projects)

Existing_Proposed - Attachment 3.pdf
4. Pictures of Existing Condition (Required for all projects)

Attachment 4.pdf
5. HSIP Analyzer (Required for all projects)

03-West Sacramento-2Calc.pdf
6. Collision diagram(s) (Required for this project)

Collision Diagrams - Attachment 6.pdf
7. Collision List(s) (Required for this project)

Collision List - Attachment 7.pdf
8. Warrant Studies (Not required for this project)
9. Letter/email of Support from Caltrans (No SHS involved - not required for this project)
10. Additional narration, documentation, letters of support, etc. (Optional)

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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APPLICATION SUMMARY
This summary page is filled out automatically once the application is completed.
After the application is finalized, please save this PDF form using the exact "Application ID" (shown below) as the file name.
Application ID 03-West Sacramento-3
Important: Review and follow the Application Form Instructions step-by-step as you complete the application. Completing an application
without referencing the instructions will likely result in an incomplete application or an application with fatal flaws that will be
disqualified from the ranking and selection process.
Submitted By (Agency)

West Sacramento
Application Category

Common BCR Application
Caltrans District

Application Number

Out of

03

3

4

Project Location

Various locations throughout the City of West Sacramento:
(1) Jefferson Blvd/11th St
(2) C St/6th St
(3) Sacramento Ave/Solano St
(4) Sacramento Ave/Simon Terrace
Project Description

(1) Add crossing with RRFB and refuge island
(2) Add crossing with RRFB, refuge island, and NE corner curb extension
(3) Add marked crosswalk and RRFB
(4) Add RRFB across Jefferson; curb extensions, crosswalk, and crossing improvements on east leg
Total Project Cost

HSIP Funds Requested

$704,200

$633,780

Countermeasure No. 1

NS16: Install raised medians / refuge islands (NS.I.)

Countermeasure No. 2

NS18: Install pedestrian crossing at uncontrolled locations (with enhanced safety features / curb-extensions)

Countermeasure No. 3

Project Benefit

Benefit Cost Ratio (BCR)

$6,438,907

9.14

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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I. Basic Project Information
Date: Aug 31, 2018

Caltrans District: 03

Agency: West Sacramento

County: Yolo

Total number of applications being submitted by your agency:

MPO: SACOG

4

Application Number (each application must have a unique number):

3

Contact Person Information
Name (Last, First): Strand, Sarah
Position/Title of Contact Person: Associate Transportation Planner
Email: sarahs@cityofwestsacramento.org

Telephone: (916) 617-5310

Extension:

Address: 1110 West Capitol Avenue, 1st Floor
City: West Sacramento

(Enter only a 5-digit number)

Zip Code: CA 95691
Application Category: Common BCR Application

Project Information
Project Location:
Various locations throughout the City of West Sacramento:
-Be Brief (Limited to 250 Characters) (1) Jefferson Blvd/11th St
(2) C St/6th St
(3) Sacramento Ave/Solano St
(4) Sacramento Ave/Simon Terrace
-See Application Form Instructions

Project Description:
(1) Add crossing with RRFB and refuge island
-Be Brief (Limited to 250 Characters) (2) Add crossing with RRFB, refuge island, and NE corner curb extension
(3) Add marked crosswalk and RRFB
-See Application Form Instructions

(4) Add RRFB across Jefferson; curb extensions, crosswalk, and crossing improvements on east leg

Functional Classification:

(For Functional Classification and CRS Maps,
Visit: http://www.dot.ca.gov/hq/tsip/hseb/crs_maps/)

Other Principal Arterial

CRS Map ID (e.g. 08E14): 06J25, 06J35
High-Risk-Rural-Roads (HR3) Eligibility:

Urban/Rural Area: Urban

No

If this project is not entirely HR3 eligible, what is the approximate total cost percentage that is HR3 eligible? 0

%

Work on the State Highway System
Does the project include improvements on the State Highway System?

No

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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Warrant Studies
Check if the project includes new installation of certain traffic control devices (e.g., traffic signals, pedestrian signals, etc.). If yes, Traffic
Signal Warrant 4, 5 and/or 7 must be met (CA MUTCD Chapter 4C). Please provide the warrants as Attachment #8 in Section V.

Additional Information
1. Is the project focused primarily on “spot location(s)” or “systemic” improvements? Systemic
The primary type of the "systemic" improvements:

Pedestrian Countdown Heads/Crossing Upgrades

2. Which of the California's Strategic Highway Safety Plan (SHSP) Challenge Areas does the project address primarily?
(For more information on the SHSP and its Challenge Areas, see: http://www.dot.ca.gov/SHSP/)

9: Pedestrians
3. How were the safety needs and potential countermeasures for this project first identified?

