From: Karl Rudnick

To: Clerk of the Board

Cc: David Zito; Lesa Heebner

Subject: Fwd: Public comment on SANDAG 2025 Regional Plan and for 7/18/2025 Transportation Cmte meeting
Date: Thursday, July 17, 2025 8:45:49 AM

Attachments: S Coast Hwy separated bikeway case report v0.9-DRAFT.pdf

Dixon-FHWA study critique v0.9-DRAFT.pdf

You don't often get email from rudnick.cooper@gmail.com. Learn why this is important

CAUTION: This email originated from outside of SANDAG. Do not click links or open
attachments unless you are expecting the content.

SANDAG Board, Committee members, and staff:

I have been working with Steve Linke on the two attachments he also provided to you and
fully endorse the recommendations he makes regarding separated bikeways of the CA Class
IV variety relying primarily on flex post and other vertical elements for separation of bicycles
and motor vehicles on the roadway. Context is so important when considering separation
infrastructure. Besides context, serious thought should be placed on the safer, more
comfortable, higher quality CA Class I facility. Please read the two documents that Linke
provides; one a critique of a 2023 FHWA claim about the improved safety of "separated
bicycle lanes" via flexible delineators alone, the other the most serious analysis to date of
crash and utilization data for the Cardiff South Beach 101 Class IV cycle track installed in
2020.

I also want to second the recommendation of the San Diego County Bicycle Coalition and
organizational partners to "urge SANDAG to continue to implement best practices in
expanding well-designed bike and walk networks that connect communities across city lines,
and to resist efforts to offload responsibility to individual cities. SANDAG is uniquely
positioned to strategize beyond municipal borders to continue to develop a thoughtful and
cohesive active transportation system" to provide seamless, high quality biking and walking
connections across the County.

Sincerely,
Karl Rudnick PhD
1019 San Patricio Dr, Solana Beach

---------- Forwarded message ---------

From: Steve Linke <splinke(@gmail.com>

Date: Thu, Jul 17, 2025 at 4:23 AM

Subject: Public comment on SANDAG 2025 Regional Plan and for 7/18/2025 Transportation
Cmte meeting

To: <regionalplan@sandag.org>

SANDAG Board, Committee members, and staff:

One aspect of SANDAG's 2025 Regional Plan appears to be strong encouragement of
separated ("protected") bikeway installations/conversions (adding plastic posts, wheel
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Case report showing elevated bicycle crashes and injuries in a separated
bikeway in Encinitas, California

Steven P. Linke, PhD; Ron Medak, MD; and Serge Issakov

ABSTRACT

There is substantial inconclusive and contradictory information published on the alleged safety of
separated bikeways. This report is an investigation of crashes on a South Coast Highway 101 corridor in
the southern part of Encinitas, California. A “before-after” analysis of police report and emergency
medical services data showed that crashes increased by 59% after conversion of a portion of the
roadway to a separated bikeway configuration, seemingly due mainly to the vertical components and
reduced space to maneuver. In contrast, no meaningful change in crash numbers occurred in an adjacent
control corridor during the same time periods. Although no bicycle counts were collected by the city to
assess crash rates, data from adjacent areas indicated that the increased crashes were largely not
attributable to increased volumes. Additional crash data collected using crowdsourcing during the
“after” time period further highlighted separated bikeway hazards. The combined police report,
emergency medical services, and crowdsourced crash data included a fatality and numerous severe
injuries attributable to the separated bikeway infrastructure. In addition, the crash data showed that
reliance on police report data alone is likely to miss a majority of crashes, particularly in separated
bikeways. Although this report addresses only one separated bikeway and control corridor, when
considered in combination with other published observations, it raises serious concerns about the actual
safety of separated bikeways.

INTRODUCTION

Over the past couple of decades, there has been an accelerating movement in transportation planning to
separate bicyclists from motorists by creating bikeways with vertical components, such as flexible post
delineators, wheel stops, curbs/medians, parked cars, etc. In California, these are legally called “Class IV

”n u

separated bikeways,” but they also are known as “separated bicycle lanes,” “cycle tracks,” or “protected
bicycle lanes.” The rationale is that they may increase ridership due to an increased perception of safety,

and that they also may increase actual safety.?

Based largely on a 2023 self-published report,?? the Federal Highway Administration (FHWA) is now
claiming that such separated bikeways are established as “proven safety countermeasures” that “reduce
crashes by up to 53%.”%° In addition, the National Association of City Transportation Officials (NACTO) is
now claiming that separated bikeways are “appropriate for all streets in all contexts.”® However, there is
substantial countervailing evidence that crashes are likely to increase with vehicles at intersections on
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separated bikeway corridors and with fixed objects, debris, other bicyclists, pedestrians, etc. throughout
such corridors, which could lead to net increases in crashes and injury severity.”

The 2023 FHWA report and other studies reporting separated bikeway safety tend to exhibit remarkable
limitations, including weak study designs, small sample sizes/lack of statistical significance, unreliable
bicycle counts, insufficient accounting for confounding variables, exclusion of a majority of crashes (e.g.,
those that occur at and around intersections and those not involving moving motor vehicles), etc. The
findings have been largely inconclusive or contradictory between studies.”

Over the past few years in the north coastal region of San Diego County, California, there have been at
least three widely reported fatal crashes in separated bikeways, and evidence indicates that the
separated bikeway components themselves (plastic post delineators and wheel stops) were primary
causes.

1. On November 28, 2020, a bicyclist was killed in the westbound separated bikeway on Leucadia
Boulevard at Moonstone Court in Encinitas, when he struck the side of a right-turning truck
(right hook crash).® The City of Encinitas eventually removed some of the plastic posts in the area
and settled a lawsuit that alleged®:

[These] dangerous conditions created a trap that a reasonably careful person would not
notice or anticipate as being dangerous, since the lack of dashed lines, and presence of
bollards/stanchions created a false sense of safety while operating a bicycle in the
bikeway while at the same time, depriving automobiles adequate opportunity to merge
into the bikeway to turn right onto Moonstone Court.

2. On March 17, 2024, a bicyclist was killed in the northbound separated bikeway near the 2800
block of South Coast Highway 101 in Encinitas.®!! Official police records indicate that there was
no vehicle involvement, but that the bicyclist had collided with a fixed object (California Crash
Reporting System?? Collision ID 4622805). Images of the crash site show that it was adjacent to
plastic post delineators and wheel stops.

3. On October 12, 2024, a bicyclist was killed in the northbound separated bikeway near the 1900
block of Jimmy Durante Parkway in Del Mar.**!* The City of Del Mar eventually removed some of
the plastic posts in the area, presumably because they were suspected of causing the crash.

Just since 2024, there have been several other reports of bicyclist fatalities and severe injuries in
separated bikeways across North America, for example, two fatalities in Cambridge, Massachusetts,’® a
life-altering traumatic brain injury in Seattle, Washington,® and a hospitalization in Montreal, Canada.'’
In each of these cases, the vertical components (plastic posts, curbs, and/or parked vehicles) appear to
have contributed to the vehicle drivers (typically in larger SUVs or trucks) being unaware of the bicyclists
traveling in the same direction (blind spot), and to the bicyclists being unaware that the right turns were
happening until it was too late—virtually identical to the “right hook crash” on Leucadia Boulevard in
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Encinitas. The Seattle crash also led to a lawsuit against the city for the dangerous separated bikeway
design,'® and the legal status is unknown in the other cities.

In the South Coast Highway 101 bikeway, along with the fatality described above, bicyclists have been
reporting many other crashes, which were either directly or indirectly caused by the vertical
components, and several have resulted in serious injuries. The intent of this case report is to assess the
crash history of this bikeway.

RESULTS
Street corridors

The “separated bikeway corridor,” which is the subject of this report is the approximately 1.3-mile
portion of South Coast Highway 101 stretching from the southern city limit of Encinitas (at its border
with Solana Beach) up to and including the Chesterfield Drive intersection (Figure 1, orange line). The
vertical components include plastic delineator posts and wheel stops. In addition, an approximately 1.4-
mile “control corridor” includes the portion of South Coast Highway immediately north of the separated
bikeway corridor, stretching from north of Chesterfield Drive up to and including the K Street intersection
(Figure 1, yellow line).

Figure 1. Study corridors: Separated Bikeway Corridor (orange) and Control Corridor (yellow).
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Official crash data

Official crash data were first collected from the online California Highway Patrol’s “California Crash
Reporting System” (CCRS) database, which compiles local police reports.?? However, it is well-known that
this under-reports bicycle crashes, particularly those that do not involve motor vehicles and/or that
occur off-roadway (separated bikeways are legally off-roadway).” Therefore, additional official crash data

3
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were obtained from the Encinitas Fire & Marine Safety Department’s emergency medical service (EMS)
dispatch logs.

All crash data were filtered for location on the corridors and to include only bicycle-involved incidents.
Some crashes were only present in the CCRS database, some were only present in the EMS database,
and some appeared in both. Table 1 demonstrates this in a subset of the analyzed crashes that occurred
in 2021 through 2022.

Table 1. Official crash data sample (2021 through 2022).

Approximate Collision CCRS EMS Incident
Date/Time Collision_Id Number
1/17/2021 16:56 2021-004912
4/21/2021 11:28 2021-030639
8/14/2021 0:44 2021-064176
9/6/2021 15:46 2021071020

10/5/2021 16:08 2873756
10/9/2021 13:45 2873754 2021-0280645
1/14/2022 17:06 2627295
g8f12/2022 17:32 2022064746
8/27/2022 7:52 2686951
9/1/2022 18:03 2694444 2022070711
11/16/2022 11:56 2022092716

Longitudinal (before-after) approach

The wheel stops creating the separated bikeway were installed by April 2020, and CCRS data was
available through December 2024. Therefore, equal 57-month analysis periods before (July 2015 through
March 2020) and after (April 2020 through December 2024) conversion to the separated bikeway were
compared. This “longitudinal” approach (crashes before and after on the same roadway) minimizes
contamination with potentially confounding variables relative to a “cross-sectional” approach (crashes
on different roadways compared during the same time period). Confounding variables in this context are
differences in roadways other than the bikeway separation that could contribute to crashes.

Large increase in crashes after separated bikeway conversion

Table 2 shows the “before” and “after” bicycle-involved crash numbers for both the separated bikeway
and control corridors. When only the police report-based crashes (CCRS database) are considered for the
separated bikeway corridor, there were only 7 crashes before conversion and 10 crashes after (little
meaningful difference). However, the EMS dispatch logs add an additional 27 crashes that did not
generate police reports. In total, there were 17 crashes in the separated bikeway corridor reported in
these official records before conversion, and 27 after conversion, representing a 59% increase.
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In contrast, the control segment had 14 total crashes before and 13 after (no meaningful difference).
Unfortunately, the City of Encinitas did not collect any bicycle counts in these corridors either before or
after conversion of the bikeway. Therefore, it is impossible to compare crash “rates” that could have
accounted for possible changes in volume. However, the inclusion of the control corridor data helps
control for bicycle volumes and other factors that may have changed between the “before” and “after”
time periods.

Table 2. Crash numbers before and after separated bikeway conversion. The numbers are split into
crashes that appeared only in the CCRS database, only in the EMS dispatch logs, or both.

| onlyccRs | Both | OnlyEMS | Total |  Change
Separated Bikeway Corridor (Southern City Limit to Chesterfield Drive)
Before 2 5 10 17
After 5 5 17 27 59% increase
Control Corridor (North of Chesterfield Drive to K Street)
Before 3 3 8 14
After 2 1 10 13

EMS data demonstrates significant under-reporting of bicycle crashes in police reports

It is remarkable that 63% (45 of 72) of the total crashes in both corridors were recorded only in the EMS
dispatch logs—no police reports generated for them to appear in the CCRS database, despite the fact
that the injuries were severe enough to call for emergency assistance.

Bicycle volume data

Although the City of Encinitas has collected no bicycle counts in the separated bikeway corridor itself, the
San Diego County Association of Governments (SANDAG) has a continuous automated bicycle counter
located in Solana Beach at the intersection of South Coast Highway 101 and Lomas Santa Fe Drive (about
0.7 miles south of the separated bikeway).

Apart from a modest temporary increase in 2020 during the pandemic, bicycle counts remained
relatively stable on South Coast Highway 101 over the course of the analysis period (Figure 2).
Cumulative bicycle traffic was about 7% higher in the after period relative to the before period at the
SANDAG counter, which would not account for the 59% increase in crashes in the separated bikeway
corridor.
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Figure 2. Average daily bicycle counts: Counts obtained from the SANDAG “Coast Highway & Coastal Rail

Trail” continuous bicycle counter.
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Exploratory analysis of crowdsourced crash data (101 Crash List)

Since conversion of the South Coast Highway 101 corridor to a separated bikeway, Serge Issakov has
maintained a “crowdsourced” crash list (101 Crash List) compiled from reports from victims, family
members or friends of the victims, or eyewitnesses.'® From April 2020 through May 2025, there were 37
crashes added to the list, 10 of which also appeared in the CCRS database and/or EMS dispatch logs.
Table 3 includes a sampling of the crashes from 2021 through 2022 side-by-side with the CCRS and EMS

crashes, giving credence to the crowdsourcing approach.
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Table 3. Crowdsourced “101 Crash List” sample (2021 through 2022).

Approximate Collision CCRS EMS Incident 101 Crash
Date/Time Collision_Id Number List
1/17/2021 16:56 2021004912
4/21/2021 11:28 2021030639
7/13/2021 v
8/14/2021 0:44 2021004176
9/6/2021 15:46 2021071020 v
10/5/2021 16:08 2873756 v
10/9/2021 13:45 2873754 2021-080645
1/14/2022 17:06 2627295
3/23/2022 v
7/16/2022 v
8/12/2022 17:32 2022064746
8/27/2022 7:52 2686951 v
9/1/2022 18:03 2694444 2022070711
11/16/2022 11:56 2022092716

101 Crash List crashes directly attributable to the bikeway

Based on information from the victims or eyewitnesses, it was determined that a minimum of 19 of the
crashes on the 101 Crash List could be directly attributed to the existence of the vertical components of
the bikeway (e.g., solo crashes from directly hitting a plastic post or wheel stop, or as a result of the
inability to conduct an avoidance maneuver). Among these 19 crashes, 16 did not appear in either the
CCRS or EMS crash lists, and 10 of those resulted in visible or worse injuries, further demonstrating that
even the combined CCRS and EMS crash data does not fully capture all bicyclist injuries, let alone all
bicyclist crashes.

Recent individual case reports (supplemental data)

It is also important to note that the crashes and injuries are happening to both experienced/vehicular
bicyclists, as well as more casual/recreational bicyclists. Below are 8 example individual case reports.

On May 3rd, 2020, two different children under the age of 16 hit wheel stops, and one of them was
thrown into the #2 vehicle lane.

On May 26th, 2020, experienced randonneur “Len” hit a wheel stop trying to avoid surfers and suffered
fractures.

On March 13th, 2025, bicycle commuter “Annie” was forced to ride in the #2 vehicle lane, because there
were pedestrians in the cycle track. She was crowded by a close-passing car and attempted to re-enter
the cycle track, struck a wheel stop, and damaged her bike.
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On May 11th, 2025, casual e-bicyclist “Priscilla” lost control in sand, swerved left, and fell, hitting her
head on a wheel stop. She suffered a concussion, multiple scrapes, and EMS was dispatched and took
her to the hospital.

On August 14th, 2023, experienced bicyclist “Fred” collided with a wheel stop, fell, and hit his head.
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On October 5th, 2024, experienced bicyclist “Ken,” acting as sweeper for a local recreational cycle club
ride, hit a plastic post, crashed, and broke his clavicle and five ribs. He also had a concussion and brain
bleed and was taken to the hospital unconscious.

STATEPARKS
\\FEGURRD






7/17/2025 DRAFT v0.9

On April 29th, 2025, experienced bicyclist “Herb” hit a plastic post and wheel stop, crashed, and suffered

a concussion. EMS was dispatched and took him to the hospital.

10
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On March 17, 2024, USMC Captain “Ryan” was killed at the location shown below near the northbound
entrance at the southern city limit.?° The police report determined the cause to be a collision with a fixed

object, presumably a wheel stop, a plastic post, or the curb.?

DISCUSSION

The primary finding in this report was the 59% increase in crashes in the South Coast Highway 101
separated bikeway corridor in the 57-month period after its conversion compared to the 57-month
period before. This longitudinal (before-after) approach is superior to a cross-sectional approach to
minimize potential confounders. Another strength of this report is the inclusion of before-after data from
the contiguous, very similar, control corridor.

The main limitation is the fact that this is a case report of a single separated bikeway corridor, so it is not
possible to make any broad statistical conclusions, although that was not a goal. Another limitation is the
fact that the City of Encinitas did not collect any bicycle count (exposure) data to account for possible
changes in ridership. However, the stable bicycle counts observed directly south of the studied bikeway,
as well as the stable crash numbers observed in the control corridor directly north, are strongly

11
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indicative that bicycle counts did not change considerably in the separated bikeway corridor in the
before vs. after time periods—at least not enough to account for the 59% increase in crashes. In
addition, there is substantial evidence that many of the crashes were directly or indirectly caused by the
vertical components themselves, which could not have occurred but for the conversion to a separated
bikeway.

Although the crowdsourced data was not available in the before time period, and because it could not
be collected in a uniform manner for all crashes, it is considered exploratory. However, the data was
thoroughly documented and corroborated, and it provides valuable, complementary information, as
described below.

A potential minor limitation of this report is the fact that the construction of the separated bikeway
occurred over a few months, so a few crashes with vertical components occurred before all vertical
components had been installed. Also, a two-way cycle track was added to part of the control corridor in
2023, but the main roadway with its standard bicycle lanes, remained in operation, and there is not
enough data yet to assess the safety of the cycle track.

This report highlights the fact that police report crash data, while critically important in any crash
report/study, is far from comprehensive. When considered in the context of EMS dispatch logs, the
police report data missed a majority of the crashes (63% of officially reported crashes appeared only in
the EMS data). Even the combination of these two official data sources was far from complete, though.
Crashes compiled through crowdsourcing overlapped to an extent with the official sources but also
included many unique crashes, typically solo incidents.

It is not surprising that solo bicycle crashes would not appear in police reports, because police reports
are heavily focused on motor vehicle-involved crashes. However, several of the solo events led to injuries
and did not appear in the EMS logs either. While minor (visible) injuries would not necessarily lead to an
EMS call, some were more severe, but the victims used alternative means to get medical attention, so
these injury crashes did not appear in either official source. Researchers in other studies have analyzed
records for emergency department visits and hospitalizations, which could help capture these additional
crashes without relying on crowdsourcing. That was beyond the scope of this report, but studies likely
need to include all of these sources to be comprehensive.

In conclusion, despite substantial marketing on the alleged safety of separated bikeways, there seem to
be many contexts in which their installation makes conditions more hazardous for bicyclists, as
demonstrated in this report and discussed in detail elsewhere.” Further, this report confirms the need to
assess crashes more comprehensively to reach safety conclusions. Police report data alone and data that
fails to account for solo bicyclist, off-road, or intersection crashes is not sufficient to make definitive
conclusions on safety. Future separated bikeway studies should focus on before-after results with
accurate and complete bicycle exposure and crash data, and local decision-makers should proceed with
extreme caution when considering installations.

12
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DETAILED METHODS
Street corridor characteristics

Separated bikeway corridor. Generally, there are two vehicle drive-lanes going in each direction (outside
lane 11 feet wide, inside lane 10 feet wide) with single one-way bikeways on each side (7 feet of rideable
width with 3-foot buffers from vehicles), along with a 5-foot sidewalk on the far west side. In areas with
parking, there is also an 8-foot parking lane on the west side with a 2-foot buffer from the drive lane.
Black wheel stops with white strips and green plastic delineator posts were installed in the 3-foot bicycle
buffer between about February and May 2020. The wheel stops are generally about 10 feet long with 10-
foot gaps between, and the plastic delineators are generally installed in every other wheel stop gap.
Prior to conversion, generally, there were 5-foot unbuffered bicycle lanes.

Control corridor. Generally, there are one or two vehicle drive lanes going in each direction with 5-foot
unbuffered bicycle lanes. In 2023, a two-way cycle track was installed on the west side, but the main
configuration remained. Insufficient time has elapsed to assess its safety impacts.

Intersections. All intersections within the corridors were included, and areas within 250 feet of the
bounding Chesterfield Drive and K Street intersections were included, consistent with industry
standards.

Bicycle counts

Bicycle counts were obtained from the SANDAG Open Data Portal,*® based on an automated in-
pavement Eco Counter Zelt Evo at the “Coast Highway & Coastal Rail Trail” location (near the intersection
of Coast Highway and Lomas Santa Fe Drive), about 0.7 miles south of the Cardiff cycle track.

Crash data

California Crash Reporting System (CCRS) database. The most recent ten years of crash records in the
State of California are publicly available from the California Highway Patrol’s California Crash Reporting
System (CCRS) through the California Open Data Portal.!2 This database was formerly known as the
Statewide Integrated Traffic Records System (SWITRS). The years 2015 through 2024 were available for
download at the time this study was conducted (March 2025), and there are three comma-separated
value (CSV) files for each year that can be linked with a “Collisionld” field common to each file: Crashes
(crash details), Parties (parties involved in the crashes), and InjuredWitnessPassengers (numbers and
severities of injuries). Note that data from 2023 and 2024 are considered “provisional.”

The Crash files were first filtered for “City Name” = “Encinitas” and combined into one master database
for all years. Second, the database was filtered for all collisions that occurred on Coast Highway 101 as
the “PrimaryRoad” (this was a manual process, because there were several spelling variations. Third, the
specific locations of the collisions along Coast Highway 101 were determined by using the block
numbers, or by using distance (“SecondaryDistance”) and direction (“SecondaryDistance”) from the
listed cross-streets (“SecondaryRoad”).
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Emergency Medical Services (EMS) dispatch logs. EMS dispatch logs, filtered for location and bicycle
involvement, were obtained from the Encinitas Fire & Marine Safety Department for both the main study
area and the control area for 2015 through 2024. Injuries for dispatches that resulted in transport to a
hospital were assumed to be severe, and all others were assumed to be non-severe. Note that one crash
was excluded, because a police report definitively established that it was a solo motor vehicle incident.

101 Crash List

The 101 Crash List is crowdsourced in chronological order based on information about crashes provided
to Mr. Issakov by the victims themselves, family members or friends of the victims, or eyewitnesses. The
information was transmitted in person; via email, text or phone; or on social media (e.g,, Facebook).
Social media posts that could not be independently corroborated were excluded. Injury severity was
assessed by Dr. Medak based on the accounts as complaint of pain/probable, visible/minor, or
severe/serious.
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Unproven separated bicycle lane safety:
Overreaching conclusions and marketing

Steven P. Linke, PhD, Carlsbad, CA

A. Introduction/Purpose

In 2023, the Federal Highway Administration (FHWA) published a report on separated bicycle lane (SBL)
safety (“2023 FHWA study”).? SBLs add vertical elements in the boundaries between bicycle and vehicle
lanes to “separate” them (known in California as “Class IV separated bikeways,” and sometimes called
“cycle tracks” or “protected bicycle lanes”). Based largely on the alleged statistical rigor of this study,?
the FHWA is now claiming that SBLs are established as “proven safety countermeasures” that “reduce
crashes by up to 53%” (see Figures 1 and 2).** In addition, the National Association of City
Transportation Officials (NACTO) is now claiming that SBLs are “appropriate for all streets in all

contexts.”®

However, a deep dive into the 2023 FHWA study and most other studies on the subject reveals that the
claim of an expected 53% reduction in crashes should, at a minimum, be accompanied by the following
warning statements:

o The expected 53% reduction in bicycle crashes applies only to the subset of crashes with moving
vehicles in mid-block locations more than 250 feet on either side of intersections (other crash
types were not studied, and intersection crashes had to be excluded from the study in order to
achieve statistical significance).’

e Other studies indicate that crashes are likely to increase with vehicles at intersections on SBL
corridors and with fixed objects, debris, other bicyclists, pedestrians, etc. throughout SBL
corridors, which could lead to net increases in injuries and fatalities despite mid-block
reductions in crashes.

e The expected 53% reduction in bicycle crashes applies to SBL designs with flexible post
delineators only. The study found that inclusion of other physical separation (e.g., wheel stops,
curbs, parked cars, etc.) degrades safety relative to the posts alone (removal of these other
physical separations is expected to decrease crashes by 40%).

