El Camino Real Bike and Pedestrian Safety
Improvement Study

Complete Streets Advisory Committee — August 14, 2018



Agenda

1. Design Inputs
2. Draft Design Concepts
3. Discussion / Feedback
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COMNCEPTS IDENTIFIED IN CORRIDOR STUDY (Further refined through this study)
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Remaove ship Bus Mew crosswalks

fane or right refuge shelter based on land

tum lane use and activity,
generally
spaced at 600ft

= Sidewalk improvements, including street trees, lighting, bike racks, and cdearance zones
= Class IV protected bike lanes




Design Inputs — Community Outreach
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The first step in identifying potential crosswalk locations is understanding how many people might use the crosswalk.
You're the local expert - tell us which potential crosswalk locations are likely to have the highest demand. Add stars

</

to key destinations and mark your walking route!

Downtown
Redwood City
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Summary of Comments = : ‘ ¥ ®© ', T -
- Permissive left turns are a pedestrian " = o _ L = =) ‘ . :

safety concern . -

Vera Ave
Lincoln Ave
Roosevelt Ave
Redwood Ave

- Consider mid-block crossing near Pine
Street, transit access
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narrower center median? Place a sticker to vote for your preference.

84

Total existing curb-to-cur width between Maple Strest and Woodside Road

WHAT SHOULD THE SEPARATED BIKEWAYS LOOK AND FEEL LIKE?

Between Maple Street and Woodside Road (4-lane section)

The El Camino Real Corridor Plan approved street layout calls for maintaining the existing travel lanes and eventually converting street parking to protected
bike lanes. By narrowing the vehicle lanes to allowable widths, this leaves 29 feet of available space from curb to curb for bike lanes and center medians.
The city would like to hear what you want to see for these treatments - by widening one, the other must narrow. For example, should the bike lanes be

installed at minimum widths to allow for a wide median and large trees or should the city pursue wider bike lanes with the potential for public art and a

TELL US WHICH OPTION YOU PREFER

—

WHY DO YOU PREFER THIS OPTION?

OPTION 1: Summary of Comments
+ Wi i ) . ) )
Kﬂv;gi?nh:fnd;ﬂeway - Five foot bike lane is too narrow, consider gutter
Dimensions 27 VOteS
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Sidewalk Bike lane Drive lane Drive lane Wide mzcian with trees Turn lane Drive lane Drive lane Bike lane Bidewak
OPTION 2: - Preference for physical barrier (more than soft-tipped
+ Mid-sized Median - Consider visibility between bicyclists and vehicles
+ Preferred Bikeway when determining bikeway protection
Dimensions - Consider sidewalk trees for shade and sun protection
75 V t - Landscaping and greenery are a priority for survey
i . [ otes respondents.
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OPTION 3: I occortunity for Public Art - Preference for art as low maintenance and
— Narrow Median aesthetically-pleasing bikeway protection
+ Wide Bikeway Protection
+ Art/placemaking opportunities *
. 51 votes
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a 11 1w & 1 1 1 / * Most votes from Fair Oaks Community Center
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WHAT WOULD YOU LIKE TO SEE IN THE OPPORTUNITY AREA
ON THE EAST SIDE OF THE MAIN STREET INTERSECTION?
Use one dot to vote on your preferred option

Landscape and Green infrastructure
opportunities (such as rain gardens) provide
spaces to manage and treat stormwater

57 votes

Pocket Park with opportunities for
small-scale programmed uses
(could also include rain gardens)

36 votes

Urban Plaza activates space around adjacent
businesses by providing apportunities for
seating (could also include landscape)

37 votes”

« * Most votes from Fair Oaks
Community Center event

UNDERUTILIZED SPACES AND OPPORTUNITY AREAS

The El Camino Real Corridor Plan identified several locations with opportunities to better utilize space and improve safety. In many cases, this is roadway space that can be reclaimed for people and landscaping.
The Main Street intersection is a good example where there opportunities to re-program underutilized spaces. The Corridor Plan calls for removing “slip lanes” where vehicles are able to make sweeping right
turns on to and off side streets. While there are several potential future configurations for the Main Street intersection in order to achieve this, the configuration below provides a robust option in terms of
circulation and open space. Note that this opticn is very preliminary and requires further study and community input. The Woodside Road underpass also presents an opportunity to improve an underutilized
space. The images below provide ideas for how each space could be used. What is your preference for improvements at each opportunity site?