Jurisdiction-wide safety analysis
4. California established Systemic Safety Analysis Report Program (SSARP) in 2016. Was this project identified through the SSARP program?

Yes
5. What is the primary mode of travel intended to be benefited by this project? Pedestrians
6. Approximate percentage of project cost going to improvements related to motorized travel: 0

%

7. Approximate percentage of project cost going to improvements related to non-motorized travel: 100 %
8. Provide the number of intersections and the length of roadways included in the project (enter 0 if not applicable):
Number of Intersections: 4

Miles of Roadway:

9. Posted Speed Limit (mph): 40
10. Annual Average Daily Traffic (See Application Form Instructions)
AADT (Major Road)

AADT (Minor Road)

Year Collected/Estimated

30,460

8,124

2013

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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II. Narrative Questions (See Application Form Instructions)
These narrative questions are intended to provide additional project details for the application reviewers and project files. The reviewers will use
the information in their “fatal flaw” assessment of the applications. Please make sure that:
1) The project scope is eligible for HSIP funding;
2) The countermeasures used in the Benefit Cost Ratio (BCR) calculation are appropriately applied based on the scope of the project;
3) The crash data used in the BCR calculation is appropriately applied based on the scope of the project and countermeasures used; and
4) The application data and attachments are reasonable and meet generally accepted traffic engineering and transportation safety principles.
If significant inconsistencies or errors are found in the application information, the reviewers may conclude that the application
includes “fatal flaws” and the application will be dropped from further funding considerations. The applicant will not be notified of
findings until after the selection process is complete.
1. Overall Identification of Need
Describe how the agency identified the project as one of its top safety priorities. Was a data-driven safety evaluation of their entire roadway
network completed? Do the proposed project locations represent some of the agency's highest crash concentrations?
(Limited to 5,000 characters)

The City of West Sacramento has been making a concerted effort to improve safety on some of its major arterials. A review of city-wide
crash data, funded through the Systemic Safety Analysis Report Program (SSARP), showed that West Capitol Avenue historically has
the highest crash concentrations. However, improvements for that corridor were already funded through HSIP Cycle 7, so the City has
turned its attention to additional locations with crash histories.
Through the data analysis, Sacramento Avenue/C St and Jefferson Boulevard were identified as focus corridors for bicycle and pedestrian
safety, and a review of all unsignalized intersections was conducted to identify the four chosen for this application package. Three out of
the four projects have a crash history crossing the mainline. Three out of the four projects are on 5-lane arterials with long distances
between signalized crossing opportunities and the fourth is located on a curve with limited sight lines.
Each of the proposed projects in this application package contains recommendations to improve the walking or biking experience
crossing the major roadway. The countermeasures used are NS16: Install raised medians / refuge islands and NS18: Install pedestrian
crossing at uncontrolled locations (with enhanced safety features / curb extensions. Specifically, the tools being used for each location are
updated crosswalk markings, additional crossing signage, curb extensions (as applicable), center median islands, new ADA curb ramps,
and Rectangular Rapid Flashing Beacons (RRFBs).
2. Potential for Proposed Improvements to Address the Safety Issues
Describe the primary causes of the collisions that have occurred within the project limits. Are there patterns in the crash types? Clearly
demonstrate the connection between the problem and the proposed countermeasures utilized in the BCR calculations. Depending on the
nature of the project, explain why the agency chooses to pursue "Spot location(s)" or "Systemic" improvements.
(Limited to 5,000 characters)
Note: Safety improvements that do not have countermeasures and crash reduction factors identified in the HSIP Analyzer can be included
in the project scope and cost estimate as "Other Safety-Related" improvement; they just won't be added to the project's BCR shown
in the application.

