City of Palo Alto

(ID # 6954)
Planning & Transportation Commission Staff Report

Report Type: Action Items

Meeting Date: 8/10/2016

Summary Title: Review Options and Recommendation for Embarcadero Rd at
El Camino Real Improvements
Title: Review and Recommendation of Project Alternatives to City Council for
the Embarcadero Road Corridor Improvements Project; Project is Exempt
from CEQA under Class I (Existing Facilities) Exemption.
From: Shahla Yazdy, Transportation Engineer
Lead Department: Planning and Community Environment
Recommendation
Staff recommends that the Planning and Transportation Commission (PTC) review the two
alternative concept plans for the Embarcadero Road Corridor Improvements Project and
recommend a preferred alternative to the City Council.

Executive Summary
In October 2015, City Council authorized a contract with BKF Engineers to prepare plan line
concepts, final design plans, environmental documentation, permits and construction
documents for improvements to the section of Embarcadero Road between El Camino Real and
Emerson Street. The objectives of the project are to improve safety, efficiency and experience
for bicyclists, pedestrians, motorists and transit users. Two public meetings have been held todate. The first meeting focused on developing project goals, identifying issues and
opportunities, and presenting existing conditions, while the second included a discussion of the
various alternatives for the corridor. As a result of this community-driven process, BKF
Engineers has identified two alternative concept plans:


Alternative 1 includes two one-way Class IV separated bikeways along Embarcadero
Road between El Camino Real and Emerson Street as well as a protected Dutch-style
intersection at El Camino Real and Embarcadero Road/Galvez Street. This alternative
does not add capacity for motor vehicles or improve intersection operations for
motorists.



Alternative 2 includes one two-way Class IV separated bikeway along Embarcadero Road
between El Camino Real and Emerson Street, a one-way westbound Class II bicycle lane
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between Trader Joe’s and El Camino Real and new right-turn lanes at both the Town &
Country driveway and El Camino Real. This alternative does add capacity for motor
vehicles and improves intersection operations for motorists. However, bicyclists seeking
a low-stress route may need to cross Embarcadero Road one or two times at signalized
intersections to reach their destination.
Both alternatives include pedestrian improvements at the intersections of El Camino Real, High
Street, Kingsley Avenue and Emerson Street.
Staff and BKF Engineers will present the two alternatives and answer questions at the Planning
and Transportation Committee meeting.

Background
The Embarcadero Road corridor provides a direct east-west connection between US 101 and
Stanford University for visitors to the city and supports local travel with connections to Town &
Country shopping center, Palo Alto High School, Palo Alto Medical Foundation, and El Camino
Real (SR 82). The segment of Embarcadero Road between High Street and El Camino Real has
been an area of community concern for many years—with three closely spaced traffic signals
within 750 feet of one another—at El Camino Real, the Town & Country and Palo Alto High
School driveways, and the pedestrian crossing at Trader Joe’s.
In 2013, the City initiated a preliminary planning study to provide near-term improvements
along this section of Embarcadero Road and to set in motion a focused and community driven
process for final improvements.
The City recently completed phase one of this project, with the installation of a new traffic
signal and signal controller cabinet at the Town & Country and Palo Alto High School driveways.
This allows for this traffic signal and the one at the pedestrian crossing at Trader Joe’s to
operate in coordination. The traffic signal for the right-out driveway from Trader Joe’s was also
removed and replaced with STOP signs control. More recently, raised pavement markers were
installed to prevent the drivers from merging directly onto westbound Embarcadero Road
traffic without yielding first.
On October 5, 2015, the City Council authorized a contract with BKF Engineers for the second
phase of the Embarcadero Road Corridor Improvements Project, which includes preparation of
concept plan lines, final design plans, environmental documentation, construction documents
and required permitting from Caltrans, for intersection improvements at El Camino Real and
Embarcadero Road/Galvez Street. Improvements include, but are not limited to, traffic signal
modifications, sidewalk realignment, high-visibility crosswalks, signing and striping, bicycle
treatments, landscaping and traffic calming elements.

Discussion
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Two community meetings were held on December 8, 2015 and March 15, 2016. Community
members and stakeholders provided input on project goals, helped identify issues and
opportunities, and refined various alternatives. Summary of the meeting notes are included in
Attachment C. In addition, staff met with Town & Country shopping center management and
Palo Alto Unified School District (PAUSD) administrators to document the issues and
opportunities related to their properties.
Various alternatives were presented at the second public meeting, and sent to key
stakeholders, including Town & Country, Palo Alto High School, PAUSD, Stanford and PABAC.
The majority of PABAC members voiced support for Alternative 2.
Staff received many constructive comments from the community. Most were related to specific
bicycle improvements and safety and overall connectivity. With input from stakeholders and
evaluation by the consulting team, two alternative concept plans were developed. These
alternatives are discussed in more detail below.
The following project constraints were applicable and were considered as part of the
development of the two project alternatives.










No right of way to be acquired from Town & Country shopping center;
Limit the amount of right-of-way required from Palo Alto High School;
Fixed/limited right-of-way precluded opportunities for widening the roadway
substantially;
Capacity constraints at the Caltrain underpass and connections limited benefits from
standard roadway widening options;
Existing oak trees along Palo Alto High School property should remain, if possible;
Pedestrian crossings at El Camino Real and at the railroad overcrossing, are too far for
students to walk, therefore requiring a controlled crossing in between;
Relocation of utilities in the El Camino Real intersection should be minimized;
Street fixtures such as signs, fire hydrants, street lights, and traffic signal poles need to
be considered; and
Shuttle stops on both sides of Embarcadero Road near the school and shopping center
driveway intersection should be maintained.

