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Lftrans Agenda Item Report
Meeting Date: August 03, 2023 From: Ted Gerber, Director of Public
ltem Number: 16-25 Works, City of South Pasadena
Sponsored By: Jason C. Welday, Presented By: Robert McNew, PE, TE,
Director of Engineering Safety Programs,
Services/City Engineer, Caltrans
City of Rancho
Cucamonga

Description: Request for Closure of Experiment on Through Lane Bicycle Boxes.

Recommendation:

Motion by committee to approve closure of this experiment based on the December
2019 final report, FHWA Interim Approval IA-18 and the email by Jason Welday dated
January 23, 2023.

Agency Making Request/Sponsor:
City of South Pasadena / Jason Welday, CTCDC Chairman

Background:

The City of South Pasadena requested approval to experiment with through lane bike
boxes at two signalized intersections. CTCDC provided approval in the CTCDC's
September 21, 2016 meeting.

This experiment proposed to evaluate:

1) Collision data before and after installation

2) Conflicts and avoidance maneuvers associated with bicyclists

3) Vehicular positioning and behavior in addition to motorist delay associated with
the red phase of the light

Results of the study were inconclusive. The City's communication on January 20, 2023,
with Jason Welday, indicates the City anticipates closure of the experiment but wants
to maintain the bike boxes in place. FHWA's October 12, 2016, Interim Approval IA-18
(Optional Use of Intersection Bicycle Boxes) allows the installation to remain in place.

Attachments:

Attachment A - Final Report: City of South Pasadena Through-Lane Bike Box
Experiment Evaluation

Attachment B — Jason Welday email dated January 23, 2023

Attachment C — FHWA Interim Approval IA-18
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Attachment A - Final Report: City of South Pasadena Through-Lane Bike Box
Experiment Evaluation
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1.0 INTRODUCTION

The California Traffic Contrel Devices Committee approved installation of three through-lane bicycle
boxes, Experiment 16-23, in September 2016. Two were installed at the intersection of Frement Avenue &

Mission Sireet, one in the northbound direction and the other in the southbound direction. One was
installed on Grand Avenue & Mission Street in the southbound direction. Bike boxes on Fremont Avenue
were installed in July 2018 while bike boxes on Grand Avenue were installed in May 2019, See figure

below.
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Lecation of intersections where through-lane bicycle boxes were installed in the City of South Pasadena

Grand Avenue has moderate levels of bicycle travel, while Fremont Avenue has less bicycle fravel but
provides the most direct north-south route across the City of South Pasadena. These roadways have
insufficient right-of-way to install a Class O bicycle lane bebween the through and right lane. The through-
lane bicycle box is being evaluated for applicability to roadways that have an exclusive right-turn lane but
insufficient lateral space to provide a Class 1 bicycle lane on the approach.

City of South Pasadena | Through-Lane Bike Box Experiment Evaluation Page 1
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Intreduction

The intended purpose of the through-lane bicycle boxes is to provide an exclusive area for cyclists to wait
at a red light in a traffic lane dedicated to straight through fravel or a left-and-through mowvement. This
would theoretically encourage cyclists who are travelling through or turning left to do so from the
appropriate lane and not to do so from the right-turn lane, as this could both create potential conflicts
with other vehicles, such as “right hook” collisions, and inhibit the throughput of vehicles in the dedicated
right turn lane if a bicycle is blocking the path of travel. A bicycle box painted prominently in green at the
front of the queue on a busy collector roadway also is intended to emphasize to motorists and bicyclists
alike that bicycles belong on these roadways.

The through-lane bicycle boxes that were installed in South Pasadena have the following features, which
are common with typical bike boxes:

+  Advance stop bar

¢ Bicycle symbol pavement marking(s)

¢ Setback from adjacent crosswalk

¢ Green colored pavement

Howewver, due to the lack of lateral roadway space, a bike lane was not provided upstream to feed into the
bike box.

!
Thru lane

bk b

Concept design shawing location of through-lone bike baxes ot each intersection.

Bicyclists were expected to use the bicycle boxin either of the following two ways:

1. Cyclists in the right-most lane would merge into the through lane when the right-most lane
changes into a right-turn only lane, Cyclists then travel in the center of the through lane in mixed
flow with motor vehicles, by "taking the lane.” Bicyclists who happen to be at the front of the
queus when the traffic signal turns red would occupy the bicycle box.,

2, Cyclists in the right-most lane would, upon reaching the exclusive right turn lane, travel between
the through lane and right-turn lane (also known as “lane spliting”) to occupy the bike box.

City of South Pasadena | Through-Lane Bike Box Experiment Evaluation Page 2
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Introduction

Through-lane bicycle boxes would offer the following potential improvements over traditional bike boxes:

1. Bicydists wishing to travel straight through the intersection would not block or be at the risk of a
collision with a motorist making a right turn on red movement or proceeding on a right turn
overlap signal

2. Mo prohibition of right turn on red is required. Throughput by motorists would not be
significantly impeded.

3. The lack of a Class I bicycle lane feeding into a broader bike box removes the implication that
bicydists can make a sharp L-shaped turn at the limit line.

A bigyclist whe stops on @ through-lone bike bax allows cars in the right-turn
lane to turn right on red, as shown here at Grand Avenue & Mission Street after
bike box installation.

City of South Pasadena | Through-Lane Bike Box Experiment Evaluation Page 3
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2.0 EVALUATION METHODOLOGY

The following data was collected as part of the experiment
1. Crash data
2. Conflics and avoidance maneuvers between motor vehicles and bicycles
3. Bicydist and metorist position and behavior approaching the interzection and positioning during
a red light and resutting delay to motorists.

Crash data was collected from the Transpor@ation Injury Mapping System (TBMS). TIMS displays data from
the Statewide Integrated Records System (SWITRS), a comprehensive and frequently updated database
that collects collision data across the state of California. Experimenters looked at 10 years of collision data
from 2009 to 2018 to determine collision frends over the past decade at the locations of bike box
installations.

