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Glossary of Acronyms
AASHTO – American Association of State Highway Transportation Officials. The AASHTO Bicycle Facility
Design Guide (4th Edition) is a key reference source for the design of pedestrian and bicycle overcrossings,
particularly with respect to curve radii and minimum design speeds.
AIA – American Institute of Architects.
ARB – City of Palo Alto Architectural Review Board. The Project is subject to local design review and approval
by this body, in addition to review and approval by Caltrans.
HPSR –Historic Properties Survey Report. These technical studies were performed as part of the National
Environmenal Policy Act (NEPA) environmental review process and are included in this document as Appendix E.
CAMUTCD – California Manual on Uniform Traffic Control Devices.
CDFW – California Department of Fish and Wildlife.
CEQA – California Environmental Quality Act. The Project is subject to CEQA environmental approval, with
the City of Palo Alto acting as lead agency.
CPUC – California Public Utilities Commission. CPUC guidelines dictate required clearances (both vertical and
horizontal) between the Project structures and existing overhead electrical utility lines.
EIR/EA – Environmental Impact Report / Environmental Assessment. A combined EIR/EA is the identified
environmental document being prepared as part of the federal (NEPA) and state (CEQA) environmental review
processes.
PDA – Priority Development Area. A designated area targeted for future employment and housing growth. The
nearest PDA to the proposed Project is approximately ¼ mile to the south in Mountain View.
PEER – Permit Engineering Evaluation Report. A PEER report is the identified document for Caltrans design
approval, due to the project’s expected limited permanent impacts on Highway 101 and improvement value of less
than $3 million within the Caltrans right-of-way.
PFR – Preliminary Foundation Report. This report provides preliminary geotechnical and foundation design
guidance for assisting the design development process. The PFR is included as Appendix D.
PG&E – Pacific Gas & Electric. PG&E utilities in the project area include a high pressure gas line adjacent to the
Bay Trail, as well as high voltage (60kv) overhead utility lines that cross Highway 101 and the Adobe Creek/Barron
Creek confluence area.
POC – Pedestrian (and Bicycle) Overcrossing. The term POC is used generally throughout the document in
reference to the Project.
NES – Natural Environment Study.
NEPA – National Environmental Policy Act. This project is subject to NEPA environmental review due to the
receipt of federal funding.
SCVWD – Santa Clara Valley Water District, or “the Water District.” The Water District is responsible for
flood protection and water supply/quality within Santa Clara County, and owns/maintains the Adobe Creek and
Barron Creek channels within the Project area.
VTA – Santa Clara Valley Transportation Authority. The VTA Bicycle Technical Guidelines is a valuable
reference document for pertinent design considerations and guidelines related to bicycle and pedestrian overpasses
as well as Class I shared use trails.
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Executive Summary
These Guidelines are intended to provide background information and guidance for a competition to
design the Palo Alto Highway 101 Pedestrian Overcrossing (POC) Project at Adobe Creek. The City of
Palo Alto (City) is one of the most active bicycling and recreation-oriented communities in the Bay Area
and California. Whether traveling for work, school, shopping or recreation, more people choose walking
or bicycling on streets and trail systems than almost anywhere else for a comparable mid-size community.
Such activity occurs despite a number of major barriers that bisect the City, not the least of which is the
U.S. Highway 101 (Highway 101) corridor that separates the City from its largest open space, the Palo
Alto Baylands, and the San Francisco Bay Trail (Bay Trail).
As the heart of Silicon Valley, Palo Alto (along with its neighbor to the south Mountain View) is home to
hundreds of technology and research-based companies, including a number of major employers such as
Google, Intuit, and Space Systems Loral that have clustered in close proximity to Highway 101 and the
Bay Trail. Between the need to better link these growing job centers with regional trails and bicycle
facilities, as well as the need to improve access to superb recreation opportunities like the Baylands, Palo
Alto has prioritized the funding and construction of a new, year-round bicycle and pedestrian
overcrossing (POC) over Highway 101 at Adobe Creek near the City’s southern border.
The proposed Highway 101 POC at Adobe Creek (“the Project”) would replace an existing underpass that
is available for only half the year (on average) due to seasonal flooding, and would complement an
existing, but Americans with Disabilities Act (ADA) deficient, overpass that is 1.25 miles away to the
north. The position of the new overcrossing was selected from over a dozen locations studied in
2010/2011, and has since been refined to include a short list of alignment alternatives, a 0.13 mile Class I
trail connection along an existing Santa Clara Valley Water District (SCVWD, or “the Water District”)
maintenance road, and a potentially optimized alignment developed to the 15% design level. As the new
overcrossing would encroach upon state right-of-way, project approval from the California Department of
Transportation (Caltrans) is required for this project. The City and Caltrans are currently working on
environmental documentation for the project in the form of a joint Environmental Impact
Report/Environmental Assessment to satisfy both state and federal environmental requirements.
With the vast majority of project funding secured, the City of Palo Alto has partnered with the American
Institute of Architects California Council (AIACC) to conduct a design competition for the Highway 101
POC at Adobe Creek. This design guidelines document has been prepared to help focus design
competitors and ensure compliance with existing environmental and site constraints, as well as provide a
consistent understanding of the relevant context and recent planning work in support of the Project.
Utilizing this document in combination with established procedures of the Palo Alto Architectural Review
Board (ARB) and input from Caltrans, a conceptual final design will be selected from the competition and
the winning firm(s) may be awarded the contract through the City’s Professional Services Contract to
complete the design, permitting/approvals, and construction administration for the Highway 101 POC at
Adobe Creek.
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Project Introduction and Background
Project Description
The City, in cooperation with Caltrans District 4, is actively planning to construct a POC of Highway
101, in the City of Palo Alto. The Project is located between the East Oregon Expressway and San
Antonio Road overpasses of Highway 101, in close proximity to Adobe Creek, and would replace the
existing seasonal Benjamin Lefkowitz underpass. The grade-separated crossing would provide year-round
connectivity from residential and commercial areas to the Palo Alto Baylands Nature Preserve, East
Bayshore Road business park area, and the regional Bay Trail network of multi-use trails. The project
construction program includes a new bridge over Highway 101 and West and East Bayshore Roads, a
0.13 mile trail connection along Adobe Creek to E Meadow Drive, sidewalk improvements along West
Bayshore Road, and significant landscaping and habitat restoration within the Palo Alto Baylands and
along the Adobe Creek riparian corridor (Figure 1). The project lies primarily within City and Caltrans
right-of-way, although the south/west project area includes SCVWD and private property (a portion of
3600 West Bayshore Road, a Google-owned property).
In 2010, an initial Feasibility Study project phase examined twelve separate potential Highway 101
bicycle and pedestrian over/undercrossing concept locations. Alternatives were generally located between
the Highway 101 overpasses of East Oregon Expressway and San Antonio Road, and included variations
in both length and configuration. Selection of a preferred project alternative (an overcrossing at Adobe
Creek) was identified and evaluated through a participation process involving the general public, a
technical advisory committee, stakeholder groups, and City and technical consulting staff.
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Figure 1. Project Area Overview
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Project Purpose and Need
The purpose of the Palo Alto Highway 101 Bicycle and Pedestrian Overcrossing Project is to build a
year-round overcrossing to replace the existing Benjamin Lefkowitz seasonal underpass, which is prone
to repeated and spontaneous weather-related closures and does not meet minimum Class I trail standards.
The overcrossing would improve connectivity to the Palo Alto Baylands Nature Preserve, East Bayshore
Road businesses, and regional Bay Trail network from residential neighborhoods and employment
districts in south Palo Alto. The project would further improve accessibility and safety of local access by
constructing a Class I multi-use trail along Adobe Creek, and improving pedestrian connectivity from
West Bayshore Road. The combined overcrossing and access improvements would support regional
bicycle commuting and encourage greater recreational activity and use of the Baylands and trail system.