WHAT LEVEL OF IMPROVEMENTS WOULD IT TAKE FOR YOU
TO FEEL COMFORTABLE WALKING UNDER THE OVERPASS?
Use one dot to vote on your preferred option

Main Street

realignment

" LOW ($) Barrier from vehicles
opportunity

31 votes

MEDIUM (5$)
Barrier from vehicles + improved lighting

58 votes

HIGH ($$$) Barrier from vehicles +
improved lighting + structural
meodifications to drastically open up space

Summary of Comments

- Concern about traffic flow implications of Main Street realignment (e.g. prioritize northbound right
onto Main Street, consider vehicle queues on Redwood Avenue)

- Consider who would use opportunity area on east side of Main Street intersection

- Focus on improving bicycle/pedestrian safety at Main Street intersection by "squaring up”
approaches, traffic calming, and improving crosswalks

- Prioritize lighting and public art in undercrossing for all options

- Widen sidewalks in undercrossing

- Some concern with both the parklet project and undercrossing project that there is insufficient
reason to walk in this area due to the lack of amenities and destinations.

52 votes
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WHICH BUS STOP AMENITIES WOULD YOU LIKE TO SEE?

Many bus stops along El Camino Real lack the amenities that contribute to a comfortable and enjoyable passenger waiting experience. While many of these
improvements will likely need to be installed in phases over time, the City would like to know what improvements are most important to you. What are the top
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Redwood
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y Founded 1867
two amenities that you'd like to see? Feel free to add your own idea as one of your votes.
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BUS STOP SHELTER REAL-TIME ARRIVAL INFO ADD YOUR OWN IDEAS
OR ADDITIONAL COMMENTS
48 VOteS * Summary of Comments
72 votes - Consider bus stop maintenance
- Consider trees and greenery at bus stops
for shade and sun protection
* Most votes from Fair Oaks - Real-time arrival information may not be
Community Center event needed with smart-phone use
- Consider pedestrian amenities such as
BENCHES PEDESTRIAN-SCALE LIGHTING trash cans
- Consider sidewalk widening




Bicycle Collision Profiles

n the ten year period 2006-2013, 25 bicyclist-invalved collisions
betwean Mapie and Charter strects. These collisions are explained by a mix of factors, which
Indicatas that m f erenlelr-n:em mrha:u idor influence bicycle s
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The Most Common Crash Types on El Camino Real Are:

§ Broadside at Signal

Thar

16 Exiting Side Streets and Driveways

Shared Right Turn Zone

Protected Corner / Intersection
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SEPARATED BIKE LANE INTERSECTION DESIGN MATRIX: REDWOOD CITY
EL CAMINO REAL PEDESTRIAN AND BICYCLE SAFETY IMPROVEMENT STUDY.

Cars and bilcs share the same road space in shared right frm zoncs, which help posiion
wehicles closer to the curb to help facilitate the right turn and reduce “right hook” collisions
with bicyclists. A dashed green bike lane is be used to indicate that cars and bilkes may “mix"

in this area.

bicyclist crosses the side street, while reducing vehicle wrning speeds
‘meet the bicyele crossing at a near-90 degree angle to improve sightlines of ancoming bicycles.

Photo
Eht tun phases are desirable in locations where high volumes of FIEht tarning
vehl:les conflict with a parallel separated bike lane. Provision of a protected right turn phase
requires a dedicated right turn lane and should be tested for potential impacts to intersection
delay and queueing.
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Raised erossings are an effective strategy for reducing crashes between motorists and
bicyclists because they slow vehicle speeds, increase visibility of people walking and biking,
and increase motorist yielding behavior, Raised crossings are usually appropriate only an
minar road crossings and driveways and could be considered for separated bike lane crossings
where motorists are required to yield to hicyclists while turning or crossing.