Maneuvers, positioning, and behavior were collected through 24-hour video surveillance, once before and
once after installation of the through-lane bike boxes. Data prior to installaton was collected in 2017 on
August 25 {a Friday) and August 31 (a Thursday). Data after installation was collected on September 6,
2019 (a Friday) for both the bike boxes on Grand Avenue and on Fremont Avenue, Experimenters watched
the videos to determine bicyclist position at the limit line. They determined atwhat position each bike
arrived at the intersection to stop. The following were options to document

+  Sidewalk

*  Against curb (right side of right turn lane)

¢ Center of right turn lane

¢ Siraddling between right lane and through lane

¢ Center of through lane

*+ Straddling between through and left lane

+ Center of left lane

¢ Siraddling yvellow centerline

Because of the increasing presence of e-scooters within cities in California, experimenters were also
encouraged to count and observe the behavior of e-scooters during the video count taking place after
bike box installation. However, no e-scooters were observed at this intersection in the 24-hour video
period.

Vehicle position, specifically compliance with stopping at the line prior to entering a through-lane bike
box, was also observed. Video observations were made during vehicle peak hours of 7-9 AM and 4-6 PM
far all three bike box locations, as this was expected fo provide a snapshot of motorist behavier during
the busiest roadway period.

Fimally, experimenters reviewed the entire 24-hour video period to determine when conflicks and
avoidance maneuvers occurred between motorists and bicyclists. Specifically, an avoidance maneuver
means that either the motorist or the bicyclist had to visibly change their path of travel, such as by
suddenly braking or turning, to aveoid an anticipated collision.

City of South Pasadena | Through-Lane Bike Box Experiment Evaluation Page 4
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3.0 EXPERIMENTATION RESULTS

COLLISIONS

Only three bicycle-vehicle collisions occurred in the last decade at or near the intersection of Fremont
Avenue and Mission Street. The first collision, which happened in 2012, occurred in the middle of the
intersection with a left-turning car headed north hiting a bicyclist proceeding straight (direction not
specified). The motorist was at fault for viclating bike right of way. The second collision, which occurred in
2013, happened 120 feet south of the intersection, from a right-turning car (into a driveway) hitiing a
bicyclist heading south, likely due to failure to observe the bicyclist to the right of the vehicle. The final
collision also occurred in 2013 and involved a bicyclist heading east passing and hitiing a vehicle- the
bicyclist was listed at fault k is difficult to determine whether installation of the through-lane bike boxes
could be expected to reduce the likelihood of any of the above collisions.

The only collision at Grand Avenue & Mission Street in the last decade occurred in 2012, This was a driver
hitting a bicyclist proceeding east while making a left turn (also heading east). The path of travel does not
correspond with the location of the installed bike box, which was placed on the north approach.

BICYCLE POSITION

Bicycle position was observed atthe approachto each intersection, broken down by what movement the
bicyclist ulimately made at the intersechion (turning right, turning left, or traveling through). Partcular
attention was paid to bicyclists making a through movement in both the northbound and southbound
direction at Fremont Avenue & Mission Street or bicyclists making a through or left turn movement in the
southbound direction at Grand Avenue & Mission Street, as these movements are intended to be served
by the installation of the through-lane bike boxes (Fremont Street) or through- and left-lane bike box
(Grand Avenue) respectively. Bicycle position was further broken down into whether bicyclists had to stop
at a red light before proceeding through the intersection, as this potenfially affects the behavior of
bicyclists, and approaching on a red light is the only condition where bicyclists would be expected to stop
on the installed through-lane bike boxes.

Before Bike Box Installation
The tables below shows the number of bicycles by arrival movement and position per intersecton for the

24-hour observation period conducted prior to installation for each of the three approaches where bike
boxes would be installed.

City of South Pasadena | Through-Lane Bike Box Experiment Evaluation Page 5
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Experimentation Results

TABLE 3.1A- NUMBER OF BICYCLES BY MOVEMENT AND ARRIVAL POSITION, S6 FREMOMNT AVEMUE &
MISSION STREET, BEFORE INSTALLATION

1 W
Movement | Stoplight 2 f i EE z
NN EIENE:
U § 55 £ 5 4 u
8 B 3| 3z § El 38 3 2
3‘ E g s g u 5
¥ ® g E - “ <
w w w E
Red 1 1
sBL Green 1 1
TOTAL 1 1 2
Red 2 2
SBT Green 1 1 2
TOTAL 2 1 1 4
Red 2 1 3
SBR Green 3 3
TOTAL 5 1 5

Table 3.14 above shows the number of bicydists by movement and arrival position traveling southbound

at Fremont Avenue & Mission Street during the observation period prior to bike box installation. See
Table Al in Appendix A for a complete list of bicyclist movements by imestamp. Of the four bicyclists
fraveling through in the southbound direction on Fremont Avenue & Mission Street over the 24-hour
period, three (75%) did so from some part of the right turn lane and one (25%) did so from the sidewalk.
This means no bicyclist “correctly” fravelled through the intersection from the through lane; the through-
lane bike box was proposed in part to change this behavior. However, the one bicyclist who turned left
did so “correctly” from the lefi-turn lane. The bicyclist turning right from the through lane and the bicyclist
turning left from the right lane both did so late at night in a period with Iftde street traffic,

City of South Pasadena | Through-Lane Bike Box Experiment Evaluation Page 6

-]

CTCDC Agenda Item Report Page 10 of 40
Item No. 16-25 August 03, 2023




tt Cadlifornia Traffic Control Devices Committee (CTCDC)
Lftrans Agenda ltem Report

Experimentation Results

TABLE 3.16- NUMBER OF BICYCLES BY MOVEMENT AMD ARRIVAL POSITION, NE FREMOMNT AVENUE
8¢ MISSIOM STREET, BEFORE INSTALLATION

Movement | Stoplight EE g
Twwzgggﬁigéaﬁiﬁ
R R R U
JRRE LIREE

Table 3.1B above shows the number of bicydists by movement and arrival position fraveling northbound
at Fremont Avenue & Mission Street during the observation period prior to bike box installation. See
Table A2 in Appendix A for complete list of bicyclist movements by imestamp. Of the eight bicyclists
traveling through in the northbound direction at Fremont Avenue & Mission Street over the 24-hour
period, six {75%) did so from some part of the right turn lane and two (25%) did so from the sidewalk. This
means no bicyclist “correcty” travelled through the intersection from the through lane; the through-lane
bike box was installed to in part change this behavior. However, two of six bicydlists did straddle the right
lane and through lane while deing this, which allowed cars in the right lane to pass bythem. In no case
did any bicyclists going straight through the right lane actually block cars on this particular date. Bicydists
fraveling straight through in the right lane typically headed somewhat over to the crosswalk while
crossing and then merged back to the right side of the through lane after passing through the
intersection.