The common thread between the identified project locations is a combination of difficult crossing conditions across arterial roads and a
history of pedestrian crossing-related crashes. Based on the similarity of roadway characteristics and identified safety needs, locations
included in this application were identified with a systemic approach.
At Sacramento Avenue and Simon Terrace, there was one pedestrian crash where an eastbound driver proceeded straight and hit a
southbound pedestrian crossing Sacramento Avenue. There were no relevant crashes at Sacramento Avenue and Solano Street; however,
this location is similar to the Simon Terrace location in that it is a 5-lane crossing with long distances to the nearest signalized crossing,
and trip generators and attractors on both sides of the street.
At Jefferson Boulevard and 11th Street, there was one pedestrian crash where a southbound driver proceeded straight and hit a westbound
pedestrian crossing Jefferson Boulevard. At C Street and 6th Street, there was one pedestrian crash where an eastbound driver making a
right turn hit a pedestrian entering traffic.
The proposed treatments at each of these locations are expected to reduce the type of collisions described above by increasing the
visibility of the crossing pedestrian and alerting the driver of the pedestrians’ presence. For the Jefferson Boulevard and C Street projects,
the crossing distance will be shortened via the construction of curb extensions. This will reduce the exposure experienced by each
pedestrian, while also visually narrowing the roadway to help reduce speeding. For the two Sacramento Avenue locations, sidewalk and
curb ramps improvements will be made to the north side of the street to ensure safe access to the crossing locations.
The presence of RRFBs at each location will provide increased yielding and stopping by drivers. Because they remain dark unless
ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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activated, RRFBs reduce driver habituation through overexposure. By using a similar treatment at each of these locations, the City is
taking steps towards systemic improvements throughout the area.
At Jefferson and 11th Street, Sacramento Avenue and Simon Terrace, and Sacramento Avenue and Solano Avenue, pedestrian refuge
islands will also be employed because of the number of lanes being crossed. This countermeasure is well-suited to these conditions, as
the presence of the center-turn lane facilitates the construction of an island without having to alter through-lanes, and has substantial
benefits in terms of both pedestrian safety and comfort. Pedestrian islands allow people to cross the street as two discrete motions, where
they only need to account for one direction of traffic at a time. This facilitates easier judgment of gaps in traffic, and provides similar
traffic calming effects to the curb extensions due to visual narrowing.
3. Crash Data Evaluation
What is the source of the crash data? For each countermeasure, describe how the influence areas and the limits of the crash data were
established to ensure only appropriate crashes were included in the Collision Diagrams, Collision Lists and used in the BCR calculation.
(Limited to 5,000 characters)
Note: If the project includes multiple locations and multiple countermeasures, group the locations so that within each group, the same
countermeasures apply to all locations and their crash data. Describe the location groups. These location groups must be consistent
with the grouping in using the HSIP Analyzer.

Crash data used for project and countermeasure selection was provided by the City of West Sacramento Police Department, for the five
year period spanning September 1, 2012-August 31, 2017. Given that all of these locations are unsignalized intersections, crashes were
selected based on being within 250’ of the intersection. Additionally, crashes were filtered to only include those involving non-motorized
traffic crossing in the direction of the proposed improvements (i.e., across the arterial street). This crash identification method was used
for all of the location groups in this application.
In addition to the crash history described in detail for the previous question, there were pedestrian or bicycle crashes at two of the
locations that would not be explicitly addressed by the proposed treatment but are still worth noting to indicate the potential use of these
improvements.
Sacramento Avenue and Simon Terrace saw a crash involving a pedestrian crossing Simon Terrace and a northbound driver making a left
turn from Sacramento Avenue.
Jefferson Boulevard and 11th had a crash involving a northbound bicyclist proceeding straight through the intersection and an eastbound
driver making a left turn.
Sacramento Avenue and Solano Avenue had a bicycle crash involving a southbound, right-turning driver and a westbound bicyclist
proceeding straight.
4. Prior Attempts to Address the Safety Issue
List all other projects/countermeasures that have been (or are being) deployed at this location. Applicants must identify all federal funds
that have been used or approved within or directly adjacent to the proposed project limits within the last 5 years. (HSIP funding cannot be
used to construct the same general type of countermeasures within the same limits within 5 years to ensure agencies do not apply the
same Crash Reduction Factors to the same crashes)
For projects proposing high cost improvements/countermeasures such as shoulder widening and horizontal/vertical realignments,
applicants must document that they have installed and monitored low-cost improvements which have not adequately addressed the safety
issue ("incremental approach"). (Limited to 5,000 characters)

Prior attempts to improve pedestrian crossing safety have not been made at these locations. A standard marked crosswalk as a standalone
treatment would not be adequate at any of the location given the 5-lane configuration or the presence of a significant horizontal curve.
The proposed treatments of high-visibility marked crosswalks, center refuge islands, and RRFBs will provide safe and comfortable
crossing opportunities for all users.

5. Other Comments
Explain here if this project requests any exceptions to the rules (such as “PE no more than 25%”, “ROW no more than 10%” and “CE no
more than 15%” rules), or if you have any other comments. (Limited to 5,000 characters)

As noted in the calculator file, this proposal requests an exception to the 15% of cost rule for NS16: Install raised medians / refuge
islands. While this treatment does not comprise a substantial portion of the costs in this application, it provides dramatic additional safety
ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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benefits for the proposed locations. The estimated BCR for this countermeasure across the proposed projects is 66.1. The combination of
these treatments will be the most effective for improving pedestrian safety at the locations that have been selected for pedestrian islands.