Source: MassDOT Separated Bike Lane Planning & Design Guide

Does nt require dedicated right-of-way for bicyelists at
intersections in constrained locatians

= Allows vehicles t merge with bikes against the curb prior o
turning, reducing the likelihood of the “right hook”

Cons

o Requires vehicles to look over their shoulder to avoid conflcts
with bieyclists

»  Does not provide physieal separation for vehicles and bicyclists

Design Consic
. leyremmmendcd for physically constrained locations

Pros Maple Street, Lincoln
Extends the physical barricr of the protected bike lane into the Ave, Roosevelt Ave,
inersection, creating a refuge and a clear path of travel for Lathrop St, Oak Ave,
bicyclists Laurel 5t Hazel Ave
Brovides a forward stop bar for cyclists to provide a “head start”
and improve visibility of bicyclists
Setc crogsing prvectsveickes rom arog gt ko the
blind spot. thus improving visibility of bicyclists and pedestrians
Reduces vehicle exposure for pedestrians and bicyclists
Helps faciliate left turns for bicylists

Requiresadequate space for dedicated ight-ofway for people
swhe walle sud hiles 2o far v

-
Design C: rations and Tradeoffs

. Sapaﬂm signal phase for right-turning vehicles and bicyclists,
remaving the “right hook” conflict

Cons
Requires dedicated right turn pocket, pocket length

®  Canresultin longer cycle lengths at signals, and thus increased
delay, at intersections where right-turn vehicle valumes are high

Design Considerations
= Dedicated right furn pocket required

ros
Stows vehicle traffic when entering and exiting side streets and
driveways

Creates a “gateway” feel for entering neighborhood roadways or
parking lots

Cons.
Requires space for approach ramp (i.e. locations with additional
space due to on-street parking removal or slip-lane closures)
Ifplaced alonga bike lane that is not already raised, can create
discomfort for bicyclists ramping up and ramping down in
succession

De.ilgn Considerations
Only apprapriate at driveways ar minor stap-contralled side
streets that are intended to be calmer [<30mph) with lower
volumes (no through traffic)2
Most appropriate for side streets with right in/ right out
movements only; for locations with left turn access crossing
should be set back 18 minimum to allow space for vehicle to walt
before/alter making a left turn (see Setback Crossing)
Notapprapriate on truck routes

Recommended
Intersection
icat

Wain / Redwood Ave
and Roosevelt Ave
(side street traffic,
ER direction)

Beach S, Chestnut
$t, Pine St,and Bed



Draft Concepts

1. Cross-Sections
2. Corridor Walk-Through
3. Bus Stops



Draft Concepts — Cross-Sections

Figure 1 Existing El Camino Real Cross-section: Maple Street to Redwood Avenue (0.36 miles)
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Tiarn lane Corive lane Drive lane

Figure 2 Class IV Protected Bikeway: Maple Street to Redwood Avenue (0.36 miles)
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Draft Concepts — Cross-Sections

Figure 3 Class IV Protected Bikeway: Redwood Avenue to Willow Street (0.15 miles)

-+ +
Sidewalk width reduced by 17 to Sidewalk width reduced by 17 to
accommaodate protected bikeway; accommaodate protected bikeway;
Existipg width & Existing width &
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Draft Concepts — Corridor Walk-Through
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Protected Corner / Intersection

Protected intersections clearly define pedestrian and bicyclist operating spaces and minimize
potential conflicts between users. For example, the corner refuge island protects bicyclists
from right-turning vehicles by physically separating the bike lane up to the point where the
bicyclist crosses the side street, while reducing vehicle turning speeds and guiding vehicles to
meet the bicycle crossing at a near-90 degree angle to improve sight lines of oncoming bicycles.

Source: MassDHOT Separated Bike Lane Flanning & Design Guide
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- y e Raised crossings are an effective strategy for reducing crashes bebween motorists and
m REALIGMNMENT AND N F bicyclists beeauge they slow vehicle speeds, increase visibility of people walking and biking,
DING FOOTPRINT BY OTHERS # If iul:ll increase motorist }'IL"]IJ.IH“ behavior. Raised crussings are usually 2ppropriate unl_l,! on
f minar road crossings and driveways and could be congidered for separated bile lane crossings

where motarists are reguired to vield w bicvelists while turning or crossing,

SAMPLE SIDE STREET STOF.‘
DESIGN TREATMEMT - OPTION 1

™
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Raised Crossing

Intersection |
) Design Photo Example

s Sethack crossings create larger yielding zones for motorists. This treatment can be beneficial

at locations with permissive left turn conflicts since it allows a left-turning vehicle to focus on

each conflict separately: oncoming wehicles first and then bicyclists. The treatment may be

maost appropriate at locations with a raised crossing, since it allows left-turning vehicles the

space to guickly clear the oncoming traffic before slowing down for the raised crossing