Existing Benjamin Lefkowitz Seasonal Underpass at West Bayshore Road

Current year-round bicycle and pedestrian access over Highway 101 to/from southern Palo Alto and the
Baylands Nature Preserve/Bay Trail requires significant out-of-direction travel south to the San Antonio
Road overpass, which lacks sufficient non-motorized access facilities, and north to the Oregon
Expressway Overpass, which is more than 1.25 miles away. The Oregon Expressway Overpass also does

Page 5

City of Palo Alto –Design Guidelines

not meet current ADA standards. The need for a new year-round pedestrian/bicycle crossing of Highway
101 in south Palo Alto is identified in the City of Palo Alto Comprehensive Plan (2007) and the Palo Alto
Bicycle and Pedestrian Transportation Plan (BPTP). The BPTP was adopted in June 2012 and identifies
the Highway 101 POC project as the highest priority Across Barrier Connection (ABC) project in the
City. The Highway 101 POC at Adobe Creek is also identified as a high priority project in the Bicycle
Transportation Plan (2003) and draft East Meadow Circle/Fabian Way Sub-Area Concept Plan, which
will be folded into the update to the City’s Comprehensive Plan.

Palo Alto Baylands at Adobe Creek, with Bixby Park visible in the background

Project Context & Setting
The City of Palo Alto is a dynamic, mixed-use community that is both the heart of Silicon Valley’s
technology-based employment boom and a coveted assortment of quiet, tree-lined residential
neighborhoods served by a top notch public school system. A leader in environmental sustainability, Palo
Alto’s quality of life is heavily supported by investments in and close proximity to recreational open
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space areas (both near the San Francisco Bay and in the foothills to the west) as well as some of the
highest rates of walking and bicycling in the country. Approximately 8% of workers in Palo Alto
commute by bicycle and another 6% travel on foot, while nearly 60% of all school children travel to
school using an active transportation mode.
Continuing to grow the share of trips that take place on foot and bicycle is critical to maintaining Palo
Alto’s quality of life. This is especially so for the East Meadow Circle sub-area to the west/southwest of
the Project, where recently proposed zoning changes (awaiting adoption into the City’s General Plan) and
significant land purchases by Google indicate strong potential for office/R&D development in the near
term.1 Coupled with existing businesses and anticipated growth nearby in Mountain View’s North
Bayshore Priority Development Area (PDA), active transportation investments such as the Highway 101
POC at Adobe Creek will be necessary to help manage transportation demands on an already-congested
and physically-constrained state highway and local arterial roadway system.
The existing built environment in the Project area is characterized by low (one- to three-story tall)
office/research park and light industrial land uses to the east, south, and west. A multi-unit residential
development also sits to the southwest across from Adobe Creek, but is somewhat buffered from the
project area by a PG&E electrical sub-station.
The Project is expected to cross US Highway 101 approximately 1,500 feet (ft) northwest of San Antonio
Road, directly north of where Adobe Creek passes under the highway. Highway 101 in this location is a
ten-lane, 160-ft wide highway (recently widened from eight lanes), and there are two-lane frontage roads
with bikes lanes on either side.
The north/east portion of the project site includes the Bay Trail, which runs parallel to Adobe Creek from
Mountain View and turns sharply north across the creek (via a steel truss bridge) to follow the edge of
the Palo Alto Baylands Nature Preserve at East Bayshore Road. Visible to the north within the Baylands
sits Hawk Pond and delineated wetlands in the immediate foreground, with Byxbee Park (a former
landfill site undergoing transformation into a passive recreational area) in the distance providing one of
the few interruptions of the predominantly horizontal Baylands views. Directly east of East Bayshore
Road, the creek changes character from a concrete-lined flood channel to a riparian corridor vegetated
predominately with non-native plants, including a large stand of Eucalyptus trees.
The south/west portion of the Project is dominated by the confluence of the channelized Barron and
Adobe Creeks, which drain urbanized areas of Palo Alto from the west and include maintenance roads
owned and operated by the SCVWD. The existing seasonal undercrossing rises up to meet with West
Bayshore Road approximately 100 ft north of the main entrance for the Water District maintenance road
access to the confluence area (and proposed Adobe Creek Reach Trail). A PG&E high voltage power line
crosses the southern portion of the Project area, aligned northwest/southeast and crossing just south of the
confluence of Barron and Adobe Creeks. Maintaining clearance below the maximum calculated sag of
these high-voltage lines is a critical design objective for the Project. A catenary survey has been prepared
to establish the required clearance. It is provided as Appendix F of these Guidelines.
1 See http://www.mercurynews.com/ci_23672621/google-buys-nearly-15-acres-palo-alto
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Figure 2. Flood Basin and Historic Creek/Tideline Map (source unknown).
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Figure 3. 1948 Aerial Photograph of Project Area (from Google Earth)

From an historical context, most of the current Project site features represent relatively recent additions to
a landscape that has undergone a series of dramatic changes in the last century and more. These changes
include the Adobe and Barron Creek channels themselves, which have been relocated and modified from
their historic alignments since the late 1800’s; as well as the Highway 101 corridor itself, which sits to the
east (outboard) from the historic extents of the tidal marsh (Figure 2). Prior to the 1950’s, when
mechanical gates were installed to control tidal flooding, the Project area consisted of little more than
farmland on either side of the four-lane Bayfront Freeway, which was built in the 1930’s (Figure 3).
Construction of the wider, access-controlled highway occurred in the 1960’s.

Project Status
Local Entitlements
Local entitlements, including design review, would be required.

Environmental Review & Oversight
The proposed project is subject to federal (NEPA) and state (CEQA) environmental review in addition to
City design review, due to the use of federal Congestion Management and Air Quality (CMAQ) funding.
The City of Palo Alto is the lead agency for CEQA review, and Caltrans is lead agency for the NEPA
process.
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Caltrans Permitting
Caltrans’ Project Development Process is used for projects where the capital construction cost within
state right-of-way exceeds $3 million. This process requires execution of a cooperative agreement and
preparation of a Project Study Report (PSR), Final Plans, Specifications and Estimates (PS&E), and other
related reports following standard Caltrans procedures. The City may submit the Adobe Creek POC
PSR/PR for review concurrent with preparation of the environmental review. However, Caltrans will not
approve the PSR/PR until the environmental review is complete per CEQA requirements.

Funding
The project has received $8 million in federal and local grant funding with $7.2 million is for
construction, excluding contingencies. Together with committed local resources, the project budget for
design and construction is $10 million based on a 2011 planning-level cost estimate.

Alternatives Considered
Subsequent to the adoption of the Feasibility Study, three alignment alternatives (shown in Figure 4)
were developed to provide a basis for environmental and Caltrans review:
Alternative 1A

Alternative 1A crosses East and West Bayshore Roads and Highway 101 at a perpendicular angle. The
west side connecting ramp alignment makes a loop, curving above private property. The loop is necessary
to create a 5% slope ramp ending parallel to West Bayshore Road, while meeting clearance requirements
associated with overhead power lines. On the east side, a curving north/east ramp alignment provides a
5% slope, an overlook of the Baylands, and provides a pleasant experience for both bicyclists and
pedestrians. The physical footprint of Alternative 1A extends approximately 100 ft. east into the natural
area along the north side of Adobe Creek before looping back and ramping down adjacent to the Bay
Trail.
Alternative 1B

Alternative 1B also crosses East and West Bayshore Roads and Highway 101 at a perpendicular angle,
and is identical to Alternative 1A except that the loop at the west end is replaced by a simple curve. The
resulting shorter western ramp would descend at an 8.3% slope with landings in order to meet clearance
requirements associated with overhead power lines. The east side ramp alignment is the same as
Alternative 1A.
Alternative 2

Alternative 2 would cross East and West Bayshore Roads and Highway 101 in a curving alignment. It
includes a curving east ramp just north of Adobe Creek before linking to the Bay Trail, and loops back
over itself on the west approach in order to minimize footprint and allow an earlier touchdown point on
West Bayshore Road. While potentially having the least visual impact on the Baylands vista, the looping
west ramp associated with this alignment is not considered optimal due to sight distance and potential
user conflict concerns.
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Alternative Selected as Guideline
Based on results from preliminary environmental analyses and community input, Alignment 1A was
selected as the basis for development of 15% plans for preliminary Caltrans review and for
environmental review, including the project boundary map for the environmental document (Figure 5).
For the purposes of the design competition, the alignment in Alternative 1A will be used as a guideline.
The Preferred Alternative is not yet formally determined through the environmental review process.