The overly broad and thinly supported marketing claims around SBLs are frequently cited by state,
regional, and local policy-/decision-makers and their transportation staffs, as well as many bicycle
advocacy groups and enthusiastic constituents. This has led to a veritable movement in some
communities, including several in San Diego County, to install plastic posts, wheel stops, and other
vertical elements under the assumption that they will increase safety. Unfortunately, SBL projects seem
to be done in a rather rushed and indiscriminate manner, without assessing appropriate sites and





7/17/2025 DRAFT v0.9

designs, and without collecting detailed before-after data on usage and crashes, as recommended in
professional guidance documents.

Safety studies on the addition of conventional (painted) bicycle lanes on US roadways have been
relatively sparse—some showing reductions in crashes or injury severity, and many others showing no
reduction or an increase.® '’ US-based research has been even sparser for SBLs and has generated
similarly contradictory or inconclusive findings.»**>18-23 The studies are plagued by weak study designs,
small sample sizes/lack of statistical significance, unreliable bicycle counts, insufficient accounting for
confounding variables, exclusion of large numbers of crashes, ignorance of the crash types relevant to
the safety interventions, etc. There is stronger evidence in some European cities, particularly in the
Netherlands and Denmark, that SBLs may improve safety, but the cultural, topographic, and overall
infrastructural contexts are very different there, including the fact that about one-third of trips are done
by bicycle,?? as opposed to about 1% in the US.?*

Experience over the last five years in the north coastal region of San Diego County has included at least
three fatalities in SBLs (representing most of the bicyclist fatalities in the affected communities, which
had no fatalities in the prior five-year period), as well as large increases in crashes and injuries in SBLs on
South Coast Highway in the Cardiff area of Encinitas.?® These fatalities and many of the injuries can be
directly attributed to the SBLs themselves. Also, the family of a San Diego city staffer, who has been a
longtime advocate of SBLs, is now suing the city alleging an SBL led to the injury and emotional
traumatization of their son.?® While anecdotal, these observations also beg caution.

The primary purpose of this white paper is to detail to officials, who may only be familiar with select
headlines, conclusions, and marketing statements about SBLs, the limitations of the 2023 FHWA study.
While the 2023 FHWA study seemingly set out to be (and is being promoted as) a definitive safety model
“development” and “validation” study, it was beset by similar limitations described above for past
bicycle lane studies. It also has substantial data transparency issues. Like the SBL safety studies that
came before it, the 2023 FHWA study contributes to a growing body of research, but it remains
“exploratory,” and the level of evidence it provides is not sufficient to set broad policy.

A secondary purpose of this paper is to highlight several factors that can make SBLs more hazardous
than conventional painted buffer bicycle lanes. These factors should be considered when designing
future SBL studies and when considering installation of SBLs, because context and design are extremely
important.’* While carefully designed SBLs on some roadways may provide enhanced safety, installation
should be considered experimental and only done with caution. The aggressive “every street in every
context” marketing, and the resulting well-intentioned but indiscriminate installations endorsed by SBL
enthusiasts can have dangerous (sometimes lethal) unintended consequences.
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B. Executive summary (critique of the 2023 FHWA study)

o Key study design limitations:

(0}

Very basic, but essential, information was inexplicably not disclosed in the 2023 FHWA
SBL study, including the numbers and locations of the studied street corridors, as well as
the numbers, types, and severity of the crashes.

The authors stated that they were unable to determine the dates of installation of the
SBLs in their study, so, instead of using a more robust before-after study design
(comparing crashes on the same streets before and after SBL conversion), they were
forced to employ a weaker cross-sectional study design (comparing crashes on different
SBL and non-SBL streets).

Cross-sectional studies are more subject to contamination with “confounders”
(characteristics other than the SBLs that may account for observed differences in
crashes), and several potentially powerful confounders were not examined in the study,
including prevailing vehicle and bicycle speeds and driveway/alley density.

The authors acknowledge that the number of crashes in the study was “very small,” that
many statistical safety models were explored, and that the safety model should only be
applied with caution to at least one other city (Denver), suggesting that the model may
be “overfit,” and that the safety claims may not apply generally to other cities.

No evidence of independent peer review has been provided, and no records have been
produced in response to a 5/29/2025 Freedom of Information Act (FOIA) request for the
underlying datasets, so no independent assessment of the data can be done.

e Crash reporting gaps:

(0}

Unfortunately, the 2023 FHWA study only appears to have included the subset of on-
road vehicle-bicycle crashes present in police reports, even though it is widely
acknowledged (including by the FHWA itself) that this approach vastly under-reports
bicycle crashes. The excluded crashes are ones that do not involve moving motor
vehicles (e.g., crashes with fixed objects, opened vehicle doors, debris, other bicyclists,
pedestrians, etc.) and/or that occur off legally defined roadways—the very types of
crashes that are amplified by SBLs. Large proportions of these unreported crashes result
in injuries leading to hospital visits/stays.

This limited subset of crashes was then further constrained to only crashes that
occurred in the portions of mid-block street segments greater than 250 feet from all
intersections along the SBL corridors, because exclusion of intersection crashes was
necessary to achieve statistical significance to support the safety conclusion. This,
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despite the fact that SBLs can reduce visibility of and increase crashes with bicyclists
around intersections.

0 Bicyclists cannot avoid intersections when traveling on SBL corridors, meaning that any
alleged reduction in crashes could be largely or entirely the result of reduced reporting
and shifts to other crash types and locations that were excluded from analysis.

e Extrapolated bicycle volume data:

0 Bicycle volume data (critical to calculate crash rates) was not collected as originally
planned due to the pandemic. Instead, statistical model-based extrapolation of limited
historical data was used, with inconsistent and sometimes counter-intuitive results.

0 2020-2021 volume data were excluded without showing the effects or providing a
detailed justification, undermining the reliability and transparency of the findings.

e Safety model inconsistencies/Lack of generalizability:

0 Study results varied widely between cities; statistically significant improvements were
only found in one city (San Francisco), and the main finding of the study (that plastic
posts alone resulted in the largest crash reduction) was not supported in the city with
the largest number of studied segments (Seattle).

0 Crash data from 2020-2021 and from segments with alleged zero traffic was excluded
from the study without showing the effects or providing a detailed justification.

0 Validation of the model with data from Austin and Denver was only an assessment of
statistical equivalency, not evidence that SBLs actually reduced crashes in those cities,
and the authors cautioned about the applicability (generalizability) of the results to
Denver.

0 The model may not be generalizable to cities beyond San Francisco and, perhaps,
Cambridge.

0 The primary proposed safety benefit of SBLs is reduction of overtaking-type crashes with
vehicles. However, no data on crash types or injury severities is presented to assess this
alleged benefit.

e Policy implications:

0 Bodies like FHWA and NACTO are using inconclusive/contradictory studies to promote
SBLs, which, given current evidence, should still be treated as experimental and used
with caution—not mandated as universal safety solutions in all contexts.

0 Future studies of SBL safety intended to set national policy should: (1) focus on before-
after study designs that fully account for confounders, (2) be powered with sufficient
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crash sample sizes to make statistical conclusions without model overfitting, (3) make
the underlying data available for independent confirmation, (4) more fully account for
bicycle crashes and injuries (e.g., by combining emergency/hospital data with police
reports), (5) account for safety through entire SBL corridors, including intersections, and
(6) accurately account for changes in bicycle counts.

C. Summary of hazards created by SBLs, plus design guidance

e Foragood literature review of many of the following issues, see the Discussion in Cicchino et al.,
2020, and for examples of SBL design guidance, see the San Diego County Bicycle Coalition’s
Cycle Track Toolkit.?’

e Rideable lane width is a key component that affects many of the risks described below, including
maneuverability within an SBL. NACTO “recommends” at least 7.5 feet.® If that cannot be
achieved, painted bicycle lanes should be considered instead of SBLs. The safety of NACTO's 5-
foot “minimum” rideable width is unproven.

e SBLs increase solo bicyclist crash risk due to the large number of fixed vertical objects
introduced into a constrained space, like plastic posts/bollards and wheel stops. Many of the
crashes in the South Coast Highway SBLs have involved such objects.?

e Unexpected transitions into SBLs can lead to solo bicyclist crashes with the vertical elements, so
they should be well-marked. At least one of the SBL-involved bicyclist fatalities in north coastal
San Diego County can be attributed to this.?

e SBLs can increase solo bicyclist crash risk due to debris accumulation arising from less cleaning,
combined with reduced maneuverability to avoid the debris.

e SBLs increase bicycle-bicycle crash risk due to speed differentials (e.g., recreational bicyclists,
experienced cyclists, and e-bicyclists) in the same constrained space.

e SBLs can increase bicyclist-pedestrian crashes due to pedestrians improperly using the SBL for
walking/jogging.

e SBLs tend to reduce visibility/awareness between vehicle operators, bicyclists, and pedestrians
at intersections, driveways, and alleys, leading to increased crash risk during vehicle right turns
(right hooks), particularly for trucks and other vehicles with larger blind spots. Numerous serious
injuries and fatalities related to right hooks have been reported across the US at SBL
intersections, including a fatality in Encinitas.? If vehicle deceleration or mixing areas are not
possible or practical, consider painted bicycle lanes instead of SBLs.
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e Two-way SBLs are even more dangerous than one-way at intersections/driveways/alleys,
because pedestrians and turning drivers may not be aware of bicyclists traveling in both
directions (i.e., oncoming bicyclists are coming from an unexpected direction).

e Steep downhill grades that increase bicyclist speeds can further increase the risks described
here due to the lack of space/time for maneuvering in the constrained space.

e  SBL vertical barriers can hinder emergency vehicle access and maneuvering of disabled vehicles.

D. Conventional vs. separated bicycle lanes

Conventional bicycle lanes are typically delineated only by painted lines, sometimes with striped buffers
between them and travel and/or parking lanes. There is currently a movement to promote construction
of SBLs, distinguished by the inclusion of vertical elements in the buffer area(s), such as:

e Flexible post delineators (sometimes called “plastic bollards” or “flexposts”)
o  Wheel stops that create a non-continuous “curb” (similar to those in parking lots)
e Continuous curbs, medians, planters, parking lanes, or other barriers

The rationale for SBLs is that they may increase perceived safety and ridership due to “separation” from
vehicles.”2 However, despite substantial marketing claims that they also increase actual safety, they may
only create the appearance of safety while making streets more hazardous.

E. FHWA and related SBL safety research

2015 FHWA SBL crash analysis report. In May 2015, the FHWA published a Separated Bicycle Lane
Planning and Design Guide,?® which included a “Crash Analysis Report” on 17 street corridors in 9
different cities. The report considered the SBL safety findings to be inconclusive:

An in-depth analysis of crash and ridership data from implemented separated bike lanes in the
U.S was completed to evaluate safety outcomes and inform the recommendations of this guide.
While the bicycle collision and volume data that exist for most implemented projects is not yet
sufficient to draw broad-based conclusions concerning the overall safety of separated bike
lanes, the analysis did uncover useful insights to build upon in future analyses.

Crash Modification Factors. The 2015 FHWA report went on to call for additional safety studies,
including the establishment of Crash Modification Factors (CMFs) for SBLs, emphasizing how it was
imperative that future studies use more robust data collection and study design methods, which were
outlined in an evaluation checklist and data collection section. Recommended methods for the
development of CMFs have been published by multiple transportation organizations, as well.?>3°
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Note that a CMF is a number that, when multiplied by expected crashes under current conditions
(typically derived from historical crashes), is intended to estimate a change in future crashes when a
certain modification is made to a roadway. A CMF less than 1.0 predicts a reduction in crashes, while a
CMF greater than 1.0 predicts an increase. For example, a CMF of 0.47 would theoretically predict a 53%
reduction in crashes.

2023 FHWA study. The study includes the 0.47 CMF for conversion of a generic bicycle lane into an SBL
with plastic delineator posts. It includes data from an unspecified number of street corridors in five
different cities, although the statistical model that produced the CMFs only included three of the cities
(San Francisco, CA, Cambridge, MA, and Seattle, WA) due to limited sample sizes in the other two
(Austin, TX and Denver, CO).

It is evident from the published material that the study did not go as originally planned due to profound
challenges in collecting the data, as well as inconsistencies in the data. The authors clearly did a lot of
work (in fact, a lot more creative statistical work than they likely originally planned), and they seemingly
did the best they could under the circumstances to support their premise that SBLs improve safety.
However, as detailed below, this new study has many limitations and failed to meet the more robust
data collection and evaluation standards considered imperative in the 2015 report.

SANDAG on SBLs. The San Diego Association of Governments (SANDAG), the Metropolitan Planning
Organization for San Diego County, has apparently partnered with FHWA and NACTO to some extent on
SBLs (based on webinar comments). SANDAG recently released its draft 2025 Regional Plan,?! which says
they will follow the “NACTO Contextual Guidance for Selecting All Ages & Abilities Bikeways" that
includes SBLs or other separated paths on all streets with speed limits >25 mph (Figure 3). This appears
to create an inappropriate mandate for local jurisdictions to construct SBLs on all streets other than
local neighborhood streets in order to receive or compete for SANDAG funding, which could
unintentionally make conditions more hazardous for people of all ages and abilities.

F. Challenges to design reliable safety studies

Study basics and confounding factors. It is beyond the scope of this paper to delve deeply into the
designs of roadway safety studies. Generally, though, safety “outcome” data (e.g., numbers or rates of
crashes, injuries, and/or injury severities) is compared for streets based upon the presence or absence
of a safety “countermeasure” (in this case SBLs). Most studies will either compare the same streets
before and after SBLs were installed (before-after/longitudinal study), or they will compare different
streets with and without SBLs during a single time period (cross-sectional study).

Every comparison will include some potential “confounding factors” —differences between the streets
other than the absence or presence of SBLs—which could explain part or all of any differences in safety
outcomes independent of the SBLs. Therefore, to establish a clear cause-effect of the SBLs, it is critical to
control for potential confounders, such as:
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e Traffic volumes (vehicle, transit, bicycle, and pedestrian)
e Different types of vertical SBL elements

¢ Bicycle lane/buffer widths, presence of green paint, etc.
e Population density/land use

e Vehicle speeds

e Bicycle speeds

e Corridor length

e Grades

e Intersection/driveway/alley numbers and spacing

e Length of vehicle/bicycle mixing zones at intersections
e Vehicle turning frequency

e Intersection control types

e One-way vs. two-way vehicle lanes

e Through- and turn-lane numbers and configurations

e Parking lanes and/or medians

e Lighting

e Crash reporting method changes

Before-after (longitudinal) studies. Studies that compare the same streets before and after installation
of an SBL are the strongly preferred and most robust study type to estimate CMFs, because there tend
to be far fewer known or potentially unknown confounding variables.3>3233 The physical characteristics
tend to stay the same, except the ones that arise from the SBL installation under study. Factors that vary
over time, such as traffic volumes, and perhaps changes in crash reporting, might be examples of the
limited variables that need to be controlled.

Cross-sectional studies. Before-after studies typically require several years of data both before and after
SBL installation, which requires the existence and collection of more data. A less data-intensive design is
a cross-sectional study, in which several different streets are analyzed during the same time period—
some with SBLs and some without. However, it is difficult to identify sets of comparable control streets
to assess whether differences in crashes are due solely to the SBLs, or whether they are due to one or
more of the numerous other confounding variable differences, such as those listed above and, for
example, why SBLs were installed on certain streets and not others.

Examples of weak study designs. A 2013 study of 19 US SBLs (Lusk et al., Bicycle Guidelines and Crash
Rates on Cycle Tracks in the United States) concluded that SBLs have lower vehicle/bicycle crash rates
than a national average crash rate.3* However, comparing crash rates to an alleged national average is
an extremely weak cross-sectional study design that does not account for any confounding variables. In
fact, it was subsequently pointed out that the observed crash rate differences were more correlated to
intersection density than the presence of SBLs, among other weaknesses. The streets with higher
intersection densities had crash rates much higher than the national average and the streets with lower
densities had lower crash rates—all independent of the presence of SBLs.*
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Another widely publicized 2019 study of crashes in 12 large US cities over a 13-year period (Marshall
and Ferenchak, Why cities with high bicycling rates are safer for all road users) proclaimed that the
presence of SBLs in the cities was associated with better safety outcomes.?! Although this study was
presented as having a very large sample size, its conclusions are specious due to several methodological
flaws. For example, the study appears to have included 1,300 miles of off-street trails in its definition of
SBLs with only 12.5 miles of actual SBLs, and it failed to account for key confounding variables including
population densities and traffic volumes/speeds, among several other statistical problems.%®

Selection bias. Another factor that affects all studies is potential “selection bias.” This arises from the
fact that interventions, such as SBL conversions, that do not perform well (and perhaps even removed)
are less likely to be included in safety studies, biasing results to locations where they tend to work
better.

FHWA study critique:

Study design. The 2015 FHWA report used the more robust and preferred before-after study design on a
limited set of sites, but, given an inconsistent mix of findings, the SBL safety results were ultimately
considered inconclusive. The report stated:

..[l]t is imperative...to collect bicycle and motor vehicle crash and volume data for a sufficient
period of time before and after separated bike lane installation. This will improve understanding
of safety benefits and design considerations...

The 2023 FHWA study was an opportunity to conduct a before-after analysis on a larger set of sites with
more robust data. However, the authors used the less robust cross-sectional approach, because, as they
describe in the study, they were unable to determine the dates of conversion to SBLs for the sites they
were studying.

As described above, cross-sectional studies are more subject to bias from confounding variables when
comparing SBL and non-SBL facilities. Adding to that concern, the authors lamented that the 2020
pandemic limited their data collection to pre-existing databases. Further, the authors did not identify
any of the specific streets studied as SBL vs. non-SBL. They only identified the cities, preventing any
independent comparison.

Confounders. The 2023 study employed a statistical method called “propensity score weighting” (PSW)
to help reduce potential confounding variable bias, but PSW can only estimate the effects of variables
that are chosen to be included. For example, the authors do not appear to have included vehicle speeds,
bicycle speeds, and driveway/alley density, among other variables, in their modeling, all of which have
been shown to affect crash frequencies.?>*>3” And there could be other unknown differences between
the undisclosed streets that bias the results.

The study also does not account for variations in the individual SBLs beyond the presence of flexible
posts or “other” elements. These potential confounders include variations in lane widths or the types of
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other elements (e.g., wheel stops vs. planters vs. parking lanes), which are likely to have very different
effects on safety.

Lack of transparency. Beyond just the design, the study has a noteworthy lack of transparency in that
very basic, but absolutely essential information, like the numbers and identities of the studied street
corridors, as well as the numbers, types, and severity of the crashes, are not disclosed. In addition,
bicycle volume and crash data from 2020-2021 and street segments with alleged zero traffic were
excluded from the study without showing the effects or providing a detailed justification.

Lack of peer review and inability to confirm results independently. In addition, there is no evidence
that the study has undergone any sort of formal peer review (particularly from a statistical modeling
standpoint); instead, it was just published directly by the FHWA. A FOIA request was submitted to the
FHWA on 5/29/2025 (FOIA Control Number 2025-0509) for access to the databases used for the study.
The request was forwarded to the academic institution of the authors (Texas A&M University) and then
back to the FHWA, but no responsive information has been received. Without peer review or
independent assessment of the data, any findings should be treated with great skepticism.

While cross-sectional studies can be acceptable to help establish CMFs, several other limitations in the
2023 FHWA study further compromised it, as described below.

G. Challenges in measuring overall safety throughout street corridors

The ultimate goal of decision-makers should be to improve overall safety throughout a bicycling
corridor. Safety is typically measured by the number or rate of bicycle crashes and injury severity types.
However, these measurements are challenging for any bicycle study, particularly for SBLs.

G.1. Under-reporting of bicycle crashes and injuries in police reports

State motor vehicle department crash data is derived from police reports, and a crash is generally
defined as "an accident that involved a motor vehicle that occurred on a public highway or road in the
U.S. and that resulted in property damage or personal injury."3® Ironically, while the vast majority of
bicycle crash studies have relied almost exclusively on such data, most bicycle crashes and injuries do
not involve motor vehicles and/or occur off the legal “roadway.” This includes crashes caused by fixed
objects like vertical components adjacent to the bikeway, opened vehicle doors, debris, other bicyclists,
pedestrians, animals, etc.--the very types of crashes that are amplified by SBLs—and the SBLs themselves
are typically legally considered to be “off-roadway.”

o Fixed objects. SBLs add significant numbers of new vertical elements to the roadway, such as
the flexible posts and curbs, and concurrently reduce the space to maneuver. This factor directly
increases the likelihood that bicyclists will crash into fixed objects.

10
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e Debris. Vehicles tend to push road debris to the edges of streets, where SBLs are usually
located. The vertical elements of SBLs often amplify debris-related crash risk, because they tend
to create lanes that are not accessible by conventional street cleaning equipment. Rain and
snow also can differentially affect SBLs due to drainage and plowing issues.

e Other bicyclists. The limited widths of most SBLs prevents safe passing. So, with the speed
differentials of recreational cyclists, experienced cyclists, and ebikes, there is a higher likelihood
of crashes with other bicyclists, or with SBL infrastructure in attempts to leave the SBL to pass.

e Pedestrians. Walkers and/or joggers often end up in bikeways for a variety of reasons. For
example, some joggers prefer the asphalt of a bikeway to the concrete of a sidewalk. In
addition, lack of right-of-way width may mean that an SBL installation reduces or eliminates
pedestrian areas. These increase the likelihood of bicycle/pedestrian conflicts and crashes.

References demonstrating crash under-reporting

e 1999: The FHWA published a comprehensive literature review of studies comparing police
report-based crashes with emergency department (ED) visits and hospitalizations. Their
conclusion was that police reports/crash statistics fail to include about 40-50% of ED visits (up to
82% in one jurisdiction) and 25-40% of hospitalizations of injured bicyclists.

e 2016: Based on data from the Massachusetts Department of Public Health, Boston police
reports miss 76% of bicyclist ED visits and 60% of hospital admissions.*®

e 2018: A University of California, Berkeley SafeTREC group published a more recent literature
review, concluding that 54-93% of hospital visits were not linked to police reports.*!

e 2021: A study in Orlando, Florida showed that 73% of ED visits and 57% of hospital admissions of
bicyclists arose from crashes that did not involve motor vehicles, and, thereby, likely would not
be reflected in police reports.?’

e 2024: A study of bicyclist crashes/injuries in Toronto showed that 92% of bicyclist visits to EDs
were not reflected in police reports.*

e 2025: In areport on the Cardiff-area Coast Highway SBL in Encinitas, CA, over 60% of emergency
vehicle dispatches for bicycle-related crashes did not have a corresponding police report.?