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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III. Project Cost, Safety Countermeasures and Benefit Cost Ratio (BCR)
Please transfer the below from the HSIP Analyzer. Please make sure you have reviewed the HSIP Analyzer instructions and completed the
HSIP Analyzer correctly.
For some funding set-asides, only the project cost information is required. Please review the Application Form Instructions for details.
Total Project Cost

$704,200
HSIP Funds Requested

$633,780
Project's Maximum Federal Reimbursement Ratio
(e.g. enter 90 for 90%)

90%
Countermeasures
Number of Countermeasures Utilized (Max 3): 2
Countermeasure No. 1 NS16: Install raised medians / refuge islands (NS.I.)

Countermeasure No. 2 NS18: Install pedestrian crossing at uncontrolled locations (with enhanced safety features / curb-extensions)

Project Benefit

Benefit Cost Ratio (BCR)

$6,438,907

9.14

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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IV. Implementation Schedule (See Application Form Instructions)
The local agency is expected to deliver the project per Caltrans Local Assistance Safety Program Delivery requirements.
In order for the milestones to be calculated correctly, all fields need to be filled in. For steps that are not applicable, enter "0".
Target Date for the Project's Amendment into the FTIP:

01/01/2019

Time for agency to internally staff project and request PE authorization:

4

Month(s)

Typical time for Caltrans and FHWA to process and approve PE authorization:

2

Month(s)

Proposed PE Authorization Date:

07/01/2019

(PE Authorization Delivery Milestone)

Will external consultants be required to complete the PE phase of this project?

Yes

Additional time needed to the Delivery Process for hiring PE consultant(s):

6

Month(s) (0 - 6)

Time to prepare environmental studies request:

1

Month(s)

Time to complete CEQA/NEPA studies/approvals:

1

Month(s)

0

Month(s)

Time to complete final PS&E documentation:

6

Month(s)

Other:

0

Month(s)

See PES Form in the LAPM for Typical studies and permits
Time to complete the Right of Way Acquisition (federal process):
Plan on 18 months minimum for federal process including a condemnation

Expected Completion Date for the PE Phase:
Time for agency to request CON authorization:

09/01/2020
4

Month(s)

Typical time for Caltrans and FHWA to process and approve CON authorization: 3

Month(s)

Proposed CON Authorization Date:

04/01/2021

Time included for the agency's workload-leveling or construction-window needs:

1

Month(s)

Time to award contract with CON contractor (following the federal process,
including Board/Council approval, advertise, award, execute and mobilize):

5

Month(s)

Time to complete construction:

6

Month(s)

Time included for closing the CON contract:

2

Month(s)

Other:

0

Month(s)

Expected Completion Date for the CON Phase:

06/01/2022

Time to complete the project close-out process:

1

Month(s)

Typical time for Caltrans and FHWA to process and approve project close-out:

3

Month(s)

Expected Completion Date for the project Close-Out:

(CON Authorization Delivery Milestone)

10/01/2022

(Close-Out Delivery Milestone)

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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V. Application Attachments (See Application Form Instructions)
Please attach all files as needed. Note: files may not be attachable if file is open. Close before attach.
1. Engineer's Checklist (Required for all projects)
2. Vicinity map/Location map (Required for all projects)
3. Project maps/plans showing existing and proposed conditions

(Required for all projects)

4. Pictures of Existing Condition (Required for all projects)
5. HSIP Analyzer (Required for all projects)
6. Collision diagram(s) (Required for this project)
7. Collision List(s) (Required for this project)
8. Warrant Studies (Not required for this project)
9. Letter/email of Support from Caltrans (No SHS involved - not required for this project)
10. Additional narration, documentation, letters of support, etc. (Optional)

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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APPLICATION SUMMARY
This summary page is filled out automatically once the application is completed.
After the application is finalized, please save this PDF form using the exact "Application ID" (shown below) as the file name.
Application ID 03-West Sacramento-4
Important: Review and follow the Application Form Instructions step-by-step as you complete the application. Completing an application
without referencing the instructions will likely result in an incomplete application or an application with fatal flaws that will be
disqualified from the ranking and selection process.
Submitted By (Agency)

West Sacramento
Application Category

Set-aside for Pedestrian Crossing Enhancements
Caltrans District

Application Number

Out of

03

4

4

Project Location

Various locations throughout the City of West Sacramento:
(1) Reuter/Andrews (2) Poplar/Westfield Village ES (3) Carrie Street/Bryte Park (4) Quail-Columbus Shared Use Path (5 + 6) Columbus/La
Jolla at Stonegate ES
Project Description

Install striping for high-visibility crossings and stop bars (1,2,5). Install RRFBs (3) and signage (1,2,3,5,6). Construct ADA Curb Ramps
(4,5,6), and curb extensions (2).