The Preferred Design “Envelope”
To meet project schedule objectives a preliminary (15%) design has been completed for the Project (see
Appendix A), and environmental documentation is in progress and will be completed in parallel with the
design competition. The Caltrans (PA/ED) review process is in progress. In order for the design
competition to maintain consistency with the environmental document, these Guidelines provide specific
design requirements as well as a range of structural and architectural alternatives and design features to
provide an “envelope” to guide design competitors. This includes the design parameters needed to stay
within the environmental analysis assumptions, respond to community preferences, and be consistent with
other standards and requirements. Note that a design departing from this envelope of assumed location,
configuration, and features could trigger the need to revise and reissue the environmental document,
creating undesirable delay and expense to the project. A design departing from this envelope shall be
disqualified.
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Figure 4. Project Alignment Alternatives for Environmental Review
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Figure 5. Project Boundary Map
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Caltrans and Environmental and Design Review Schedule
The project schedule (see Figure 6), shows the relationship between the preliminary design and
environmental analysis that will be completed under the current contract with a consultant team, and the
subsequent stages of project design and Caltrans review that will be completed by the consultant(s)
selected through the design competition.
Should the City Council and the community agree on a design concept, the Consultant team and City
shall enter into the City’s Professional Services Agreement to complete the design and the construction
bid documents and construction administration in accordance with the City’s and Caltrans’ local, state
and federal requirements. A sample of the City’s Professional Services Agreement is in Appendix E.
The draft project schedule is for reference.
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Figure 6 Project Schedule
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Design Guidelines
Guiding Design Principles
This is a unique opportunity to showcase the City’s commitment to innovation, aesthetics and forwardthinking through the use of a design competition to solicit visionary ideas for a new bridge. Below are
four design principles that will be used to help orient design competitors in the creation of concepts:


Innovation – inspire and engage the community with a contemporary design, incorporating
creativity, originality, functionality, technology and education, that is also identifiable as a
landmark in the heart of Silicon Valley;



Versatility – achieve a balance between engineering and art, efficiency and beauty, diversity of
users and functionality, while conforming to the project’s construction budget;



Interconnectedness – respect the delicate ecosystem of the Baylands; recognize the integration
with nature, connection to the bay trails and importance of viewing nature while accommodating
walkers/bikers/commuters, and enhancing the human experience and universal accessibility, and:



Conservation - incorporate state-of-the-art bird-friendly design science and guidelines and
develop innovative approaches to management of native and non-native predator species.

Design Goals
The following project design goals were derived from public, stakeholder, and decision-maker input
during meetings regarding the project:
1. Provide an overcrossing that is safe and functional for a wide range of non-motorized users:
commuting and recreational bicyclists, including casual or inexperienced riders; and pedestrians,
including people with disabilities and families with children.
2. Meet or exceed applicable policies and standards, and adhere to the identified project environmental
footprint, in order to facilitate a smooth approval and permitting process.
3. Protect and enhance environmental qualities and functions of the Baylands and Adobe Creek,
incorporating compatible native plant and habitat restoration to the maximum extent feasible.
4. Provide a seamless and enjoyable experience for users across Highway 101, ideally creating a bridge
that extends the Baylands experience into the urbanized area more than it intrudes into the Baylands.
5. Avoid or minimize disruptions and impacts to traffic on Highway 101, local roads, and the Bay Trail;
and to utilities and SCVWD maintenance facilities both during construction and resulting from the
completed facility. Avoid impacts to SCVWD maintenance, emergency, and flood protection
operations under existing and future conditions along Adobe and Barron Creeks.
6. Provide an aesthetic/visual resource that respects and is compatible with the character of the
Baylands and yet offers new iconographic or gateway elements appropriate to the context.
7. Incorporate references to the Baylands and the site’s history, with opportunities to view, learn about,
and appreciate the adjacent Baylands Nature Preserve and Adobe Creek/Barron Creek habitats.
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8. Design a cost-effective project that efficiently solves technical challenges/constraints and concerns of
ongoing maintenance costs.

Figure 7. Conceptual Design Program Overview Graphic

Conceptual Design Program - Overview
This section summarizes the primary elements of the project, which are further described and expanded
upon in the subsequent visual tour.

Overcrossing Alignment & Structure(s)
As assessed for environmental review, the Project consists of a 250-ft to 280-ft long, 18-ft wide concrete
main span structure (with a 16-ft wide shared use travel way cross section) over Highway 101 and East
and West Bayshore Roads, with one or more columns anticipated in the center median of the Caltrans
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right-of-way (see Figure 7).2 Additional columns are anticipated north and south of Caltrans right-ofway. Bridge designs that do not include a center column in the highway median are encouraged if they
can respond to the project design guidelines and are feasible within the anticipated project budget.
The north/east ramp is expected to be approximately 450-ft to 510-ft long (pending final design) and the
south/west ramp is currently projected to be 410-ft to 450-ft long. The north/east ramp would be accessed
from the Bay Trail just north of Adobe Creek. The south/west ramp would be accessed from the proposed
trail along the Adobe Creek SCVWD maintenance road and from West Bayshore Road.
The configuration and landing point for the ramp on the west side is constrained by the proximity of high
voltage overhead power lines; underground utilities; Adobe Creek and Barron Creek – for which, impacts
on the channel capacity and operation and maintenance are to be avoided; and site access and parking for
3600 West Bayshore Road. The ramp must have a minimum 25’ clearance from the lowest sag of
overhead high voltage power line. The ramp would then rise parallel to West Bayshore Road from the
proposed Adobe Creek Trail, with a relatively long (approx. 120 ft) pre-cast span between piers in order
to cross over the confluence of Adobe and Barron Creeks and minimize utility/creek impacts. The trail in
this location will likely need to be narrower than preferred (a minimum 10-ft wide travel way compared
to the preferred 16-ft wide travel way) before rising north into a significant portion of private property at
3600 West Bayshore Road before turning north/east to meet the main bridge deck.
The configuration and landing point for the north/east ramp is constrained by wetlands and sensitive
habitat area to the north within the Baylands, the Adobe Creek riparian corridor to the south, and utilities
located along the back edge of the existing Bay Trail. While a specific construction method and structure
type have not been confirmed for the Baylands ramp, a cast-in-place concrete ramp and potential use of
reinforced soil slope (RSS)/Mechanically Stabilized Earth (MSE) ramp abutment have been assumed for
helping define the potential environmental footprint and impacts.

West Bayshore Road Sidewalk / Accessibility Improvements
The proposed project includes pedestrian and bicycle facility improvements along West Bayshore Road to
support travel between the overcrossing ramp and the Adobe Creek Trail. Specifically, the west/south
side of West Bayshore Road would be upgraded with a continuous sidewalk, while the existing driveway
for the 3600 West Bayshore parcel would be relocated to the north in order to provide room for the
bridge’s west ramp. Due to the need to accommodate a new sidewalk adjacent to the ramp landing, West
Bayshore Road would be narrowed slightly and existing southbound bicycle lanes would be replaced with
shared lane markings, or sharrows.3 If an additional column on West Bayshore Road just outside the
Caltrans right-of-way is required for a signature span concept, and/or a wider sidewalk over Adobe Creek
is desired, the northbound bicycle lane may also be converted to sharrows to accommodate roadway
narrowing.