City of South Pasadena | Through-Lane Bike Box Experiment Evaluation Page 7
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Experimentation Results

TABLE 3.1C- NUMEBER OF BICYCLES BY MOVEMENT AND ARRIVAL POSITION, 5B GRAND AVENUE &
MISSIOM STREET, BEFORE INSTALLATION

w
Movement | Stoplight g f i z
e | ¢ | 8| 3| B8] 5| 5
% o § 53.5 =
& =3 £ g
IR IR HE
g i | §| & | %
L% 2 v a
Red z 4 2 g 2 19
SBL Green 4 4
TOTAL 2 4 2 13 2 23
Red
SBT Green
TOTAL 0
Bed 1| 19 2 22
SBR Green 5 2 7
TOTAL 1 | 24 5 29

Table 3.1C above shows the number of bicyclists by movement and arrival position traveling southbound
at Grand Avenue & Mission Street during the observation period prior to bike box installation. See Table
A3 in Appendix A for a complete list of bicyclist movements by imestamp. Of the 23 bicyclists who made
a left-turn movement heading south from Grand Avenue, 15 did so “correcty” from the left-turn lane,
while 8 did so from the right-turn lane. This means about 65% of bicyclists were turning from the lane
where the through/left bike box would be installed. Of the 35% of bicyclists turning left from the right
lane, some simply straddled the lane line to the right of motorists in the through-left lane. This approach
created a potential conflict with motorists heading through southbound to the driveway on the south leg
of the intersection. Others did a “jughandle” turn, proceeding straight along the crosswalk to the front of
motorists heading through on the west leg, and then proceeding straight through on the green light for
east/west movemnents. On this particular date no right-turning moteorists were blocked from making a
right turn due to bicycles turning left from the right lane.

The tables below show the number of bicycles by arrival movement and position per intersection for the
24-hour observation period conducted after installation for each of the three approaches where bike
boxes were installed.

City of South Pasadena | Through-Lane Bike Box Experiment Evaluation Page 8
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Experimentation Results

TABLE 3.2A- NUMBER OF BICYCLES BY MOVEMENT AND ARRIVAL POSITION, SBE FREMONT AVENUE &
MISSIOMN STREET, AFTER INSTALLATION

Movement | Stoplight 2 § i 5 2
oo | g | 8| 2 1,d H i3 é § E
i % i. §2% E SE 5 3
3| 3| £BE| 5 ; §u :
IER R kR
wn - w E
Red 3 3

SBL Green
TOTAL | 3 3
Red 1 3 4
ST Green 2 3 2 7
TOTAL | 3 6 2 11
Red 2 2

SBR Green
TOTAL 2 2

Table 3.2A above shows the number of bicydists by movement and arrival position fraveling southbound
at Fremont Avenue & Mission Street during the observation period after bike box installation. See Table
A4 in Appendix A for a completz list of bicyclist movements by imestamp. As can be seen in the table
above, of bicyclists heading south on Fremont Avenue, none of the 11 bicyclists making a through
movement at this intersection used the through lane where the through-lane bike box was placed. Three
of 11 used the sidewalk (27%) while the remainder used the right lane; overall, virtually no change
occurred due to bike box installation. Of these 11 bicyclists, 7 traveled through on a green light, typically
staying to the right of vehicles in the through lane or hugging the crosswalk then merging back into
fraffic. Four bicyclists had to stop at the red light, and in three of four of these cases a car was covering
the bike box before the bike approached the intersection, preventing each bike from relocating to the
bike box.

City of South Pasadena | Through-Lane Bike Box Experiment Evaluation Page 9
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Experimentation Results

TABLE 3.26- NUMBER OF BICYCLES BY MOVEMENT AMD ARRIVAL POSITION, NE FREMONT AVENUE
& MISSION STREET, AFTER INSTALLATION

Movement :“buplight E f i EE i z
e | g | 5| % RIEIEEEIE %
U HEHEUE
s S

J5ISEIE RIRNE

Red 2 1
saL Gresn 1 1 1 3
TOTAL | 3 2 1 5
Red 2 2
58T Gresn 1 5 5
TOTAL | 3 5 B
Red 1 1
SER Gresn 2 |1 3
TotaL | 2 | 1 | 1 4

Table 3.2B above shows the number of bicyclists by movement and arrival position traveling northbound
at Fremont Avenue & Mission Street during the observation period after bike box installation. See Table
A% in Appendix A for a complete list of bicyclist movements by imestamp. As can be seen in the table
above, none of the & bicyclists making a through movement while traveling north on Fremont Avenue
used the through lane where the through-lane bike box was placed. Three of eight used the sidewalk
{37%) while the remainder used the right lane; overall, virtually no change occurred due to bike box
installation. Of these 8 bicyclists, & traveled through on a green light, typically staying to the right of
vehicles in the through lane or hugging the crosswalk then merging back into traffic. The 2 bicycles
fravelling through on a red light crossed atthe sidewalk.

City of South Pasadena | Through-Lane Bike Box Experiment Evaluation Page 10
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Experimentation Results

TABLE 3.2C- NUMEBER OF BICYCLES BY MOVEMENT AND ARRIVAL POSITION, 56 GRAND AVENUE &
MISSIOMN STREET, AFTER INSTALLATION

w
Movement | Stoplight g f i z
Ap - i 2 § 'i
Approach 5 g‘
% o § s 55 =
5 B =3 £ g
i JEHE
2 % z %
L%
w W a
Red 1 1 5 17 24
sBL Green ] g
TOTAL 1 1 5 26 33
Red 2 2 4
BT Green 1 1
TOTAL 2 3 5
Red 2 | 1= 3 1 21
SBR Green 4 2 6
TOTAL 2 | 19 3 3 27