Total Project Cost

HSIP Funds Requested

$187,800

$0

Countermeasure No. 1

Countermeasure No. 2

Countermeasure No. 3

Project Benefit

Benefit Cost Ratio (BCR)

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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I. Basic Project Information
Date: Aug 31, 2018

Caltrans District: 03

Agency: West Sacramento

County: Yolo

Total number of applications being submitted by your agency:

MPO: SACOG

4

Application Number (each application must have a unique number):

4

Contact Person Information
Name (Last, First): Strand, Sarah
Position/Title of Contact Person: Associate Transportation Planner
Email: sarahs@cityofwestsacramento.org

Telephone: (916) 617-5310

Extension:

Address: 1110 West Capitol Avenue, 1st Floor
City: West Sacramento

Zip Code: CA 95691

(Enter only a 5-digit number)

Application Category: Set-aside for Pedestrian Crossing Enhancements
Project Information
Project Location:
Various locations throughout the City of West Sacramento:
-Be Brief (Limited to 250 Characters) (1) Reuter/Andrews (2) Poplar/Westfield Village ES (3) Carrie Street/Bryte Park (4) Quail-Columbus
Shared Use Path (5 + 6) Columbus/La Jolla at Stonegate ES
-See Application Form Instructions

Project Description:
Install striping for high-visibility crossings and stop bars (1,2,5). Install RRFBs (3) and signage
-Be Brief (Limited to 250 Characters) (1,2,3,5,6). Construct ADA Curb Ramps (4,5,6), and curb extensions (2).
-See Application Form Instructions

Functional Classification:

(For Functional Classification and CRS Maps,
Visit: http://www.dot.ca.gov/hq/tsip/hseb/crs_maps/)

Local

CRS Map ID (e.g. 08E14): MAP 6J25 and MAP 6J35
High-Risk-Rural-Roads (HR3) Eligibility:

Urban/Rural Area: Urban

No

If this project is not entirely HR3 eligible, what is the approximate total cost percentage that is HR3 eligible?

%

Work on the State Highway System
Does the project include improvements on the State Highway System?

No

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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Warrant Studies
Check if the project includes new installation of certain traffic control devices (e.g., traffic signals, pedestrian signals, etc.). If yes, Traffic
Signal Warrant 4, 5 and/or 7 must be met (CA MUTCD Chapter 4C). Please provide the warrants as Attachment #8 in Section V.

Additional Information
1. Is the project focused primarily on “spot location(s)” or “systemic” improvements? Systemic
The primary type of the "systemic" improvements:

Pedestrian Countdown Heads/Crossing Upgrades

2. Which of the California's Strategic Highway Safety Plan (SHSP) Challenge Areas does the project address primarily?
(For more information on the SHSP and its Challenge Areas, see: http://www.dot.ca.gov/SHSP/)

9: Pedestrians
3. How were the safety needs and potential countermeasures for this project first identified?

Spot-location Safety Analysis/Road Safety Assessment
4. California established Systemic Safety Analysis Report Program (SSARP) in 2016. Was this project identified through the SSARP program?

Yes
5. What is the primary mode of travel intended to be benefited by this project? Pedestrians
6. Approximate percentage of project cost going to improvements related to motorized travel: 0

%

7. Approximate percentage of project cost going to improvements related to non-motorized travel: 100 %
8. Provide the number of intersections and the length of roadways included in the project (enter 0 if not applicable):
Number of Intersections: 6

Miles of Roadway:

9. Posted Speed Limit (mph): 25
10. Annual Average Daily Traffic (See Application Form Instructions)
AADT (Major Road)

AADT (Minor Road)

Year Collected/Estimated

1,312

733

2013

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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II. Narrative Questions (See Application Form Instructions)
These narrative questions are intended to provide additional project details for the application reviewers and project files. The reviewers will use
the information in their “fatal flaw” assessment of the applications. Please make sure that:
1) The project scope is eligible for HSIP funding;
2) The countermeasures used in the Benefit Cost Ratio (BCR) calculation are appropriately applied based on the scope of the project;
3) The crash data used in the BCR calculation is appropriately applied based on the scope of the project and countermeasures used; and
4) The application data and attachments are reasonable and meet generally accepted traffic engineering and transportation safety principles.
If significant inconsistencies or errors are found in the application information, the reviewers may conclude that the application
includes “fatal flaws” and the application will be dropped from further funding considerations. The applicant will not be notified of
findings until after the selection process is complete.
1. Overall Identification of Need
Describe how the agency identified the project as one of its top safety priorities. Was a data-driven safety evaluation of their entire roadway
network completed? Do the proposed project locations represent some of the agency's highest crash concentrations?
(Limited to 5,000 characters)