Embarcadero Corridor Alternatives Analysis
Staff also evaluated opportunities and constraints for improving motor vehicle capacity and
adding accommodations for bicyclists. A number of alternatives were considered, and these
two alternatives represent a cohesive combination of the ideas received. Alternative 1
represents a more bicyclist focused concept, while Alternative 2 provides opportunities to
improve motor vehicle capacity and adds bicyclist accommodations.
Shared goals that are achieved with both of these two alternatives include:
 Added bicyclist accommodations
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Increased visibility of bicyclists and pedestrians
Safer routes for bicyclists and pedestrians
Increased motor vehicle capacity
Improved motor vehicle operations
Preservation of existing trees or replacement opportunities
Limited need for additional right-of-way or easements

Additional considerations such as safety, physical and right-of-way constraints, mid-block
crossings, utilities and public input were also assessed and documented. Options were
evaluated for Class I shared-use paths Class II bicycle lanes, and Class IV separated bikeways.
These considerations are also described in detail below.
Design Elements in Both Alternatives
The following design elements have been proposed and included for both of the project
alternatives:














Raised crosswalk in the channelized right-turn lane from El Camino Real northbound to
Embarcadero Road eastbound: slows motor vehicles and increases visibility of bicyclists
and pedestrians.
Modified driveway apron at Trader Joe’s driveway: more standard exit-only driveway
design reduces driver confusion and increases the visibility of bicyclists and pedestrians.
Lane reconfiguration at Town & Country shopping center and Palo Alto High School
driveways: restriping driveways and modifying lane assignments may increase motor
vehicle capacity and improve operations.
Addition of stairs on the Town & Country shopping center side of Embarcadero Road:
allows for easier pedestrian access to and from path along railroad overcrossing.
Maintain existing signalized pedestrian crossing: the shorter crossing distance and
connected signal are more efficient than moving the crosswalk to the driveway
intersection. The existing location with two controlled motor vehicle movements is safer
than at an intersection with six motor vehicle movements.
Enhanced signage and markings for bicycles at the underpass: more clearly identifying
the shared space between bicyclist and pedestrians, better utilizes the constrained
pathway opening through the underpass.
Increased curb radius for right turns from eastbound Embarcadero Road into the Palo
Alto High School driveway: reduces the amount of motor vehicles driving over curbs and
damaging roadway elements.
Improved shuttle stops: on both sides of the street, additional space is allocated for the
shuttle stops to avoid impinging on pedestrian and bicyclists’ space.
Existing trees are maintained as much as possible, and proposed to be replaced 1:1
nearby if removed.
Modified Kingsley Avenue approach to Embarcadero Road eastbound: creates a more
standard 90-degree intersection with Embarcadero Road to reduce driver confusion and
limit the number conflicts with bicyclists, pedestrians and other motor vehicles.
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Revised High Street and Emerson Street intersections: reduces conflicts, reduces speed
of turning vehicles and increases visibility for pedestrians and bicyclists.

Concept plans for Alternative 1 and Alternative 2 are included in Attachment A of this report.
The following tables summarize the key features of each alternative and list the pros and cons
for each. Some examples and images of the key features are shown in Attachment B of this
report.
Alternative 1: One-way Separated Bikeways and Protected Intersection with No Motor
Vehicle Capacity Improvements (Cost: $2,451,000)*
Segment

Key Features

Evaluation : (+) pro , (-) con
(+) Provides high visibility of bicyclists,
although concerns include driver confusion
regarding intent of bicyclists.


El Camino Real
Intersection

Protected (Dutch-style)
intersection
 Removal of two
channelized right-turn
lanes

(-) This would be the first protected
intersection on El Camino Real which Caltrans
may or may not approve.
(-) Significant changes- require traffic signal
pole relocations, moderate storm drain
changes, and changes to the “pork chop”
islands.
(+) Traffic signal operation may be
considered to create a leading
bicycle/pedestrian phase to give bicyclists
and pedestrians a head-start.
(+) Raised separated bikeway provides
separation from vehicles and pedestrians.

Town & Country
(north) side



One-way raised Class IV
separated bikeway and
sidewalk

(+) The separation also provides a location for
street fixtures (signs, light poles, fire
hydrants, etc.).
(+) Consistent curb line has minimal storm
drain impacts.

Palo Alto High
School (south)
side



(-) Does not improve motor vehicle capacity.
One-way raised Class IV (+) Raised separated bikeway provides
separated bikeway and separation from vehicles and pedestrians.
sidewalk
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(+) The separation also provides a location for
street fixtures (signs, light poles, fire
hydrants, etc.).
(+) Consistent curb line has minimal storm
drain impacts.
(-) Does not improve motor vehicle capacity.
Eastbound
Embarcadero Rd
- East of
Undercrossing



Westbound
Embarcadero Rd
- East of
Undercrossing



One-way raised Class IV
(+) Similar changes as noted above for
separated bikeway and
separated bikeway.
sidewalk
(+) A wider pathway with delineated spaces
One-way raised Class IV separates bicyclists and pedestrians.
separated bikeway and
(+) Improved crossings increase visibility of
sidewalk
bicyclists and pedestrians.

Alternative 2: Two-way Separated Bikeway with New Right-turn Lanes (Cost: $2,186,000)*
Segment

Key Features

Evaluation: (+) pro , (-) con
(+) Improves visibility of bicyclists crossing El
 Two-way raised Class IV Camino Real, with an emphasis on the south
separated bikeway
side.
through intersection on
south side
El Camino Real
(-) Requires modification of traffic signal.
Intersection
 One-way westbound
(+) Eliminates conflict between vehicles
Class II bicycle lane
 Westbound right-turn turning right on to El Camino Real and
bicyclists crossing El Camino Real to continue
lane
straight on Galvez Street.
 Westbound right-turn (-) A shared sidewalk is similar to existing
lane
condition.
 One-way
westbound
Class II bicycle lane and (-) Street fixtures (signs, light poles, fire
sidewalk
west
of hydrants, etc.) take up space within standard
Town & Country
signalized pedestrian sidewalk width.
(north) side
crossing
 Two-way Class I shared- (+) A Class II bicycle lane provides dedicated
use path east of space for vehicular cyclists.
signalized pedestrian
(+) Added right-turn lane improves motor
crossing
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vehicle capacity.
(+) Two-way separated bikeway and sidewalk
separates bicyclists and pedestrians.

Palo Alto High
School (south)
side

Eastbound
Embarcadero Rd
- East of
Undercrossing




Westbound East
of Undercrossing

Two-way raised Class IV
(-) Emphasis on this two-way separated
separated bikeway and
bikeway suggests a preferred east-west
sidewalk
west
of
bicycle route for off-roadway bicyclists.
signalized pedestrian
crossing
(-) Street fixtures (signs, light poles, fire
hydrants, etc.) take up space within
separated bikeway and sidewalk.
(-) With a lack of potential continuation on
Embarcadero Road, eastbound bicyclists are
encouraged to cross to the north side before
the underpass and continue on the north side
No
added
bicycle for a Kingsley Avenue connection to the
Bryant Street Bicycle Boulevard.
facilities
(-) Similar to existing conditions where
bicyclists may share a standard sidewalk with
pedestrians.
Two-way raised Class IV (+) Two-way separated bikeway and sidewalk
separated bikeway and separates bicyclists and pedestrians.
sidewalk
west
of
signalized pedestrian (+) Improved crossings increase visibility of
bicyclists and pedestrians.
crossing

*Costs are rough order of magnitude construction cost estimates provided at a planning level, and are for
comparison purposes only, appropriate for the current level of design. Actual construction costs will likely vary
significantly from these estimates.