Table 3.2C above shows the number of bicyclists by movement and arrival position fraveling southbound
at Grand Avenue & Mission Street during the observation period after bike box installation. See Table A6
in Appendix A for a complete list of bicyclist movements by imestamp. Of 38 bicyclists making a through
or left movement atthis intersechion, 25 (66%) used the left lane, while 10 [26%) used the right lane and
three (8%) used the sidewalk. Between the before installation conditon and the after installation
condition, the percentage of bicyclists using the through-left lane to make a through or left turn
movement is virtually unchanged ([65% to 66%). Of the 38 bicyclists making a through or left turn
movement, 25 had to stop at a red light, ofthese, in 17 cases the bicydlist stopped in the bike box in the
through/left lane, in 5 cases a car was covering the bicycle box, preventing the bicyclist from using it, and
in 6 cases the car was not covering the bike box but the bicyclist was in the right lane, sidewalk, or behind
other vehicles in the through/left lane, and thus did not use it

City of South Pasadena | Through-Lane Bike Box Experiment Evaluation Page 11
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Experimentation Results

A pair of bicyclists stops on the bicycle box at Grand Avenue & Mission Street

VEHICLE POSITION

TABLE 3.3 - ARRIVAL POSITION OF VEHICLES DURING PEAK HOURS, 7-9 AM AND 4-6 PM
Location 8 Covers Bike Box Stops Before Bike Box Percent of Events
Recorded Period Covered
58 Fremont Avenue & 29 34 46.0%

Mizzion Street 7-9 AM

58 Fremont Avenue & 24 45 32.9%
Mizzion Street 4-6 PM

MB Fremont Avenue 8 32 45 41 0%
Mizzion Street 7-9 AM

MB Fremont Avenue S EL 40 47.4%
Mizzion Street 4-6 PM

58 Grand Avenue 8t 45 43 53.3%
Mission Street 7-9 AM

58 Grand Avenue 8t 45 50 49 5%
Mizzion Street 4-6 PM

TOTAL 219 262 45.5%

Vehicle position was observed during peak hours to determine whether vehicles obstructed the use of the
through-lane bike boxes by covering them while stopped at the intersection. i a vehicle cowvers the bike
box, it renders the box unable to be accessed by a bicyclist traveling in the right lane or straddling the
right and through lane to jump the vehicle queue and enter the bike box to perform the through or left-

City of South Pasadena | Through-Lane Bike Box Experiment Evaluation Page 12
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Experimentation Results

turn movement For the purpose of this study, parally stopping on top of the bike box countaed as
“covering” the bike box, however, part of the vehicle’s wheels must actually cover the bike box to count. If
the vehicle’s wheels did not enter the bike box, but part of the vehicle's hood was overhanging the bike
box, then the vehicle was not considered to be "covering” the box,

As can be seenin Table 3.3 above, over all periods observed, vehicles covered the through-lane bike
boxes approximately 45% of the ime, and stopped before it, leaving it accessible, 55% of the time. Some
motorists appeared willing to comply with the regulation, while others simply ignored the box or did not
understand the provision to stop prior to it Video observations revealed that some motorists chose to
stop before the bike box, and then, after waiting for some time, pull closer to the intersection; these
motorists were counted as stopping before the bike box, A small number of motorists covered the bike
box as a result of excessive traffic vehicles would wait for the vehicle queue across the intersection to
clear prior to crossing, pulling right up to the intersection (in the bike box). Most vehicles covering the
bike box, however, did so without influence from a traffic queue. It appeared that motorists were more
likely not to cover the bike box when pedestrians were presentin the crosswalk.

When a car covers the bike box, bicyclists sometimes choose to waiton the right
side of the wehicle.

City of South Pasadena | Through-Lane Bike Box Experiment Evaluation Page 13
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Experimentation Results

AVOIDANCE MANEUVERS

TABLE 3.4A — LIST OF AVOIDANCE MANEUVERS OBSERVED BEFORE INSTALLATION

Location Bike Arrival Time Drescription Potentially correctable
Mo.* by bike box?
58 Fremont G S:06:40 AM Car proceeding straight southbound on
Ave & Mission Fremont has to brake to avoid hitting
5t bicyclist, pulling out of the driveway north of | Mo
the intersection and heading to the right
turn lane (to make a right turn).
MNB Fremont 2 10:47:17 AM Bike has to brake while turning right to avoid
Ave B Mission hitting a bus. Mo
5t
58 Grand Ave. | 3 E:57-56 AM Car has to brake behind bicycle making right Ne
B Mission 5t turn fram through/left lane.
58 Grand Ave. 22 11:13:40 AM Car trying to pass left-turning bicyclistwhile
8 Mission 5t (properly) turning has to brake to avoid Mo
colliding with the bicyclist.
58 Grand Ave. 30 12:40:09 PM Bike intends to turn right on green light. but
8 Mission 5t a northbound left-turming car (from driveway
on south leg of intersection) is heading into
the same path at the same time. The bike Na
switches to the through/leftlane, causing a
few cars to brake, to increase the radius of
their turn and arrive after the northbound
left-turning car.
58 Grand Ave. El 4:52:34 PM Bike makes a wide southbound left
8 Mission 5t movemnent and as a result car doing a Yes
northbound left from the driveway must
brake to avoid colliding with bicycle

*See list by intersection in AppendicA

See Table 3.4A abowe for a list of avoidance maneuvers observed before installation at all three bike
boxes. Across all approaches, six total avoidance maneuvers were observed from reviewing the video
recordings made prior to bike box installation at each intersection. Only one avoidance maneuver was of
the type that could be anficipated as being resolved through installaion of a through-lane bike box, The
bike on Grand Avenue and Mission Street at 4:52 PM turned from the left lane but had to stop behind a
car that was stopped where the through-lane bike box would have been placed. If a through-lane bike
box had been present, the biker may have been able to navigate around the motorist and wait in the bike
box (if the motorist had properly stopped before the bike box), thus making themselves more visible to
other motorists around the restof the intersection.

The bike atthe same location at 11:13 AM was positioned exacy where the bike box would be located
and was noticed by the vehicle behind it, but the avoidance maneuver occurred when the cartried to pass
the bicyclist during the left turn; it is unlikehy that a through-lane bike box would have changed the
motorist’s behavior.