2

Pending Caltrans potential approval of a 2-ft minimum shoulder width, for which a Design Exception Fact Sheet is being
prepared for consideration.
3 A shared lane marking or sharrow is a street marking used to inform road users that bicyclists may use the full lane.
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A secondary stairway or ramp connection is strongly desired within the 3600 West Bayshore parcel to
limit out-of-direction travel for bridge users coming from the north, with a belvedere or widening of the
bridge encouraged at the point where the secondary stairway/ramp meets the primary ramp deck. The
bridge widening would serve several purposes, including:


Promoting safer trail access for secondary stairway or ramp users



Mitigating a tight (25 ft radius) curve that is necessary due to site conditions



Allowing potential seating/viewing area toward the Barron and Adobe Creek confluence



Possibly facilitating future potential ramp extensions across Barron Creek toward East Meadow
Circle

Site design for the secondary ramp/stairway access point, potential belvedere/widened ramp segment, and
3600 West Bayshore parcel segment is identified as a significant design opportunity.

Baylands / Adobe Creek Riparian Area Habitat Restoration
The project includes significant opportunity for site landscaping and habitat restoration, which is required
both for environmental mitigation and aesthetic purposes to support Project goals. The work is anticipated
to include removal of existing ornamental trees on the west side of the highway, and invasive non-native
plants and trees on the east side, to be replaced with native species.

Conceptual Design Program –Visual Tour
This section describes the elements of the overcrossing, moving west to east, based on concepts that were
developed for the preliminary environmental documents and Caltrans review. They reflect some of the
specific constraints and requirements that are detailed in the checklist that follows, and general design
considerations and preferences.
South/West Approach

The south/west approach would be accessed from near the SCVWD maintenance road between West
Bayshore Road and Adobe Creek (see Figure 8). In Alignment 1A, the ramp rises to the north, crosses
above a portion of the confluence of Adobe and Barron Creeks, then loops around to the east utilizing a
small portion of private property at 3600 West Bayshore Road before meeting the main bridge deck (see
Figure 9). A stairway connection from West Bayshore Road to the overcrossing ramp is envisioned to
facilitate pedestrian access from north of the project site.
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Figure 8. Birds eye perspective looking north/west toward bridge ramp over Adobe/Barron Creeks.

Figure 9. Birds eye perspective looking north/east toward bridge ramp over Adobe/Barron Creeks.
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Improvements along West Bayshore Road

West Bayshore Road through the project site currently includes a four-foot wide sidewalk on the west
side of the roadway, bike lanes, and an approximately 75-foot long bridge over Adobe Creek. North of
the bridge, the sidewalk jogs to the east and the southbound bike lane ends. South of the bridge, the
sidewalk jogs to the west and the southbound bike lane resumes.
Proposed pedestrian improvements include widening approximately 525 linear ft of sidewalk to 5 to 6 ft
wide between the 3600 West Bayshore parking lot driveway and the SCVWD access gate. North of the
Adobe Creek undercrossing, the existing southbound bike lane adjacent to the widened sidewalk segment
would be replaced with a four-foot wide buffer with plantings and/or a fence and associated curb and
gutter. South of the Adobe Creek undercrossing, a 1.5-ft wide planting strip would be located between
the sidewalk and POC ramp. Where the bike lane is removed, the southbound travel lane would be signed
and marked as a shared roadway (Class III bike route) for a distance of approximately 600 ft (Figure 10).
The 4-ft wide sidewalk along the bridge over Adobe Creek would be widened as feasible. The
southbound bike lane would resume south of the SCVWD access gate. An approximately 80-ft long
‘sidepath,’ or two-way trail adjacent to a roadway, is proposed west of the widened sidewalk from the
ramp touchdown to the Adobe Creek Trail.
A stairway connection from West Bayshore Road to the overcrossing ramp is proposed north of creek
crossing to better facilitate pedestrian travel from north of the project site (Figure 11).
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Figure 10. Photosimulation of West Bayshore roadway improvements, looking south toward overcrossing
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Figure 11. Photosimulation of bridge at 3600 West Bayshore Road with secondary stairway access and sidewalk
improvements.

Main Bridge Structure

In Alignment 1A, the superstructure over Highway 101 utilizes a straight alignment, which is suitable for
either a concrete or steel structure (see Figure 12). For the purposes of environmental review, the City is
currently assuming a center support column in the median of Highway 101 north/west of where Adobe
Creek crosses under Highway 101, which would require the narrowing of Highway 101 shoulders and
potentially travel lanes.
Additional design coordination with Caltrans is necessary to fully understand potential implications and
confirm approval of a center median column. Any final design must also be coordinated with ongoing
plans to add High Occupancy Vehicle (HOV) express lanes on Highway 101, an effort which is currently
in design and expected to operate beginning in 2018. Signature bridge span designs that do not require a
center median column are encouraged in the design competition if they can successfully respond to other
project goals, including construction budget and ongoing maintenance.
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Figure 12. Bird’s eye view of bridge main deck, looking ‘south’ along Highway 101
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North/East Approach

In Alignment 1A, the structure ramps down on the east side of Highway 101 with a “horse-shoe”
alignment in the Baylands Nature Preserve. This alignment touches down and connects with the Bay
Trail approximately 100 ft north of where the Bay Trail crosses Adobe Creek via a steel truss bridge. At
the ramp’s furthest point within the Baylands, the curving trail could include widened shoulders, or a
viewing deck, providing users with a vista outward toward the Palo Alto Baylands and in the near
distance, Byxbee Park (see Figure 13).
For potential aesthetic and environmental assessment purposes, the conceptual design of the north/east
ramp touchdown considers the use of engineered fill with earth side slopes and/or retaining walls or MSE
walls. The underlying Bay Mud is an important consideration (due to likely settlement issues) however,
and such features should only be considered up to a maximum suggested height of 10 ft to 15 ft per the
Preliminary Foundation Report (PFR) (Appendix D). Masonry units, timber, and gabions may also be
considered, in addition to concrete or steel structures.
The north/east landing area, whatever the design, would be disturbed by construction and would require
any impacted habitat to be restored. The emphasis would be on native riparian and Baylands appropriate
planting. Construction or associated habitat mitigation may involve the removal of up to 36 non-native
eucalyptus trees within the Baylands, including trees located along the edge of the Adobe Creek riparian
corridor. Site design may also include consideration of a creek side interpretive trail, secondary stairs and
ramp approaches, public art, seating, and other potential amenities (see Figure 14).
The design of the north/east ramp structure would be subject to Site Assessment and Design Guidelines
for the Baylands Nature Preserve, among others (e.g., the Caltrans Highway Design Manual (HDM) and
Caltrans Design Information Bulletin (DIB) 82-05). The Baylands guidelines generally favor the
celebration and maintenance of the horizontal landscape, muted tones, and natural materials. Further
discussion of the guidelines, and potential implications for the Project, is provided in the Design Criteria
section below. In general, developing a unified concept for the Baylands bridge and site landscape is the
key opportunity and challenge that will be emphasized for the design competition and City of Palo Alto
review process.

Page 26

Highway 101 Pedestrian/Bicycle Overcrossing at Adobe Creek

Figure 13. There is the opportunity, as illustrated in the visual simulation, to provide a creek viewing and
interpretive area in conjunction with the north/east ramp.
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Figure 14, Birds eye view of north/east ramp at the Palo Alto Baylands and Adobe Creek, with conceptual site program opportunities highlighted
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Adobe Creek Reach Trail

Figure 15: Proposed Cross Section, Adobe Creek Reach Trail

The Adobe Creek Reach Trail would involve construction along the existing SCVWD maintenance road
on the east side of Adobe Creek (west of Highway 101), between West Bayshore Road and East Meadow
Drive. Improvements along this approximately 800 ft stretch of access road would include (also see
Figure 15):


Minor grading and paving of a 10-14 foot shared use trail with natural surface shoulders



Modifications to the existing maintenance road access at West Bayshore Road and East Meadow
Drive, including removal of existing fencing and metal bollards



Installation of a 42-inch (in) to 56-in high fence along the creek abutment wall, and additional
fencing to secure the SCVWD vehicle ramp from public access



Landscaping: drought tolerant plantings, seating, and other potential decorative and functional
elements such as a soft surface jogging path and public art, as feasible considering the constrained
space and need to maintain SCVWD maintenance and operations functions



Signage and wayfinding

Lighting along the trail is not proposed. Per SCVWD’s User Manual: Guidelines & Standards for Land
Use near Streams, lighting of trails should be avoided, except in downtown commercial and
entertainment areas where lighting should be minimized.
The Adobe Creek Reach Trail would provide a more direct, comfortable, and potentially safer alternative
to Fabian Way/West Bayshore Road for pedestrians and bicycle commuters, and is considered a critical
complement to the overcrossing project. Appendix B presents the preliminary (15%) plan for the Adobe
Creek Reach Trail.
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Design Criteria & Considerations
The following factors should be considered for design of the overcrossing and associated elements:

Project Boundary
Figure 5 provides illustrates the project boundary identified for this project. The footprint of all
construction activities must occur within this boundary, including temporary traffic control, staging, and
construction. Work within Adobe Creek, Barron Creek, or delineated wetlands will be prohibited. Work
within the Caltrans right-of-way should be limited to a potential center median column, anticipated to be a
maximum of 2 ft wide.