Each of the alternatives has varying levels of impact:
Criteria
Motor Vehicle
Level of Service
(LOS)

Alternative 1

Alternative 2

Negligible improvement

Small improvement with an average
reduced delay of 2.5 seconds

Right-of-way

Very small encroachment at
corners

Slightly more encroachment at corners

Trees

Possibly no removals

Cost

Within CIP budget

Street trees along Town & Country and
Palo Alto High School to be relocated to
behind sidewalk
Within CIP budget
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Alternatives Eliminated
Several elements were eliminated during the alternatives analysis process; however other
elements have been incorporated into Alternative 1 and Alternative 2. The elements that were
analyzed, but not included as part of the two alternatives are the following:
•

Remove existing signalized pedestrians crossing. This was not considered because of
the long distance between the crosswalk at El Camino Real and the existing path along
the Caltrain tracks. It is very likely that students would cross the street regardless of the
presence of a crosswalk. For safety reasons, the crosswalk is maintained in both
alternatives. There is a negligible impact to traffic, as this signal is now coordinated with
the signal at the nearby driveways.

•

Add pedestrian overcrossing (over Embarcadero Road and over El Camino Real). Due to
cost and right-of-way constraints, this feature was not considered to be part of this
project. While it could be considered as a separate project in the future, it was also
recognized that the existing overcrossing over Embarcadero Road along the Caltrain
tracks serves this exact same purpose. This project proposes/includes improved access
to this path in both alternatives.

•

Add Class I shared-use paths on both sides of Embarcadero Road. Without reduction of
the existing travel lanes, this was not possible due to right-of-way constraints.

•

Adding additional travel lanes on Embarcadero Road. Traffic counts confirmed that
additional lanes are not warranted for capacity. Only westbound right-turn lanes were
carried forward in Alternative 2.

•

Adding a second westbound left-turn lane to southbound El Camino Real. Because the
existing single left-turn lane queue extended into the through-lane during peak times,
adding a second left-turn lane was evaluated. But, because of the geometry of the
street, and a short distance between the two intersections, adding a second left-turn
lane would not add significant capacity and would preclude adding bikeways.

•

Reconfiguration of the Town & Country parking lot. While the operation of the shopping
center parking lot may contribute to spillover congestion on to Embarcadero Road, the
City cannot make changes to private property without acquiring the property. The exit
from the parking lot near Trader Joe’s would be reconfigured in both alternatives
because this is within the City right-of-way.

•

Bikeways to and from the Bryant Street Bicycle Boulevard. Because of the lack of
available right-of-way and the number of travel lanes required for the existing traffic
volumes, adding bikeways that extend to Bryant Street was not included as part of this
project.
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Observed Existing Traffic Conditions
As part of the project concept development, Hexagon observed existing traffic conditions and
collected data along the project study locations, during all AM and PM peak periods. They
identified several operational issues, all of which are discussed below:
•

Westbound Embarcadero Road, east of the Palo Alto High School driveway, experiences
queuing issues that extend past the underpass and towards Emerson Street. While the
queuing appears to be a result of the signal at the shopping center/high school
driveways, it is actually caused by the signal at El Camino Real. Hexagon observed times
when the signal at the shopping center driveway was green for westbound Embarcadero
Road, but vehicles could not proceed because of a back-up from El Camino Real.

•

It appears that the two signals at El Camino Real and the Palo Alto High School driveway
are not coordinated. Sometimes they appeared to operate in synch, but that was
probably just a coincidence.

•

At the signalized intersection on Embarcadero Road at Palo Alto High School driveway,
Hexagon observed that the north and south legs sometimes received an extended
amount of green time (approximately 30 to 35 seconds) in excess of the time needed to
serve the vehicles on these legs. This could potentially be a defect in the detection
system.

•

Approximately 200 feet east of the Palo Alto High School driveway, there is a signalized
pedestrian crossing. This traffic signal rests in green for the east/west motor vehicle
phases unless called by pedestrians wanting to cross the road. Once the signal receives a
pedestrian call, the east/west motor vehicle phases will turn red for a fixed amount of
time to allow pedestrians to safely cross. Hexagon observed that most pedestrians did
not need all of the allocated time to cross. As a result, east/west vehicles were waiting
for a green light while all pedestrians had already crossed. However, the crosswalk
signal appears to be coordinated with the driveway signal, so there were no instances
when the signal was red at the crosswalk and green for Embarcadero Road at the
driveways. Therefore, the existing pedestrian signal is not adding any delay to
Embarcadero Road.

Alternatives to the existing mid-block crossing were considered. The perception has been that
this causes unnecessary congestion along Embarcadero Road. This signal was recently linked to
the signal at the Town & Country driveway as part of the recently completed Phase 1
Embarcadero Road Signal Improvements Project. Observations were that the pedestrians
cleared this crosswalk well before the given crossing time; therefore the minimum green time
may be reduced. The overall minimum green time allocated to the crossing would be less at the
existing location, than if the crossing were to be moved to the driveways.
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The current crossing distance at the shopping center and high school driveways is
approximately 64 feet. If a pedestrian were to cross this intersection at a standard rate of 2.4feet per second (slow crossers), this would require a minimum of 154 seconds (about 2.5
minutes). The distance to cross at the existing crosswalk is about 32 feet. This requires a
minimum of 77 seconds (about 1.25 minutes). At half the time to cross, the existing mid-block
signalized crossing is much more efficient, especially since it is now coordinated with the
driveway signal. Therefore, the existing crosswalk location, which only has two controlled
conflicting motor vehicle movements, is safer than at an intersection with six conflicting
vehicular movements, two of which are semi-uncontrolled.
•

At the signalized intersection on Embarcadero Road at El Camino Real, Hexagon
observed that the north and south crosswalks are also very long. During many cycles,
when pedestrians were present at these crosswalks, the pedestrian clearance time
forced the eastbound or westbound phase to hold a green light while there were no
longer vehicles approaching in these directions. Pedestrians often do not use the entire
pedestrian clearance time to cross the crosswalk.