The references cited above also discuss under-reporting of bicycle crashes from other studies too
numerous to cite or detail here. The discordances in crash numbers between police reports and other
sources varied greatly among the studies, but the common themes are: (1) most bicycle crashes do not
appear in police reports or motor vehicle department statistics, because they do not involve moving
motor vehicles and/or occur off-roadway, and (2) substantial percentages of these crashes result in ED
visits and hospitalizations. Accordingly, the authors emphasize the need to assess records related to
hospital visits, in addition to police reports, to avoid under-reporting of bicycle crashes and to avoid
erroneous conclusions about the benefits of proposed safety countermeasures.

11
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FHWA study critique:

The 2015 FHWA report acknowledged that their “[c]rash data includes only reported crashes involving a
bicycle and a motor vehicle.” In its call for development of CMFs for SBLs and other future studies, it
went on to recommend comprehensive collection of crash and injury severity data. Unfortunately, the
2023 FHWA study provides very little information on the source of its crash data, but it, too, included
only moving vehicle-bicycle crashes, with the authors stating:

Possibly, other bicycle crashes may have occurred and were not reported. The research team
was unable to incorporate these unreported crashes into the scope of this study.

A study comparing bicyclist visits to San Francisco General Hospital (SFGH) and police crash reports
showed that: (1) 41.5% of injuries were bicyclist-only (did not involve a motor vehicle), (2) bicyclist-only
injuries were four times more likely to require hospital admission than vehicle-bicycle injuries, and (3)
there was no police report associated with 54.5% of all bicyclist injuries.** SFGH is the only Level |
trauma center serving San Francisco, which is the primary city contributing crash data in the 2023 FHWA
study. This under-reporting raises direct questions about the conclusion that SBLs reduce crashes,
including those leading to severe injuries.

In summary, the 2023 FHWA study and the vast majority of other SBL safety studies do not account for
any of the above-described non-vehicle-involved crashes or vehicle-involved crashes at intersections,
which tend to be the majority of bicycle-involved crashes, particularly in SBLs. Therefore, any alleged
reduction in crashes could be largely or entirely the result of reduced reporting and shifts to other crash
types and locations that were excluded from analyses.

G.2. Unreliability of bicycle crash rate comparisons/aggregation bias

Bicycle crash rates are calculated by dividing the number of crashes by the number of bicycle
trips/volume or mileage traveled (e.g., “crashes per 100,000 trips” or “crashes per million miles”). These
should provide a more accurate reflection of safety, because different streets have very different
amounts of bicycle usage (sometimes called “exposure”)—both baseline and changes over time. The
previous section described how systematic under-reporting of bicycle crash numbers, particularly in
SBLs, has the potential to skew safety results. Guesses at bicycle counts (exposure) can further skew the
results.

FHWA study critique:

The 2015 FHWA report emphasizes the importance of collecting accurate bicycle count data when
developing CMFs.?® For the 2023 FHWA study, the original intent was to collect bicycle counts at the
study sites in the Spring of 2020 to produce the SBL CMFs, but the authors apparently canceled that due
to travel restrictions arising from the pandemic. Instead, they had to rely on limited historical counts
from various areas in the cities from which they attempted to develop predictive statistical models to
extrapolate counts at the actual sites. Also, many of the bicycle counts appear to be based primarily on
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extrapolation from vehicle traffic adjusted for variables like the presence of bicycle lanes, population
density, land use, etc., which is an even wilder guess. AASHTO/FHWA guidance on CMF-development
protocols points out the likelihood of bias due to data aggregation, averaging, and/or incompleteness.>°

For the three cities used to produce the SBL CMFs, two of them used different methods, and multiple
variables had opposite (and sometimes counter-intuitive) effects, while a statistical model could not
even be developed for the third. For San Francisco, a Poisson mixed—effect model was produced to
predict the bicycle counts, with higher counts being predicted for streets with more bicycle lanes and
higher population density (Table 34). In contrast, for Seattle, a Gaussian mixed-effect model was
produced, with lower counts counter-intuitively being predicted for streets with bicycle lanes and higher
population density (Table 42). For Cambridge, the authors stated: “Although the research team made
several attempts to statistically develop a nested mixed-effect negative binomial model, they were
unable to identify any models that converged.”

The San Francisco model also had the seemingly counter-intuitive observation that bicycle counts were
higher in commercial and industrial areas relative to residential, public, and mixed-use areas. Also,
essentially two different models had to be produced for Seattle (one for data from 2016-2018, and
another for data from 2014-2015 plus 2019), because the results were so different in these sets of years.

Further, the authors excluded all bicycle exposure data from 2020 and 2021 for all cities, which they
justified by citing the different travel patterns in those years due to the pandemic. However, no
guantitative assessments were presented, so it is impossible to determine the impacts on the
conclusions, or whether the exclusion was justified.

The authors stated:

Ideally, this assessment should have included known bicycle exposure volumes...However, the
implementation of SBLs in the United States is in its infancy, and multiyear bicycle counts are
limited. In addition, the recent COVID-19 pandemic created challenges for research team
members to travel to locations and conduct additional counts. Ultimately, the bicycle exposure
variable...was estimated based on a variety of bicycle count types that included short-term
bicycle counts, periodic counts that occurred regularly (usually every 2 yr), and a few permanent
bicycle count stations.

..[T]he team allowed some variability for how much bicycle count data could be used and
potentially extrapolated to surrounding facilities.

In summary, despite the critical importance of accurate bicycle exposure data to determine crash rates,
the authors of the 2023 FHWA study were unable to collect that data and, instead, had to rely upon
guesses from statistical models that included multiple counter-intuitive variables and were different for
each city and different time periods. This was not consistent with standards called for by
AASHTO/FHWA.
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G.3. Intersection crashes (within 250 feet) had to be excluded to achieve statistical significance

SBLs are typically installed on street “corridors” that are comprised of “intersections” linked by the
street “segments” between them (as opposed to being installed on single, isolated segments with no
intersections). Even setting aside the crash number and bicycle exposure data limitations described
above, most SBL safety studies, including the 2023 FHWA study, only report safety improvements within
individual segments—not when intersections or complete corridors are included in the analyses.

Obviously, though, it is not possible for bicyclists to skip the intersections, where a majority of
vehicle/bicycle crashes occur.?#** Ironically, the vertical elements of SBLs tend to make vehicle drivers
and bicyclists less aware of and/or less visible to each other, which increases vehicle/bicycle crash risks
during turning movements at intersections. SBL separation with parked cars or vegetation further
exacerbates the awareness/visibility problem.

In many cases, the vertical elements of an SBL are installed right up to the turning area, so right-turning
vehicles must remain in the through lane (often with through-traveling vehicles behind them) until the
last second, then suddenly turn right—across the SBL with potentially less visible cyclists. This is in
contrast to the more traditional dashed mixing areas, where the bicycle lane becomes a shared right-
turn lane for vehicles, or where vehicles move right across the bike lane into a dedicated right-turn lane.
Although these mixing areas are potential vehicle/bicycle conflict points, they are designed to be lengths
that allow safe mixing, rather than last-second, potentially unexpected turns across the bike area.

Several fatalities and serious injuries have been reported arising from vehicles making right turns across
SBLs. For example, in 2020, a bicyclist was killed in the westbound SBL on Leucadia Boulevard at
Moonstone Court in Encinitas, CA when he struck the side of a right-turning truck.* Plastic post
delineators had been installed all the way up to the turning area at the intersection, eliminating any
mixing zone. The City of Encinitas eventually settled a lawsuit*® that alleged: “[These] dangerous
conditions created a trap that a reasonably careful person would not notice or anticipate as being
dangerous, since the lack of dashed lines, and presence of bollards/stanchions created a false sense of
safety while operating a bicycle in the bikeway while at the same time, depriving automobiles adequate
opportunity to merge into the bikeway to turn right onto Moonstone Court.” Several of the SBL plastic
posts leading up to the intersection were removed after the fatality to create a mixing area.

In 2024, two bicyclist fatalities occurred at intersections in SBLs in Cambridge, Massachusetts under
virtually identical circumstances to the fatality in Encinitas.*” Also in 2024, a life-altering traumatic brain
injury occurred in Seattle when an SUV made a right turn across an SBL at a driveway (neighbors have
reported frequent yelling there due to other close calls).®® That incident also led to a lawsuit against the
city for its dangerous design and insufficient sight distance. In July 2025, a bicyclist riding in an SBL in
Montreal struck the side of a right-turning truck (dashcam video available in the linked news story).* In
each of these cases, the vertical elements (plastic posts or curbs) were installed right up to the
intersections, the vehicle drivers appear to have been unaware of the bicyclists traveling in the same
direction (blind spot), and the bicyclists were unaware that the right turns were happening until it was
too late.
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In San Francisco, the Market Street/Octavia Boulevard intersection has been considered one of the most
dangerous to bicyclists due to vehicles turning right across an SBL there.>’. Note that this is not an
exhaustive list of right hook crashes in SBLs—just a few recent incidents that include the cities in the
2023 FHWA study (San Francisco, Cambridge, and Seattle).

FHWA study critique:
The 2015 FHWA report observed:

Increases in bicycle crashes after separated bike lanes were built were especially pronounced at
intersections...

It appears that the introduction of separated bike lanes may result in increased challenges at
intersections, relative to separated or protected midblock locations. All six of the sites where the
analysis included consideration of intersection vs. midblock crashes saw an increase in the
percentage of crashes that occurred at an intersection relative to crashes at midblock. This was
true for bicycle crashes as well as those not involving a bicycle.

The 2023 FHWA study reported:

Initially, the research team hoped to develop CMFs for segments and intersections, but their
attempts to model intersections and/or entire corridors were unsuccessful. Consequently, the
team focused on developing robust CMFs for segments. Future work may be to conduct
research that estimates the safety effect of the various types of SBL-to-intersection transitions...

The research team assessed the prospect of using intersection-only and corridor-type models
but found that for the available dataset, these two options did not yield statistically viable
results.

First, it is particularly bizarre that none of the actual street names/locations of the SBLs were ever
revealed for any of the cities in the 2023 FHWA study. Second, the fact that intersection crashes had to
be excluded in order to achieve statistical significance is a critical flaw in the safety claim. In fact, all of
the SBL intersection-based fatalities and serious injuries described above would have been excluded
from the crash analysis.

In addition to excluding all crashes at the intersections themselves, the 2023 FHWA study also excluded
crashes that occurred within 200 to 250 feet on both sides, which was not disclosed in the report itself
but was described by the primary author in a webinar describing the results.” Although those distances

"

are commonly accepted as being within an intersection’s “area of influence,” it means that the entire
study was based only on crashes that happened in the middles of the “blocks” extracted from the full

SBL corridors.

Also, block lengths can vary significantly between cities and different parts of the same city, which is not
addressed in the study. There is no indication of what proportions of the corridors were actually
included in the analysis.
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In summary, while the 2023 FHWA study sought to demonstrate the corridor-level safety of SBLs, the
inclusion of crashes that happened within 250 feet of both sides of intersections clearly caused the
statistical models to fail. In the absence of quantitative assessments of all of the excluded data, or
shared access to the underlying datasets to allow independent analysis, it is impossible to determine the
overall safety impacts of the SBLs.

G.4. Vehicle safety, emergency vehicle response times

There also are safety concerns with SBLs independent of bicycle crashes. The barriers do not allow
disabled vehicles to go to the edge of the street, and they reduce the ability of vehicles to yield to the
edge when emergency response vehicles need to pass—requiring them to remain in active through-
lanes. This is particularly true of streets with few through-lanes. This could negatively affect emergency
vehicle response times and/or put drivers of disabled vehicles at risk.

H. Crash modification factor modeling
FHWA study critique:

The statistical modeling of the crash data to produce the CMFs also was quite muddled in the 2023
FHWA study. Table 1 (below) contains a summary of segment numbers and CMFs for “flexible posts”
compared to “traditional or flush buffered bicycle lanes.” Although numerous other comparisons were
described in the study, this was the main reported finding, so this critique will focus on that area
(although it applies to the other comparisons as well).

Table 1
Safety model Total Non-SBL | SBLs both |SBLs single . Standard
develop‘:nent sites | Segments | Segments | directions*® directicgn cMF Estimate Error p-Value | Table'
San Francisco (SF) 384 320 28 36 0.338 -1.0849 | 0.3602 0.0026 47
Cambridge 179 155 24 0 0.592 -0.5244 0.7486 0.4836 50
SF + Cambridge 563 475 52 36 0.316 -1.1507 0.3366 0.0006 52
Seattle 660 541 71 48 1.178 0.164 0.883 0.853 58
All three 1223 1016 123 84 0.468 -0.758 0.267 0.005 60
"Validation" sites
Austin 68 40 24 4
Denver 384 368 13 3

*Either one-way SBLs on both sides of a roadway or a two-way SBL on one side.

Overfitting/small crash sample size. In statistical modeling, when sample/event sizes are small, many
variables are included, and many different models are explored, there is a risk of something called
“overfitting.” This could mean that, while an apparently very good model can describe crashes in the
specific data being analyzed, the model does not reflect reality and will not “generalize” to accurately
predict crashes in other data/cities. In this regard, the authors stated:
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The research team found the number of bicycle crashes [events] to be very small...

The research team developed several regression models for Cambridge, San Francisco, and
Seattle (both independently and with a merged dataset).

The actual numbers of crashes in each city/corridor are never revealed in the study, and many variables
(some counter-intuitive) and models seem to have been tested in many different combinations, raising
concerns about potential overfitting.

Lack of statistical significance in individual cities. San Francisco was the only individual city for which a
statistically significant CMF could be developed (0.338, p = 0.0026). It is curious that the addition of
Cambridge, which had a worse and not statistically significant CMF as its best model (0.592, p = 0.4836),
to San Francisco produced a better CMF than San Francisco alone (0.316, p = 0.0006). And although
Seattle had the largest sample sizes (by far) of both non-SBL and SBL segments, the authors also were
unable to develop a statistically significant CMF, and the best case model there showed an increase in
crashes in SBLs vs. non-SBL segments (CMF = 1.178, p = 0.853). Note that Austin and Denver were
completely excluded from CMF development, presumably due to low sample sizes of segments and/or
crashes.

Disparate Seattle safety element results. The optimal statistical model developed on the Seattle data
(although not statistically significant) suggested that SBLs with only flexible posts essentially imparted no
safety improvement, while SBLs with flexible posts plus other vertical elements imparted a small safety
improvement. This is in contradiction with the overall finding in the model developed from the
combined Seattle/San Francisco/Cambridge data that flexible posts alone impart a large safety
improvement that is degraded when combined with other vertical elements.

Significant differences between cities. In the final model developed from the combined Seattle/San
Francisco/Cambridge data, the city locations themselves showed up as the most impactful coefficients,
indicating that the crash rates were substantially different in each city and raising questions about the
generalizability of the calculated CMFs to cities other than San Francisco and, perhaps, Cambridge.

Insufficiently characterized data exclusions. For the three-city final model, it appears that the authors
removed all segments for which their estimate of average daily vehicle traffic (ADT) or annual average
daily bicycles (AADB) was zero. It is unclear why some street segments would have had zero traffic.
More importantly, it is unclear how many segments were removed, because the table with the results
(Table 59) claims that all 1,223 segments from the three cities were analyzed.

The authors discounted this as a “housekeeping issue.” However, there was no explanation of what
effect inclusion of those segments would have had on the model, and there was no mention of
excluding segments with zero estimated traffic in the separate statistical modeling done on the San
Francisco and Cambridge data.

On a related matter, similar to the situation described above for bicycle exposure data, the authors
excluded crash data from 2020 and 2021 for all cities, stating in the Tech Brief (and not the main paper):
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Note that data for 2020 and 2021 were excluded from the CMF development efforts because
those data were atypical.

However, no further justification was made for the exclusion of this data, beyond the claim that it was
“atypical.” In the absence of quantitative assessments of all of the excluded data, or shared access to
the underlying datasets to allow independent analysis, it is impossible to determine the overall safety
impacts of the SBLs.

Inconclusive validations. The so-called “exploratory validation” of the model with the Austin and Denver
data was only an assessment of statistical equivalency—without any evidence that SBLs actually reduced
crashes in those cities. In addition, while the equivalency test appeared to work for Austin, the Denver
findings were quite different, and the authors rationalized this as follows in the Tech Brief with no

further justification:

...[T]he CMF for Denver conditions should be applied cautiously. The team was not completely
sure about why these data differed, but Colorado has different weather patterns (particularly in
the winter) and has a greater elevation than the other study sites.

This further amplifies the concern that the model may not be generalizable to cities beyond San
Francisco and, perhaps, Cambridge.

Lack of crash type or injury severity data. The primary proposed safety benefit of SBLs is reduction of
overtaking-type crashes with vehicles, which are the ones that occur mid-block.! However, the study
includes no data on crash types or injury severities to assess this alleged benefit, which could have
helped support the safety conclusions. Further, mid-block vehicle overtaking crashes tend to be a small
minority (<10%) of overall bicycle crashes,?” so the study and its crash reduction conclusion ignore the
vast majority of bicycle crashes, including the many bicycle crash types that can increase substantially in
SBLs (e.g., intersection hooks, crosses, and T-bones, as well as fixed objects, debris, other
bicyclists/pedestrians, etc.).

I. Inconsistencies in findings between studies

Flexible posts (bollards) alone vs. bollards plus other elements. It is not uncommon for different
studies by different researchers to reach somewhat different conclusions or, for example, suggest some
differences in the magnitude of safety benefits. However, when it comes to research on SBL safety, the
inconsistencies in the findings within individual studies and between studies tends to be quite large. This
indicates the need for larger, better-controlled studies.

One example is the alleged impact of different vertical elements on crashes. The 2015 FHWA report
concluded:

18





7/17/2025 DRAFT v0.9

Plastic bollards applied in conjunction with other characteristics...were associated with a
decrease in average annual total crashes while plastic bollards applied on their own were
associated with an increase.

In stark contrast, the main finding of the 2023 FHWA study is that plastic bollards (flexible posts) alone
had a CMF of 0.468 relative to conventional bicycle lanes (predicting a 53.2% reduction in crashes??)
the red box in Table 60 of the study below. However, when other vertical elements were added to the
bollards, crashes increased relative to the bollards alone, and the results were no longer statistically

--See

significant (orange box in the table).

In fact, the FHWA CMF Clearinghouse reports a CMF of 0.605 for “Convert Blended vertical element Bike
Lane to Flexible Delineator Post Bike Lane” based on the 2023 FHWA study.>? In other words, for an SBL
that includes both plastic posts and wheel stop curbs, removal of the wheel stops (leaving only the
plastic posts) would be expected to nonsensically reduce vehicle-bicycle crashes by 39.5%.

Table 60. CMFs for bicycle crashes in San Francisco, Seattle, and Cambridge.

Condition CMF | Estimate | Standard Error | p-Value | Significance
Flush buffer® 1.128 [0.121 0.173 0.484 —
Flexible posts® 0.498 | —0.698 0.264 0.008 **
Flexible posts® 0.441 | —0.819 0.297 0.006 **
Flexible posts® 0.468 | —0.758 0.267 0.005 **
Blended® 0.822 | —0.196 0.252 0.437 —
Blended” 0.729 | —0.316 0.300 0.292 —
| Blended* 0774 | —0.256 [ 0.263 | 0.331 | —
Flexible posts® 0.605 | —0.502 0318 0.114 —
Flexible posts or blended® | 0.640 | —0.447 0.203 0.028 *
Flexible posts or blended® | 0.567 | —0.568 0.253 0.025 *
Flexible posts or blended® | 0.602 | —0.507 0212 0.017 *

—Not statistically significant.

*Statistically significant at the 0.05 level.

**5tatistically significant at the 0.01 level.

aBase condition: traditional bicycle lane.

bBase condition: flush buffered bicycle lane.

cBase condition: traditional or flush buffered bicycle lane.
dBase condition: blended vertical element.

Mixing zones. Another area of controversy is the safety of so-called “mixing zones,” where vehicles and
bicycles conflict at intersections. The 2015 FHWA report stated:

Mixing zones in combination with other treatments was associated with a decrease in average
annual total crashes.

However, FHWA and NACTO guidance recommend minimizing the use of mixing zones, because they
allegedly increase the lengths of conflict areas.>®
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J. Conclusions

Given the study limitations detailed above, any claims of SBL-based crash reductions or published CMFs
should be accompanied by prominent warning statements, such as:

e This claim only applies to vehicle-bicycle crashes in the midblock portions of SBL corridors more
than 250 feet on either side of intersections.

e There is evidence that crashes are likely to increase with vehicles within the intersection areas
and with fixed objects, debris, other bicyclists, pedestrians, etc. throughout the corridor, which
could lead to serious injury or death.

e This claim may not validate to SBLs outside of those included in the underlying study.

Planning of SBL projects and future SBL safety studies should strictly adhere to guidance and best
practices, and the concerns listed in Section C above should be considered.

Glossary of abbreviations and terms in the context of transportation safety

AASHTO (American Association of State Highway and Transportation Officials): A national
transportation standards-setting organization that publishes guidelines for highway design.

Bollard: A vertical pillar-like object used for traffic control. In the context of SBLs, they are typically
flexible plastic posts. In other cases, they can be rigid/crash-resistant for security.

Before-after (longitudinal) study: A study comparing data collected from the same set of sites both
before and after safety modifications like SBLs are installed. Less subject to confounders than cross-
section studies.

Class |, 11, 1, and IV bikeways: California classifications. Class | “bike paths” are off-roadway. Class Il
“conventional bike lanes” are on-roadway with only paint striping. Class Ill “bike routes” are on-roadway
lanes shared with vehicles (sharrows). Class IV “separated bikeways” are on-roadway but separated
from vehicle lanes with vertical elements (same as cycle tracks, separated bike lanes, or protected bike
lanes).

CMF (Crash Modification Factor): A number that is multiplied by the future estimated crashes without
treatment to estimate expected future crashes with a modification is made to a roadway. A CMF less
than 1.0 predicts a reduction in crashes, while a CMF >1.0 predicts an increase. For example, a CMF of
0.47 would theoretically predict a 53% reduction in crashes.

Confounder (confounding factor): When assessing cause and effect of a safety modification,
confounders may prevent accurate assessment of the actual effect of the modification, because the
confounder(s) are responsible for part or all of the effect.
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Cross-sectional study: A study comparing data collected from different sites during the same period of
time—more subject to confounding factors than a longitudinal (before-after) study.

Cycle track: Same as Class IV bikeways, separated bike lanes, or protected bike lanes.

FHWA (Federal Highway Administration): US Department of Transportation division that sponsors
roadway safety programs, among many other functions.

Flex post: A type of flexible plastic bollard frequently used for SBLs.
Longitudinal study: Same as before-after study.

NACTO (National Association of City Transportation Officials): Coalition of Departments of
Transportation in North American cities that publishes roadway design standards.

Overfitting: While an overfit statistical model can predict safety outcomes in the data from which it was
created, it fails to generalize to predict outcomes in other data, because it was based on ”noise.”
Overfitting is a particular problem when many complex models are explored in small datasets.

Rideable width: The usable width of a bikeway for riding, excluding any shy distance, gutter pans,
vertical SBL elements, or other unrideable areas.

SBL (separated bike lane): Same as Class IV bikeway, cycle track, or protected bike lane (PBL).

SANDAG (San Diego Association of Governments): An association of local governments that serves as
the Metropolitan Planning Organization for San Diego County.

Selection bias: Failure to analyze a truly random sample for statistical analysis. For example, in SBL
research, unsafe SBLs that have been removed cannot be analyzed, and SBLs that have better safety
records may be more likely to be selected for analysis, thereby exaggerating their overall safety.