Geometry – Width and Alignment
Per the HDM, a two-way bike path shall have a minimum 8-ft wide paved travel way and minimum 2-ft
wide shoulders adjacent to the traveled way of the path when not on structure. The HDM requires a
minimum 2-ft horizontal clearance from the paved edge of a bike path to obstructions. Three ft should be
provided. Adequate clearance from fixed objects is needed regardless of the paved width. If a path is
paved contiguous with a continuous fixed object (e.g., fence, wall, and building), a 4-in white edge line, 2
ft from the fixed object, is recommended to minimize the likelihood of a bicyclist hitting it. The clear
width of a bikeway on structure (e.g., a POC) between railings shall not be less than 10-ft wide, and it is
desirable that the clear width of structures be equal to the minimum clear width of the path plus shoulders
(i.e., 14 feet).
Santa Clara Valley Transportation Authority (VTA) Bicycle Technical Guidelines encourage a minimum
effective trail width of 10 ft, which is assumed as the minimum for the Project.
The current basis of design for the Highway 101 POC is an 18-ft wide structure outside edge to edge,
with a 16-ft wide travel way cross section. The structure width may be reduced to a minimum of 12-ft
wide (or whatever width can support a 10-ft minimum travel way width) where the basis of design is not
feasible due to site and environmental constraints.
According to the HDM, the target design speed for a trail overcrossing is 20mph, which corresponds to a
minimum bridge curve radius of 90 ft. These design speeds are not achievable or desirable given the site
constraints and alignments considered in the environmental assessment. In Alignment 1, the minimum
curve radii are identified at 36 ft (30 ft required, 12 mph) for the west ramp and 60 ft (53 ft required,
15mph) for the east ramp, assuming a 20-degree lean angle as identified by the American Association of
State Highway Transportation Officials (AASHTO) Guide for the Development of Bicycle Facilities.
These curves are both within the acceptable thresholds of AASHTO (assuming a constrained site), but
should be mitigated to the maximum extent practical/feasible by widening the trail through these sections.
Bicycle, shared use trail, and pedestrian/bicycle bridge design references:



Caltrans Design Information Bulletin (DIB) 82-05
Caltrans Highway Design Manual (HDM)
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AASHTO Guide for the Development of Bicycle Facilities (4th Edition)
VTA Bicycle Technical Guidelines (2012)
City of Palo Alto Bicycle and Pedestrian Transportation Plan (2012)

Profile
According to ADA standards, a path with a slope greater than 5% is defined as a ramp. The maximum
allowable slope is 8.33% and ramps must provide a level landing for every 30 in of elevation rise.
Furthermore, Section 1023.6 (currently Section 1133B.7.6) in Part II of Title 24 California Code of
Regulations (CCR) states that walks with continuous gradients (slopes between 2% and 5%) shall have
level areas (2% max) at least 5 ft in length at intervals of at least every 400 ft.
The bottom of the proposed pedestrian overcrossing profile would maintain a clear distance of 18.5-ft
above the roadway of U.S. Highway 101 when constructed. Accounting for a typical structure depth of 4ft, the surface elevation of the overcrossing would be approximately 22.5 ft above the roadway.
Approximately 450-ft of ramp would be needed on either side of the overcrossing to conform to grade.
The structure must be at least 18.5 ft clear above the surface of the adjacent frontage roads – West and
East Bayshore within the Caltrans right-of-way and 17 ft clear above approximately half of the frontage
roads within the City’s right-of-way.

Electrical Line Clearance
PG&E operates a 60 kV overhead electrical transmission line that crosses Highway 101 and Adobe Creek
south of the existing undercrossing. California Public Utilities Commission (CPUC) General Order 95
requires a minimum 25-foot clearance between a walkable surface and the transmission lines for 22.5 to
300 kV supply conductors and supply cables. Any pedestrian and bicycle overcrossing alignment would
need to comply with the applicable CPUC clearances. CPUC/PG&E require a 25’ vertical clearance
from the walkable surface to the lowest point of the sag in the cables, estimated at elevation 40, and
an 8’ vertical clearance from the top of the “cage” to the lowest point of the conductors.

Creek Maintenance Access and Flood Capacity
Adobe and Barron Creeks are located in SCVWD’s Northwest Flood Control Zone of Santa Clara
County. The creeks join just upstream of Highway 101 and drain to the Lower South San Francisco Bay
through the Palo Alto Flood Basin (PAFB) east of Highway 101. Within the Project Boundary, the creeks
are contained in concrete trapezoidal channels; the channel bottoms are concrete-lined so that
maintenance equipment can drive through to remove sediment, debris, and vegetation. Two SCVWD
ramps lead from street-level into the Adobe Creek channel and are accessible from West Bayshore Road:
one ramp connects with the low-flow channel and one ramp descends to then maintains an elevation of
1.4 feet North American Vertical Datum4 (NAVD) and serves as the Benjamin Lefkowitz Bicycle and
Pedestrian Undercrossing. The widths of the ramps vary between 8 and 14 feet.

4 The North American Vertical Datum is the vertical control datum established for vertical control surveying.
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The overcrossing will need to span the confluence of Adobe and Barron Creeks on the west side of West
Bayshore Road. The overcrossing is anticipated to include column placement along Adobe and Barron
Creeks and within the Baylands. Impacts to SCVWD’s routine maintenance and emergency access
activities, and hydrologic capacity of the creeks and floodway are to be avoided. Due to the limited rightof-way between Adobe Creek and West Bayshore Road, the western overcrossing may touch down in a
way that requires closure or reconfiguration of the SCVWD ramp/Benjamin Lefkowitz Bicycle and
Pedestrian Undercrossing. The overcrossing alignment, column locations, overcrossing ramp touchdown
locations, and Adobe Creek Reach Trail improvements will require SCVWD approval to ensure SCVWD
maintenance and emergency access, and floodway capacities are maintained.

Geotechnical Considerations
Subsurface soil conditions within the project vicinity consist of approximately 10 ft of medium stiff sandy
lean clay with gravel (fill). High plasticity clays, such as soft to stiff lean/fat clay, known locally as
Young Bay Mud, underlie the fill and is interbedded with medium dense to dense well-graded sand with
silt. Well-graded sand with silt was encountered at depths ranging from about 18 to 26 and 45 to 48 ft
below the ground surface.
Groundwater in the area is commonly encountered within the upper 10 ft and influenced by tidal
fluctuations. It is anticipated to vary with the passage of time due to seasonal groundwater fluctuations,
variations in yearly rainfall, water elevations in the bay, surface and subsurface flows, ground surface runoff, and other environmental factors.
The PFR (provided as Appendix D) states that the project appears feasible with current civil and
geotechnical engineering design practice and construction technology, and that precast/prestressed
concrete driven piles should be used for the proposed structure. Cast-In-Drilled-Hole (CIDH) piles are not
preferred. Pier depths are anticipated to be between 80 to 120 ft or more, pending additional boring tests
and soil analysis. Due to noise impact concerns, all pile driving should take place during the daytime.
Consolidation settlement and stability analysis of the new fill at the abutment locations needs to be
evaluated and a settlement period is recommended after embankment construction prior to
commencement of the pile construction at the abutments. Mechanically Stabilized Earth (MSE) walls and
abutments are not recommended above 10 ft to 15 ft in height.