•

Along both sides of Embarcadero Road, east of El Camino Real, because of the narrow
curb lanes and lack of bicycle lanes, Hexagon observed that many bicyclists ride on the
sidewalk.

Traffic Conclusions
The existing motor vehicle congestion along Embarcadero Road was found to not be solely
caused by the volume of cars. The volume of cars is within the general capacity of the lane
configurations in the corridor. Instead, the congestion was found to be caused more by the lack
of signal coordination, signal timing, turning movement “friction”, and other similar conditions.
By proposing many small changes to improve each of these conditions, vehicular operations can
be improved. Therefore by adding right turn pockets on westbound Embarcadero Road, to
increase capacity for those turning movements, vehicular congestion can be slightly improved.
Any changes affecting /impacting operations and capacity at the El Camino Real intersection,
will need to be reviewed and approved by Caltrans before City can implement these changes.
Hexagon’s full report is included in this report as Attachment D.
Near term signal improvements
Staff will be implementing a coordinated timing program for the signalized intersections
between US 101 and Bryant Street. The coordination for the AM peak period will begin at
approximately 8:30am immediately following the school peak (when an extra all-pedestrian
phase is in operation and coordination is not as beneficial). The PM peak coordination will run
from approximately 4:30pm to 7:30pm. The coordinated timing programs will vary to serve the
peak direction of travel demand along Embarcadero Road. During these periods, the traffic
signals generally run a higher cycle length provide increased benefits (less stopping) to the
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mainline (Embarcadero Road). During these periods, the side street approaches may
experience slightly longer delays to turn onto or cross Embarcadero Road.
The intersection of Embarcadero Road and Town and Country/Palo Alto High School driveways
is not currently included with the coordination plan above with the rest of Embarcadero Road.
Currently, this intersection operates independently and would not benefit from running the
same cycle length as the rest of the corridor as it is affected directly by the traffic demands
from El Camino Real, Town and Country Shopping Center, and Palo Alto High School. In
addition, this intersection is not currently connected with the City’s Advance Traffic
Management System. A connection to the central system is currently in progress, and, when
complete, Staff will attempt to coordinate this intersection with the intersection of El Camino
Real and Embarcadero Road. Due to El Camino Real being maintained by Caltrans, direct
communication is not possible. However, Staff will attempt to synchronize to the same clock
used by Caltrans, and run a timing program that will help reduce delay and improve
coordination between the two intersections.
Other Considerations
Property Impacts. There are two significant property owners adjacent to this corridor: Town &
Country shopping center and Palo Alto High School. Because of the physical constraints, both
alternatives avoid right-of-way acquisition of the Town & Country property, although
Alternative 2 includes a consideration of planting new trees behind the sidewalk on the Town &
Country shopping center property. With the landscaped frontage along the high school
property, there is an opportunity to include some public improvements without significantly
affecting the school itself. A small amount of right-of-way or easement acquisition would be
required from the PAUSD for both alternatives. Staff will be meeting with PAUSD staff to
discuss next steps.
Utilities. There are significant utilities running within the corridor. Most of these utilities are
underground and will not be affected by the proposed project. During detailed design
development, after a preferred alternative is selected, potential conflicts will be considered and
avoided as much as possible. There is also a significant storm drainage system on the
northwest quadrant of the El Camino Real/Galvez Street intersection. Both alternatives will
attempt to minimize the disturbance of this infrastructure. There are also significant utilities at
the large channelized right-turn island on the southeast quadrant of the El Camino
Real/Embarcadero Road intersection. Both alternatives require minor adjustments to these
utilities. By maintaining the island, these adjustments remain relatively minor. Traffic signals at
the El Camino Real intersection will need to be relocated with both alternatives due to the
removal of the channelized right-turn islands. The traffic signal on Embarcadero Road at the
Town & Country driveway intersection and at the pedestrian crosswalk will be maintained with
little modification under both alternatives.
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Policy Implications
The Bicycle + Pedestrian Transportation Plan identifies and prioritizes the development of
bicycle and pedestrian improvements. The plan objectives that are advanced by the
accommodation of bicyclists along this corridor include:






Objective 1: Double the rate of bicycling for both local and total work commutes by
2020 (to 15% and 5%, respectively).
Objective 2: Convert discretionary vehicle trips into walking and bicycling trips in order
to reduce City transportation-related greenhouse gas (GHG) emissions 15% by 2020.
Objective 3: Develop a core network of shared paths, bikeways, and traffic-calmed
streets that connects business and residential districts, schools, parks, and open spaces
to promote healthy, active living.
Objective 4: Plan, construct, and maintain ‘Complete Streets’ that are safe and
accessible to all modes and people of all ages and abilities.
Objective 5: Promote efficient, sustainable, and creative use of limited public resources
through integrated design and planning.

In addition, the Comprehensive Plan goals, policies, and programs that support the
accommodation of bicyclists on Embarcadero include:
Goal T-1:

Less Reliance on Single-Occupant Vehicles.

Goal T-3:

Facilities, Services, and Programs the Encourage and Promote Walking and
Bicycling.

ProgramT-19: Develop, periodically update, and implement a bicycle facilities improvement
program and a pedestrian facilities improvement program that identify and
prioritize critical pedestrian and bicycle links to parks, schools, retail centers,
and civic facilities.
Policy T-14:

Improve pedestrian and bicycle access to and between local destination,
including public facilities, schools, parks, open space, employments district,
shopping centers, and mulit modal transit stations.

Policy T-25:

When constructing or modifying roadways, plan for usage of the roadway
space by all users, including motor vehicles, transit vehicles, bicyclists, and
pedestrians.

Policy T-29:

Make effective use of the traffic-carrying ability of Palo Alto’s major street
network without compromising the need of pedestrians and bicyclists also using
this network.
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Resource Impact
Funds in the amount of $4,526,182 are available in the Embarcadero Road Corridor Capital
Improvement Program Project (PL-15001) budget over the next five years. The existing design
contract with BKF Engineers is for $538,547. The estimated cost for construction of the two
project alternatives ranges from $2.20 to $2.45 million. These are planning-level cost estimates
and are for comparison purposes only. Actual construction costs will likely vary significantly
from these estimates. Staff will return to Council with an updated cost once the final design
has been completed.