City of South Pasadena | Through-Lane Bike Box Experiment Evaluation Page 14
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Experimentation Results

TAELE 3.4B - LIST OF AVOIDANCE MANEUVERS OBSERVED AFTER INSTALLATION

Location Bike Arrival Time Description Correctable by bike
No.* box?
58 Fremont 7 93202 AM Bike approaching im right lane that wants to
Ave & Mission go through blocks a right-tuming car behind Na
5t it Cannotmove to bike box as being
coversd by acar.
58 Fremont 15 7225 PM Bike blocks right turning car in right-lane
Ave & Mission during red light. Proceeds straight on green Mo
5t light. Carin through lane on top of bike box
MB Fremont 12 15:22:56 PM Bike heading straight through intersection
Ave & Mission from right lane {on green light) has to drift
St towards through-lane to dodge vehicle Mo

poking nose to turn right (WEBR). Gets close
to throwgh-traffic cars as a result.

MB Fremont 16 20:36:53 PM Right-turning car must brake behind bike

Ave & Mission going through in right lane. Mo

5t

58 Grand Ave. | 10 B:42:24 AM Car turming right does not see bicyclist

8 Mission 5t crossing in the crosswalk from sidewalk and MNfA
must guickly brake.

58 Grand Ave. 20 L0:14:05 AM Bike pulls ahead of car from right lane to the

8 Mission 5t bike box. requiring car to brake. Northbound Na
traffic from the driveway has to yield due to
a wide turn.

58 Grand Ave. 21 10:20:16 AM Bike straddling right/through lane during red

8 Mission 5t light causes right-turning car to have to Na
carefully pass prior to making right turn on
red.

58 Grand Ave. 24 10:25:18 AM On bike's left turn, northbound left-turning

8 Mission 5t migtorists from driveway brake to avoid Mo

hitting sowthbound left-turning bicyclist
*See list by intersection in AppendixA

See Table 3.4B for a list of avoidance maneuvers observed after bike box installation at all three bike
boxes. Eight avoidance maneuvers were observed from reviewing the video recordings made prior to bike
box installation at each intersection. Of these, four were related to a bicycle traveling through in the right
turn lane blocking a car trying to make a right on red from this lane. The through-lane bicycle box was
intended to solve this problem, yet it was still occurring even after the bike box installation. Additionally,
there were some avoidance maneuvers related to supposed “correct” use of the bike box, including a
braking maneuver from a motorist because a bicyclist drifted into the bike box from the right lane, and
motorists turning left from the opposing driveway at Grand Avenue braking because of perceived worries
of hiting a bicyclist making a left turn from the left turn lane, both in a case when the bicyclist did not
follow a proper left turn path and a case when the bicyclist did follow a proper left turn path.

City of South Pasadena | Through-Lane Bike Box Experiment Evaluation Page 15
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Experimentation Results

Bicycles traveling on the right side of through traffic may
encounter conflicts from other movements in the intersecion.

City of South Pasadena | Through-Lane Bike Box Experiment Evaluation

Page 16

CTCDC Agenda Item Report
ltem No. 16-25

Page 20 of 40
August 03, 2023



ct.

California Traffic Control Devices Committee (CTCDC)
Agenda Item Report

4.0 FINDINGS

Installation of the bike boxes did not increase use of through/left turn lane by bicyclists as compared to
using the right lane to fravel through the intersecton. At Fremont Avenue & Mission Street, no bicydists
during either the before or after installation period used the through lane to travel through the

intersection. At Grand Avenue & Mission Street, while more bicyclists used the lefi/through lane to make

a left or through movement than not, the percentage of bicydists choosing to do so did not change after
the installation. This suggests that the bike box does not encourage bicyclists to travel with vehicle traffic

in the through lane as compared to staying to the right of vehicles or using the sidewalk.

Motorists frequently do not comply with the reguirement to stop at the intersection before the bike box.
In the observation period after the instzllation of the bike boxes, motorisis appeared to cover the bike box
nearly half of the time.

‘ i f e A
Even bicyclists who turn left from the bike box may encounter
challenging conditions while making a left turn.

Finally, there was no significant difference between the before condition and after condition in terms of
avoidance maneuvers. It is difficult to make a judgment about this for Fremont Avenue & Mission Street
as no bicyclists used the bike box. It does not appear that the installation of the bike box at Grand Avenue
& Mission Street reduced the risk encountered by bicydists turning left from the left lane: in both the
before installation and after installation scenarios no cars failed to notice the bicydlist stopped in the front
of the queue. However, both before and after installation, vehicles, especially those turning left from the
opposite direction, had to be careful not to collide with the bicycle due to their different speed and/or
path of travel from typical motorists. Because only & avoidance maneuvers of any kind were found in the
before installation period of observation and only 7 avoidance maneuvers were found in the after
installation period, there is no evidence of a significant change in the number of conflicts due to the
installation of the bike box. Additionally, no bicycle versus vehicle collisions have occurred recently before

or immediately after the installation of the bike boxes, so few insights can be gained from this data
SOource.

City of South Pasadena | Through-Lane Bike Box Experiment Evaluation Page 17

CTCDC Agenda Item Report Page 21 of 40
ltem No. 16-25 August 03, 2023



ct Cadlifornia Traffic Control Devices Committee (CTCDC)
Lftrans Agenda ltem Report

Appendix A - Arrival Positions of Bicycles by Time
Stamp
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TABLE A1-ARRIVAL POSITION OF BICYCLISTS, 5B FREMONT AVEMUE & MISSION STREET,

BEFORE INSTALLATION
Bike | Stop Arrival Movement Arrival Approach
MNao. Light Time
SL | ST |SR |UT ; ;;
B
-
I ERE
F-
S % £8 s EE ;
i HEHN
i85 |g8a3 (253 (23
1 Red Z11-m X X
AM
2 Red 5:45:45 x X
AM
3 Green | 6:09%:59 X X
AM
4 Green | 74734 X X
AM
5 Red 7-50:30 X X
AM
i) Green | 0640 x X
AM
7 Green | %2400 x X
AM
3 Green | 1:5%39 X X
M
9 Red 4:15:30 X X
M
10 Red 526024 X X
M
11 Red 5:26:25 x X
M
12 Green | 1L:58:27 x X
P
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TABLE AZ2-ARRIVAL POSITIOM OF BICY CLISTS, MBE FREMONT AVEMUE & MISSION S5TREET,
BEFORE INSTALLATION