Wheel stop: Short section of “curb” or “berm” similar to those in individual stalls in parking lots that can
serve as vertical elements in SBLs. They can be made of concrete, asphalt, or other materials, and glued
or poured in-place.
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Figure 1. Images from the FHWA website regarding SBLs.
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Figure 2. Additional FHWA marketing regarding SBLs posted on Facebook and
elsewhere.
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Figure 3. Figure K.4 from the SANDAG draft 2025 Regional Plan.
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stops/curbs, etc.), and perhaps requiring that style of bikeway to compete for grant funding.
However, despite massive marketing of separated bikeways by organizations like the Federal
Highway Administration (FHWA) and the National Association of City Transportation
Officials (NACTO), the data behind their safety is extremely weak. I implore you to allow
local jurisdictions to make their own decisions on optimal bicycle facilities and encourage
them to exercise extreme caution and very careful designs, if they choose to try them.

I 'am a former Carlsbad traffic commissioner and retired scientist. I have conducted a detailed
crash analysis of the separated bikeway installed in 2020 on South Coast Highway 101 at the
southern end of Encinitas. I have attached a draft version of a case report manuscript that
describes a 59% increase in bicyclist crashes after the conversion of that corridor, including a
fatality and numerous severe injuries. The draft manuscript also describes other fatalities and
severe injuries in our region and throughout North America in separated bikeways, which,
despite apparently creating a perception of safety, introduce inherent new hazards to bicyclists.

I also have conducted an in-depth analysis of the studies cited by FHWA and NACTO that
allegedly prove that separated bicycle lanes reduce crashes and injuries. However, these
studies are very weak--not accounting for the vast majority of bicycle crashes (e.g., only
including crashes with vehicles in the middle of blocks, excluding all intersection crashes and
crashes that do not involve vehicles). The study designs are also weak, and they tend to stretch
statistics to the limit. [ have attached a second draft manuscript (white paper) that discusses
these weaknesses. | have contacted other experts who agree with my conclusions, and, with
their encouragement, I have contacted the FHWA to try to convince them to reconsider some
of their guidance on separated bikeways.

Please study and understand the two attached manuscripts--at least the first several pages of
each.

The SANDAG Draft 2025 Regional Plan, Appendix K (Active Transportation), includes the
following statement: "To support safer streets for all users, the updated Regional Active
Transportation Network in the 2025 Regional Plan will be built for All Ages & Abilities,
consistent with the National Association of City Transportation Officials (NACTO)
Contextual Guidance for Selecting All Ages & Abilities Bikeways." The NACTO guidance
is then presented in Figure K.4, which places an enormous emphasis on "Protected Bicycle
Lanes" (PBLs) to the exclusion of most other approaches on all streets other than local
neighborhood streets.

Local jurisdictions should be able to make their own decisions on how to create safe
bikeways, particularly given the fact the separated bikeways can actually reduce safety
in many contexts. Please remove the above language and figure from the 2025 Regional
Plan, or modify them to make them optional and not preferred over other bikeway
designs.

Best regards,
Steve Linke
Carlsbad
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Unproven separated bicycle lane safety:
Overreaching conclusions and marketing

Steven P. Linke, PhD, Carlsbad, CA

A. Introduction/Purpose

In 2023, the Federal Highway Administration (FHWA) published a report on separated bicycle lane (SBL)
safety (“2023 FHWA study”).? SBLs add vertical elements in the boundaries between bicycle and vehicle
lanes to “separate” them (known in California as “Class IV separated bikeways,” and sometimes called
“cycle tracks” or “protected bicycle lanes”). Based largely on the alleged statistical rigor of this study,?
the FHWA is now claiming that SBLs are established as “proven safety countermeasures” that “reduce
crashes by up to 53%” (see Figures 1 and 2).** In addition, the National Association of City
Transportation Officials (NACTO) is now claiming that SBLs are “appropriate for all streets in all

contexts.”®

However, a deep dive into the 2023 FHWA study and most other studies on the subject reveals that the
claim of an expected 53% reduction in crashes should, at a minimum, be accompanied by the following
warning statements:

o The expected 53% reduction in bicycle crashes applies only to the subset of crashes with moving
vehicles in mid-block locations more than 250 feet on either side of intersections (other crash
types were not studied, and intersection crashes had to be excluded from the study in order to
achieve statistical significance).’

e Other studies indicate that crashes are likely to increase with vehicles at intersections on SBL
corridors and with fixed objects, debris, other bicyclists, pedestrians, etc. throughout SBL
corridors, which could lead to net increases in injuries and fatalities despite mid-block
reductions in crashes.

e The expected 53% reduction in bicycle crashes applies to SBL designs with flexible post
delineators only. The study found that inclusion of other physical separation (e.g., wheel stops,
curbs, parked cars, etc.) degrades safety relative to the posts alone (removal of these other
physical separations is expected to decrease crashes by 40%).

The overly broad and thinly supported marketing claims around SBLs are frequently cited by state,
regional, and local policy-/decision-makers and their transportation staffs, as well as many bicycle
advocacy groups and enthusiastic constituents. This has led to a veritable movement in some
communities, including several in San Diego County, to install plastic posts, wheel stops, and other
vertical elements under the assumption that they will increase safety. Unfortunately, SBL projects seem
to be done in a rather rushed and indiscriminate manner, without assessing appropriate sites and
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designs, and without collecting detailed before-after data on usage and crashes, as recommended in
professional guidance documents.

Safety studies on the addition of conventional (painted) bicycle lanes on US roadways have been
relatively sparse—some showing reductions in crashes or injury severity, and many others showing no
reduction or an increase.® '’ US-based research has been even sparser for SBLs and has generated
similarly contradictory or inconclusive findings.»**>18-23 The studies are plagued by weak study designs,
small sample sizes/lack of statistical significance, unreliable bicycle counts, insufficient accounting for
confounding variables, exclusion of large numbers of crashes, ignorance of the crash types relevant to
the safety interventions, etc. There is stronger evidence in some European cities, particularly in the
Netherlands and Denmark, that SBLs may improve safety, but the cultural, topographic, and overall
infrastructural contexts are very different there, including the fact that about one-third of trips are done
by bicycle,?? as opposed to about 1% in the US.?*

Experience over the last five years in the north coastal region of San Diego County has included at least
three fatalities in SBLs (representing most of the bicyclist fatalities in the affected communities, which
had no fatalities in the prior five-year period), as well as large increases in crashes and injuries in SBLs on
South Coast Highway in the Cardiff area of Encinitas.?® These fatalities and many of the injuries can be
directly attributed to the SBLs themselves. Also, the family of a San Diego city staffer, who has been a
longtime advocate of SBLs, is now suing the city alleging an SBL led to the injury and emotional
traumatization of their son.?® While anecdotal, these observations also beg caution.

The primary purpose of this white paper is to detail to officials, who may only be familiar with select
headlines, conclusions, and marketing statements about SBLs, the limitations of the 2023 FHWA study.
While the 2023 FHWA study seemingly set out to be (and is being promoted as) a definitive safety model
“development” and “validation” study, it was beset by similar limitations described above for past
bicycle lane studies. It also has substantial data transparency issues. Like the SBL safety studies that
came before it, the 2023 FHWA study contributes to a growing body of research, but it remains
“exploratory,” and the level of evidence it provides is not sufficient to set broad policy.

A secondary purpose of this paper is to highlight several factors that can make SBLs more hazardous
than conventional painted buffer bicycle lanes. These factors should be considered when designing
future SBL studies and when considering installation of SBLs, because context and design are extremely
important.’* While carefully designed SBLs on some roadways may provide enhanced safety, installation
should be considered experimental and only done with caution. The aggressive “every street in every
context” marketing, and the resulting well-intentioned but indiscriminate installations endorsed by SBL
enthusiasts can have dangerous (sometimes lethal) unintended consequences.
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B. Executive summary (critique of the 2023 FHWA study)

o Key study design limitations:

(0}

Very basic, but essential, information was inexplicably not disclosed in the 2023 FHWA
SBL study, including the numbers and locations of the studied street corridors, as well as
the numbers, types, and severity of the crashes.

The authors stated that they were unable to determine the dates of installation of the
SBLs in their study, so, instead of using a more robust before-after study design
(comparing crashes on the same streets before and after SBL conversion), they were
forced to employ a weaker cross-sectional study design (comparing crashes on different
SBL and non-SBL streets).

Cross-sectional studies are more subject to contamination with “confounders”
(characteristics other than the SBLs that may account for observed differences in
crashes), and several potentially powerful confounders were not examined in the study,
including prevailing vehicle and bicycle speeds and driveway/alley density.

The authors acknowledge that the number of crashes in the study was “very small,” that
many statistical safety models were explored, and that the safety model should only be
applied with caution to at least one other city (Denver), suggesting that the model may
be “overfit,” and that the safety claims may not apply generally to other cities.

No evidence of independent peer review has been provided, and no records have been
produced in response to a 5/29/2025 Freedom of Information Act (FOIA) request for the
underlying datasets, so no independent assessment of the data can be done.

e Crash reporting gaps:

(0}

Unfortunately, the 2023 FHWA study only appears to have included the subset of on-
road vehicle-bicycle crashes present in police reports, even though it is widely
acknowledged (including by the FHWA itself) that this approach vastly under-reports
bicycle crashes. The excluded crashes are ones that do not involve moving motor
vehicles (e.g., crashes with fixed objects, opened vehicle doors, debris, other bicyclists,
pedestrians, etc.) and/or that occur off legally defined roadways—the very types of
crashes that are amplified by SBLs. Large proportions of these unreported crashes result
in injuries leading to hospital visits/stays.

This limited subset of crashes was then further constrained to only crashes that
occurred in the portions of mid-block street segments greater than 250 feet from all
intersections along the SBL corridors, because exclusion of intersection crashes was
necessary to achieve statistical significance to support the safety conclusion. This,
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despite the fact that SBLs can reduce visibility of and increase crashes with bicyclists
around intersections.

0 Bicyclists cannot avoid intersections when traveling on SBL corridors, meaning that any
alleged reduction in crashes could be largely or entirely the result of reduced reporting
and shifts to other crash types and locations that were excluded from analysis.

e Extrapolated bicycle volume data:

0 Bicycle volume data (critical to calculate crash rates) was not collected as originally
planned due to the pandemic. Instead, statistical model-based extrapolation of limited
historical data was used, with inconsistent and sometimes counter-intuitive results.

0 2020-2021 volume data were excluded without showing the effects or providing a
detailed justification, undermining the reliability and transparency of the findings.

e Safety model inconsistencies/Lack of generalizability:

0 Study results varied widely between cities; statistically significant improvements were
only found in one city (San Francisco), and the main finding of the study (that plastic
posts alone resulted in the largest crash reduction) was not supported in the city with
the largest number of studied segments (Seattle).

0 Crash data from 2020-2021 and from segments with alleged zero traffic was excluded
from the study without showing the effects or providing a detailed justification.

0 Validation of the model with data from Austin and Denver was only an assessment of
statistical equivalency, not evidence that SBLs actually reduced crashes in those cities,
and the authors cautioned about the applicability (generalizability) of the results to
Denver.

0 The model may not be generalizable to cities beyond San Francisco and, perhaps,
Cambridge.

0 The primary proposed safety benefit of SBLs is reduction of overtaking-type crashes with
vehicles. However, no data on crash types or injury severities is presented to assess this
alleged benefit.

e Policy implications:

0 Bodies like FHWA and NACTO are using inconclusive/contradictory studies to promote
SBLs, which, given current evidence, should still be treated as experimental and used
with caution—not mandated as universal safety solutions in all contexts.

0 Future studies of SBL safety intended to set national policy should: (1) focus on before-
after study designs that fully account for confounders, (2) be powered with sufficient



7/17/2025 DRAFT v0.9

crash sample sizes to make statistical conclusions without model overfitting, (3) make
the underlying data available for independent confirmation, (4) more fully account for
bicycle crashes and injuries (e.g., by combining emergency/hospital data with police
reports), (5) account for safety through entire SBL corridors, including intersections, and
(6) accurately account for changes in bicycle counts.

C. Summary of hazards created by SBLs, plus design guidance

e Foragood literature review of many of the following issues, see the Discussion in Cicchino et al.,
2020, and for examples of SBL design guidance, see the San Diego County Bicycle Coalition’s
Cycle Track Toolkit.?’

e Rideable lane width is a key component that affects many of the risks described below, including
maneuverability within an SBL. NACTO “recommends” at least 7.5 feet.® If that cannot be
achieved, painted bicycle lanes should be considered instead of SBLs. The safety of NACTO's 5-
foot “minimum” rideable width is unproven.

e SBLs increase solo bicyclist crash risk due to the large number of fixed vertical objects
introduced into a constrained space, like plastic posts/bollards and wheel stops. Many of the
crashes in the South Coast Highway SBLs have involved such objects.?

e Unexpected transitions into SBLs can lead to solo bicyclist crashes with the vertical elements, so
they should be well-marked. At least one of the SBL-involved bicyclist fatalities in north coastal
San Diego County can be attributed to this.?

e SBLs can increase solo bicyclist crash risk due to debris accumulation arising from less cleaning,
combined with reduced maneuverability to avoid the debris.

e SBLs increase bicycle-bicycle crash risk due to speed differentials (e.g., recreational bicyclists,
experienced cyclists, and e-bicyclists) in the same constrained space.

e SBLs can increase bicyclist-pedestrian crashes due to pedestrians improperly using the SBL for
walking/jogging.

e SBLs tend to reduce visibility/awareness between vehicle operators, bicyclists, and pedestrians
at intersections, driveways, and alleys, leading to increased crash risk during vehicle right turns
(right hooks), particularly for trucks and other vehicles with larger blind spots. Numerous serious
injuries and fatalities related to right hooks have been reported across the US at SBL
intersections, including a fatality in Encinitas.? If vehicle deceleration or mixing areas are not
possible or practical, consider painted bicycle lanes instead of SBLs.
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e Two-way SBLs are even more dangerous than one-way at intersections/driveways/alleys,
because pedestrians and turning drivers may not be aware of bicyclists traveling in both
directions (i.e., oncoming bicyclists are coming from an unexpected direction).

e Steep downhill grades that increase bicyclist speeds can further increase the risks described
here due to the lack of space/time for maneuvering in the constrained space.

e  SBL vertical barriers can hinder emergency vehicle access and maneuvering of disabled vehicles.

D. Conventional vs. separated bicycle lanes

Conventional bicycle lanes are typically delineated only by painted lines, sometimes with striped buffers
between them and travel and/or parking lanes. There is currently a movement to promote construction
of SBLs, distinguished by the inclusion of vertical elements in the buffer area(s), such as:

e Flexible post delineators (sometimes called “plastic bollards” or “flexposts”)
o  Wheel stops that create a non-continuous “curb” (similar to those in parking lots)
e Continuous curbs, medians, planters, parking lanes, or other barriers

The rationale for SBLs is that they may increase perceived safety and ridership due to “separation” from
vehicles.”2 However, despite substantial marketing claims that they also increase actual safety, they may
only create the appearance of safety while making streets more hazardous.

E. FHWA and related SBL safety research

2015 FHWA SBL crash analysis report. In May 2015, the FHWA published a Separated Bicycle Lane
Planning and Design Guide,?® which included a “Crash Analysis Report” on 17 street corridors in 9
different cities. The report considered the SBL safety findings to be inconclusive:

An in-depth analysis of crash and ridership data from implemented separated bike lanes in the
U.S was completed to evaluate safety outcomes and inform the recommendations of this guide.
While the bicycle collision and volume data that exist for most implemented projects is not yet
sufficient to draw broad-based conclusions concerning the overall safety of separated bike
lanes, the analysis did uncover useful insights to build upon in future analyses.

Crash Modification Factors. The 2015 FHWA report went on to call for additional safety studies,
including the establishment of Crash Modification Factors (CMFs) for SBLs, emphasizing how it was
imperative that future studies use more robust data collection and study design methods, which were
outlined in an evaluation checklist and data collection section. Recommended methods for the
development of CMFs have been published by multiple transportation organizations, as well.?>3°



7/17/2025 DRAFT v0.9

Note that a CMF is a number that, when multiplied by expected crashes under current conditions
(typically derived from historical crashes), is intended to estimate a change in future crashes when a
certain modification is made to a roadway. A CMF less than 1.0 predicts a reduction in crashes, while a
CMF greater than 1.0 predicts an increase. For example, a CMF of 0.47 would theoretically predict a 53%
reduction in crashes.

2023 FHWA study. The study includes the 0.47 CMF for conversion of a generic bicycle lane into an SBL
with plastic delineator posts. It includes data from an unspecified number of street corridors in five
different cities, although the statistical model that produced the CMFs only included three of the cities
(San Francisco, CA, Cambridge, MA, and Seattle, WA) due to limited sample sizes in the other two
(Austin, TX and Denver, CO).

It is evident from the published material that the study did not go as originally planned due to profound
challenges in collecting the data, as well as inconsistencies in the data. The authors clearly did a lot of
work (in fact, a lot more creative statistical work than they likely originally planned), and they seemingly
did the best they could under the circumstances to support their premise that SBLs improve safety.
However, as detailed below, this new study has many limitations and failed to meet the more robust
data collection and evaluation standards considered imperative in the 2015 report.

SANDAG on SBLs. The San Diego Association of Governments (SANDAG), the Metropolitan Planning
Organization for San Diego County, has apparently partnered with FHWA and NACTO to some extent on
SBLs (based on webinar comments). SANDAG recently released its draft 2025 Regional Plan,?! which says
they will follow the “NACTO Contextual Guidance for Selecting All Ages & Abilities Bikeways" that
includes SBLs or other separated paths on all streets with speed limits >25 mph (Figure 3). This appears
to create an inappropriate mandate for local jurisdictions to construct SBLs on all streets other than
local neighborhood streets in order to receive or compete for SANDAG funding, which could
unintentionally make conditions more hazardous for people of all ages and abilities.

F. Challenges to design reliable safety studies

Study basics and confounding factors. It is beyond the scope of this paper to delve deeply into the
designs of roadway safety studies. Generally, though, safety “outcome” data (e.g., numbers or rates of
crashes, injuries, and/or injury severities) is compared for streets based upon the presence or absence
of a safety “countermeasure” (in this case SBLs). Most studies will either compare the same streets
before and after SBLs were installed (before-after/longitudinal study), or they will compare different
streets with and without SBLs during a single time period (cross-sectional study).

Every comparison will include some potential “confounding factors” —differences between the streets
other than the absence or presence of SBLs—which could explain part or all of any differences in safety
outcomes independent of the SBLs. Therefore, to establish a clear cause-effect of the SBLs, it is critical to
control for potential confounders, such as:
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e Traffic volumes (vehicle, transit, bicycle, and pedestrian)
e Different types of vertical SBL elements

¢ Bicycle lane/buffer widths, presence of green paint, etc.
e Population density/land use

e Vehicle speeds

e Bicycle speeds

e Corridor length

e Grades

e Intersection/driveway/alley numbers and spacing

e Length of vehicle/bicycle mixing zones at intersections
e Vehicle turning frequency

e Intersection control types

e One-way vs. two-way vehicle lanes

e Through- and turn-lane numbers and configurations

e Parking lanes and/or medians

e Lighting

e Crash reporting method changes

Before-after (longitudinal) studies. Studies that compare the same streets before and after installation
of an SBL are the strongly preferred and most robust study type to estimate CMFs, because there tend
to be far fewer known or potentially unknown confounding variables.3>3233 The physical characteristics
tend to stay the same, except the ones that arise from the SBL installation under study. Factors that vary
over time, such as traffic volumes, and perhaps changes in crash reporting, might be examples of the
limited variables that need to be controlled.

Cross-sectional studies. Before-after studies typically require several years of data both before and after
SBL installation, which requires the existence and collection of more data. A less data-intensive design is
a cross-sectional study, in which several different streets are analyzed during the same time period—
some with SBLs and some without. However, it is difficult to identify sets of comparable control streets
to assess whether differences in crashes are due solely to the SBLs, or whether they are due to one or
more of the numerous other confounding variable differences, such as those listed above and, for
example, why SBLs were installed on certain streets and not others.

Examples of weak study designs. A 2013 study of 19 US SBLs (Lusk et al., Bicycle Guidelines and Crash
Rates on Cycle Tracks in the United States) concluded that SBLs have lower vehicle/bicycle crash rates
than a national average crash rate.3* However, comparing crash rates to an alleged national average is
an extremely weak cross-sectional study design that does not account for any confounding variables. In
fact, it was subsequently pointed out that the observed crash rate differences were more correlated to
intersection density than the presence of SBLs, among other weaknesses. The streets with higher
intersection densities had crash rates much higher than the national average and the streets with lower
densities had lower crash rates—all independent of the presence of SBLs.*
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Another widely publicized 2019 study of crashes in 12 large US cities over a 13-year period (Marshall
and Ferenchak, Why cities with high bicycling rates are safer for all road users) proclaimed that the
presence of SBLs in the cities was associated with better safety outcomes.?! Although this study was
presented as having a very large sample size, its conclusions are specious due to several methodological
flaws. For example, the study appears to have included 1,300 miles of off-street trails in its definition of
SBLs with only 12.5 miles of actual SBLs, and it failed to account for key confounding variables including
population densities and traffic volumes/speeds, among several other statistical problems.%®

Selection bias. Another factor that affects all studies is potential “selection bias.” This arises from the
fact that interventions, such as SBL conversions, that do not perform well (and perhaps even removed)
are less likely to be included in safety studies, biasing results to locations where they tend to work
better.

FHWA study critique:

Study design. The 2015 FHWA report used the more robust and preferred before-after study design on a
limited set of sites, but, given an inconsistent mix of findings, the SBL safety results were ultimately
considered inconclusive. The report stated:

..[l]t is imperative...to collect bicycle and motor vehicle crash and volume data for a sufficient
period of time before and after separated bike lane installation. This will improve understanding
of safety benefits and design considerations...

The 2023 FHWA study was an opportunity to conduct a before-after analysis on a larger set of sites with
more robust data. However, the authors used the less robust cross-sectional approach, because, as they
describe in the study, they were unable to determine the dates of conversion to SBLs for the sites they
were studying.

As described above, cross-sectional studies are more subject to bias from confounding variables when
comparing SBL and non-SBL facilities. Adding to that concern, the authors lamented that the 2020
pandemic limited their data collection to pre-existing databases. Further, the authors did not identify
any of the specific streets studied as SBL vs. non-SBL. They only identified the cities, preventing any
independent comparison.

Confounders. The 2023 study employed a statistical method called “propensity score weighting” (PSW)
to help reduce potential confounding variable bias, but PSW can only estimate the effects of variables
that are chosen to be included. For example, the authors do not appear to have included vehicle speeds,
bicycle speeds, and driveway/alley density, among other variables, in their modeling, all of which have
been shown to affect crash frequencies.?>*>3” And there could be other unknown differences between
the undisclosed streets that bias the results.

The study also does not account for variations in the individual SBLs beyond the presence of flexible
posts or “other” elements. These potential confounders include variations in lane widths or the types of
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other elements (e.g., wheel stops vs. planters vs. parking lanes), which are likely to have very different
effects on safety.

Lack of transparency. Beyond just the design, the study has a noteworthy lack of transparency in that
very basic, but absolutely essential information, like the numbers and identities of the studied street
corridors, as well as the numbers, types, and severity of the crashes, are not disclosed. In addition,
bicycle volume and crash data from 2020-2021 and street segments with alleged zero traffic were
excluded from the study without showing the effects or providing a detailed justification.