This project was identified as part of an effort funded by SSARP grant funding. The procedures outlined in the California Local Roadway
Safety Manual (LRSM) were followed to identify crash trends and investigate safety issues at a citywide scale.
In addition to the SSARP effort, the City of West Sacramento partnered with local non-profit organization Walk Sacramento to conduct
walk and bike audits for a number of elementary and middle schools in the region. The City’s Safe and Healthy Routes to School Project
aims to establish a culture that promotes walking and biking to school while simultaneously identifying infrastructure improvements
needed to provide students with safe and comfortable facilities to get around. The project focuses on comprehensive education and
encouragement programs, customized to each of the individual school’s needs. School champions worked with Department of Public
Works staff to select potential safety improvements.
The first step of each walk audit is to gather existing data to help inform the focus of the audit. The team reviewed existing travel surveys
and behavior assessments, such as School Travel Tallies, Parent Surveys, and traffic observations; collision data, focusing on fatalities
and pedestrian and bike crashes; current and planned land uses; policies, standards, and community plans; and any other relevant
information such as student residence heat maps, and trash pick-up routes.
Each of the proposed projects in this application package contains recommendations to improve the walking or biking experience near an
elementary school or along a route leading to an elementary school.
2. Potential for Proposed Improvements to Address the Safety Issues
Describe the primary causes of the collisions that have occurred within the project limits. Are there patterns in the crash types? Clearly
demonstrate the connection between the problem and the proposed countermeasures utilized in the BCR calculations. Depending on the
nature of the project, explain why the agency chooses to pursue "Spot location(s)" or "Systemic" improvements.
(Limited to 5,000 characters)
Note: Safety improvements that do not have countermeasures and crash reduction factors identified in the HSIP Analyzer can be included
in the project scope and cost estimate as "Other Safety-Related" improvement; they just won't be added to the project's BCR shown
in the application.

The countermeasures used are NS17: Install pedestrian crossing at uncontrolled locations (new signs and markings only); NS18: Install
pedestrian crossing at uncontrolled locations (with enhanced safety features / curb extensions); R38: Install pedestrian crossing (with
enhanced safety features). Specifically, the tools being used are updated crosswalk markings, additional crossing signage, curb
extensions, new ADA curb ramps, and Rectangular Rapid Flashing Beacons (RRFB).
The intersection of Reuter Drive and Andrews Street will get new marked crosswalks and relocated stop bars to provide better visibility
to those crossing either street.
The existing crosswalk to the primary entrance of Westside Village Elementary School, crossing Poplar Avenue, will receive curb
extensions on the upstream side to assist in slowing vehicles down and provide a shorter crossing distance for students. Crossing signage
will also be added to assist in increasing driver awareness to the crossing location.
The existing midblock crosswalk across Carrie Street adjacent to Riverbank Elementary School will be supplemented with a curb
extension on the south side of the crossing and RRFBs.
The existing separated walkway connecting Quail Road and Columbus Road will receive ADA curb ramps, making it more accessible to
all users, including those in wheelchairs, pushing strollers, or walking with children on bicycles.
Two locations near Stonegate Elementary School (crossing Columbus Road and La Jolla Street) will have existing crosswalks relocated
to a midblock location to increase visibility and align the crossings more directly with the school entrance. At both locations, existing
ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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crossings are currently near 90-degree curves in the road, but offset slightly from the corner, leading to poor sightlines.
Given that all of these improvements were selected through the process of a school walk audit program, the projects identified in this
application were based on spot locations with countermeasures designed to improve visibility of people crossing the street on foot and
particularly focused on the needs of children crossing at specific locations near schools.
3. Crash Data Evaluation
What is the source of the crash data? For each countermeasure, describe how the influence areas and the limits of the crash data were
established to ensure only appropriate crashes were included in the Collision Diagrams, Collision Lists and used in the BCR calculation.
(Limited to 5,000 characters)
Note: If the project includes multiple locations and multiple countermeasures, group the locations so that within each group, the same
countermeasures apply to all locations and their crash data. Describe the location groups. These location groups must be consistent
with the grouping in using the HSIP Analyzer.

Not applicable (set-aside funding)

4. Prior Attempts to Address the Safety Issue
List all other projects/countermeasures that have been (or are being) deployed at this location. Applicants must identify all federal funds
that have been used or approved within or directly adjacent to the proposed project limits within the last 5 years. (HSIP funding cannot be
used to construct the same general type of countermeasures within the same limits within 5 years to ensure agencies do not apply the
same Crash Reduction Factors to the same crashes)
For projects proposing high cost improvements/countermeasures such as shoulder widening and horizontal/vertical realignments,
applicants must document that they have installed and monitored low-cost improvements which have not adequately addressed the safety
issue ("incremental approach"). (Limited to 5,000 characters)

5. Other Comments
Explain here if this project requests any exceptions to the rules (such as “PE no more than 25%”, “ROW no more than 10%” and “CE no
more than 15%” rules), or if you have any other comments. (Limited to 5,000 characters)

Not applicable.