Bike | Stop Arrival Movement Arrival Approach
Mo, Light Time
ML | NT [NR E Ei
5§z
LS §5|:
g a |5 |8
e |85 E A
|5 |3 |853|% |£5 | |£4
H
B
n [¥] in e & | W in [¥] proliv]
1 Green 100747 X X
AM
2 Red 10:47:17 X X
Al
3 Red 11:04:04 X X
Al
4 Red 12:05:30 X x
PrA
5 Red 21531 X X
Pl
G Green 21705 X X
P
7 Green 21707 X X
P
8 Red 31737 X X
P
9 Red 31738 X X
P
10 Green 5-28:08 X X
P
11 Red L5632 X X
P
12 Red 703:33 X X
P
13 Green 7:58:44 X x
PrA
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TABLE A3-ARRIVAL POSITION OF BICYCLISTS, 5B GRAND AVEMUE 2: MISSIOMN STREET,
BEFORE INSTALLATION

Bike | Stop Arrival Mowvement Arrival Approach
Mo Light Time
sL 5T SR
R E 5
: |4 2 3 i
E § ; S g =
g
i
i [¥] a §H ¥ 2o
1 Red 6:33:12 x x
AM
2 Red 6:57:20 X X
AM
3 Red 6:57:56 X X
AM
4 Red T-15:13 X X
AM
E Red T-26:32 X X
AM
G Red T-35:20 X X
AM
7 Red T-38:46 X X
AM
8 Red T:45:25 X X
AM
9 Green T-50:38 X X
AM
10 Red T-58:21 X X
AM
11 Green 8:20:53 X X
AM
12 Green 8:36:42 X X
AM
13 Red B:57:11 X X
AM
14 Green 8:58:17 X x
AM
15 Red 50 00:00 X X
AM
16 Red 50 00:00 X X
AM
17 Red S15:44 x x X
AM
18 Red S 26:33 X X
AM
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Bike | Stop Arrival Movement Arrival Approach
Mao. Light Time
5L 5T SR E
5 | 5 £
2|8 3 §
-]
=
: §
3 o |5 i‘; 5 i
[¥] ﬁ §H o nﬁ [v]
19 Red F36:28 X X
Al
20 Red F43:24 X X
Al
1 Red L0-0&:35 X X
Al
22 Red 11-13:40 X X
Al
23 Red 11:2¢:10 X X
Al
24 Green 11-46:35 X X
Al
5 Red 120105 | X X
PM
26 Red 12-26:23 X X
PM
7 Red 12-26:24 X X
PM
28 Red 12-26:24 X X
M
9 Red 12-36:44 X X
PM
30 Green 12-40:09 X X
PR
3l Red 1-14:52 X X
PM
32 Green 1:45:27 X X
PM
33 Red Z50:17 X X
PM
24 Green 2-59:18 X X
PM
35 Red 4 16:48 X X
M
36 Red 452:34 X X
PM
37 Red 4:56:22 X X
PR
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Bike | Stop Arrival Movement Arrival Approach
Mo, | Light Time
5L 5T SR ;
§ 5
5 | ¥ £
A §
E-]
]
5 K
3 S |s §‘§ 5 E 5‘%
[¥] uﬁ §ﬂ I ﬁ [¥]
38 Green 5:03:29 X X
PM
39 Green L:21:40 X X
e ]
40 Red L2404 X X
PM
41 Red &03:24 x x
PM
42 Green 608:37 X X
PM
43 Red 616:09 X X
PM
44 Red 6:16:10 X X
PM
45 Red 633:24 X X
PM
46 Red &51:29 X X
PM
a7 Red T-01:42 X X
PM
48 Red T13:31 X X
e ]
43 Red T-20:48 X X
PM
50 Red F:39:20 X X
P
51 Red 81033 x x
PM
52 Red 1415 X x
P
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TABLE A4-ARRIVAL POSITION OF BICYCLISTS, 5B FREMONT AVEMUE & MISSION STREET,
AFTER INSTALLATION

Bike | Stop Arrival | Movement Arrival Approach
No. Light Time
SL | ST SR 5
g 1|8 is
= 5 2 5 E
-
AL g HIERE
s §‘§ % §‘ % ;E
BEHHEL
3 g (] ﬁij [¥] & i as
1 Green L0249 X X
2 Red 5:33:40 X X
3 Red 73714 | X X
4 Red 73715 | X X
5 Green B:52:08 X X
& Green 8:52:09 X X
7 Red 5-32:02 X k
8 Red 10:37:0 X X
9 Green 13:24:2 X X
a
10 Red 14:15:2 X X
5
11 Red 1713 | X X
7
12 Green 17:3%3 X X
3
13 Green 17:52:4 X X
2
14 Green 18411 X X
4
15 Red 19:102 X X
3
16 Red 19:20:2 X X
5
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Table AS-ARRIVAL POSITION OF BICYCLUSTS, NB FREMONT AVEMUE & MISSION STREET,

AFTER INSTALLATIOM
Bike | Stop Arrival Movement Arrival Approach
Mo, | Light Time
ML |NT | MR =5
Py
E 2 i £§ i i
s |3 |5 £ (5 |2
S |3 !EE 3 i % i‘i
2B
3 i [¥] nﬁiJ i 5 [¥] 5 [w]
1 Green 2: 230000 X X
2 Green 6:05:06 X X
3 Green 75102 X X
4 Red 12:03:00 X X
5 Red 12:14:21 X X
G Green 13:25:26 X X
7 Green 13:46:42 X X
8 NfA 1412:25 X X
9 Green 14:32:47 X X
10 Red 15:03:20 X X
11 Red 15:11:18 X x
12 Green 15:22:56 X X
13 Green Lg55:22 X X
14 Red 13:49:14 X X
15 Red 18:48:17 X X
16 Green 20:36:53 X X
17 Green 21:52:24 X X
18 Green 21:58:01 X X
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TABLE A6-ARRIVAL POSITION OF BICYCLISTS, 5B FREMONT AVEMUE & MISSION STREET,
AFTER INSTALLATION