(regardless of whether pedestrians or bicyclists are present). Setback crossings require

BD additional right-of-way behind the existing sidewalk,
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Source: MassDOT Separated Bike Lane Planning & Design Guide
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Draft Concepts — Corridor Walk-Through

: = ; T ey
Iﬁiﬁhﬁ;km' TeD i B oa ; f DESEN

P ' | DESIGN :
.y - B! TREATMENT TED "

. -L-— s
- ] -i-al

o C b

F g g F o JF g e

[ B 1]

e L
0 ]
— — — —— [PE—
b
..l"..l"..l"l!!.rfff’f.fl'lf’fl‘llf" Fgt b g o g g g g g g G g g g W g g g o ] o

=1

Nae




) -
or Walk-Through

»

Draft Concepts — Corrid

L

¥ = ] i

I' r L. [. F : _""#.‘.;' -J.,. .I
1 T E - lh-"_ i L—-—J'- |"-'."."'I':‘—.E.-'-I"

b A L= =

E

F gy .r.r.r.r.r.r..r.-'= FlF O 5 i O O S SR
L

¥

4

| IIUII‘II

||1l‘|n i

4 8

|

.,

A=

Wl
(VI



) -
Draft Concepts — Corridor Walk-Through

Intersection
Design Photo Example

Protected right turn phases are desirable in locations where high volumes of right turning

vichicles conflict with a parallel separated bike lane. Provision of a protected right turn phase

requires a dedicated right tum lane and should be tested for potential impacts to intersection

delay and queneing,
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Draft Concepts — Corridor Walk-Through

Intersection

Dresign Photo Example
Cars ane bikes share the same road space in shared right turn zones, which help position
vehicles closer to the curb to help Eacilitate the right turn and redoce “right hook™ collisions
with bicyelists, A dashed green bike lane is be used to indicate that cars and bikes may "mix”
in this area,

Shared Right Turn Zone
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Draft

M BUS STOP DESIGN TRADEOFFS
Redwood Desicn opTIONS

City|ﬁm Buses along El Camino Real currently travel in the same lane as cars and pull out into the parking lane at bus stops to pick up passengers at the curb. The approved El Camino Real Corridor Plan calls for
protected bike lanes against the curb in place of parking. Before these bike lanes are installed, the design of the bus stops will need to be carefully considered. Based on community preferences voiced

- during the Corridor Plan and the current Safety Study, the design should prioritize transit shelters and eliminating mixing of buses and bikes. Based on the available width to the back of the sidewalk,
the city could install bus stop improvements according to Option 1 or 2 shown below. Both allow the bus to stop in the travel lane to accommodate space for a raised bike lane and transit shelter.
There are trade-offs to both options which are noted below.

SHARED BUS BOARDING PLATFORM (IN-LANE STOR BOARDING PLATFORM SHARED WITH BICYCLES) TRADEOFFS
) Transit Travel Time @ Construction Complexity
Bus travel time reduced by 5-10 seconds at Medium level of construction complexity
each stop by stopping in the lane
@ Vehicle Delay
About 20 seconds of delay every 7 min during peak bus
service If vehicles are unable to change lanes

© Bicycle Comfort
Low level of stress for bicycles due to
separated bus activity and
direct path of travel @ Bus Rider Comfort

© Bicycle Safety Bus boarding area shared with bicycles

Removes bus-bike conflict at curb

O Transit Amenities
Room for bus shelter

© sidewalk Width
1" expansion in sidewalk width

SEPARATE BUS BOARDING PLATFORM (IN-LANE STOPR SEPARATE FROM BIKE LANE)
TRADEOFFS

© Transit Travel Time @ Construction Complexity
Bus travel time reduced by 5-10 seconds Medium level of construction complexity
at each stop by stopping in the lane
. @ Vehicle Delay
© Bicycle Comfort . About 20 seconds of delay every 7 min during peak bus
Low level of St’ess_ f_or bicycles due to service if vehicles are unable to change lanes
separated bus activity
@ Sidewalk Width

© Bicycle Safety
2.5' reduction in sidewalk width

Removes bus-bike conflict at curb

€ Transit Amenities
Room for bus shelter

© Bus Rider Comfort
Dedicated bus boarding and waiting area,
separate from bicycles
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