Lack of peer review and inability to confirm results independently. In addition, there is no evidence
that the study has undergone any sort of formal peer review (particularly from a statistical modeling
standpoint); instead, it was just published directly by the FHWA. A FOIA request was submitted to the
FHWA on 5/29/2025 (FOIA Control Number 2025-0509) for access to the databases used for the study.
The request was forwarded to the academic institution of the authors (Texas A&M University) and then
back to the FHWA, but no responsive information has been received. Without peer review or
independent assessment of the data, any findings should be treated with great skepticism.

While cross-sectional studies can be acceptable to help establish CMFs, several other limitations in the
2023 FHWA study further compromised it, as described below.

G. Challenges in measuring overall safety throughout street corridors

The ultimate goal of decision-makers should be to improve overall safety throughout a bicycling
corridor. Safety is typically measured by the number or rate of bicycle crashes and injury severity types.
However, these measurements are challenging for any bicycle study, particularly for SBLs.

G.1. Under-reporting of bicycle crashes and injuries in police reports

State motor vehicle department crash data is derived from police reports, and a crash is generally
defined as "an accident that involved a motor vehicle that occurred on a public highway or road in the
U.S. and that resulted in property damage or personal injury."3® Ironically, while the vast majority of
bicycle crash studies have relied almost exclusively on such data, most bicycle crashes and injuries do
not involve motor vehicles and/or occur off the legal “roadway.” This includes crashes caused by fixed
objects like vertical components adjacent to the bikeway, opened vehicle doors, debris, other bicyclists,
pedestrians, animals, etc.--the very types of crashes that are amplified by SBLs—and the SBLs themselves
are typically legally considered to be “off-roadway.”

o Fixed objects. SBLs add significant numbers of new vertical elements to the roadway, such as
the flexible posts and curbs, and concurrently reduce the space to maneuver. This factor directly
increases the likelihood that bicyclists will crash into fixed objects.

10
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e Debris. Vehicles tend to push road debris to the edges of streets, where SBLs are usually
located. The vertical elements of SBLs often amplify debris-related crash risk, because they tend
to create lanes that are not accessible by conventional street cleaning equipment. Rain and
snow also can differentially affect SBLs due to drainage and plowing issues.

e Other bicyclists. The limited widths of most SBLs prevents safe passing. So, with the speed
differentials of recreational cyclists, experienced cyclists, and ebikes, there is a higher likelihood
of crashes with other bicyclists, or with SBL infrastructure in attempts to leave the SBL to pass.

e Pedestrians. Walkers and/or joggers often end up in bikeways for a variety of reasons. For
example, some joggers prefer the asphalt of a bikeway to the concrete of a sidewalk. In
addition, lack of right-of-way width may mean that an SBL installation reduces or eliminates
pedestrian areas. These increase the likelihood of bicycle/pedestrian conflicts and crashes.

References demonstrating crash under-reporting

e 1999: The FHWA published a comprehensive literature review of studies comparing police
report-based crashes with emergency department (ED) visits and hospitalizations. Their
conclusion was that police reports/crash statistics fail to include about 40-50% of ED visits (up to
82% in one jurisdiction) and 25-40% of hospitalizations of injured bicyclists.

e 2016: Based on data from the Massachusetts Department of Public Health, Boston police
reports miss 76% of bicyclist ED visits and 60% of hospital admissions.*®

e 2018: A University of California, Berkeley SafeTREC group published a more recent literature
review, concluding that 54-93% of hospital visits were not linked to police reports.*!

e 2021: A study in Orlando, Florida showed that 73% of ED visits and 57% of hospital admissions of
bicyclists arose from crashes that did not involve motor vehicles, and, thereby, likely would not
be reflected in police reports.?’

e 2024: A study of bicyclist crashes/injuries in Toronto showed that 92% of bicyclist visits to EDs
were not reflected in police reports.*

e 2025: In areport on the Cardiff-area Coast Highway SBL in Encinitas, CA, over 60% of emergency
vehicle dispatches for bicycle-related crashes did not have a corresponding police report.?

The references cited above also discuss under-reporting of bicycle crashes from other studies too
numerous to cite or detail here. The discordances in crash numbers between police reports and other
sources varied greatly among the studies, but the common themes are: (1) most bicycle crashes do not
appear in police reports or motor vehicle department statistics, because they do not involve moving
motor vehicles and/or occur off-roadway, and (2) substantial percentages of these crashes result in ED
visits and hospitalizations. Accordingly, the authors emphasize the need to assess records related to
hospital visits, in addition to police reports, to avoid under-reporting of bicycle crashes and to avoid
erroneous conclusions about the benefits of proposed safety countermeasures.

11
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FHWA study critique:

The 2015 FHWA report acknowledged that their “[c]rash data includes only reported crashes involving a
bicycle and a motor vehicle.” In its call for development of CMFs for SBLs and other future studies, it
went on to recommend comprehensive collection of crash and injury severity data. Unfortunately, the
2023 FHWA study provides very little information on the source of its crash data, but it, too, included
only moving vehicle-bicycle crashes, with the authors stating:

Possibly, other bicycle crashes may have occurred and were not reported. The research team
was unable to incorporate these unreported crashes into the scope of this study.

A study comparing bicyclist visits to San Francisco General Hospital (SFGH) and police crash reports
showed that: (1) 41.5% of injuries were bicyclist-only (did not involve a motor vehicle), (2) bicyclist-only
injuries were four times more likely to require hospital admission than vehicle-bicycle injuries, and (3)
there was no police report associated with 54.5% of all bicyclist injuries.** SFGH is the only Level |
trauma center serving San Francisco, which is the primary city contributing crash data in the 2023 FHWA
study. This under-reporting raises direct questions about the conclusion that SBLs reduce crashes,
including those leading to severe injuries.

In summary, the 2023 FHWA study and the vast majority of other SBL safety studies do not account for
any of the above-described non-vehicle-involved crashes or vehicle-involved crashes at intersections,
which tend to be the majority of bicycle-involved crashes, particularly in SBLs. Therefore, any alleged
reduction in crashes could be largely or entirely the result of reduced reporting and shifts to other crash
types and locations that were excluded from analyses.

G.2. Unreliability of bicycle crash rate comparisons/aggregation bias

Bicycle crash rates are calculated by dividing the number of crashes by the number of bicycle
trips/volume or mileage traveled (e.g., “crashes per 100,000 trips” or “crashes per million miles”). These
should provide a more accurate reflection of safety, because different streets have very different
amounts of bicycle usage (sometimes called “exposure”)—both baseline and changes over time. The
previous section described how systematic under-reporting of bicycle crash numbers, particularly in
SBLs, has the potential to skew safety results. Guesses at bicycle counts (exposure) can further skew the
results.

FHWA study critique:

The 2015 FHWA report emphasizes the importance of collecting accurate bicycle count data when
developing CMFs.?® For the 2023 FHWA study, the original intent was to collect bicycle counts at the
study sites in the Spring of 2020 to produce the SBL CMFs, but the authors apparently canceled that due
to travel restrictions arising from the pandemic. Instead, they had to rely on limited historical counts
from various areas in the cities from which they attempted to develop predictive statistical models to
extrapolate counts at the actual sites. Also, many of the bicycle counts appear to be based primarily on

12
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extrapolation from vehicle traffic adjusted for variables like the presence of bicycle lanes, population
density, land use, etc., which is an even wilder guess. AASHTO/FHWA guidance on CMF-development
protocols points out the likelihood of bias due to data aggregation, averaging, and/or incompleteness.>°

For the three cities used to produce the SBL CMFs, two of them used different methods, and multiple
variables had opposite (and sometimes counter-intuitive) effects, while a statistical model could not
even be developed for the third. For San Francisco, a Poisson mixed—effect model was produced to
predict the bicycle counts, with higher counts being predicted for streets with more bicycle lanes and
higher population density (Table 34). In contrast, for Seattle, a Gaussian mixed-effect model was
produced, with lower counts counter-intuitively being predicted for streets with bicycle lanes and higher
population density (Table 42). For Cambridge, the authors stated: “Although the research team made
several attempts to statistically develop a nested mixed-effect negative binomial model, they were
unable to identify any models that converged.”

The San Francisco model also had the seemingly counter-intuitive observation that bicycle counts were
higher in commercial and industrial areas relative to residential, public, and mixed-use areas. Also,
essentially two different models had to be produced for Seattle (one for data from 2016-2018, and
another for data from 2014-2015 plus 2019), because the results were so different in these sets of years.

Further, the authors excluded all bicycle exposure data from 2020 and 2021 for all cities, which they
justified by citing the different travel patterns in those years due to the pandemic. However, no
guantitative assessments were presented, so it is impossible to determine the impacts on the
conclusions, or whether the exclusion was justified.

The authors stated:

Ideally, this assessment should have included known bicycle exposure volumes...However, the
implementation of SBLs in the United States is in its infancy, and multiyear bicycle counts are
limited. In addition, the recent COVID-19 pandemic created challenges for research team
members to travel to locations and conduct additional counts. Ultimately, the bicycle exposure
variable...was estimated based on a variety of bicycle count types that included short-term
bicycle counts, periodic counts that occurred regularly (usually every 2 yr), and a few permanent
bicycle count stations.

..[T]he team allowed some variability for how much bicycle count data could be used and
potentially extrapolated to surrounding facilities.

In summary, despite the critical importance of accurate bicycle exposure data to determine crash rates,
the authors of the 2023 FHWA study were unable to collect that data and, instead, had to rely upon
guesses from statistical models that included multiple counter-intuitive variables and were different for
each city and different time periods. This was not consistent with standards called for by
AASHTO/FHWA.

13
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G.3. Intersection crashes (within 250 feet) had to be excluded to achieve statistical significance

SBLs are typically installed on street “corridors” that are comprised of “intersections” linked by the
street “segments” between them (as opposed to being installed on single, isolated segments with no
intersections). Even setting aside the crash number and bicycle exposure data limitations described
above, most SBL safety studies, including the 2023 FHWA study, only report safety improvements within
individual segments—not when intersections or complete corridors are included in the analyses.

Obviously, though, it is not possible for bicyclists to skip the intersections, where a majority of
vehicle/bicycle crashes occur.?#** Ironically, the vertical elements of SBLs tend to make vehicle drivers
and bicyclists less aware of and/or less visible to each other, which increases vehicle/bicycle crash risks
during turning movements at intersections. SBL separation with parked cars or vegetation further
exacerbates the awareness/visibility problem.

In many cases, the vertical elements of an SBL are installed right up to the turning area, so right-turning
vehicles must remain in the through lane (often with through-traveling vehicles behind them) until the
last second, then suddenly turn right—across the SBL with potentially less visible cyclists. This is in
contrast to the more traditional dashed mixing areas, where the bicycle lane becomes a shared right-
turn lane for vehicles, or where vehicles move right across the bike lane into a dedicated right-turn lane.
Although these mixing areas are potential vehicle/bicycle conflict points, they are designed to be lengths
that allow safe mixing, rather than last-second, potentially unexpected turns across the bike area.

Several fatalities and serious injuries have been reported arising from vehicles making right turns across
SBLs. For example, in 2020, a bicyclist was killed in the westbound SBL on Leucadia Boulevard at
Moonstone Court in Encinitas, CA when he struck the side of a right-turning truck.* Plastic post
delineators had been installed all the way up to the turning area at the intersection, eliminating any
mixing zone. The City of Encinitas eventually settled a lawsuit*® that alleged: “[These] dangerous
conditions created a trap that a reasonably careful person would not notice or anticipate as being
dangerous, since the lack of dashed lines, and presence of bollards/stanchions created a false sense of
safety while operating a bicycle in the bikeway while at the same time, depriving automobiles adequate
opportunity to merge into the bikeway to turn right onto Moonstone Court.” Several of the SBL plastic
posts leading up to the intersection were removed after the fatality to create a mixing area.

In 2024, two bicyclist fatalities occurred at intersections in SBLs in Cambridge, Massachusetts under
virtually identical circumstances to the fatality in Encinitas.*” Also in 2024, a life-altering traumatic brain
injury occurred in Seattle when an SUV made a right turn across an SBL at a driveway (neighbors have
reported frequent yelling there due to other close calls).®® That incident also led to a lawsuit against the
city for its dangerous design and insufficient sight distance. In July 2025, a bicyclist riding in an SBL in
Montreal struck the side of a right-turning truck (dashcam video available in the linked news story).* In
each of these cases, the vertical elements (plastic posts or curbs) were installed right up to the
intersections, the vehicle drivers appear to have been unaware of the bicyclists traveling in the same
direction (blind spot), and the bicyclists were unaware that the right turns were happening until it was
too late.

14
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In San Francisco, the Market Street/Octavia Boulevard intersection has been considered one of the most
dangerous to bicyclists due to vehicles turning right across an SBL there.>’. Note that this is not an
exhaustive list of right hook crashes in SBLs—just a few recent incidents that include the cities in the
2023 FHWA study (San Francisco, Cambridge, and Seattle).

FHWA study critique:
The 2015 FHWA report observed:

Increases in bicycle crashes after separated bike lanes were built were especially pronounced at
intersections...

It appears that the introduction of separated bike lanes may result in increased challenges at
intersections, relative to separated or protected midblock locations. All six of the sites where the
analysis included consideration of intersection vs. midblock crashes saw an increase in the
percentage of crashes that occurred at an intersection relative to crashes at midblock. This was
true for bicycle crashes as well as those not involving a bicycle.

The 2023 FHWA study reported:

Initially, the research team hoped to develop CMFs for segments and intersections, but their
attempts to model intersections and/or entire corridors were unsuccessful. Consequently, the
team focused on developing robust CMFs for segments. Future work may be to conduct
research that estimates the safety effect of the various types of SBL-to-intersection transitions...

The research team assessed the prospect of using intersection-only and corridor-type models
but found that for the available dataset, these two options did not yield statistically viable
results.

First, it is particularly bizarre that none of the actual street names/locations of the SBLs were ever
revealed for any of the cities in the 2023 FHWA study. Second, the fact that intersection crashes had to
be excluded in order to achieve statistical significance is a critical flaw in the safety claim. In fact, all of
the SBL intersection-based fatalities and serious injuries described above would have been excluded
from the crash analysis.

In addition to excluding all crashes at the intersections themselves, the 2023 FHWA study also excluded
crashes that occurred within 200 to 250 feet on both sides, which was not disclosed in the report itself
but was described by the primary author in a webinar describing the results.” Although those distances

"

are commonly accepted as being within an intersection’s “area of influence,” it means that the entire
study was based only on crashes that happened in the middles of the “blocks” extracted from the full

SBL corridors.

Also, block lengths can vary significantly between cities and different parts of the same city, which is not
addressed in the study. There is no indication of what proportions of the corridors were actually
included in the analysis.
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In summary, while the 2023 FHWA study sought to demonstrate the corridor-level safety of SBLs, the
inclusion of crashes that happened within 250 feet of both sides of intersections clearly caused the
statistical models to fail. In the absence of quantitative assessments of all of the excluded data, or
shared access to the underlying datasets to allow independent analysis, it is impossible to determine the
overall safety impacts of the SBLs.

G.4. Vehicle safety, emergency vehicle response times

There also are safety concerns with SBLs independent of bicycle crashes. The barriers do not allow
disabled vehicles to go to the edge of the street, and they reduce the ability of vehicles to yield to the
edge when emergency response vehicles need to pass—requiring them to remain in active through-
lanes. This is particularly true of streets with few through-lanes. This could negatively affect emergency
vehicle response times and/or put drivers of disabled vehicles at risk.

H. Crash modification factor modeling
FHWA study critique:

The statistical modeling of the crash data to produce the CMFs also was quite muddled in the 2023
FHWA study. Table 1 (below) contains a summary of segment numbers and CMFs for “flexible posts”
compared to “traditional or flush buffered bicycle lanes.” Although numerous other comparisons were
described in the study, this was the main reported finding, so this critique will focus on that area
(although it applies to the other comparisons as well).

Table 1
Safety model Total Non-SBL | SBLs both |SBLs single . Standard
develop‘:nent sites | Segments | Segments | directions*® directicgn cMF Estimate Error p-Value | Table'
San Francisco (SF) 384 320 28 36 0.338 -1.0849 | 0.3602 0.0026 47
Cambridge 179 155 24 0 0.592 -0.5244 0.7486 0.4836 50
SF + Cambridge 563 475 52 36 0.316 -1.1507 0.3366 0.0006 52
Seattle 660 541 71 48 1.178 0.164 0.883 0.853 58
All three 1223 1016 123 84 0.468 -0.758 0.267 0.005 60
"Validation" sites
Austin 68 40 24 4
Denver 384 368 13 3

*Either one-way SBLs on both sides of a roadway or a two-way SBL on one side.

Overfitting/small crash sample size. In statistical modeling, when sample/event sizes are small, many
variables are included, and many different models are explored, there is a risk of something called
“overfitting.” This could mean that, while an apparently very good model can describe crashes in the
specific data being analyzed, the model does not reflect reality and will not “generalize” to accurately
predict crashes in other data/cities. In this regard, the authors stated:
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The research team found the number of bicycle crashes [events] to be very small...

The research team developed several regression models for Cambridge, San Francisco, and
Seattle (both independently and with a merged dataset).

The actual numbers of crashes in each city/corridor are never revealed in the study, and many variables
(some counter-intuitive) and models seem to have been tested in many different combinations, raising
concerns about potential overfitting.

Lack of statistical significance in individual cities. San Francisco was the only individual city for which a
statistically significant CMF could be developed (0.338, p = 0.0026). It is curious that the addition of
Cambridge, which had a worse and not statistically significant CMF as its best model (0.592, p = 0.4836),
to San Francisco produced a better CMF than San Francisco alone (0.316, p = 0.0006). And although
Seattle had the largest sample sizes (by far) of both non-SBL and SBL segments, the authors also were
unable to develop a statistically significant CMF, and the best case model there showed an increase in
crashes in SBLs vs. non-SBL segments (CMF = 1.178, p = 0.853). Note that Austin and Denver were
completely excluded from CMF development, presumably due to low sample sizes of segments and/or
crashes.

Disparate Seattle safety element results. The optimal statistical model developed on the Seattle data
(although not statistically significant) suggested that SBLs with only flexible posts essentially imparted no
safety improvement, while SBLs with flexible posts plus other vertical elements imparted a small safety
improvement. This is in contradiction with the overall finding in the model developed from the
combined Seattle/San Francisco/Cambridge data that flexible posts alone impart a large safety
improvement that is degraded when combined with other vertical elements.

Significant differences between cities. In the final model developed from the combined Seattle/San
Francisco/Cambridge data, the city locations themselves showed up as the most impactful coefficients,
indicating that the crash rates were substantially different in each city and raising questions about the
generalizability of the calculated CMFs to cities other than San Francisco and, perhaps, Cambridge.

Insufficiently characterized data exclusions. For the three-city final model, it appears that the authors
removed all segments for which their estimate of average daily vehicle traffic (ADT) or annual average
daily bicycles (AADB) was zero. It is unclear why some street segments would have had zero traffic.
More importantly, it is unclear how many segments were removed, because the table with the results
(Table 59) claims that all 1,223 segments from the three cities were analyzed.

The authors discounted this as a “housekeeping issue.” However, there was no explanation of what
effect inclusion of those segments would have had on the model, and there was no mention of
excluding segments with zero estimated traffic in the separate statistical modeling done on the San
Francisco and Cambridge data.

On a related matter, similar to the situation described above for bicycle exposure data, the authors
excluded crash data from 2020 and 2021 for all cities, stating in the Tech Brief (and not the main paper):
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Note that data for 2020 and 2021 were excluded from the CMF development efforts because
those data were atypical.

However, no further justification was made for the exclusion of this data, beyond the claim that it was
“atypical.” In the absence of quantitative assessments of all of the excluded data, or shared access to
the underlying datasets to allow independent analysis, it is impossible to determine the overall safety
impacts of the SBLs.

Inconclusive validations. The so-called “exploratory validation” of the model with the Austin and Denver
data was only an assessment of statistical equivalency—without any evidence that SBLs actually reduced
crashes in those cities. In addition, while the equivalency test appeared to work for Austin, the Denver
findings were quite different, and the authors rationalized this as follows in the Tech Brief with no

further justification:

...[T]he CMF for Denver conditions should be applied cautiously. The team was not completely
sure about why these data differed, but Colorado has different weather patterns (particularly in
the winter) and has a greater elevation than the other study sites.

This further amplifies the concern that the model may not be generalizable to cities beyond San
Francisco and, perhaps, Cambridge.

Lack of crash type or injury severity data. The primary proposed safety benefit of SBLs is reduction of
overtaking-type crashes with vehicles, which are the ones that occur mid-block.! However, the study
includes no data on crash types or injury severities to assess this alleged benefit, which could have
helped support the safety conclusions. Further, mid-block vehicle overtaking crashes tend to be a small
minority (<10%) of overall bicycle crashes,?” so the study and its crash reduction conclusion ignore the
vast majority of bicycle crashes, including the many bicycle crash types that can increase substantially in
SBLs (e.g., intersection hooks, crosses, and T-bones, as well as fixed objects, debris, other
bicyclists/pedestrians, etc.).

I. Inconsistencies in findings between studies

Flexible posts (bollards) alone vs. bollards plus other elements. It is not uncommon for different
studies by different researchers to reach somewhat different conclusions or, for example, suggest some
differences in the magnitude of safety benefits. However, when it comes to research on SBL safety, the
inconsistencies in the findings within individual studies and between studies tends to be quite large. This
indicates the need for larger, better-controlled studies.

One example is the alleged impact of different vertical elements on crashes. The 2015 FHWA report
concluded:
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Plastic bollards applied in conjunction with other characteristics...were associated with a
decrease in average annual total crashes while plastic bollards applied on their own were
associated with an increase.

In stark contrast, the main finding of the 2023 FHWA study is that plastic bollards (flexible posts) alone
had a CMF of 0.468 relative to conventional bicycle lanes (predicting a 53.2% reduction in crashes??)
the red box in Table 60 of the study below. However, when other vertical elements were added to the
bollards, crashes increased relative to the bollards alone, and the results were no longer statistically

--See

significant (orange box in the table).

In fact, the FHWA CMF Clearinghouse reports a CMF of 0.605 for “Convert Blended vertical element Bike
Lane to Flexible Delineator Post Bike Lane” based on the 2023 FHWA study.>? In other words, for an SBL
that includes both plastic posts and wheel stop curbs, removal of the wheel stops (leaving only the
plastic posts) would be expected to nonsensically reduce vehicle-bicycle crashes by 39.5%.

Table 60. CMFs for bicycle crashes in San Francisco, Seattle, and Cambridge.

Condition CMF | Estimate | Standard Error | p-Value | Significance
Flush buffer® 1.128 [0.121 0.173 0.484 —
Flexible posts® 0.498 | —0.698 0.264 0.008 **
Flexible posts® 0.441 | —0.819 0.297 0.006 **
Flexible posts® 0.468 | —0.758 0.267 0.005 **
Blended® 0.822 | —0.196 0.252 0.437 —
Blended” 0.729 | —0.316 0.300 0.292 —
| Blended* 0774 | —0.256 [ 0.263 | 0.331 | —
Flexible posts® 0.605 | —0.502 0318 0.114 —
Flexible posts or blended® | 0.640 | —0.447 0.203 0.028 *
Flexible posts or blended® | 0.567 | —0.568 0.253 0.025 *
Flexible posts or blended® | 0.602 | —0.507 0212 0.017 *

—Not statistically significant.

*Statistically significant at the 0.05 level.

**5tatistically significant at the 0.01 level.

aBase condition: traditional bicycle lane.

bBase condition: flush buffered bicycle lane.

cBase condition: traditional or flush buffered bicycle lane.
dBase condition: blended vertical element.