Timeline
Upon direction from Council on the preferred alternative, BKF Engineers will begin developing
final design plans and Environmental Documents for review and approval. Staff will also work
closely with Town & Country, PAUSD and Stanford University during the final design phase.
Plans and documents will also be submitted to Caltrans for their review and approval.
Design and environmental work is scheduled to be completed by summer 2017. Construction
will be scheduled thereafter, pending Caltrans approval and funding.

Environmental Review
Given the nature of the proposed improvements for either alternative, the project qualifies for
a Class 1 Categorical Exemption. If federal funding is pursued, the project would likely qualify
for a Categorical Exclusion under NEPA. The Class I exemption covers minor alterations to
existing facilities so long as they involve no or negligible expansion of use. Although the project
design would include additional turning lanes on Embarcadero Road, the overall roadway
capacity increase would be negligible.
Federal funding for the project may be pursued, and therefore would need to obtain
environmental clearance under NEPA. It would be assumed that the federal funds and
compliance process would be administered by the Caltrans Office of Local Assistance. This
would occur after a final project alternative has been selected (that is, the NEPA process will
not evaluate multiple alternatives). This will allow the project to be processed through the
Caltrans Office of Local Assistance as a Categorical Exclusion (CE) under NEPA.
Attachments:
 Attachment A: Proposed Alternatives 1 and 2
(PDF)
 Attachment B: Key Features - Images(PDF)
 Attachment C : Meeting Notes from Community Meetings (PDF)
 Attachment D: Traffic Memo- Embarcadero/El Camino Real Improvements
(PDF)
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Attachment A

EMBARCADERO
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REAL CORRIDOR & INTERSECTION IMPROVEMENTS
EMBARCADERO
ROAD ROAD
& EL CAMINO
CORRIDOR & INTERSECTION IMPROVEMENTS

August 10, 2016
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Attachment C
EMBARCADERO ROAD AND EL CAMINO REAL CORRIDOR & INTERSECTION IMPROVEMENTS
Community Meeting
December 8, 2015 6 – 8 pm
ALTERNATIVE #1- Protected Intersection at El Camino, Cycletracks on both sides, full
improvements at Kingsley/High Street.
Note
Reference
I love this intersection!
Galvez St./El Camino Real intersection
This is better for cyclists waiting to cross ECR
Galvez St./El Camino Real intersection – see
eastbound – protects from right-turning vehicles.
directional arrows and bike path
Shortening crossing distance is good
Crosswalk on El Camino Real intersection at
Galvez St.
Visibility to RT’s?
SW and NE corners of Galvez St./El Camino Real
intersection
Bikes turn way from RT’s
Cycle track on north side of Embarcadero Rd. just
east of El Camino intersection
Removable bollards
SE corner of Galvez St. /El Camino Real
intersection (add to note re: “flush curb with
protective bollards, typ.”)
Nicer pedestrian experience with buffer
North side of Embarcadero Rd. just west of Town
& Country Village
Sharper angle
PHS driveway intersection on sight side of
Embarcadero
Check if there will be PHS path here
PHS driveway intersection on sight side of
Embarcadero
Grade separated bike lane seems nice! I agree.
North side of Embarcadero at Town & Country
driveway
Get rid of the light and crosswalk (either walk
Embarcadero Rd. crosswalk across from PHS
bridge or tunnel or nothing!
Accommodate future Paly path opening
Embarcadero Rd. crosswalk across from PHS
Maintain ped xing from Paly to T&C @ped. signal
Embarcadero Rd. crosswalk across from PHS
* Quick fix: at uneven sidewalk joints, remove peak South side of Embarcadero across from PHS
of asphalt and grind concrete for 120 psi bike
tires/wheels. This is needed from El Camino to
Kingsley
Good – yes, this is needed!
Re: Stairs with bike ramp oh north side of
Embarcadero across from PHS
Better here
Re: Stairs with bike ramp oh north side of
Embarcadero across from PHS – alternative a bit
east of proposed stairs, closer to RR tracks
Add stairs from underpass path to pedestrian
South side of Embarcadero near RR tracks
bridge.
Congestion point of lunch hour between turn
South side of Embarcadero near RR tracks.
cyclists and high school students walking on
shared-use path to shopping center – very true.
Ped tunnel is such a dirty, dark, smelly experience. South side of Embarcadero near RR tracks.
And a serious hazard when cyclists and
pedestrians are in abundance.
Cars drive very fast here – hard to slow down for
South side of Embarcadero near High Street
(rt) turn. Deceleration lane for right turning cars. –
I agree.