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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III. Project Cost, Safety Countermeasures and Benefit Cost Ratio (BCR)
Please transfer the below from the HSIP Analyzer. Please make sure you have reviewed the HSIP Analyzer instructions and completed the
HSIP Analyzer correctly.
For some funding set-asides, only the project cost information is required. Please review the Application Form Instructions for details.
Total Project Cost

$187,800
HSIP Funds Requested

$0
Project's Maximum Federal Reimbursement Ratio
(e.g. enter 90 for 90%)

100%
Countermeasures
Number of Countermeasures Utilized (Max 3): 0

Project Benefit

Benefit Cost Ratio (BCR)

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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IV. Implementation Schedule (See Application Form Instructions)
The local agency is expected to deliver the project per Caltrans Local Assistance Safety Program Delivery requirements.
In order for the milestones to be calculated correctly, all fields need to be filled in. For steps that are not applicable, enter "0".
Target Date for the Project's Amendment into the FTIP:

01/01/2019

Time for agency to internally staff project and request PE authorization:

2

Month(s)

Typical time for Caltrans and FHWA to process and approve PE authorization:

2

Month(s)

Proposed PE Authorization Date:

05/01/2019

Will external consultants be required to complete the PE phase of this project?

No

Time to prepare environmental studies request:

0

Month(s)

Time to complete CEQA/NEPA studies/approvals:

0

Month(s)

0

Month(s)

Time to complete final PS&E documentation:

6

Month(s)

Other:

0

Month(s)

(PE Authorization Delivery Milestone)

See PES Form in the LAPM for Typical studies and permits
Time to complete the Right of Way Acquisition (federal process):
Plan on 18 months minimum for federal process including a condemnation

Expected Completion Date for the PE Phase:
Time for agency to request CON authorization:

11/01/2019
4

Month(s)

Typical time for Caltrans and FHWA to process and approve CON authorization: 3

Month(s)

Proposed CON Authorization Date:

06/01/2020

Time included for the agency's workload-leveling or construction-window needs:

1

Month(s)

Time to award contract with CON contractor (following the federal process,
including Board/Council approval, advertise, award, execute and mobilize):

3

Month(s)

Time to complete construction:

2

Month(s)

Time included for closing the CON contract:

1

Month(s)

Other:

0

Month(s)

Expected Completion Date for the CON Phase:

01/01/2021

Time to complete the project close-out process:

1

Month(s)

Typical time for Caltrans and FHWA to process and approve project close-out:

3

Month(s)

Expected Completion Date for the project Close-Out:

(CON Authorization Delivery Milestone)

05/01/2021

(Close-Out Delivery Milestone)

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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V. Application Attachments (See Application Form Instructions)
Please attach all files as needed. Note: files may not be attachable if file is open. Close before attach.
1. Engineer's Checklist (Required for all projects)
2. Vicinity map/Location map (Required for all projects)
3. Project maps/plans showing existing and proposed conditions

(Required for all projects)

4. Pictures of Existing Condition (Required for all projects)
5. HSIP Analyzer (Required for all projects)
6. Collision diagram(s) (Not required for this project)
7. Collision List(s) (Not required for this project)
8. Warrant Studies (Not required for this project)
9. Letter/email of Support from Caltrans (No SHS involved - not required for this project)
10. Additional narration, documentation, letters of support, etc. (Optional)

ADA Notice For individuals with sensory disabilities, this document is available in alternate formats. For alternate format information, contact the Forms
Management Unit at (916) 445-1233, TTY 711, or write to Records and Forms Management, 1120 N Street, MS-89, Sacramento, CA 95814.
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AUTHORIZATION / AGREEMENT SUMMARY - (E-76)
FEDERAL AID PROGRAM
DLA LOCATOR: 03-YOL-0-WSAC
PREFIX:
HSIPL
PROJECT NO:
5447(048)
SEQ NO:
1
STATE PROJ NO: 0319000079L-N
AGENCY:
WEST SACRAMENTO
ROUTE:
DISASTER NO:
TIP DATA
SACOG
MPO:
18/19
FSTIP YR:
STIP REF:
FSTIP ID NO: YOL19450

CALIFORNIA DEPARTMENT OF TRANSPORTATION
PROJECT LOCATION:
VARIOUS SIGNALIZED INTERSECTIONS
TYPE OF WORK:
IMPROVE SIGNAL HARDWARE AND INSTALL FLASHING BEACONS(H9-03-027).
FED RR NO'S:
PUC CODES:
PROJ OVERSIGHT: ASSUMED/LOCAL ADMIN
ENV STATUS / DT:
RW STATUS / DT:
INV RTE:
BEG MP:
END MP:

PREV AUTH / AGREE DATES:
PE:
R/W:
CON:
SPR:
MCS:
OTH:

BRIDGE NO:
PROG CODE
Z240

LINE NO
10

IMPV TYPE
15

FUNC SYS

FUNDING SUMMARY
PHASE
PE
PE
PE

PE

PREV. OBLIGATION
THIS REQUEST
SUBTOTAL

RW PREV. OBLIGATION
RW THIS REQUEST
RW SUBTOTAL
CON PREV. OBLIGATION
CON THIS REQUEST
CON SUBTOTAL
OTH PREV. OBLIGATION
OTH THIS REQUEST
OTH SUBTOTAL

R/W

CON

OTH

TOTAL:

URBAN AREA

URB/RURAL

DEMO ID

PROJECT COST
$0.00
$63,000.00
$63,000.00

FEDERAL COST
$0.00
$63,000.00
$63,000.00

AC COST
$0.00
$0.00
$0.00

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$63,000.00

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$63,000.00

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

STATE REMARKS
05/16/2019
08/01/2019
08/13/2019

RFA for Preliminary Engineering. EPSP approved for $63,000 HSIP from Construction phase to Preliminary Engineering. Countermeasure qualifies for 100% reimbursement rate.
Request for authorization to proceed with PE; obligation of $63,000 HSIP funds. This is HSIP cycle 9 project and Safety Countermeasure qualifies the project for 100% federal reimbursement. EPSP utilization
has been approved to move the programming from fy 21/22 to 18/19
* Final design shall not begin until after NEPA environmental clearance is obtained.
Updating funding from HSIP to STP-Flex per current FFY 18/19 end-of-year OA and apportionments management strategy.

FEDERAL REMARKS

AUTHORIZATION
AUTHORIZATION TO PROCEED WITH REQUEST: PRE
FOR: PE
DOCUMENT TYPE: AAGR

PREPARED IN FADS BY:
REVIEWED IN FADS BY:
SUBMITTED IN FADS BY:
PROCESSED IN FADS BY:
E-76 AUTHORIZED DATE IN FMIS BY:

DAY, JIM
SAFAIE, FRANK
AMBROSINI, ADAM
SIGNATURE, NOT_REQUIRED
GRACE REGIDOR
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ON
ON
ON
ON

2019-07-01 741-5116
2019-08-01 653-5345
2019-09-04 FOR CALTRANS
2019-09-04 FOR FHWA
2019-09-06 17:43:08.0

SIGNATURE HISTORY FOR PROJECT NUMBER 5447(048) AS OF 09/09/2019
FHWA FMIS SIGNATURE HISTORY
MOD # SIGNED BY
SIGNED ON
0

SHUN HUEY
SHUN HUEY
GRACE REGIDOR

09/06/2019
09/06/2019
09/06/2019

FHWA FMIS 3.0 SIGNATURE HISTORY

CALTRANS SIGNATURE HISTORY
DOCUMENT TYPE SIGNED BY
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2.1‐ Intersection of Jefferson Blvd & Sacramento Ave
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Improvements
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MB
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to signal head
EV
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Signal Mounting
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SC

Signal Cabinet/
Controller

MB
APS
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EV
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2.2‐ Intersection of Jefferson Blvd & Michigan Blvd
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Improvements
APS
APS
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ST

MB

EV

ST
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to signal head

ST
EV
MB

APS
MB

EV

ST
APS

Street Name
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Increase signal
head to 12”

APS
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Accessible
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Controller
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Existing

2.3‐ Intersection of Harbor Blvd & Evergreen Ave

Proposed

Improvements
APS

APS

APS
SC

Accessible
pedestrian signal
Signal Cabinet/
Controller
Solar Powered
Flashing Beacon

Evergreen Ave

APS

SC

Harbor Blvd

APS
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2.4‐ Intersection of Harbor Blvd & Reed Ave
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Signal Cabinet/
Controller
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MB
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SC

Solar Powered
Flashing Beacon
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2.5‐ Intersection of Harbor Blvd & Riverpoint Ct
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Improvements
APS

Accessible
pedestrian signal

APS
SC
APS

Signal Cabinet/
Controller
Solar Powered
Flashing Beacon

SC
APS

2.5‐ Intersection of Harbor Blvd & Riverpoint Ct

Existing

2.6‐ Intersection of Harbor Blvd & Duluth St
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Improvements
APS

Accessible
pedestrian signal

APS

Increase signal
head to 12”
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to signal head
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Signal Mounting
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Controller

APS
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Flashing Beacon

SC

2.6‐ Intersection of Harbor Blvd & Duluth St