Mixing zones. Another area of controversy is the safety of so-called “mixing zones,” where vehicles and
bicycles conflict at intersections. The 2015 FHWA report stated:

Mixing zones in combination with other treatments was associated with a decrease in average
annual total crashes.

However, FHWA and NACTO guidance recommend minimizing the use of mixing zones, because they
allegedly increase the lengths of conflict areas.>®
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J. Conclusions

Given the study limitations detailed above, any claims of SBL-based crash reductions or published CMFs
should be accompanied by prominent warning statements, such as:

e This claim only applies to vehicle-bicycle crashes in the midblock portions of SBL corridors more
than 250 feet on either side of intersections.

e There is evidence that crashes are likely to increase with vehicles within the intersection areas
and with fixed objects, debris, other bicyclists, pedestrians, etc. throughout the corridor, which
could lead to serious injury or death.

e This claim may not validate to SBLs outside of those included in the underlying study.

Planning of SBL projects and future SBL safety studies should strictly adhere to guidance and best
practices, and the concerns listed in Section C above should be considered.

Glossary of abbreviations and terms in the context of transportation safety

AASHTO (American Association of State Highway and Transportation Officials): A national
transportation standards-setting organization that publishes guidelines for highway design.

Bollard: A vertical pillar-like object used for traffic control. In the context of SBLs, they are typically
flexible plastic posts. In other cases, they can be rigid/crash-resistant for security.

Before-after (longitudinal) study: A study comparing data collected from the same set of sites both
before and after safety modifications like SBLs are installed. Less subject to confounders than cross-
section studies.

Class |, 11, 1, and IV bikeways: California classifications. Class | “bike paths” are off-roadway. Class Il
“conventional bike lanes” are on-roadway with only paint striping. Class Ill “bike routes” are on-roadway
lanes shared with vehicles (sharrows). Class IV “separated bikeways” are on-roadway but separated
from vehicle lanes with vertical elements (same as cycle tracks, separated bike lanes, or protected bike
lanes).

CMF (Crash Modification Factor): A number that is multiplied by the future estimated crashes without
treatment to estimate expected future crashes with a modification is made to a roadway. A CMF less
than 1.0 predicts a reduction in crashes, while a CMF >1.0 predicts an increase. For example, a CMF of
0.47 would theoretically predict a 53% reduction in crashes.

Confounder (confounding factor): When assessing cause and effect of a safety modification,
confounders may prevent accurate assessment of the actual effect of the modification, because the
confounder(s) are responsible for part or all of the effect.
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Cross-sectional study: A study comparing data collected from different sites during the same period of
time—more subject to confounding factors than a longitudinal (before-after) study.

Cycle track: Same as Class IV bikeways, separated bike lanes, or protected bike lanes.

FHWA (Federal Highway Administration): US Department of Transportation division that sponsors
roadway safety programs, among many other functions.

Flex post: A type of flexible plastic bollard frequently used for SBLs.
Longitudinal study: Same as before-after study.

NACTO (National Association of City Transportation Officials): Coalition of Departments of
Transportation in North American cities that publishes roadway design standards.

Overfitting: While an overfit statistical model can predict safety outcomes in the data from which it was
created, it fails to generalize to predict outcomes in other data, because it was based on ”noise.”
Overfitting is a particular problem when many complex models are explored in small datasets.

Rideable width: The usable width of a bikeway for riding, excluding any shy distance, gutter pans,
vertical SBL elements, or other unrideable areas.

SBL (separated bike lane): Same as Class IV bikeway, cycle track, or protected bike lane (PBL).

SANDAG (San Diego Association of Governments): An association of local governments that serves as
the Metropolitan Planning Organization for San Diego County.

Selection bias: Failure to analyze a truly random sample for statistical analysis. For example, in SBL
research, unsafe SBLs that have been removed cannot be analyzed, and SBLs that have better safety
records may be more likely to be selected for analysis, thereby exaggerating their overall safety.

Wheel stop: Short section of “curb” or “berm” similar to those in individual stalls in parking lots that can
serve as vertical elements in SBLs. They can be made of concrete, asphalt, or other materials, and glued
or poured in-place.
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Figure 1. Images from the FHWA website regarding SBLs.
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Figure 2. Additional FHWA marketing regarding SBLs posted on Facebook and
elsewhere.
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Figure 3. Figure K.4 from the SANDAG draft 2025 Regional Plan.

| All Ages & Abilities

Bicycle Facility

Protected Bicycle Lana

Shared Street

Greater than 6,000

Roadway Context
Target Motor Target Motor Vehicle |
Vehicle Speed Vohume (ADT) Motor Viehicle Lan-e:.i Key Operational Considerations
Any of the following: high curbside
A in | activity, frequent buses, motor
. ¥ vehicle congestion, or turning
conflicts®
« 10 mph Lovs it pedestrians share the roadway
' No centerling, or |
o single lane o ay |
5220 Wph o st "g i ke < 50 motor vehicles per hour in the
£ 500 - 1.500 | peak direction at peak hour
£ 1,500 - 3,000
Single lane each
direction, or single
S L e L lane one-way Low curbside activity, or low

Multiple lanes per

congestion pressure

Greater than 26
mph”

oy direction
Single lane sach
direction
< €000 Low curbside activity, or low

Multiple lanes per
direction

cangesthon pressure

Protected Bicycle Lana

conditions with limited conflicts

Source: NACTO

Greater than 6,000 | Any Any
High-speed limited access roadways, High pedestrian volune
natural corridors, or geographic edge | Any

Bile Path with Separate
Walkway or Protected

Bicycle Lang

Shared-Use Path or

Low pedestrian vol g
ped e Protected Bicycle Lane

24



7/17/2025 DRAFT v0.9

About the author

The author has a PhD in Biology from the University of California, San Diego. He is a retired researcher

who conducted basic science and clinical studies for the development and validation of cancer

diagnostics. He is a former traffic commissioner from the City of Carlsbad, CA, who has dealt with

transportation issues in San Diego County for over 14 years.

Acknowledgments

Thanks to John Allen, Karl Rudnick, Mighk Wilson, and Ron Medak for critical review of the manuscript.

References

(1)

(2)

(3)
(4)

(5)

(6)

(7)

(8)

(9)

Dixon, K.; Avelar-Moran, R.; Seyedeh, M. M. Developing Crash Modification Factors for Separated
Bicycle Lanes; FHWA-HRT-23-078; Federal Highway Administration, 2023.
https://highways.dot.gov/media/33856 (accessed 2025-06-23).

Federal Highway Administration. Office of Research, Development, and Technology. Developing
Crash Modification Factors for Separated Bicycle Lanes TechBrief; 2023.
https://highways.dot.gov/sites/fhwa.dot.gov/files/FHWA-HRT-23-025.pdf (accessed 2025-06-23).
An Overview of FHWA'’s Separated Bike Lanes on Higher Speed Roadways: A Toolkit and Guide;
2025. https://www.youtube.com/watch?v=fD_pGo-FULk (accessed 2025-06-23).

Federal Highway Administration. Proven Safety Countermeasures: Bicycle Lanes; FHWA-SA-21-051;
Federal Highway Administration, Office of Safety Research and Development, McLean, Virginia,
2023. https://highways.dot.gov/media/19726.

Federal Highway Administration. Facebook: Separated Bike Lanes.
https://www.facebook.com/FederalHighwayAdmin/posts/converting-a-traditional-bike-lane-to-a-
separated-lane-with-low-cost-flexible-de/842694937893039/ (accessed 2025-07-09).

National Association of City Transportation Officials. Urban Bikeway Design Guide: Protected Bike
Lanes. https://nacto.org/latest/urban-bikeway-design-guide-protected-bike-lanes/ (accessed 2025-
06-23).

Separated Bike Lanes on Higher Speed Roadways; 2023.
https://www.youtube.com/watch?v=ydtftZqjVOo (accessed 2025-06-23).

Avelar, R.; Dixon, K.; Ashraf, S.; Jhamb, A.; Dadashova, B.; Texas A&M University: Texas
Transportation Institute. Developing Crash Modification Factors for Bicycle-Lane Additions While
Reducing Lane and Shoulder Widths; Federal Highway Administration: Office of Safety Research and
Development, 2021. https://doi.org/10.21949/1521657.

Park, J.; Abdel-Aty, M.; Lee, J.; Lee, C. Developing Crash Modification Functions to Assess Safety
Effects of Adding Bike Lanes for Urban Arterials with Different Roadway and Socio-Economic
Characteristics. Accid. Anal. Prev. 2015, 74, 179-191. https://doi.org/10.1016/j.aap.2014.10.024.

(10) Park, J.; Abdel-Aty, M. Evaluation of Safety Effectiveness of Multiple Cross Sectional Features on

Urban Arterials. Accid. Anal. Prev. 2016, 92, 245-255. https://doi.org/10.1016/j.aap.2016.04.017.

25



7/17/2025 DRAFT v0.9

(11)Avelar, R.; Kutela, B.; Li, X. Development of Crash Modification Factors for Bicycle Treatments at
Intersections; FHWA-HRT-23-020; U.S. Department of Transportation. Federal Highway
Administration., 2023. https://highways.dot.gov/sites/fhwa.dot.gov/files/FHWA-HRT-23-020.pdf.

(12)Hamann, C.; Peek-Asa, C. On-Road Bicycle Facilities and Bicycle Crashes in lowa, 2007-2010. Accid.
Anal. Prev. 2013, 56, 103—109. https://doi.org/10.1016/j.aap.2012.12.031.

(13) Pulugurtha, S. S.; Thakur, V. Evaluating the Effectiveness of On-Street Bicycle Lane and Assessing
Risk to Bicyclists in Charlotte, North Carolina. Accid. Anal. Prev. 2015, 76, 34—41.
https://doi.org/10.1016/j.aap.2014.12.020.

(14)Teschke, K.; Harris, M. A.; Reynolds, C. C. O.; Winters, M.; Babul, S.; Chipman, M.; Cusimano, M. D.;
Brubacher, J. R.; Hunte, G.; Friedman, S. M.; Monro, M.; Shen, H.; Vernich, L.; Cripton, P. A. Route
Infrastructure and the Risk of Injuries to Bicyclists: A Case-Crossover Study. Am. J. Public Health
2012, 102 (12), 2336—2343. https://doi.org/10.2105/AJPH.2012.300762.

(15)Wall, S.; Lee, D.; Frangos, S.; Sethi, M.; Heyer, J.; Ayoung-Chee, P.; DiMaggio, C. The Effect of
Sharrows, Painted Bicycle Lanes and Physically Protected Paths on the Severity of Bicycle Injuries
Caused by Motor Vehicles. Safety 2016, 2 (4), 26. https://doi.org/10.3390/safety2040026.

(16) Raihan, M. A.; Alluri, P.; Wu, W.; Gan, A. Estimation of Bicycle Crash Modification Factors (CMFs) on
Urban Facilities Using Zero Inflated Negative Binomial Models. Accid. Anal. Prev. 2019, 123, 303—
313. https://doi.org/10.1016/j.aap.2018.12.009.

(17)Kondo, M. C.; Morrison, C.; Guerra, E.; Kaufman, E. J.; Wiebe, D. J. Where Do Bike Lanes Work Best?
A Bayesian Spatial Model of Bicycle Lanes and Bicycle Crashes. Saf. Sci. 2018, 103, 225-233.
https://doi.org/10.1016/j.ssci.2017.12.002.

(18) Cicchino, J. B.; McCarthy, M. L.; Newgard, C. D.; Wall, S. P.; DiMaggio, C. J.; Kulie, P. E.; Arnold, B. N.;
Zuby, D. S. Not All Protected Bike Lanes Are the Same: Infrastructure and Risk of Cyclist Collisions
and Falls Leading to Emergency Department Visits in Three U.S. Cities. Accid. Anal. Prev. 2020, 141,
105490. https://doi.org/10.1016/j.aap.2020.105490.

(19) Goodno, M.; McNeil, N.; Parks, J.; Dock, S. Evaluation of Innovative Bicycle Facilities in Washington,
D.C.: Pennsylvania Avenue Median Lanes and 15th Street Cycle Track. Transp. Res. Rec. J. Transp.
Res. Board 2013, 2387 (1), 139-148. https://doi.org/10.3141/2387-16.

(20)Sundstrom, C. A.; Quinn, S. M.; Weld, R. Bicyclist Crash Comparison of Mixing Zone and Fully Split
Phase Signal Treatments at Intersections with Protected Bicycle Lanes in New York City. Transp. Res.
Rec. J. Transp. Res. Board 2019, 2673 (12), 115-124. https://doi.org/10.1177/0361198119859301.

(21) Marshall, W. E.; Ferenchak, N. N. Why Cities with High Bicycling Rates Are Safer for All Road Users. J.
Transp. Health 2019, 13, 100539. https://doi.org/10.1016/j.jth.2019.03.004.

(22) National Transportation Safety Board. Bicyclist Safety on US Roadways: Crash Risks and
Countermeasures; NTSB/SS-19/01; 2019. https://www.ntsb.gov/safety/safety-
studies/Documents/SS1901.pdf (accessed 2025-06-23).

(23) Federal Highway Administration. Separated Bike Lane Planning and Design Guide; FHWA-HEP-15-
025; 2015.
https://www.fhwa.dot.gov/environment/bicycle_pedestrian/publications/separated_bikelane_pdg/
page00.cfm.

(24) The League of American Bicyclists. National: Rates Of Biking & Walking - Benchmarking Report By
the League of American Bicyclists. https://data.bikeleague.org/data/national-rates-of-biking-and-
walking/ (accessed 2025-06-23).

(25) Linke, S. P.; Medak, R.; Issakov, S. Case Report Showing Elevated Crashes and Injuries in a Separated
Bicycle Lane in Encinitas, California; In preparation, 2025.

(26) CBS8 (Brian White). North Park bike lane collision spurs legal action.
https://www.cbs8.com/article/news/local/legal-action-against-city-after-bike-lane-crash-north-
park/509-3b2fcb17-8350-43a4-9bb4-3adb6fb68f0d (accessed 2025-06-27).

26



7/17/2025 DRAFT v0.9

(27)San Diego County Bicycle Coalition. Designing Cycle Tracks for Success: A Cycle Track Toolkit; 2022.
https://app.box.com/s/707swkm35tavd138ntdkzo4skbe6698p (accessed 2025-06-24).

(28) Winters, M.; Teschke, K. Route Preferences among Adults in the near Market for Bicycling: Findings
of the Cycling in Cities Study. Am. J. Health Promot. 2010, 25 (1), 40-47.
https://doi.org/10.4278/ajhp.081006-QUAN-236.

(29) Carter, D. L.; Srinivasan, R.; Gross, F.; Himes, S.; Le, T.; Persaud, B.; Lyon, C.; Bonneson, J. Guidelines
for the Development and Application of Crash Modification Factors; Transportation Research Board:
Washington, DC, 2022. https://nap.nationalacademies.org/read/26408/chapter/1.

(30) Carter, D.; Srinivasan, R.; Gross, F.; Council, F. Recommended Protocols for Developing Crash
Moadification Factors; NCHRP Project 20-07, Task 314; American Association of State Highway and
Transportation Officials, 2012.
https://cmfclearinghouse.fhwa.dot.gov/collateral/CMF_Protocols.pdf.

(31)San Diego County Association of Governments. SANDAG - 2025 Regional Plan.
https://www.sandag.org/~/link.aspx?_id=D02CF20C6F2A4325BE67260747338FBC& _z=z (accessed
2025-06-24).

(32) Al-Marafi, M. N.; Somasundaraswaran, K. A Review of the State-of-the-Art Methods in Estimating
Crash Modification Factor (CMF). Transp. Res. Interdiscip. Perspect. 2023, 20, 100839.
https://doi.org/10.1016/j.trip.2023.100839.

(33) Grembeck, O.; Griswold, J. Development of Crash Reduction Factors for Bicycle-Related Safety
Countermeasures; CA19-3180; California Department of Transportation, 2019. https://dot.ca.gov/-
/media/dot-media/programs/research-innovation-system-information/documents/final-
reports/cal9-3180-finalreport-ally.pdf.

(34) Lusk, A. C.; Morency, P.; Miranda-Moreno, L. F.; Willett, W. C.; Dennerlein, J. T. Bicycle Guidelines
and Crash Rates on Cycle Tracks in the United States. Am. J. Public Health 2013, 103 (7), 1240-1248.
https://doi.org/10.2105/AJPH.2012.301043.

(35)Schimek, P. Cycle Track Safety Remains Unproven. Am. J. Public Health 2013, 103 (10), e6—€7.
https://doi.org/10.2105/AJPH.2013.301476.

(36)Schimek, P. Comment on Why Cities with High Bicycling Rates Are Safer for All Road Users. J. Transp.
Health 2020, 16, 100676. https://doi.org/10.1016/].jth.2019.100676.

(37)Wilson, M. Bicycling Facilities, Crash Types & Bicyclist Risk; Metroplan Orlando, 2021.
https://metroplanorlando.gov/wp-content/uploads/Bicyclist-Crash-Types-and-Risk-White-Paper-
July-2021.pdf.

(38) Feldman, R.; Gross, M. Transportation Expressions 1996; DOT-VNTSC-BTS-96-2; U.S. DOT, Bureau of
Transportation Statistics: Washington, DC, 1996; p 264.
https://libraryarchives.metro.net/DPGTL/usdot/1996-transportation-expressions.pdf.

(39) Stutts, J. C.; Hunter, W. W. Injuries to Pedestrians and Bicyclists: An Analysis Based on Hospital
Emergency Department Data; FHWA-RD-99-078; Office of Safety Research, Development, and
Technology Federal Highway Administration: McLean, VA, 1999.
https://www.fhwa.dot.gov/publications/research/safety/pedbike/99078/index.cfm.

(40) Schimek, P. Boston Bicyclist Injury Report — Bicycle Driving. https://bicycledriving.com/law/boston-
bicyclist-injury-report (accessed 2025-07-17).

(41) Doggett, S.; Ragland, D. R.; Felschundneff, G. Evaluating Research on Data Linkage to Assess
Underreporting of Pedestrian and Bicyclist Injury in Police Crash Data, 2018.
https://escholarship.org/uc/item/0jg5h6f5 (accessed 2025-07-04).

(42) Macpherson, A. K.; Zagorski, B.; Saskin, R.; Howard, A. W.; Harris, M. A.; Namin, S.; Rothman, L.
Comparison of the Number of Pedestrian and Cyclist Injuries Captured in Police Data Compared with
Health Service Utilisation Data in Toronto, Canada 2016—2021. /nj. Prev. 2024, 30 (2), 161-166.
https://doi.org/10.1136/ip-2023-044974.

27



7/17/2025 DRAFT v0.9

(43)Lopez, D. S.; Sunjaya, D. B.; Chan, S.; Dobbins, S.; Dicker, R. A. Using Trauma Center Data to Identify
Missed Bicycle Injuries and Their Associated Costs. J. Trauma Acute Care Surg. 2012, 73 (6), 1602—
1606. https://doi.org/10.1097/TA.0b013e318265fc04.

(44)National Highway Traffic Safety Administration. 2022 Traffic Safety Facts Annual Report; DOT HS 813
656; U.S. Department of Transportation, 2025.
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/813656.

(45) The Coast News Group (staff). Cyclist’s death inspires bike safety advocates in Encinitas.
https://thecoastnews.com/cyclists-death-inspires-bike-safety-advocates-in-encinitas/ (accessed
2025-07-09).

(46) The Coast News Group (Kaila Mellos). Settlement talks begin in lawsuit over cyclist’s death in
Encinitas. https://thecoastnews.com/settlement-talks-begin-in-lawsuit-over-cyclists-death-in-
encinitas/ (accessed 2025-07-04).

(47)Streetsblog Massachusetts. Truck Drivers Have Caused Two Deaths In Two Weeks In Cambridge -
Streetsblog Massachusetts. https://mass.streetsblog.org/2024/06/24/truck-drivers-have-caused-
two-deaths-in-two-weeks-in-cambridge (accessed 2025-07-04).

(48) KOMO News, J. H. Cyclist sues Seattle over bike lane design after brain injury in Green Lake crash.
https://komonews.com/news/local/cyclist-green-lake-neighborhood-king-county-superior-court-
aviv-litov-26-years-old-bike-lanes-life-altering-injuries-strittmatter-firm-configuration-tesla
(accessed 2025-07-05).

(49) CTV News. Cyclist recovering after being run over by semi truck in Old Montreal.
https://www.ctvnews.ca/montreal/article/cyclist-recovering-after-being-run-over-by-semi-truck-in-
old-montreal/ (accessed 2025-07-12).

(50) Miner, C. San Francisco Bike Accidents Rise Faster than the Rate of Cycling; Bay Citizen Maps Crash
Data | Transportation Nation | WNYC. WNYC, New York Public Radio. February 8, 2011.
https://www.wnyc.org/story/285480-san-francisco-bike-accidents-rise-faster-than-the-rate-of-
cycling-bay-citizen-maps-crash-data/ (accessed 2025-07-05).

(51) CMF Clearinghouse. CMF ID 11296: Convert Traditional of Flush Buffered Bike Lane to SBL with Flexi-
Posts. https://cmfclearinghouse.fhwa.dot.gov/detail.php?facid=11296 (accessed 2025-07-08).

(52) CMF Clearinghouse. CMF ID 11300: Convert Blended Vertical Element Bike Lane to Flexible
Delineator Post Bike Lane. https://cmfclearinghouse.fhwa.dot.gov/detail.php?facid=11300
(accessed 2025-07-08).

28



7/17/2025 DRAFT v0.9

Case report showing elevated bicycle crashes and injuries in a separated
bikeway in Encinitas, California

Steven P. Linke, PhD; Ron Medak, MD; and Serge Issakov

ABSTRACT

There is substantial inconclusive and contradictory information published on the alleged safety of
separated bikeways. This report is an investigation of crashes on a South Coast Highway 101 corridor in
the southern part of Encinitas, California. A “before-after” analysis of police report and emergency
medical services data showed that crashes increased by 59% after conversion of a portion of the
roadway to a separated bikeway configuration, seemingly due mainly to the vertical components and
reduced space to maneuver. In contrast, no meaningful change in crash numbers occurred in an adjacent
control corridor during the same time periods. Although no bicycle counts were collected by the city to
assess crash rates, data from adjacent areas indicated that the increased crashes were largely not
attributable to increased volumes. Additional crash data collected using crowdsourcing during the
“after” time period further highlighted separated bikeway hazards. The combined police report,
emergency medical services, and crowdsourced crash data included a fatality and numerous severe
injuries attributable to the separated bikeway infrastructure. In addition, the crash data showed that
reliance on police report data alone is likely to miss a majority of crashes, particularly in separated
bikeways. Although this report addresses only one separated bikeway and control corridor, when
considered in combination with other published observations, it raises serious concerns about the actual
safety of separated bikeways.

INTRODUCTION

Over the past couple of decades, there has been an accelerating movement in transportation planning to
separate bicyclists from motorists by creating bikeways with vertical components, such as flexible post
delineators, wheel stops, curbs/medians, parked cars, etc. In California, these are legally called “Class IV

”n u

separated bikeways,” but they also are known as “separated bicycle lanes,” “cycle tracks,” or “protected
bicycle lanes.” The rationale is that they may increase ridership due to an increased perception of safety,

and that they also may increase actual safety.?