P&TC Packet Page 19 of 38

EMBARCADERO ROAD AND EL CAMINO REAL CORRIDOR & INTERSECTION IMPROVEMENTS
Community Meeting
December 8, 2015 6 – 8 pm
ALTERNATIVE #1- Protected Intersection at El Camino, Cycletracks on both sides, full
improvements at Kingsley/High Street.
Note
Reference
Bike (crossing) – this new xing is dangerous – not
South side of Embarcadero at Kingsley Avenue
enough space for car queue
Consider beacon here.
Kingsley Avenue south of Embarcadero
Trim trees to improve signage visibility
Kingsley Avenue south of Embarcadero
Right pocket
South side of Embarcadero east of Kingsley
Avenue
Enhanced signage
South side of Embarcadero east of Kingsley
Avenue
Raised xwalk – anything to help calm turnoffs
East side of High St./Embarcadero intersection.
welcomed! – Good to put in jog – yes!
I think right turn pocket is better for peds &
North side of Embarcadero Rd. at High Street
cyclists: good
intersection.
Hard to look back at traffic on Embarcadero
East side of High Street just north of Embarcadero
Rd. intersection
Signage for cyclists “Watch for cars turning”
East side of High Street just north of Embarcadero
Rd. intersection
Signage “Watch for cyclists”
NE corner of High St./Embarcadero intersection.
(1) Close High @ Embarcadero – Alma access
East side of High Street just north of Embarcadero
node(?)
Rd. intersection
(2) Complete grade separation for cars and
North side of Embarcadero west of High Street
bikes/pedestrians.
(3) Better, but prefer #1 and #2.
North side of Embarcadero Rd. at High Street
intersection.
(4) Add stop sign.
North side of Embarcadero Rd. at High Street
intersection.
Wider sidewalk good, need street tree/protection
North side of Embarcadero Rd. at Emerson St.
intersection.
Raised xwalk
Emerson St./Embarcadero intersection
Getting ?/integrative island – good!
West side of Emerson St. at Embarcadero
intersection
ALTERNATIVE #2-Removed pork chop islands at El Camino, PALY shared use path, T&C bike lane
with right turn pockets, partial improvements at Kingsley/High Street
Note
Reference
This is not as good for cyclists as Alt. #1
General
This is an improvement for W/B cyclists going to
General
Stanford
Bike lane - Widen bike lane at corner to
SW corner of Galvez St./El Camino Real
encourage Rt. turn cars to get to the Rt side of
intersection by Stanford campus
bike lane. (See VTA BTG on De Anza/Homestead.
Like the right turn space right of bike lane. Like
NE corner of Galvez St./El Camino Real
westbound bike lane.
intersection
Good bike lane, protects against right hook?
Bike lane north side of Embarcadero just east of El
Camino
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Community Meeting
December 8, 2015 6 – 8 pm
ALTERNATIVE #2-Removed pork chop islands at El Camino, PALY shared use path, T&C bike lane
with right turn pockets, partial improvements at Kingsley/High Street
Note
Reference
Will be covered by cars during peaks – I’m
Bike lane north side of Embarcadero between El
concerned that this merge zone will be entirely
Camino and Town & Country driveway
covered by cars. Alt. #1 is better.
No need for wiggly/curvy sidewalk
South side of Embarcadero between El Camino
and Town & Country driveway
This may go away (existing pedestrian path) SW corner of Embarcadero/PHS driveway
Cyclists do not travel E/B on South side. They use
intersection
North side. Improvements to S side might be
wasted.
Add driveway apron to #1
Embarcadero/ Trader Joe driveway intersection
Cars might get backed up to get into crosswalk – I Embarcadero/ Trader Joe driveway intersection
agree.
Much better turning radius for automobiles
Right turn lane of Embarcadero/Trader Joe
exiting parking lot (better than Alternatives #1 or
driveway intersection
#3)
Not sure this is a good idea. Queued cars may
Modified Town and Country entry/exit
obstruct ped crosswalk to Paly.
Please check existing signal coordination. Is it
South side of Embarcadero between PHS and RR
working?
tracks
Path to Paly will be along this alignment
South side of Embarcadero between PHS and RR
tracks
Please keep this crosswalk for Paly students
Existing pedestrian crosswalk on Embarcadero
east of Trader Joe driveway
Get rid of this light and cross walk. Either bridge
Existing pedestrian crosswalk on Embarcadero
or tunnel or nothing!
east of Trader Joe driveway
(E) Student drop off - Bad
North side of Embarcadero across from Paly
Paly students would like this
Re: Stairs with bike ramp on north side of
Embarcadero across from PHS
Make a sidewalk from path along the track to
Embarcadero Bike Path north of Embarcadero Rd.
Trader Joe’s.
Have a way to access train path to T&C without
North side of Embarcadero Road, west of RR
climbing over planter boxes
tracks.
Stairs connecting path to bridge
South side of Embarcadero Road, west of RR
tracks.
Tunnel = terrible eyesore. Embarrassing and
South side of Embarcadero Road by RR tracks.
dangerous!
Signage on ped walk
South side of Embarcadero Road west of Kingsley
Avenue intersection.
Deceleration lane for right turning cars
SE side of Embarcadero Road/ Kingsley Avenue
intersection.
Remove? Conflict w/ eastbound traffic. I agree!
(Pedestrian crosswalk enhancements, typ.)
Maintain existing xing on Kingsley.
Embarcadero Road/ Kingsley Avenue intersection.
Sign somewhere – there to alert drivers of
South side of Embarcadero Road east of Kingsley
crosswalk
Avenue intersection.

P&TC Packet Page 21 of 38

EMBARCADERO ROAD AND EL CAMINO REAL CORRIDOR & INTERSECTION IMPROVEMENTS
Community Meeting
December 8, 2015 6 – 8 pm
ALTERNATIVE #2-Removed pork chop islands at El Camino, PALY shared use path, T&C bike lane
with right turn pockets, partial improvements at Kingsley/High Street
Note
Reference
(Raised tabletop crosswalk) with light
High St./Embarcadero intersection
Can we combine this with raised x-walk with turn
High St./Embarcadero intersection
lane concept in Alternative #1?
I like squared up x-walk
High St./Embarcadero intersection
Install “rumble strips” to show automobiles
North side of Embarcadero before right turn lane
approaching tabletop
onto High St.
Is this a shared use path? It’s not marked as such.
North side of Embarcadero between High St. and
Emerson.
This looks like a bike lane to danger –
North side of Embarcadero between High St. and
Embarcadero. Where does this bicyclist go? On
Emerson.
sidewalk?
I like Alt. #1 better than this. Like other design
Embarcadero/Emerson intersection
better.
ALTERNATIVE #3-Enhanced Crosswalks at El Camino, PALY shared use path, T&C right turn
pockets, no improvements at Kingsley/High Street.
Note
Reference
Needs bulbout
NE corner of Embarcadero/El Camino intersection
(Pedestrian path, typ.) - Reality is that there needs NE corner of Embarcadero/El Camino intersection
to be bike facility on N. side, so this is not realistic
– Where does a bicyclist enter Stanford??
Many bikes, pedestrians, strollers, etc. need to
SE corner of Embarcadero/El Camino intersection
wait on this island to cross El Camino. It must be
larger!
We need to make a through bike lane WB to
North side of Embarcadero between El Camino
Stanford – I don’t like making bikes cross back
and T&C driveway
and forth. Need WB through bike access.
Bikes in 2 directions w/Peds is bad idea
South side of Embarcadero between El Camino
and T&C driveway
Most bikes were north side, not path
NW corner of Embarcadero/T&C Village
intersection
(Traffic light drawing)
Center of Embarcadero/T&C Village
Paly needs to provide enough free parking for
Palo Alto High School
their students.
People will bike on this sidewalk like they do
NW corner of Embarcadero/Trader Joe’s driveway
today.
intersection
No yield sign, just a stop.
Embarcadero/Trader Joe driveway intersection
I like this.
Modified T&C entry/exit, right turn only Embarcadero/Trader Joe’s driveway intersection
Yes! Maintain this access
North end of Paly bike / ped path
How do you prohibit parents dropping off kids
North side of Embarcadero between Trader Joe’s
here?
& RR tracks
Don’t eliminate this path when high speed rail
Embarcadero Bike Path by RR tracks.
comes.
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EMBARCADERO ROAD AND EL CAMINO REAL CORRIDOR & INTERSECTION IMPROVEMENTS
Community Meeting
December 8, 2015 6 – 8 pm
ALTERNATIVE #3-Enhanced Crosswalks at El Camino, PALY shared use path, T&C right turn
pockets, no improvements at Kingsley/High Street.
Note
Reference
Add Ped xing light
Embarcadero Rd./High St. intersection
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EMBARCADERO ROAD AND EL CAMINO REAL CORRIDOR & INTERSECTION IMPROVEMENTS
Community Meeting
December 8, 2015 6 – 8 pm
PROJECT LIMIT DIAGRAM (Existing Conditions)
Note
Cut curb back and widen roadway from just east
of traffic light. New curb parallel to Embarcadero.
This would allow cyclists to stay on roadway
safely. No utilities affected, so I’d like to see this
changed tomorrow!
Sign here inviting cyclists to ride on sidewalk.
Must get rid of this light & crosswalk
Knock curb down so bikes can enter at a diagonal
Can a bridge or tunnel or nothing go here?
Nobody heeds this light.
Bicycle ?? shopping center from Class-1 path.
PLEASE REMOVE BOLLARDS!!
Bicycle currently along class-1 path.
What are the ped counts here?
Very fast cars (right turn lane)
Why doesn’t Emerson go through?