Bike Stop Arrival Movement Arrival Approach
Mo, Light Time
18 5T SR
LI
£ §' gﬁ. < =
¥ |9 |® = 5 £
S | E |5 3 5 5
8 |§ |8 Bz |22 |%¢
in v] - [¥] hu
1 Red 2:06:48 X X
2 Red 56919 X X
3 Red f:51:51 X X
4 Red 7:01:48 X x
5 Red 7-04:46 X X
i Red 7-09:38 X X
7 Red B:22:51 X X
8 Red B:33:51 X X
9 Red B:35:30 X x
10 Red B:42:24 X X
11 Green | B:43:54 X X
12 Red S01:42 X X
13 Red 5:05:32 X X
14 Red 5-05:33 X X
15 Red 5:31:02 X X
16 Red 531:03 X X
7 Red 5:33:06 X X
18 Red S47-48 X X
19 Red 10:02-28 X X
20 Red 10:14:05 X X
21 Red 10:2(16 X X
2 Green | 10:2(x55 X X
23 Green | 10:2(:55 X X
24 Red 10:25:18 X X
25 Red 10:32:34 X X
26 Red 10:32:34 X X
7 Red 10:55:56 X X
8 Red 10:56:05 X
29 Red 11:02:31 X X
30 Red 11:33:53 X x
31 Red 11:5216 X x
32 Red 12:1(51 X X
33 Green | 12:1211 X X
34 Green 12:15:21 X X
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Bike Stop Arrival Movement Arrival Approach
Mo, Light Time
5L 5T SR
| &k 2
52 5 |8
-
2 5 ié g |=
HHHH 3% ii
z [ ; [ [
8 |F|35F |Ef |
in (] h &3 (] IE frle]
35 Red 12:18:27 X x
36 Red 14:15:21 X X
7 Red 15:11-39 X X
38 Red 15:11:42 X X
39 Red 15:18:30 X X
40 Red 15:46:19 X x
41 Red 15:47:43 X X
42 Red 15:48:40 X x
43 Red 16:01-:06 X X
a4 Green 16:32:29 X X
45 Red 16:37:17 X X
456 Green 16:5%:53 X X
7 Red 17:01:39 X x
43 Red 17:.07-07 X X
43 Green 17:14:09 X X
50 Green | 17:17:45 X x
51 Green 17:27:34 X X
52 Red 17:29:09 X X
53 Red 17:3225 X x
=4 Green 173952 X X
55 Red 17:50:01 X X
56 Red 18:0%:35 X X
7 Red 18:35:00 X X
58 Green | 1B:57:58 X x
52 Red 19:37:05 X X
60 Red 19:40x14 X X
61 Red 19:40:14 X X
62 Green | 20:13:21 X X
63 Green | 20:13:23 X X
64 Green 20:45:36 X X
65 Green | 21:13:33 X X
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Attachment B - Jason Welday email dated January 23, 2023

Welday, lason <lxsor Welday @ ortyofro us -

Monday, January 23, 2028 k10 Ak

M, Robert DEDOT; Shaikh, Epe@ 0T

iz, Salla by s fmtacom; andrew. maximousSoubqencity.ong Ted Gerber

T6-2% Beouest to expenment with through lane bicpcke bow, City of South Pasadera
Attnichenerts: South Pasadena Throwgh lare bile bow evaluaSon. pdf

Follow Up Flag: Follow up
Flog Status: Flagped

EXTERMAL EMAIL. Limlesattachments may not be safie.

Good M-:-minE Eob ard Eju.z -

Ted Serber, Direchar of Public Works for the »:'_itr'-:-‘rSuutl1 Pasacena ard | had a very zood discussion om Fﬁdu:,-
Y Ty g e re;urdinE E'p:p-erim:nt Ho. 16-23. in r=searching the kistory of the soperiment and refated project, he was abls
to oiob=in the sttached svalustion orepared oy KOA E-:rpmtic-n in Decembar 2049 for the experimenk.

Based on the 'I'fm:IlnEs-:rI' the evalusbion, it Bppzars that the exoeriment was incorciusree =5 t-:-an-.' obssrved
imarovemient from the use of the l:hr'l:uEh lane bilke Do |'11pl='11c|11:u.1:-:ln Gven these |'|'|1|:I|nE;5 rtu:lpcur:;l:ha.t extEnson
of the z:-:penm-ent or A request ta |n|:-:lr|:-clrut-= the through-lane bike bk inte the CAMUTCD at this tima would rat be
recommandead. Purther, simce there does not Bppear o be an ircreass in colisions tﬂhtmfmphmcmﬁﬂn. the I:i'rr' of
Sowth Pasacens has indicated thet they wiould request to leave the imstallation in piasce 'I'-:llll:lwinE; i:b:ln'n; out of the
ExgEriment by the CTCDC.

Pye oc'd Ted on this =mail thread n cass you heve any follow up quutiuns Tor estter of us or peed ary acdibional
informetion.

Tharis,

lazon C. Welday
Direcios of Engiossting Sersion
I Phone S-S TT-3T40 Direct SO0 Fl-4001
1 I I I Wab wes el Emel lason Welde B Cityo M. o
LOE0 Clvie: Carta Dries, Rancha Cucamsonga, C4 51730

IIJ'I‘Z;I m
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Attachment C - FHWA Interim Approval I1A-18

(A Memorandum
S Do bvaa
Al T ol
Taderal Mighway

Subject:  INFORMA 3 MUTCD - Interim e
Approval for Optional L% of an 0cT 12 M6
Imtersection Bicycle Box (LA-18)

From: Robert E. Amold /‘J In Reply Refer To:
Apting Associate Administrator for HOT-]

Crperatioms

T Federal Lands Highway Division Engineers
Chvision Administrators

Purpose: The purpose of this memorandum s to iswe an ntenm Approval Bor the
aptional use of intersection bicycle boxes. Interim Approval allows provisional use,
pending official rubemaking, of a new traffic contral deviee, a revision to the apphication or
manner of use of an existing raffic control device, or a provision mof specifically described
in the Manual on Linlform Traffic Comral Devices for Sreers amd Highways (MUTCI),

Backproumd: With an increasing namber of bioyele lames marked on the curh side af
streets, the Federal Highway Administration (FHWA) has been requested to provide traffic
comtrol devices 1o facilitate hicyclists positioned to the rgbt side of peneral-use travel lanes
Lo enler the cenler of the general-use lanes ai the approach to a signalized intersection. The
intersection bicycle box is a designabed arss on the approach b a signalvzed mierseciion,
beetwrsen an advance stop line and the intersection stop line, imended to provide bicycles a
gpace in which to wait in fromt af stopped molor vehbeles during the red signal phese o thasy
they are more visible bo matorists st the start of the preen signal phase. Positioning
bacyelists i the center of the appropriabe lane allows them to tum from a lecalion where
they are mone visible to surrounding traffic, can increase the visibility of stopped bicycle
traffic ar am neersectbon, can redwee conflicts berween bicveles and motor vehicles, can
help mitigats intersection right-tum (“right-hook™) conflicts, and can help proup bicyeles
tagpether 1o clear imersections more quickly,