Structural Considerations
Bridge design load

The bridge should be designed to accommodate a maximum weight that includes potential maintenance
and/or patrol vehicles, as well as a live load that would be generated by large events that include near full
utilization of the bridge by pedestrians (for example, during the July 4th fireworks or for a big race). H20
loading is identified as the reference standard for guidance.
Column placement for main span over Highway 101 and frontage roads
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Due to the narrow median on Highway 101, a typical column design is not feasible. Since the median is
only 6-ft wide and Caltrans requires a minimum 2-foot shoulder, only 2-ft is available for the column
(pending approval of required design exception). A potential solution for this constraint could be to utilize
a 2-foot wide pier wall to support the structure at the median of Highway 101. Alternatively, a column
support in the median of Highway 101 can be avoided if a steel or other signature span structure is used.
Due to the sensitivity of the project to impact on nearby bird populations, a cable-stay steel structure5 is
discouraged.
Column placement outside of Highway 101 can be between the Caltrans right-of-way and East/West
Bayshore Road, or behind the sidewalk of East/West Bayshore Road. Placing columns between the
Caltrans right-of-way and East/West Bayshore Road would require the roadway to be narrowed since
there is not enough space for a column within the current lane configurations. Such placement may be
feasible, however, by dropping dedicated bicycle lanes in favor of shared bike routes with “sharrows” and
other prominent features.
Column placement should be carefully analyzed to avoid impacts to the Barron and Adobe Creek channel
banks, since work within the creek area is not anticipated in the Project environmental review and
permitting assumptions. All designs need to adhere to the SCVWD maintenance access requirements,
which include a minimum 12-ft vertical clearance above existing maintenance roads and sufficient
horizontal distance from the Adobe/Barron Creek confluence area. Any significant impacts such as levee
reconstruction or column construction within the limits of the creek must be avoided.

Visual and Programmatic Relationship to the Baylands
The overcrossing and ramps would constitute a significant new visual element in the setting. A Visual
Impact Analysis (VIA) will be prepared as part of the environmental review process to analyze the two
alternative conceptual alignments (Alternatives 1 & 2). The selected design from the AIA design
competition will be analyzed in the VIA.
Table 1 highlights the design approaches that would tend to minimize adverse visual impacts. The
aesthetics and visual qualities are important community concerns that will drive the project development
end environmental assessment process.
Table 1. Potential Visual Impacts and Avoidance/Mitigation Strategies (Draft)

5



Potential Visual Impact



Avoidance/Mitigation Strategy



The proposed bridge would obscure
views of the Baylands from northbound
Highway 101, East Bayshore Road and
the Bay Trail.



Minimize extension of ramp alignments into the Baylands view.
Locate the bridge and ramp alignments close to the edge of the
Baylands, utilizing proximity to the existing tree
canopy/Lowlands Development area as a method to limit loss of
exposure to Baylands view.



Limit the bulk and massing of the bridge structure, particularly

A cable-stayed structure has one or more towers (or pylons), from which cables support the deck. The potential for birds to
fly into the cables is a concern.
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Potential Visual Impact



Avoidance/Mitigation Strategy
east of Highway 101 near the Baylands for views immediately
northwest of Adobe Creek.









Consider removal of existing non-native Eucalyptus trees to
expand views of the Baylands from the Bay Trail and
northbound travel lanes on East Bayshore Road and Highway
101.

Bridge lighting may produce glare for
highway and frontage road users,
contribute to a reduction in nighttime
sky visibility within the Baylands, and
spillover into the Baylands and riparian
corridor.



Use lighting features that emphasize illumination of the bridge
trail surface. Limit overall intensity of lighting to reduce
“spillover” glare, particularly upward toward the sky and
outward toward the highway, frontage roads, Baylands, and
riparian corridor.



Consider limited hours of lighting and/or user-actuated lighting
design to minimize unnecessary emissions when bridge is not
in use.

Up to 12 trees (including three London
Plane street trees and a mature Canary
pine) and minor landscaping would be
removed from the west side of West
Bayshore Road at Adobe and Barron
Creeks. Up to 36 Eucalyptus trees may
be removed within the Baylands near
the Adobe Creek riparian corridor.



Only a small fraction of the Eucalyptus trees proposed for
removal within the Baylands may be considered to be impacted
by the construction of the overcrossing structure and ramp
landing area. The majority of trees identified are to be
considered for removal only in so much as they are not
compatible with the Baylands design and management
guidelines that emphasize native landscapes and horizontal
features, and their removal would positively expand views of
the Baylands and Adobe Creek.



To the extent necessary and desirable, the number of trees
proposed for removal can be minimized based on proposed
project construction footprint and the final landscape design
plan. If potential biological impacts are further identified in the
removal of specific trees, the proposed ramp alignment can be
modified slightly to reduce or avoid these impacts. Lastly, the
impact of tree removal would be assessed in accordance with
the Palo Alto Tree Technical Guidelines and a suitable
mitigation plan (both on-site and off-site) would be prepared
and adhered to in coordination with the City Arborist, the
Caltrans Office of Landscape Architecture for planting in
Caltrans rright-of-way, and adhering to applicable California
Department of Fish and Wildlife (CDFW) requirements.



Limit unnecessary vertical elements east of Highway 101 near
the Baylands by maintaining a maximum height of 35 ft from
ground level to the top of the east ramp structure, which is
consistent with the average height of adjacent tree canopies and
buildings. Limit potential vertical towers associated with a
signature bridge design to West Bayshore Road, and to a

The project may break up the visual
continuity of the Baylands with new
vertical elements and further “urbanize”
the open space aesthetic.
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Potential Visual Impact



Avoidance/Mitigation Strategy
maximum height of 65 ft (consistent with highest allowable
building elements according to adjacent zoning).



The final bridge design concept may
introduce finishes and colors that
conflict with or distract from the
Baylands view. The final bridge concept
could be a design incompatible with the
visual environment of the Highway 101
Corridor.



Avoid garish colors and bright finishes that would be
incompatible with the natural setting of the Baylands as
established by existing policy and determined further by the
local architectural review process.

Underground Utilities
Existing utilities will be a key consideration in alignment and design of the overcrossing. There are a
number of underground and overhead utilities located within the project area. Three underground utilities
cross Highway 101 within the project footprint in Caltrans right-of-way: a 4-in gas line, a 3-in
telecommunications, and a 12 kV electrical.
Numerous underground utilities exist along East and West Bayshore Road, including sanitary sewer,
water, recycled water, gas, electrical, and telecommunications. The proposed overcrossing structure
should avoid utility impacts and honor existing utility easements, which includes 48 inch gas line
(approximate) within the 20 ft PG&E easement where structures are not allowed. Proposed designs that
require relocation of utilities should demonstrate need and practicality of such impacts. Relocated utilities
would need to be coordinated with the appropriate owners during the design phase of the project.
Due to the adjacency of the project to an electrical sub-station, as well as the prominence of alternative
energy within the City of Palo Alto energy portfolio, the concept of utilizing solar panels, possibly as part
of overhead shade/weather protection, may also be considered in the bridge design. These features would
likely need to remain outside of the Caltrans right-of-way due to anticipated safety, maintenance, and
permitting concerns.