Reference
SE corner of Embarcadero/El Camino intersection

Embarcadero/PHS driveway intersection
Embarcadero/T&C driveway intersection
Embarcadero/T&C driveway intersection
Embarcadero/T&C driveway intersection
NW corner of Embarcadero/T&C driveway
intersection – right turn lane onto Embarcadero
Embarcadero Bike Path by RR tracks.
Embarcadero Bike Path by RR tracks.
Embarcadero Bike Path by RR tracks.
Embarcadero/Emerson intersection
Embarcadero/Emerson intersection
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Attachment D

Memorandum
Date:

July 21, 2016

To:

Mr. Jason Mansfield, BKF Engineers

From:

Gary Black

Subject:

Transportation Analysis for the Embarcadero Road & El Camino Real Improvements

Hexagon Transportation Consultants, Inc. has completed an analysis of traffic operations along
Embarcadero Road at the intersections with El Camino Real and with the Palo Alto High School
driveway. The analysis includes existing conditions and conditions with the potential roadway
improvement alternatives 1 and 2 (see Figures 1 to 6). This memo documents intersection
operations, and the intersection improvement conditions for vehicles, bicycles, and pedestrians.

Existing Intersection Operations
Hexagon conducted AM (7-9 AM), school PM (2-4 PM) and commute PM (4-6 PM) peak period
traffic counts and observations in November of 2015, with follow-up observations in March and April
2016. The following intersections were observed and counted:
1. El Camino Real & Embarcadero Road

2. Palo Alto High School Driveway/ Town & Country Driveway & Embarcadero Road
3. Pedestrian Crosswalk/Town & Country Village Exit & Embarcadero Road

Observed Existing Traffic Conditions
Hexagon observed existing traffic conditions at the study locations during all studied peak periods.
Hexagon identified several operational issues, all of which are discussed below.


Westbound Embarcadero Road east of the Palo Alto High School driveway experiences
queuing issues that extend past the underpass and towards Emerson Street. While the
queuing appears to be a result of the signal at the shopping center/high school driveways, it
is actually caused by the signal at El Camino Real. Hexagon observed times when the
signal at the shopping center driveway was green for westbound Embarcadero Road, but
vehicles could not proceed because of a back-up from El Camino.



It appears that the two signals at El Camino and the high school driveway are not
coordinated. Sometimes they appeared to operate in synch, but that was probably just a
coincidence.



At the signalized intersection on Embarcadero Road at the school driveway, Hexagon
observed that the north and south legs sometimes received an extended amount of green
time (approximately 30 to 35 seconds) in excess of the time needed to serve the vehicles on
these legs. This could potentially be a defect in the detection system.



Approximately 200 feet east of the school driveway is a signalized mid-segment crosswalk.
This signalized crosswalk rests in green for the east/west vehicular phases unless called by
pedestrians. Once the signal receives pedestrian calls, the east/west vehicular phases will
turn red for a fixed amount of time to allow pedestrians to cross. Hexagon observed that
most pedestrians did not need all of the allocated time to cross. As a result, east/west
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vehicles were waiting for a green light while all pedestrians had crossed. However, the
crosswalk signal appears to be coordinated with the driveway signal, so there were no
instances when the signal was red at the crosswalk and green for Embarcadero at the
driveways. Therefore, the pedestrian signal was not adding any delay to Embarcadero.


At the signalized intersection on Embarcadero Road at El Camino Real, Hexagon observed
that the north and south crosswalks are very long. During many cycles when pedestrians
were present at these crosswalks, the pedestrian clearance time forced the eastbound or
westbound phase to hold a green light while there were no longer vehicles on these
directions. Pedestrians often do not use the entire pedestrian clearance time to cross the
crosswalk.



Along both sides of Embarcadero Road east of El Camino Real, because of the narrow curb
lanes and lack of bicycle lanes, Hexagon observed that many bicyclists ride on the sidewalk.

Existing Conditions Intersection Motor Vehicle Levels of Service
The study intersections were evaluated for motor vehicle level of service. Motor vehicle Level of
Service is a qualitative description of operating conditions ranging from LOS A, or free-flow
conditions with little or no delay, to LOS F, or jammed conditions with excessive delays. Hexagon
applied the 2000 Highway Capacity Manual (HCM) method using the TRAFFIX software. The 2000
HCM operations method evaluates signalized intersection operations on the basis of average
control delay time for all vehicles at the intersection. City of Palo Alto’s vehicle level of service
threshold is LOS D, except for CMP intersections, which have a LOS E standard.
The results of the level of service analysis (Table 1) show that both of the signalized study
intersections currently operate within the acceptable standard. The intersection of El Camino Real
and Embarcadero/Galvez is a CMP intersection with a LOS E standard.
Table 1
Existing Intersection Motor Vehicle Levels of Service Summary
Existing Conditions