Based largely on a 2023 self-published report,?? the Federal Highway Administration (FHWA) is now
claiming that such separated bikeways are established as “proven safety countermeasures” that “reduce
crashes by up to 53%.”%° In addition, the National Association of City Transportation Officials (NACTO) is
now claiming that separated bikeways are “appropriate for all streets in all contexts.”® However, there is
substantial countervailing evidence that crashes are likely to increase with vehicles at intersections on
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separated bikeway corridors and with fixed objects, debris, other bicyclists, pedestrians, etc. throughout
such corridors, which could lead to net increases in crashes and injury severity.”

The 2023 FHWA report and other studies reporting separated bikeway safety tend to exhibit remarkable
limitations, including weak study designs, small sample sizes/lack of statistical significance, unreliable
bicycle counts, insufficient accounting for confounding variables, exclusion of a majority of crashes (e.g.,
those that occur at and around intersections and those not involving moving motor vehicles), etc. The
findings have been largely inconclusive or contradictory between studies.”

Over the past few years in the north coastal region of San Diego County, California, there have been at
least three widely reported fatal crashes in separated bikeways, and evidence indicates that the
separated bikeway components themselves (plastic post delineators and wheel stops) were primary
causes.

1. On November 28, 2020, a bicyclist was killed in the westbound separated bikeway on Leucadia
Boulevard at Moonstone Court in Encinitas, when he struck the side of a right-turning truck
(right hook crash).® The City of Encinitas eventually removed some of the plastic posts in the area
and settled a lawsuit that alleged®:

[These] dangerous conditions created a trap that a reasonably careful person would not
notice or anticipate as being dangerous, since the lack of dashed lines, and presence of
bollards/stanchions created a false sense of safety while operating a bicycle in the
bikeway while at the same time, depriving automobiles adequate opportunity to merge
into the bikeway to turn right onto Moonstone Court.

2. On March 17, 2024, a bicyclist was killed in the northbound separated bikeway near the 2800
block of South Coast Highway 101 in Encinitas.®!! Official police records indicate that there was
no vehicle involvement, but that the bicyclist had collided with a fixed object (California Crash
Reporting System?? Collision ID 4622805). Images of the crash site show that it was adjacent to
plastic post delineators and wheel stops.

3. On October 12, 2024, a bicyclist was killed in the northbound separated bikeway near the 1900
block of Jimmy Durante Parkway in Del Mar.**!* The City of Del Mar eventually removed some of
the plastic posts in the area, presumably because they were suspected of causing the crash.

Just since 2024, there have been several other reports of bicyclist fatalities and severe injuries in
separated bikeways across North America, for example, two fatalities in Cambridge, Massachusetts,’® a
life-altering traumatic brain injury in Seattle, Washington,® and a hospitalization in Montreal, Canada.'’
In each of these cases, the vertical components (plastic posts, curbs, and/or parked vehicles) appear to
have contributed to the vehicle drivers (typically in larger SUVs or trucks) being unaware of the bicyclists
traveling in the same direction (blind spot), and to the bicyclists being unaware that the right turns were
happening until it was too late—virtually identical to the “right hook crash” on Leucadia Boulevard in



7/17/2025 DRAFT v0.9

Encinitas. The Seattle crash also led to a lawsuit against the city for the dangerous separated bikeway
design,'® and the legal status is unknown in the other cities.

In the South Coast Highway 101 bikeway, along with the fatality described above, bicyclists have been
reporting many other crashes, which were either directly or indirectly caused by the vertical
components, and several have resulted in serious injuries. The intent of this case report is to assess the
crash history of this bikeway.

RESULTS
Street corridors

The “separated bikeway corridor,” which is the subject of this report is the approximately 1.3-mile
portion of South Coast Highway 101 stretching from the southern city limit of Encinitas (at its border
with Solana Beach) up to and including the Chesterfield Drive intersection (Figure 1, orange line). The
vertical components include plastic delineator posts and wheel stops. In addition, an approximately 1.4-
mile “control corridor” includes the portion of South Coast Highway immediately north of the separated
bikeway corridor, stretching from north of Chesterfield Drive up to and including the K Street intersection
(Figure 1, yellow line).

Figure 1. Study corridors: Separated Bikeway Corridor (orange) and Control Corridor (yellow).
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Official crash data

Official crash data were first collected from the online California Highway Patrol’s “California Crash
Reporting System” (CCRS) database, which compiles local police reports.?? However, it is well-known that
this under-reports bicycle crashes, particularly those that do not involve motor vehicles and/or that
occur off-roadway (separated bikeways are legally off-roadway).” Therefore, additional official crash data

3
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were obtained from the Encinitas Fire & Marine Safety Department’s emergency medical service (EMS)
dispatch logs.

All crash data were filtered for location on the corridors and to include only bicycle-involved incidents.
Some crashes were only present in the CCRS database, some were only present in the EMS database,
and some appeared in both. Table 1 demonstrates this in a subset of the analyzed crashes that occurred
in 2021 through 2022.

Table 1. Official crash data sample (2021 through 2022).

Approximate Collision CCRS EMS Incident
Date/Time Collision_Id Number
1/17/2021 16:56 2021-004912
4/21/2021 11:28 2021-030639
8/14/2021 0:44 2021-064176
9/6/2021 15:46 2021071020

10/5/2021 16:08 2873756
10/9/2021 13:45 2873754 2021-0280645
1/14/2022 17:06 2627295
g8f12/2022 17:32 2022064746
8/27/2022 7:52 2686951
9/1/2022 18:03 2694444 2022070711
11/16/2022 11:56 2022092716

Longitudinal (before-after) approach

The wheel stops creating the separated bikeway were installed by April 2020, and CCRS data was
available through December 2024. Therefore, equal 57-month analysis periods before (July 2015 through
March 2020) and after (April 2020 through December 2024) conversion to the separated bikeway were
compared. This “longitudinal” approach (crashes before and after on the same roadway) minimizes
contamination with potentially confounding variables relative to a “cross-sectional” approach (crashes
on different roadways compared during the same time period). Confounding variables in this context are
differences in roadways other than the bikeway separation that could contribute to crashes.

Large increase in crashes after separated bikeway conversion

Table 2 shows the “before” and “after” bicycle-involved crash numbers for both the separated bikeway
and control corridors. When only the police report-based crashes (CCRS database) are considered for the
separated bikeway corridor, there were only 7 crashes before conversion and 10 crashes after (little
meaningful difference). However, the EMS dispatch logs add an additional 27 crashes that did not
generate police reports. In total, there were 17 crashes in the separated bikeway corridor reported in
these official records before conversion, and 27 after conversion, representing a 59% increase.
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In contrast, the control segment had 14 total crashes before and 13 after (no meaningful difference).
Unfortunately, the City of Encinitas did not collect any bicycle counts in these corridors either before or
after conversion of the bikeway. Therefore, it is impossible to compare crash “rates” that could have
accounted for possible changes in volume. However, the inclusion of the control corridor data helps
control for bicycle volumes and other factors that may have changed between the “before” and “after”
time periods.

Table 2. Crash numbers before and after separated bikeway conversion. The numbers are split into
crashes that appeared only in the CCRS database, only in the EMS dispatch logs, or both.

| onlyccRs | Both | OnlyEMS | Total |  Change
Separated Bikeway Corridor (Southern City Limit to Chesterfield Drive)
Before 2 5 10 17
After 5 5 17 27 59% increase
Control Corridor (North of Chesterfield Drive to K Street)
Before 3 3 8 14
After 2 1 10 13

EMS data demonstrates significant under-reporting of bicycle crashes in police reports

It is remarkable that 63% (45 of 72) of the total crashes in both corridors were recorded only in the EMS
dispatch logs—no police reports generated for them to appear in the CCRS database, despite the fact
that the injuries were severe enough to call for emergency assistance.

Bicycle volume data

Although the City of Encinitas has collected no bicycle counts in the separated bikeway corridor itself, the
San Diego County Association of Governments (SANDAG) has a continuous automated bicycle counter
located in Solana Beach at the intersection of South Coast Highway 101 and Lomas Santa Fe Drive (about
0.7 miles south of the separated bikeway).

Apart from a modest temporary increase in 2020 during the pandemic, bicycle counts remained
relatively stable on South Coast Highway 101 over the course of the analysis period (Figure 2).
Cumulative bicycle traffic was about 7% higher in the after period relative to the before period at the
SANDAG counter, which would not account for the 59% increase in crashes in the separated bikeway
corridor.
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Figure 2. Average daily bicycle counts: Counts obtained from the SANDAG “Coast Highway & Coastal Rail

Trail” continuous bicycle counter.
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Exploratory analysis of crowdsourced crash data (101 Crash List)

Since conversion of the South Coast Highway 101 corridor to a separated bikeway, Serge Issakov has
maintained a “crowdsourced” crash list (101 Crash List) compiled from reports from victims, family
members or friends of the victims, or eyewitnesses.'® From April 2020 through May 2025, there were 37
crashes added to the list, 10 of which also appeared in the CCRS database and/or EMS dispatch logs.
Table 3 includes a sampling of the crashes from 2021 through 2022 side-by-side with the CCRS and EMS

crashes, giving credence to the crowdsourcing approach.
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Table 3. Crowdsourced “101 Crash List” sample (2021 through 2022).

Approximate Collision CCRS EMS Incident 101 Crash
Date/Time Collision_Id Number List
1/17/2021 16:56 2021004912
4/21/2021 11:28 2021030639
7/13/2021 v
8/14/2021 0:44 2021004176
9/6/2021 15:46 2021071020 v
10/5/2021 16:08 2873756 v
10/9/2021 13:45 2873754 2021-080645
1/14/2022 17:06 2627295
3/23/2022 v
7/16/2022 v
8/12/2022 17:32 2022064746
8/27/2022 7:52 2686951 v
9/1/2022 18:03 2694444 2022070711
11/16/2022 11:56 2022092716

101 Crash List crashes directly attributable to the bikeway

Based on information from the victims or eyewitnesses, it was determined that a minimum of 19 of the
crashes on the 101 Crash List could be directly attributed to the existence of the vertical components of
the bikeway (e.g., solo crashes from directly hitting a plastic post or wheel stop, or as a result of the
inability to conduct an avoidance maneuver). Among these 19 crashes, 16 did not appear in either the
CCRS or EMS crash lists, and 10 of those resulted in visible or worse injuries, further demonstrating that
even the combined CCRS and EMS crash data does not fully capture all bicyclist injuries, let alone all
bicyclist crashes.

Recent individual case reports (supplemental data)

It is also important to note that the crashes and injuries are happening to both experienced/vehicular
bicyclists, as well as more casual/recreational bicyclists. Below are 8 example individual case reports.

On May 3rd, 2020, two different children under the age of 16 hit wheel stops, and one of them was
thrown into the #2 vehicle lane.

On May 26th, 2020, experienced randonneur “Len” hit a wheel stop trying to avoid surfers and suffered
fractures.

On March 13th, 2025, bicycle commuter “Annie” was forced to ride in the #2 vehicle lane, because there
were pedestrians in the cycle track. She was crowded by a close-passing car and attempted to re-enter
the cycle track, struck a wheel stop, and damaged her bike.
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On May 11th, 2025, casual e-bicyclist “Priscilla” lost control in sand, swerved left, and fell, hitting her
head on a wheel stop. She suffered a concussion, multiple scrapes, and EMS was dispatched and took
her to the hospital.

On August 14th, 2023, experienced bicyclist “Fred” collided with a wheel stop, fell, and hit his head.
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On October 5th, 2024, experienced bicyclist “Ken,” acting as sweeper for a local recreational cycle club
ride, hit a plastic post, crashed, and broke his clavicle and five ribs. He also had a concussion and brain
bleed and was taken to the hospital unconscious.

STATEPARKS
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On April 29th, 2025, experienced bicyclist “Herb” hit a plastic post and wheel stop, crashed, and suffered

a concussion. EMS was dispatched and took him to the hospital.

10
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On March 17, 2024, USMC Captain “Ryan” was killed at the location shown below near the northbound
entrance at the southern city limit.?° The police report determined the cause to be a collision with a fixed

object, presumably a wheel stop, a plastic post, or the curb.?

DISCUSSION

The primary finding in this report was the 59% increase in crashes in the South Coast Highway 101
separated bikeway corridor in the 57-month period after its conversion compared to the 57-month
period before. This longitudinal (before-after) approach is superior to a cross-sectional approach to
minimize potential confounders. Another strength of this report is the inclusion of before-after data from
the contiguous, very similar, control corridor.

The main limitation is the fact that this is a case report of a single separated bikeway corridor, so it is not
possible to make any broad statistical conclusions, although that was not a goal. Another limitation is the
fact that the City of Encinitas did not collect any bicycle count (exposure) data to account for possible
changes in ridership. However, the stable bicycle counts observed directly south of the studied bikeway,
as well as the stable crash numbers observed in the control corridor directly north, are strongly

11
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indicative that bicycle counts did not change considerably in the separated bikeway corridor in the
before vs. after time periods—at least not enough to account for the 59% increase in crashes. In
addition, there is substantial evidence that many of the crashes were directly or indirectly caused by the
vertical components themselves, which could not have occurred but for the conversion to a separated
bikeway.

Although the crowdsourced data was not available in the before time period, and because it could not
be collected in a uniform manner for all crashes, it is considered exploratory. However, the data was
thoroughly documented and corroborated, and it provides valuable, complementary information, as
described below.

A potential minor limitation of this report is the fact that the construction of the separated bikeway
occurred over a few months, so a few crashes with vertical components occurred before all vertical
components had been installed. Also, a two-way cycle track was added to part of the control corridor in
2023, but the main roadway with its standard bicycle lanes, remained in operation, and there is not
enough data yet to assess the safety of the cycle track.

This report highlights the fact that police report crash data, while critically important in any crash
report/study, is far from comprehensive. When considered in the context of EMS dispatch logs, the
police report data missed a majority of the crashes (63% of officially reported crashes appeared only in
the EMS data). Even the combination of these two official data sources was far from complete, though.
Crashes compiled through crowdsourcing overlapped to an extent with the official sources but also
included many unique crashes, typically solo incidents.

It is not surprising that solo bicycle crashes would not appear in police reports, because police reports
are heavily focused on motor vehicle-involved crashes. However, several of the solo events led to injuries
and did not appear in the EMS logs either. While minor (visible) injuries would not necessarily lead to an
EMS call, some were more severe, but the victims used alternative means to get medical attention, so
these injury crashes did not appear in either official source. Researchers in other studies have analyzed
records for emergency department visits and hospitalizations, which could help capture these additional
crashes without relying on crowdsourcing. That was beyond the scope of this report, but studies likely
need to include all of these sources to be comprehensive.

In conclusion, despite substantial marketing on the alleged safety of separated bikeways, there seem to
be many contexts in which their installation makes conditions more hazardous for bicyclists, as
demonstrated in this report and discussed in detail elsewhere.” Further, this report confirms the need to
assess crashes more comprehensively to reach safety conclusions. Police report data alone and data that
fails to account for solo bicyclist, off-road, or intersection crashes is not sufficient to make definitive
conclusions on safety. Future separated bikeway studies should focus on before-after results with
accurate and complete bicycle exposure and crash data, and local decision-makers should proceed with
extreme caution when considering installations.

12
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DETAILED METHODS
Street corridor characteristics

Separated bikeway corridor. Generally, there are two vehicle drive-lanes going in each direction (outside
lane 11 feet wide, inside lane 10 feet wide) with single one-way bikeways on each side (7 feet of rideable
width with 3-foot buffers from vehicles), along with a 5-foot sidewalk on the far west side. In areas with
parking, there is also an 8-foot parking lane on the west side with a 2-foot buffer from the drive lane.
Black wheel stops with white strips and green plastic delineator posts were installed in the 3-foot bicycle
buffer between about February and May 2020. The wheel stops are generally about 10 feet long with 10-
foot gaps between, and the plastic delineators are generally installed in every other wheel stop gap.
Prior to conversion, generally, there were 5-foot unbuffered bicycle lanes.

Control corridor. Generally, there are one or two vehicle drive lanes going in each direction with 5-foot
unbuffered bicycle lanes. In 2023, a two-way cycle track was installed on the west side, but the main
configuration remained. Insufficient time has elapsed to assess its safety impacts.

Intersections. All intersections within the corridors were included, and areas within 250 feet of the
bounding Chesterfield Drive and K Street intersections were included, consistent with industry
standards.

Bicycle counts

Bicycle counts were obtained from the SANDAG Open Data Portal,*® based on an automated in-
pavement Eco Counter Zelt Evo at the “Coast Highway & Coastal Rail Trail” location (near the intersection
of Coast Highway and Lomas Santa Fe Drive), about 0.7 miles south of the Cardiff cycle track.

Crash data

California Crash Reporting System (CCRS) database. The most recent ten years of crash records in the
State of California are publicly available from the California Highway Patrol’s California Crash Reporting
System (CCRS) through the California Open Data Portal.!2 This database was formerly known as the
Statewide Integrated Traffic Records System (SWITRS). The years 2015 through 2024 were available for
download at the time this study was conducted (March 2025), and there are three comma-separated
value (CSV) files for each year that can be linked with a “Collisionld” field common to each file: Crashes
(crash details), Parties (parties involved in the crashes), and InjuredWitnessPassengers (numbers and
severities of injuries). Note that data from 2023 and 2024 are considered “provisional.”

The Crash files were first filtered for “City Name” = “Encinitas” and combined into one master database
for all years. Second, the database was filtered for all collisions that occurred on Coast Highway 101 as
the “PrimaryRoad” (this was a manual process, because there were several spelling variations. Third, the
specific locations of the collisions along Coast Highway 101 were determined by using the block
numbers, or by using distance (“SecondaryDistance”) and direction (“SecondaryDistance”) from the
listed cross-streets (“SecondaryRoad”).

13
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Emergency Medical Services (EMS) dispatch logs. EMS dispatch logs, filtered for location and bicycle
involvement, were obtained from the Encinitas Fire & Marine Safety Department for both the main study
area and the control area for 2015 through 2024. Injuries for dispatches that resulted in transport to a
hospital were assumed to be severe, and all others were assumed to be non-severe. Note that one crash
was excluded, because a police report definitively established that it was a solo motor vehicle incident.

101 Crash List

The 101 Crash List is crowdsourced in chronological order based on information about crashes provided
to Mr. Issakov by the victims themselves, family members or friends of the victims, or eyewitnesses. The
information was transmitted in person; via email, text or phone; or on social media (e.g,, Facebook).
Social media posts that could not be independently corroborated were excluded. Injury severity was
assessed by Dr. Medak based on the accounts as complaint of pain/probable, visible/minor, or
severe/serious.

ABOUT THE AUTHORS
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From: Pam Heatherington San Diego

To: Clerk of the Board
Subject: Comments on Draft RTP 2025
Date: Wednesday, July 16, 2025 9:45:17 AM

You don't often get email from contactecosd@gmail.com. Learn why this is important

CAUTION: This email originated from outside of SANDAG. Do not click links or open
attachments unless you are expecting the content.

RE: Comment on 2025 Regional Plan — Protect Biodiversity, Advance Equity, and Prioritize
Transit Over Freeways

Dear SANDAG Board of Directors,

Thank you for the opportunity to comment on the Draft 2025 Regional Plan. While we
appreciate the inclusion of certain rail, bike, and pedestrian improvements, the Plan falls short
of delivering the transformative vision our region urgently needs. San Diego deserves a
transportation system that protects our globally significant biodiversity, reduces greenhouse
gas emissions, and centers public transit as a tool for equity and climate resilience—not sprawl
and car dependence.

We are deeply concerned that the 2025 RP removes the regional habitat conservation
funding included in the 2021 plan. This funding is essential to protect the region’s native
wildlife, endangered species, and natural lands. San Diego is a global biodiversity hotspot, and
SANDAG must take a leadership role in preserving this natural legacy. Moreover, the plan lacks
basic environmental safeguards: there are no conditions to avoid sensitive habitats, protect
wildlife corridors, or control invasive species. Several planned freeway and rail expansion
projects—such as the LOSSAN double-tracking through Carroll Canyon and freeway expansion
over Rose Canyon—threaten these irreplaceable ecosystems.

Equally troubling is the continued prioritization of freeway and managed lane projects, many
of which incentivize sprawl and benefit single-occupancy vehicle drivers at the expense of
meaningful climate action. The Plan includes 61 freeway and road projects by 2035 totaling
$10.84 billion, compared to just 6 rail projects during the same time period. Many of these
"managed lanes" provide paid FasTrak access that undermines carpooling and slows buses—
especially egregious given that some freeways slated for managed lanes have no express bus
service planned.

Worse still, the 2025 RP downgrades or removes critical public transit projects from the
previous plan—Ilike the Purple Line commuter rail and direct downtown connections to the
U.S.-Mexico border and El Cajon—while failing to deliver a rail link to the airport. We urge
you to restore these projects and ensure that transit, not cars, leads regional mobility
planning.


mailto:contactecosd@gmail.com
mailto:clerkoftheboard@sandag.org
https://aka.ms/LearnAboutSenderIdentification

We also endorse the People’s Platform from RIDE SD, a community-driven vision that
SANDAG must embrace. This includes:

7%-minute trolley frequencies across all lines by 2029

e 10-minute peak and 15-minute weekend service on top bus routes
e Clock-face Coaster and 15-minute Sprinter service

e Countywide all-door boarding and upgraded PRONTO

e Permanent Youth Opportunity Pass funding

e Transit signal priority at 250+ intersections

e 100 miles of protected, enforced bus-only lanes

Real-time public accountability and performance metrics

These are realistic, data-backed solutions that would create a transit-first system centered on
equity, accessibility, and climate action.

We urge SANDAG to revise the 2025 RP to restore habitat funding and biodiversity
protections, cancel sprawl-inducing freeway expansions, and fully embrace a bold, transit-
centered future for San Diego County. Our region, our climate, and our most vulnerable
communities cannot afford another decade of delay.

Sincerely,
Pamela Heatherington

Pamela Heatherington

Board of Directors

Environmental Center of San Diego

The environment is the foundation for all living things. Please act accordingly.



From: Lesa Heebner

To: Erancesca Webb
Subject: Fwd: A Letter From A North County Grandma
Date: Wednesday, July 16, 2025 1:48:26 PM

Lesa Heebner
- Mayor, City of Solana Beach
- Chair, SANDAG Board of Directors

**Please sign up for the Weekly Newsletter here!

Please note that our email communications are subject to public disclosure.

Begin forwarded message:

From: Nirmala Singaracharlu <noreply@adv.actionnetwork.org>
Subject: A Letter From A North County Grandma

Date: July 16, 2025 at 1:42:58 PM PDT

To: Iheebner@cosb.org

Reply-To: nsingaracharlu@gmail.com

CAUTION: External e-mail. Do not click links or open attachments unless you recognize the sender and know the content is safe.

Chair Lesa Heebner,

I’'m writing to you as a San Diegan, now in my older years, with a heart full of worry and hope.
I've watched this region grow over decades. I've seen neighborhoods thrive—and I've seen how
easily we can lose our way when decisions are made that leave people behind.

I may be old, but | still walk these streets. | still ride the bus. | still care deeply about the kind of
world we're leaving to our children and grandchildren. And | am begging you, truly begging you,
to do better with this Regional Plan.

We are facing a climate crisis. So many in our community—seniors like me, young people,
working families—depend on transit that simply isn’t there when they need it. Meanwhile, we
continue to pour billions into widening freeways, as though that's ever solved anything. It hasn’t.
It's only made things harder for the very people this plan is supposed to serve.

Please listen: we need a system that’s built for people, not just cars. A system where a young
person can get to school or work safely and quickly, where a mom with a stroller doesn’t have to
wait 30 minutes for a bus that never comes, where someone like me can still live an independent
life without relying on a car | can no longer drive.