Right-Of-Way
It is anticipated that the overcrossing alternatives would impact Caltrans, City, and SCVWD rights-ofway, as well as an adjacent private property owned by Google. West of Highway 101, the overcrossing
ramp is anticipated to encroach into Google’s 3600 West Bayshore Road property, before touching down
within SCVWD right-of-way. The overcrossing would span over Highway 101 within Caltrans right-ofway, and touch down east of Highway 101 within the Palo Alto Baylands Nature Preserve (a City of Palo
Alto property). The overcrossing alternatives would require an easement from the 3600 West Bayshore
Road property, and construction would have an impact on the private parking lot and landscaping,
requiring reconfiguration of these improvements. These private property impacts are not anticipated to be
a major constraint. Caltrans requirements for right-of-way certification shall be followed.
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Design Elements
Potential Secondary Access (Stairs)

Stairs could be added to each side of the bridge at the ramps to provide additional access to the Highway
101 overcrossing. Stairs can provide faster access for users wishing to bypass the ramp structure or for
bicyclists who want to carry their bike, and offer additional recreational value to the structure. Per ADA
standards, risers shall be 4-in high minimum and 7-in high maximum. Treads shall be 11-in deep
minimum. All steps shall have uniform riser heights and tread depths. Provision of stairs shall not
preclude providing accessible pathways to the primary ramp touchdown locations. Provision of secondary
ramp structures, in lieu of stairs, may also be desirable if cost effective and feasible within the proposed
project footprint.
Railings and Fences

While a minimum 8-ft high ”missile barrier” fence with 1-in maximum openings is required by Caltrans
standards over Highway 101 and frontage roads, a 42-in to 48-in high railing is preferred for improved
user sight distance and design profile beyond the highway. Potentially an earth fill ramp portion of the
north/east landing could avoid railings altogether, if the slopes were sufficiently moderate and setbacks
adequate (i.e. 1:3 maximum slope and/or 5-ft wide graded shoulder). The most pertinent guidelines for
this are in AASHTO Guide for the Development of Bicycle Facilities 4th Edition and VTA Bicycle
Technical Guidelines.
Landscaping and Habitat Restoration

The landscape/habitat restoration plan for the north/east ramp area should be reflect the specific guidance
on plant palette in the Baylands Master Plan document, as well as SCVWD design guidelines for planting
along creeks. There may also be some relevant habitat impact avoidance and mitigation measures to come
from forthcoming Natural Environment Study (NES)/biological studies. Landscaping for the limited
landscape areas around the south/west ramp that would be planted or restored are more likely to involve
ornamental plants, but native plants are desirable to create potential habitat and in the surrounding area
and drought-tolerant plants are required.
Lighting

Lighting is required to be installed on the bicycle path within Caltrans right-of-way. Although general
bicycle path lighting is discussed in the HDM, the location of the proposed overcrossing requires special
consideration for lighting levels due to the environmentally sensitive areas, including Adobe Creek and
the Baylands. Any lighting installed on the overcrossing should shield direct light from spreading to
sensitive receptors adjacent to the structure; including Highway 101 where light can be a distraction for
vehicles.

Construction Phasing & Traffic Handling
Impacts to the existing roadways and Highway 101 should be minimized during construction. Caltrans
standards should be adhered to during overcrossing construction. All modifications to Highway 101 that
do not meet current Caltrans standards would require design exceptions from Caltrans and extensive
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coordination. A number of assumptions were made regarding the schedule and staging for construction to
provide a basis for evaluation of impacts in the environmental document. They are reproduced here for
information.
Construction of the bridge approaches on E. and West Bayshore Road may require sidewalk closures or
lane closures. If a column is constructed just outside of the Caltrans right-of-way (between E. and/or West
Bayshore and the Caltrans right-of-way), traffic would be disrupted due to foundation construction. This
may require a temporary lane closure and temporary traffic signal for one direction travel at a time. In
those cases where a full closure is required, vehicles or pedestrians would be detoured.
Construction for the overcrossing spanning Highway 101 is assumed to be built in two stages:
1. The first stage constructing the footing in the median of Highway 101 (to support column
placement in the median), and
2. The second stage for falsework erection and superstructure construction
In order to accommodate footing construction during stage 1 in the median, 26-ft is required between the
temporary railings. The existing roadway width in each direction of Route 101 is approximately 80 feet
(2-foot inside shoulder, (4) 11-foot lanes, (2) 12-foot lanes, and a 10-foot outside shoulder). A standard
lane drop will occur for northbound Route 101 during this footing construction. However, for
southbound Route 101, the lane addition entry point will be closed temporarily during construction. In
both cases, (5) 11-foot lanes will be provided at the traffic opening. Based on the MUTCD standard lane
taper lengths, approximately 1700-ft of restriping would be required on northbound Route 101 and 4700ft in the southbound direction in order to accommodate the lane taper. Narrowing the lanes to 11-ft and
eliminating the inside shoulder while providing an 8-foot outside shoulder would require approval from
Caltrans.
Following stage 1, the lane widths along Highway 101 can be shifted back towards the median as long as
there is adequate width for falsework and superstructure construction. This stage (stage 2) would also
require temporary closure of Highway 101 in order to erect falsework, most likely to occur during
nighttime hours when traffic volumes are minimal. A detour plan during the design phase would be
developed for the complete freeway closure.
The anticipated truck route to the western construction staging area(s) includes Highway 101, San
Antonio Road, Fabian Way, and West Bayshore Road. The anticipated truck route to the eastern
construction staging area(s) includes Highway 101, San Antonio Road, and East Bayshore Road.
The 15% plan set (Appendix A) includes preliminary traffic staging plans and cross sections.

Cost/Budget
The City currently has $10 million in grant and local monies identified for this project. The preliminary
budget target for the construction is $7.2 million, excluding contingencies. The overall cost of the
proposed structure will be weighed against its performance relative to the overall project objectives.
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Design Criteria Checklist
This checklist provides guidance for design competitors, but competitors will be responsible for
independent reference to standards and requirements that may apply to the Project.
 Maximum pathway profile grade (without landings but with 5-ft long level area for at
least every 400 ft interval): 5% (the 15% design used 4.9%)
 Maximum pathway profile grade (with level landings for every 30 in of elevation rise):
8.33% (use 8% as target)
 Minimum vertical clearance from top of Highway 101 to underneath of pedestrian
overcrossing: 18 ft 6 in
 Minimum vertical clearance from top frontage road to underside of pedestrian
overcrossing: 17 ft
 CPUC/PG&E require a 25’ vertical clearance from walkable surface to the lowest point
of the 22.5-300 kV cables and 8’ vertical clearance from the top of the “cage” to the
lowest point of the conductors
 Santa Clara Valley Water District Design (SCVWD) maintenance access requirements,
including sufficient horizontal distance from the Adobe/Barron Creek confluence area.
 Maximum overcrossing structure width, excluding railings/fence: 18 ft
 Pathway width: Minimum 10-ft wide paved travel way, preferred overall width of 16-ft
including shoulders, where practical.
 Minimum fence (missile barrier) height (over Highway 101 and the frontage roads): 8 ft
 Minimum fence (missile barrier) opening (over Highway 101): 1-in x 1-in
 Minimum railing fence height (on bridge with vertical drop greater than 24 in): 42 in
 Caltrans Target Standard Bicycle design speed (may not be feasible to meet): 20mph
 Minimum bicycle design speed: west ramp 12 mph (minimum radius of 30 ft required
based on 2% superelevation and 20% lean angle); east ramp 15 mph (minimum radius of
53 ft is required (based on 2% superelevation and 20% lean angle).
 Load bearing requirements: H20 (16,000 lbs dual axle)
 Bridge piers/columns: All alternatives would include bridge columns with pile depths of
up to 120 ft or more, including not more than one column in the center of the Caltrans
right-of-way. All alternatives would consider column foundation designs that are able to
handle a future SCVWD project that might lower the existing ground surface and handle
flood flows.
 Lighting on bridge: Lighting for bridge use at night, with guidelines to avoid glare on
highway, local roadways, Baylands, and other adjacent areas. Dark sky compliance
encouraged, but not required.
 Signage and striping: Trail striping and signage consistent with a two-way, shared use
pathway as identified by the California Manual on Uniform Traffic Control Devices
(CAMUTCD), including warning and regulatory signage on the overcrossing and along
East and West Bayshore Road.
 Wayfinding: All alignments should include improved bicycle and Baylands wayfinding
signage consistent with City standards.
 Landscaping: Native, drought-tolerant planting as specified in the Baylands Master Plan
or SCVWD Guidelines should be used throughout the project, including to replace and/or
restore disturbed areas within the nature preserve and along the Bay Trail and Adobe
Creek riparian corridor. Additional landscaping of the west side of West Bayshore Road
should be included.
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 Public Art: The incorporation of public art will be a requirement of the project and may
help to create the envisioned iconographic gateway. Areas shall be identified for the
incorporation of public art at a minimum.
 Trail and SCVWD maintenance road fencing will be required to match or exceed existing
facilities or standards.
 Benjamin Lefkowitz Tunnel: All alternatives would require the partial removal and
permanent closure of the existing seasonal Highway 101 underpass.
The following Caltrans standards for Highway 101 during bridge construction activities
must also be considered:
 Minimum median width of Highway 101 for constructing center column:
 Minimum falsework traffic opening width over Highway 101:
 Minimum vertical falsework clearance over Highway 101:

22 ft
72 ft
15 ft

Summary Table of Project Elements
Table 2 Presents a summary of the elements included in the Project.
Table 2: Summary of Project Elements

Bridge Feature

Description

Main Bridge Span

Maximum span of 240 ft, with 17 ft minimum vertical clearance over City’s
right-of way frontage roads, 18.5 ft over half of the frontage roads and all of the
Highway 101. Assumed structure width: 18 ft from outside edges.