# Intersection
1

El Camino Real &
Embarcadero Rd

2

PA School Driveway &
Embarcadero Rd

Peak
Hour Count Date
AM
MD
PM
AM
MD
PM

11/4/2015
11/4/2015
11/4/2015
11/4/2015
11/4/2015
11/4/2015

Eastbound
Avg Delay
LOS
(sec)
E
E
E
C
B
C

64.9
59.6
58.7
24.3
25.1
25.4

Westbound
Avg Delay
LOS
(sec)
D
D
E
C
B
C

49.7
54.2
57.6
27.5
19.7
21.0

Whole Intersection
Avg Delay
LOS
(sec)
D
D
D
C
C
C

47.7
46.9
48.4
32.1
27.8
29.2
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Embarcadero Road Improvements
Hexagon evaluated operations of the two potential roadway design plans provided by Callander
Associates, dated July 18, 2016. The improvements planned in Alternative 1 consist of the addition
of bicycle lane / raised cycle track in both directions (see Figures 1 to 3) along Embarcadero Road.
The improvements include restriping the Palo Alto High School and Town & Country driveways to
better reflect the turning movements that are occurring. The plan also includes a slight modification
to the Town & Country Village exit (located approximately 150 feet east of the PA School
Driveway/Embarcadero Road intersection) that will allow improved visibility for bicycles and
pedestrians, and reduce speeds for vehicles merging onto Embarcadero Road. The improvements
planned in Alternative 2 consist of the improvements planned in Alternative 1 along with the addition
of right turn lanes on westbound Embarcadero Road at the Town & Country driveways and at El
Camino Real (see Figures 4 to 6). Both alternatives include interconnecting and coordinating the
signals at the driveways and El Camino Real.

Motor Vehicle Levels of Service
The intersection improvements with Alternatives 1 and 2 were analyzed in a similar manner to the
existing conditions, and are based on the existing intersection volumes (see Table 2). These
calculations assume that the signals have been coordinated. At the El Camino Real and
Embarcadero Road intersection, Alternative 1 would provide some improvement to motor vehicle
levels of service. Alternative 2, which would add a right turn lane, would provide a more substantial
delay reduction. At the Town & Country/School driveways, Alternative 1 would result in a substantial
delay reduction due to the restriping of the driveways and the signal coordination. Alternative 2,
which would add a right lane, would provide a minor additional delay reduction.
Table 2
Intersection Motor Vehicle Levels of Service with Improvements
With Project
Existing
# Intersection
1

El Camino Real &
Embarcadero Rd

2

PA School Driveway &
Embarcadero Rd

Alternative 1

Alternative 2

Peak
Hour

LOS

Avg
Delay

LOS

Avg
Delay

LOS

Avg
Delay

AM
MD
PM
AM
MD
PM

D
D
D
C
C
C

47.7
46.9
48.1
32.1
27.8
29.2

D
D
D
B
B
B

44.7
44.2
45.3
19.8
15.4
17.1

D
D
D
B
B
B

41.1
41.4
42.6
19.7
15.3
17.0

Bicycle and Pedestrian Operations
Overall, the Embarcadero Road and El Camino Real corridor project would significantly improve the
pedestrian and bicycle environment. Alternative 1 proposes to include a raised bicycle lane in the
westbound direction and a buffered bike lane in the eastbound direction. Alternative 2 includes an
on-street bicycle lane in the westbound direction and a buffered bike lane in the eastbound
direction. Both of the alternatives include crosswalk improvements, a raised crosswalk across the
existing northbound right-turn channel at El Camino Real/Embarcadero Road, and an improved
bicycle/pedestrian interface with the Town & Country Village exit at Trader Joe’s.
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Figure 1
Embarcadero Road & El Camino Real Corridor & Intersection Improvements - Alternative 1
P&TC Packet Page 32 of 38

Embarcadero Road & El Camino Real Improvements

Figure 2
Paly and Town & Country Improvements - Alternative 1
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Figure 3
High Street to Emerson Street Improvements - Alternative 1
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Figure 4
Embarcadero Road and El Camino Real Improvements - Alternative 2
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Figure 5
Paly and Town & Country Improvements - Alternative 2
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Figure 6
High Street to Emerson Street Improvements - Alternative 2
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Westbound Queuing
An analysis was conducted of vehicle queuing in the westbound direction along Embarcadero
Road. Vehicle queues by movement were calculated with the TRAFFIX software. Vehicle overflow
between the two intersections and the resulting queue east of the school driveway were calculated
by comparing the vehicle queues to the existing and improved roadway geometries (see Table 3).
These calculations assume an industry standard average vehicle length of 25 feet. The existing
westbound queues at El Camino Real overflow past the high school/shopping center driveways
during all study time periods. The existing queues are calculated to extend 975 feet to the east
beyond the driveways during the AM peak hour. These calculations are supported by field
observations. With both of the project alternatives, the westbound queues are still expected to
extend from El Camino Real beyond the high school/shopping center driveways, but the length is
expected to be shorter. For Alternative 1, the queue length would extend beyond the high
school/shopping center driveways by 400 feet during the AM peak hour, 200 feet during the midday
peak hour, and 275 feet during the PM peak hour. For Alternative 2 the queue would be 250 feet
during the AM peak hour, 50 feet during the midday peak hour, and 125 feet during the PM peak
hour. These calculations assume that the signals have been interconnected.
Table 3
Westbound Queuing Along Embarcadero Road
WB Embarcadero Rd Queuing
El Camino Real
to Driveway

Westbound
at Driveway

Existing

Full

975'

with Improvement Alt 1

Full

400'

with Improvement Alt 2

Full

250'

Existing

Full

650'

with Improvement Alt 1

Full

200'

with Improvement Alt 2

Full

50'

Existing

Full

700'

with Improvement Alt 1

Full

275'

with Improvement Alt 2

Full

125'

Period Scenario
AM

MD

PM

Conclusions
The geometry changes with Alternatives 1 and 2, along with the coordinated signals at both
intersections, would decrease the average motor vehicle delay at both intersections during all time
periods. Additionally, these improvements would decrease the queues in the westbound direction
along Embarcadero Road during the peak hours. These improvements assume that the signals
would be interconnected, which would improve the corridor efficiency and overall operations.
The new bicycle and pedestrian facilities would create an improved environment for these modes.
The changes would improve pedestrian and bicyclist visibility and create a safer corridor.

P a g e | 10
P&TC Packet Page 38 of 38