The 10 demands from the People’s Platform of San Diego are not extravagant. They’re what any
caring, forward-thinking region should already be doing:

« 7'2-minute trolley service everywhere by 2029

« Reliable buses every 10 minutes during peak, 15 minutes on weekends

« Predictable train schedules and major upgrades for COASTER and SPRINTER
« Easy all-door boarding on every MTS and NCTD bus

« A PRONTO system that works, with tap-to-pay and student passes

* Youth Opportunity Passes made permanent

« Traffic lights that give priority to buses in the places people need them most

» 100 miles of safe, protected, camera-enforced bus lanes

« A real, connected bike-share program across the county

« A transparent public dashboard that shows how transit is really doing

None of this is radical. It's basic. It's decent. And it's what this beautiful place we all call home
deserves.

Please—I'm asking with all the sincerity | have left—don’t waste another four years. Don’t lock us
into more car-dependence, more emissions, more heartbreak. You still have time to do the right
thing.

I'm begging you. Please, adopt the 10 demands and give San Diego a future we can be proud
of.
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Nirmala Singaracharlu
. @ .
5142 Seashell Place
San Diego, California 92130
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From: Lesa Heebner

To: Francesca Webb
Subject: Fwd: Adopt a Just Transit-First Regional Plan
Date: Wednesday, July 16, 2025 10:36:54 AM

Lesa Heebner
- Mayor, City of Solana Beach
- Chair, SANDAG Board of Directors

**Please sign up for the Weekly Newsletter here!

Please note that our email communications are subject to public disclosure.

Begin forwarded message:

From: Megan Nguyen <noreply@adv.actionnetwork.org>
Subject: Adopt a Just Transit-First Regional Plan
Date: July 15, 2025 at 8:57:23 PM PDT

To: Iheebner@cosb.org

Reply-To: mroohoohyay@gmail.com

CAUTION: External e-mail. Do not click links or open attachments unless you recognize the sender and know the content is safe.

Chair Lesa Heebner,
Dear SANDAG Board and Planning Staff,

My name is Megan Nguyen and | am a 7th grader at Pacific Beach Middle School. Public transit
has been so vital for me to get around, especially as a person who is not yet eligible to drive, and
it serves as a way to travel with a lower carbon footprint.

The 2025 Regional Plan, however, does not reflect the urgency of San Diego’s overlapping
climate, mobility, and equity crises. The current plan set fuels freeway expansions (50% of GHG
emissions comes from transportation!) while underinvesting in public transit, walkability, and bike
infrastructure. This plan ignores the needs of the people it is supposed to serve, and
undermine’s San Diego’s climate goals.

In particular, | ask for permanent funding for Youth Opportunity Passes beyond 2026.
Transportation is a human right. | know many others who rely on public transit, people with
schools where the majority of kids use the trolley. Many people using public transit are low-
income, therefore free transportation is vital.

These demands are not radical. They are baseline requirements for any region that claims to
care about climate action, racial justice, and livability. They are grounded in feasibility,
performance metrics, and a vision for transit that puts people first.

San Diego cannot afford another four years of delay, half-measures, or investments that further
lock in car-dependence. Prioritize climate justice and build the system this region needs.

Megan Nguyen
mroohoohyay@gmail.com
3493 Mount Aachen Avenue
San Diego, California 92111
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From: Lesa Heebner

To: Francesca Webb
Subject: Fwd: Adopt the 10 Demands for a Just, Transit-First Regional Plan
Date: Wednesday, July 16, 2025 10:36:40 AM

Lesa Heebner
- Mayor, City of Solana Beach
- Chair, SANDAG Board of Directors

**Please sign up for the Weekly Newsletter here!

Please note that our email communications are subject to public disclosure.

Begin forwarded message:

From: Ashley Mayorga <noreply@adv.actionnetwork.org>

Subject: Adopt the 10 Demands for a Just, Transit-First Regional Plan
Date: July 15, 2025 at 8:06:04 PM PDT

To: Iheebner@cosb.org

Reply-To: ximenashley@icloud.com

CAUTION: External e-mail. Do not click links or open attachments unless you recognize the sender and know the content is safe.

Chair Lesa Heebner,
Dear SANDAG Board and Planning Staff,

The 2025 Regional Plan must reflect the urgency of San Diego’s overlapping climate, mobility,
and equity crises. A plan that continues to fund freeway expansions while underinvesting in
public transit, walkability, and bike infrastructure is a plan that ignores the needs of the people it
is supposed to serve.

The future of transportation in this region must prioritize access, safety, and sustainability. That
means rejecting highway expansions—including managed lanes—and fully funding a transit
system that is frequent, reliable, and equitable.

The 10 demands outlined by the People’s Platform of San Diego offer a clear path forward.
These are actionable, data-backed policies that would deliver real improvements in transit
access, emissions reduction, and public health:

7s-minute trolley frequencies system-wide by 2029
10-minute peak / 15-minute weekend service on the ten highest-ridership bus routes

Clock-face scheduling for COASTER and SPRINTER, with full vehicle and infrastructure
upgrades

Countywide all-door boarding on every MTS and NCTD bus

A rebuilt PRONTO system with tap-to-pay and student pass access by 2026

Permanent funding for Youth Opportunity Passes beyond 2026

Transit Signal Priority at over 250 intersections in high-ridership, equity-focused corridors
100 miles of protected, camera-enforced bus-only lanes on key corridors

A unified countywide bike-share system with 7,000 bikes and 500 stations

A public, real-time transit accountability dashboard by 2026

These demands are not radical. They are baseline requirements for any region that claims to
care about climate action, racial justice, and livability. They are grounded in feasibility,
performance metrics, and a vision for transit that puts people first.

San Diego cannot afford another four years of delay, half-measures, or investments that further
lock in car-dependence. Adopt the 10 demands and build the system this region needs.

Ashley Mayorga
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. Qi
533, 4th Ave
Chula Vista, Veracruz de Ignacio de la Llave 91910
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From: Lesa Heebner

To: Francesca Webb
Subject: Fwd: Adopt the 10 Demands for a Just, Transit-First Regional Plan
Date: Wednesday, July 16, 2025 10:36:25 AM

Lesa Heebner
- Mayor, City of Solana Beach
- Chair, SANDAG Board of Directors

**Please sign up for the Weekly Newsletter here!

Please note that our email communications are subject to public disclosure.

Begin forwarded message:

From: Sofia Carrasco <noreply@adv.actionnetwork.org>

Subject: Adopt the 10 Demands for a Just, Transit-First Regional Plan
Date: July 15, 2025 at 8:01:28 PM PDT

To: Iheebner@cosb.org

Reply-To: Sofster3579@gmail.com

CAUTION: External e-mail. Do not click links or open attachments unless you recognize the sender and know the content is safe.

Chair Lesa Heebner,
Dear SANDAG Board and Planning Staff,

The 2025 Regional Plan must reflect the urgency of San Diego’s overlapping climate, mobility,
and equity crises. A plan that continues to fund freeway expansions while underinvesting in
public transit, walkability, and bike infrastructure is a plan that ignores the needs of the people it
is supposed to serve.

The future of transportation in this region must prioritize access, safety, and sustainability. That
means rejecting highway expansions—including managed lanes—and fully funding a transit
system that is frequent, reliable, and equitable.

The 10 demands outlined by the People’s Platform of San Diego offer a clear path forward.
These are actionable, data-backed policies that would deliver real improvements in transit
access, emissions reduction, and public health:

7s-minute trolley frequencies system-wide by 2029
10-minute peak / 15-minute weekend service on the ten highest-ridership bus routes

Clock-face scheduling for COASTER and SPRINTER, with full vehicle and infrastructure
upgrades

Countywide all-door boarding on every MTS and NCTD bus

A rebuilt PRONTO system with tap-to-pay and student pass access by 2026

Permanent funding for Youth Opportunity Passes beyond 2026

Transit Signal Priority at over 250 intersections in high-ridership, equity-focused corridors
100 miles of protected, camera-enforced bus-only lanes on key corridors

A unified countywide bike-share system with 7,000 bikes and 500 stations

A public, real-time transit accountability dashboard by 2026

These demands are not radical. They are baseline requirements for any region that claims to
care about climate action, racial justice, and livability. They are grounded in feasibility,
performance metrics, and a vision for transit that puts people first.

San Diego cannot afford another four years of delay, half-measures, or investments that further
lock in car-dependence. Adopt the 10 demands and build the system this region needs.

Best,
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Sofia Carrasco
Youth v. Oil Intern

Sofia Carrasco
Sofster3579@gmail.com
12607 ElI Camino Real

San Diego, California 92130
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From: Lesa Heebner

To: Francesca Webb
Subject: Fwd: Adopt the 10 Demands for a Just, Transit-First Regional Plan
Date: Wednesday, July 16, 2025 10:36:18 AM

Lesa Heebner
- Mayor, City of Solana Beach
- Chair, SANDAG Board of Directors

**Please sign up for the Weekly Newsletter here!

Please note that our email communications are subject to public disclosure.

Begin forwarded message:

From: McGarrah Wilson <noreply@adv.actionnetwork.org>

Subject: Adopt the 10 Demands for a Just, Transit-First Regional Plan
Date: July 15, 2025 at 7:58:46 PM PDT

To: Iheebner@cosb.org

Reply-To: mcgarrah8@yahoo.com

CAUTION: External e-mail. Do not click links or open attachments unless you recognize the sender and know the content is safe.

Chair Lesa Heebner,
Dear SANDAG Board and Planning Staff,

The 2025 Regional Plan must reflect the urgency of San Diego’s overlapping climate, mobility,
and equity crises. A plan that continues to fund freeway expansions while underinvesting in
public transit, walkability, and bike infrastructure is a plan that ignores the needs of the people it
is supposed to serve.

The future of transportation in this region must prioritize access, safety, and sustainability. That
means rejecting highway expansions—including managed lanes—and fully funding a transit
system that is frequent, reliable, and equitable.

The 10 demands outlined by the People’s Platform of San Diego offer a clear path forward.
These are actionable, data-backed policies that would deliver real improvements in transit
access, emissions reduction, and public health:

7s-minute trolley frequencies system-wide by 2029
10-minute peak / 15-minute weekend service on the ten highest-ridership bus routes

Clock-face scheduling for COASTER and SPRINTER, with full vehicle and infrastructure
upgrades

Countywide all-door boarding on every MTS and NCTD bus

A rebuilt PRONTO system with tap-to-pay and student pass access by 2026

Permanent funding for Youth Opportunity Passes beyond 2026

Transit Signal Priority at over 250 intersections in high-ridership, equity-focused corridors
100 miles of protected, camera-enforced bus-only lanes on key corridors

A unified countywide bike-share system with 7,000 bikes and 500 stations

A public, real-time transit accountability dashboard by 2026

These demands are not radical. They are baseline requirements for any region that claims to
care about climate action, racial justice, and livability. They are grounded in feasibility,
performance metrics, and a vision for transit that puts people first.

San Diego cannot afford another four years of delay, half-measures, or investments that further
lock in car-dependence. Adopt the 10 demands and build the system this region needs.

McGarrah Wilson
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mcgarrah8@yahoo.com
4188 Adams Ave

San Diego, California 92116
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From: Lesa Heebner

To: Francesca Webb
Subject: Fwd: Adopt the 10 Demands for a Just, Transit-First Regional Plan
Date: Wednesday, July 16, 2025 10:36:13 AM

Lesa Heebner
- Mayor, City of Solana Beach
- Chair, SANDAG Board of Directors

**Please sign up for the Weekly Newsletter here!

Please note that our email communications are subject to public disclosure.

Begin forwarded message:

From: Kesav Gupta <noreply@adv.actionnetwork.org>

Subject: Adopt the 10 Demands for a Just, Transit-First Regional Plan
Date: July 15, 2025 at 7:50:19 PM PDT

To: Iheebner@cosb.org

Reply-To: kesav.guptanyc@gmail.com

CAUTION: External e-mail. Do not click links or open attachments unless you recognize the sender and know the content is safe.

Chair Lesa Heebner,
Dear SANDAG Board and Planning Staff,

The 2025 Regional Plan must reflect the urgency of San Diego’s overlapping climate, mobility,
and equity crises. A plan that continues to fund freeway expansions while underinvesting in
public transit, walkability, and bike infrastructure is a plan that ignores the needs of the people it
is supposed to serve.

The future of transportation in this region must prioritize access, safety, and sustainability. That
means rejecting highway expansions—including managed lanes—and fully funding a transit
system that is frequent, reliable, and equitable.

The 10 demands outlined by the People’s Platform of San Diego offer a clear path forward.
These are actionable, data-backed policies that would deliver real improvements in transit
access, emissions reduction, and public health:

7s-minute trolley frequencies system-wide by 2029
10-minute peak / 15-minute weekend service on the ten highest-ridership bus routes

Clock-face scheduling for COASTER and SPRINTER, with full vehicle and infrastructure
upgrades

Countywide all-door boarding on every MTS and NCTD bus

A rebuilt PRONTO system with tap-to-pay and student pass access by 2026

Permanent funding for Youth Opportunity Passes beyond 2026

Transit Signal Priority at over 250 intersections in high-ridership, equity-focused corridors
100 miles of protected, camera-enforced bus-only lanes on key corridors

A unified countywide bike-share system with 7,000 bikes and 500 stations

A public, real-time transit accountability dashboard by 2026

These demands are not radical. They are baseline requirements for any region that claims to
care about climate action, racial justice, and livability. They are grounded in feasibility,
performance metrics, and a vision for transit that puts people first.

San Diego cannot afford another four years of delay, half-measures, or investments that further
lock in car-dependence. Adopt the 10 demands and build the system this region needs.

Kesav Gupta
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kesav.guptanyc@gmail.com
1752 Castellena Road
San Diego, California 92037
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From: Lesa Heebner

To: Francesca Webb
Subject: Fwd: Adopt the 10 Demands for a Just, Transit-First Regional Plan
Date: Wednesday, July 16, 2025 10:37:03 AM

Lesa Heebner
- Mayor, City of Solana Beach
- Chair, SANDAG Board of Directors

**Please sign up for the Weekly Newsletter here!

Please note that our email communications are subject to public disclosure.

Begin forwarded message:

From: BRUCE NGUYEN <noreply@adv.actionnetwork.org>

Subject: Adopt the 10 Demands for a Just, Transit-First Regional Plan
Date: July 15, 2025 at 9:41:36 PM PDT

To: Iheebner@cosb.org

Reply-To: BRUCENGUYENOD@GMAIL.COM

CAUTION: External e-mail. Do not click links or open attachments unless you recognize the sender and know the content is safe.

Chair Lesa Heebner,
Dear SANDAG Board and Planning Staff,

The 2025 Regional Plan must reflect the urgency of San Diego’s overlapping climate, mobility,
and equity crises. A plan that continues to fund freeway expansions while underinvesting in
public transit, walkability, and bike infrastructure is a plan that ignores the needs of the people it
is supposed to serve.

The future of transportation in this region must prioritize access, safety, and sustainability. That
means rejecting highway expansions—including managed lanes—and fully funding a transit
system that is frequent, reliable, and equitable.

The 10 demands outlined by the People’s Platform of San Diego offer a clear path forward.
These are actionable, data-backed policies that would deliver real improvements in transit
access, emissions reduction, and public health:

7s-minute trolley frequencies system-wide by 2029
10-minute peak / 15-minute weekend service on the ten highest-ridership bus routes

Clock-face scheduling for COASTER and SPRINTER, with full vehicle and infrastructure
upgrades

Countywide all-door boarding on every MTS and NCTD bus

A rebuilt PRONTO system with tap-to-pay and student pass access by 2026

Permanent funding for Youth Opportunity Passes beyond 2026

Transit Signal Priority at over 250 intersections in high-ridership, equity-focused corridors
100 miles of protected, camera-enforced bus-only lanes on key corridors

A unified countywide bike-share system with 7,000 bikes and 500 stations

A public, real-time transit accountability dashboard by 2026

These demands are not radical. They are baseline requirements for any region that claims to
care about climate action, racial justice, and livability. They are grounded in feasibility,
performance metrics, and a vision for transit that puts people first.

San Diego cannot afford another four years of delay, half-measures, or investments that further
lock in car-dependence. Adopt the 10 demands and build the system this region needs.

DR BRUCE NGUYEN OD
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BRUCE NGUYEN
BRUCENGUYENOD@GMAIL.COM
3493 MOUNT AACHEN AVE

SAN DIEGO , California 92111
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Chair Lesa Heebner,

The 2025 Regional Plan must reflect the urgency of San Diego's overlapping climate, mobility, and equity crises. A plan that continues to fund freeway expansions while underinvesting in public transit, walkability, and bike
infrastructure is a plan that ignores the needs of the people it is supposed to serve.

The future of transportation in this region must prioritize access, safety, and sustainability. That means rejecting highway expansions—including managed lanes—and fully funding a transit system that is frequent, reliable, and
equitable.

The 10 demands outlined by the People’s Platform of San Diego offer a clear path forward. These are actionable, data-backed policies that would deliver real improvements in transit access, emissions reduction, and public
health:

7Vs-minute trolley frequencies system-wide by 2029

10-minute peak / 15-minute weekend service on the ten highest-ridership bus routes

Clock-face scheduling for COASTER and SPRINTER, with full vehicle and infrastructure upgrades
Countywide all-door boarding on every MTS and NCTD bus

A rebuilt PRONTO system with tap-to-pay and student pass access by 2026

Permanent funding for Youth Opportunity Passes beyond 2026

Transit Signal Priority at over 250 intersections in high-ridership, equity-focused corridors

100 miles of protected, camera-enforced bus-only lanes on key corridors

A unified countywide bike-share system with 7,000 bikes and 500 stations

A public, real-time transit accountability dashboard by 2026

These demands are not radical. They are baseline requirements for any region that claims to care about climate action, racial justice, and livability. They are grounded in feasibility, performance metrics, and a vision for transit
that puts people first.

San Diego cannot afford another four years of delay, half-measures, or investments that further lock in car-dependence. Adopt the 10 demands and build the system this region needs.

Dev Gupta
devguptapb@gmail.com
1752 Castellena Road

San Diego, California 92037
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From: Lesa Heebner

To: Erancesca Webb
Subject: Fwd: Stop Ignoring Us. Fix the Plan.
Date: Wednesday, July 16, 2025 10:36:31 AM

Lesa Heebner
- Mayor, City of Solana Beach
- Chair, SANDAG Board of Directors

**Please sign up for the Weekly Newsletter here!

Please note that our email communications are subject to public disclosure.

Begin forwarded message:

From: Frank Carasco <noreply@adv.actionnetwork.org>
Subject: Stop Ignoring Us. Fix the Plan.

Date: July 15, 2025 at 8:05:11 PM PDT

To: Iheebner@cosb.org

Reply-To: sidixi2410@lhory.com

CAUTION: External e-mail. Do not click links or open attachments unless you recognize the sender and know the content is safe.

Chair Lesa Heebner,
To the SANDAG Board and Planning Staff,

This draft Regional Plan is unacceptable. It fails the moment we needed it most. While our region
faces intersecting climate, mobility, and racial equity crises, SANDAG continues to double down
on the same car-centric, freeway-first approach that created these problems in the first place.
Funding more highway expansions—under the misleading guise of “managed lanes”—is not just
negligent, it's indefensible.

Every dollar you pour into roads is a dollar stolen from the future. You are locking us into
decades of emissions, sprawl, traffic deaths, and segregation while pretending this is progress.
Do you understand how angry people are? How tired we are of your empty climate promises and
performative equity rhetoric, only to see another budget stacked with road widenings?

Stop pretending we can have it both ways. We can’t meet climate goals while expanding
freeways. We can't fix transit without making real investments. We can’t claim equity while
forcing working-class San Diegans to spend hours on broken, infrequent bus lines because you
refuse to fund real alternatives.

The People’s Platform demands are not radical. They are the bare minimum. You've had years
to act. We've shown up at meetings. We've written letters. We've sat through your planning
documents and performance dashboards. And still, you keep building for cars instead of people.
Enough.

Adopt all 10 demands. Not later. Now.

« Systemwide 7%2-minute trolley service by 2029

« 10-minute peak and 15-minute weekend bus service on top routes
« Clock-face COASTER and SPRINTER with full upgrades
« All-door boarding across MTS and NCTD

« A rebuilt PRONTO with student access and tap-to-pay

« Permanent Youth Opportunity Pass funding

« Transit signal priority on 250+ intersections

+ 100 miles of protected, camera-enforced bus-only lanes
« A real countywide bike-share network

« A public, transparent transit performance dashboard

Stop hiding behind studies and excuses. Start building the system we actually need. You are
running out of time, and we are running out of patience.

Fix this plan. Or get out of the way.

—Frank
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Frank Carasco

idixi2410@
4401-4501 Caminito Pedernal
San Diego, California 92117
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CLIMATE ACTION

To: SANDAG Board of Directors and Planning Staff
Re: Public Comment on Draft 2025 Regional Plan
From: San Diego Vision Zero Coalition

Date: July 17, 2025

Dear SANDAG Board and Planning Staff,

On behalf of the San Diego Vision Zero Coalition, we appreciate the opportunity to comment on
the Draft 2025 Regional Plan. As a coalition of community organizations, advocates, and
residents committed to eliminating traffic deaths and serious injuries, we urge SANDAG to adopt
a transportation strategy that centers safety, climate action, equity, and regional
connectivity.

Below are our comments across the key modal areas outlined in the public comment form:

Transit

SANDAG must prioritize realigning the LOSSAN rail corridor and advancing the Purple Line.
These investments are critical to achieving meaningful mode shift and meeting our region’s
climate goals. Just as important is ensuring that existing transit services are more frequent,
reliable, and safe, particularly in San Diego’s densest urban neighborhoods, where ridership
potential and equity needs are highest. We strongly recommend that SANDAG optimize and
strengthen the core network before expanding service into low-density suburban areas.




Scooter + Bikeshare

We encourage SANDAG to exert greater pressure on local jurisdictions—especially the City of
San Diego, Chula Vista, and coastal communities—to implement interoperable
micromobility systems for first- and last-mile connections. A regionally unified docked
bikeshare and scooter system would allow users to ride between cities without dismounting or
switching apps, boosting accessibility and ridership.

Bikeways and Walkways

SANDAG has led the delivery of high-quality bikeways across the region, most notably along
4th & 5th Avenues, Pershing Drive, Rose Creek, and freeway corridors such as I-5 and I-15.
This type of bold, regional active transportation leadership we need more of. We urge
SANDAG to continue to implement best practices in expanding well-designed bike and walk
networks that connect communities across city lines, and to resist efforts to offload
responsibility to individual cities. SANDAG is uniquely positioned to strategize beyond
municipal borders to continue to develop a thoughtful and cohesive active transportation
system that aligns its infrastructure investments with regional housing, employment, and
transportation patterns.

We further urge SANDAG to support cities committed to Vision Zero and climate goals and
hold accountable those that are not. Where local political barriers exist, SANDAG should work
with state agencies to overcome them and ensure every community can access safe,
sustainable, and connected transportation options.

Closing

The Draft 2025 Regional Plan is an opportunity to build a safer, more equitable, and
climate-resilient transportation system for San Diego County. We urge you to be bold in your
investments and unrelenting in your commitment to safety and sustainability.

Sincerely,
Anar Salayev lan Hembree Leif Gensert
Executive Director Advocacy Manager Vice President
BikeSD San Diego County Bicycle RideSD
Coalition
Colin Parent Christopher Roberts Kesav Gupta
Chief Executive Officer and Transportation Team Lead Executive Director
General Counsel San Diego 350 People’s Platform San Diego
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