The inferseciion bicyele box described i this Interim Approval memarandum is a new
traffic comtrol device and has been used in the United States only on an experimental basis
throaugh the MIUTTCD official experimentabion process, which is described m Section
LA

Research on Bicyele Boxes: Agencies around the country have showm significant interes
in intersection bicyele boxes, with ower 23 expenments approved under the 200149 Edution af
the MUTCD for a variety of State, County, and local government agencies including the
Mimnesota Department of Transporiation; the Digtriet of Columbia Depasiment of
Transporiation; and the cities of Austin, TX; Columbus, OH; Madisen, W, Missoula, MT;
and Portland, OR.
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These experiments hive used & relatively consisien design of a bieyele box that includes
the Eollowing elements:

= An advance siop line placed ai keast 10 feet in advonce of the pedesirion crosswnlk
ar the intersection stop line;

= A bloyche symbol pavemmesd marking within the space teyond the advance siop line
1 indicate that bicye|ists may wait in this area;

# A leiat a short keagth of bicyele e approaching the bicycle box provided ns o
hear and predaciable math or bicyclists wo enter the o,

» Prohibition of tams on ned i they would normally ke allowed from the lane where
the hicycle bax is installed; and

&  Coumidosn pedestrian signals provided scross the approach on which the bicycle
baowx i# located if the bicycle hox |8 irdialled peeoss more than one lane of &

sigmalized approsch

FHWA Eviluation of Results: The Office of Trassponiation Ogperations has reviewed the
avallable dite and considers the experimental bicvele bos to be saisfcioly l-u.l:mfh-ll fiar
the applications that were tested. Pasitive operstional effects hawe been documented in the
experiments after the installmion of bicycle boxes, inclading:

®  Reductions in the sumber of conflics between hicyolists and baming drivers al the
study infersections;

& Reductions ip the number of aveédance maneovers by balh bicvelios and motorises;

¢  Reductions in the number of bicycles and motor vehicles -eniaching inm
pedesitian crosswalks when stopped at an intersection;

¢ Boad-user surveys and observations m multiple experimenis tho showed tht
mararists and hicyclists undersond the purpose and proper usage of the bicycle
b

e deslgn of the intersection bicycle box i not propriciary aed can be used by any
jurisdiction that requesis and obising Interim Approval from the FHWA 1o wse bicycle
bowes in ncooedance with Parmgraphs 14 through 22 of Section 14,10 of the MUTCD. The
FHW A believes thal the intersecilon bicycle box as detailed in thas memoraidin has a low
risk off safiety or aperational comcemms.

This Interim Approval does not create & new mandaie compelling the use of intersection
bisyele bosxes, bur will allow sgencies io insiall imersection bicysle boxes, pending odficial
rulemaking revising the MUTCD, 1o feeiliaie mors efficient cperafions o inlerseclion.
Emterim Appeoval of 8 provisional devies typically results in its inclusion in & fisture Notice
ol Progosad Amendments io revise the MUTCD, Howgyer, this Inferim Approval dods nal
gustrantes: sdoplion of the provisional device, either in whols or in pam, i any Haurs
riilemaking that revises the MUTCDL

Canditions of Interim Appreval: The FHWA will grant permission for the optional vse
of imersection bicyele boxes under this Interim Approval to any jusisdiction that submits
writien Tequest to the Office of Trrspanation Operations. A Stale may mequest Inienm
Agproval for all jurisdictions in that Biete. Jurisdieilons seeking permission 10 ase
intersection hicycle boses under this Ineerim Approval must sgree o
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= Comply with the echmicsl condilices detailed helow,
e Mlaintain an inventory =10 el all scatioes whent hicycle boxes are mstalled; and
=  Comply with lem D¥ of Pemgraph 1E of Section 110 of the MUTCD.

1. Gemeral Conditiens: The use of bicyele bones 18 optional, Howewer, if an agpensy opls
to sz eyl boses under 1his Isterim Approval, such use sBall be limited to signalized
intersections. The design of the hicyele box shall comply with the design conditions
providied belosw,

2 Design of Intersectisn Bicvele Boxes: The design of the hicyele box (see Atachments
[4-18-1 and LA-1%-2) shall comply with the following provisions:

a A bicycle box shell be formed by an advance stop line placed ai least 140 feet in
advance of the sersection stop line

b, At beast one Bicyck: symbaol shall be placed witkin o bicyele box (s=e
Amachments [A-13-1 and LA-15-2 for plactasenl diamls).

2 Where & bicyeds box is provided across mishipdes lanes of an approach,
counidown pedestrian signals (see Seclion 4E.07 of the 2009 MUTCD) shall be
provided for the crosswalk acnoss the approach on which the bicycle box is

located 10 miorm hicvelists whether there 15 sdeguane time remaining i cross o
en adjacent lane before the onset of the green signal phase for that approach.

d. Turms on red shall ke prohihited from the approach whers a bicyele box is
ploced u=ing o WO TUEN O BED (BI0-11 semes) mign.

e, AN lesst 50 fioet of Wcyels ane showkd be provided on the approach o a bicyele
box so hicyclists will nol need to ride betwein lanes Lo enber the Bicyoks bax,

f. A ST HERE OW RED {R10-6 or R10-8a) sign should be provided o the
advaree stop line defining the bicycle box with an EMCEPT BICYCLES
{R3-ThF) word begend plage: belovw [see Arachaents 1A-18-1 and 1A-18-2)

g Ureen-cobored pavement (see Interim Apgroval Mo, 14) may be used nithina
Heyele box and the approach bicyele lane, where ane is provided. A separale
request for Interim Agpreval for preen-colorsd pavensen is required if the
ggency has aod slrendy received such an approvwal.

Any qguestions concerming this Inierim Approval shoald be directed 1o M. Diavid Kirschmer
david kirschmerEdol, gov.

Allachments

ce: Assucisle Admisisrmioes
Chief Coursel
Chiel Fimneinl Odfficer
Directors of Fickl Services
Director of Technicsl Services
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