Bridge Ramps & Slope

Target slope of between 4-5% (equates to ramp length of 400 ft to 500 ft from
edge of the frontage road); maximum 8% grade for potential steeper segments.

Trail Surface and
Width

Minimum 10-ft paved trail, total trail width of 16 ft including shoulders
anticipated.

Railings

Min 42 in. where necessary, 8 ft “standard height” fencing required over
highway and frontage roads. This is a potential public art element.

Alternative Bridge
Access

A secondary stairway access point near 3600 West Bayshore Road would be
considered to improve pedestrian accessibility for users headed to and coming
from the north along West Bayshore Road. A secondary stairway access point
for the north/east bridge ramp may also be considered in conjunction with a
potential landscape program.

Lighting

Lighting is strongly recommended for use at night/during winter commute
hours, but would be limited to the highway overcrossing structure and
approach ramps only. This is a potential public art element.

Signage and Striping

Trail striping and signage consistent with a two-way, shared use pathway as
identified by the California Manual on Uniform Traffic Control Devices
(CAMUTCD); additional warning and regulatory signage may be included
along East and West Bayshore Roads.

Wayfinding

Include improved bicycle and Baylands wayfinding signage consistent with City
standards.

Interpretive Signage

Interpretive/educational signage of the natural and cultural history of the Palo
Alto Baylands and Adobe/Barron Creek systems would be included.

Columns

Include bridge columns with pile depths of 120 ft or more including not more
than one column in the center of the Caltrans right-of-way. Number and
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Bridge Feature

Description
spacing of columns outside the Caltrans right-of-way to be determined with
subsequent design.

Landscaping /Trees

Assume the removal of up to 12 trees along West Bayshore Road, including 3
London Plane street trees and a tall Canary Pine tree at 3600 West Bayshore
Road. Incorporate trees into the design if possible. Additional removal of up to
36 Eucalyptus trees and replacement of vegetation in the Baylands is possible.
Removed trees would be replaced on or off site in accordance with the Palo Alto
Tree Technical Manual and in consultation with the City arborist, and CDFW
requirements (if applicable).
New landscaping on the west side of West Bayshore Road and within the
Baylands would be included. Seating/rest areas, soft-surface jogging paths, and
public art are also potential elements consistent across design alternatives.
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Appendices
Appendix A. 15% Overcrossing Design Drawings
Appendix B. 15% Adobe Creek Trail Design Drawings (separate project to coordinate with)
Appendix C. Project Area Base Map
Appendix D. Preliminary Foundation Report (PFR) (prepared by Parikh Consultants)
Appendix E. Sample of City’s Professional Services Contract
Appendix F. Catenary Survey
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PRELIMINARY FOUNDATION REPORT
HIGHWAY 101 OVERCROSSING & REACH TRAIL
AT ADOBE CREEK/PALO ALTO BAYLANDS
SANTA CLARA COUNTY, CALIFORNIA
1.0

INTRODUCTION
This Preliminary Foundation Report provides preliminary foundation information for the
proposed Highway 101 Overcrossing & Reach Trail at Adobe Creek/Palo Alto Baylands in
Santa Clara County, California, hereinafter referred to as “PROJECT”.

2.0

SCOPE OF WORK
The scope of work performed for this investigation includes a review of geologic literature
pertaining to the project site including available as-built plans; site reconnaissance;
performed engineering analyses; preliminary foundation recommendations, and preparation
of this report.
The purpose of this report is to evaluate the general geology and geotechnical conditions at
the project site and to provide preliminary foundation design recommendations for the
proposed project. The approximate location of the project site is shown on Plate No. 1,
Project Location Map.

3.0

PROJECT DESCRIPTION
The proposed Highway 101 Bicycle and Pedestrian Overcrossing Project involves
construction of a year-round, grade-separated, shared bicycle and pedestrian bridge over
Highway 101 and East and West Bayshore Roads. The new overcrossing would provide
improved access between the communities and businesses on the west side of the highway
with those to the east, as well as the trails and open space recreational opportunities within
the Baylands. The new overcrossing would replace an existing seasonal underpass at Adobe
Creek, which currently provides access under the highway via a Santa Clara Valley Water
District (SCVWD) maintenance road. The proposed structure is assumed to be a box girder
that is approximately 250 to 280 feet long and 18 feet wide. A cast-in-place concrete bridge,
prefabricated bridge or a signature bridge is proposed for the main span and concrete slabs
are proposed for the ramps. The ramp can retain fill on either side by retaining walls or if
adequate space is available, grading. Standard retaining walls or mechanically stabilized
earth (MSE) walls may be used for the ramps up to a maximum suggested height of 10 to 15
feet.
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The City is presently evaluating the degree to which various alternatives meet the project’s
primary purpose and need. Three action alternatives, shown on Plate 2, have been identified
as feasible. Construction for the overcrossing spanning Route 101 will be built in two stages.
4.0

EXCEPTION TO POLICY
For preliminary design, normal procedures were assumed for the construction of the bridge
structure throughout our analyses and no exceptions to Foundation Report guidelines are
requested. The recommendations of the proposed foundations have followed Caltrans policy.

5.0

FIELD EXPLORATION AND TESTING PROGRAM
No field exploration has been performed to support the preliminary foundation
recommendations as of the date of this report. Field exploration which has been proposed is
discussed in Section 13 below.

6.0

LABORATORY TESTING PROGRAM
No laboratory testing has been performed to support the preliminary foundation
recommendations as of the date of this report. Laboratory testing which has been proposed is
discussed in Section 13 below.

7.0

SITE GEOLOGY AND SUBSURFACE SOIL CONDITIONS
7.1

Site Geology

General geologic features pertaining to the site were evaluated by reference to the “Geologic
Map and Map Database of the Palo Alto 30'x60' Quadrangle, California” by E.E. Brabb et al.
Based on the publication, the project site is located in an area mapped as Historic Artificial fill
(af), Holocene Bay Mud (Qhbm), Pleistocene Alluvial fan and fluvial deposits (Qpaf), and
Historic Artificial stream channels (Qhasc).
Historic Artificial fill (af)--Loose to very well consolidated gravel, sand, silt, clay,
rock fragments, organic matter, and man-made debris in various combinations.
Holocene Bay mud (Qhbm)--Water-saturated estuarine mud, predominantly gray,
green and blue clay and silty clay underlying marshlands and tidal mud flats.
Pleistocene Alluvial fan and fluvial deposits (Qpaf)--Brown, dense, gravelly and
clayey sand or clayey gravel that fines upward to sandy clay.
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Historic Artificial stream channels (Qhasc)--Modified stream channels; in most
places where streams have been straightened and realigned.
A majority of the structure is situated in Artificial fill. The west ramps are situated in
Artificial stream channels and Alluvial fan and fluvial deposits and the east ramps are situated
in Bay Mud. We have also reviewed the as-built Log of Test Boring for Adobe Creek and
readily available log of test boring for the Adobe Creek Bridge (Widen) (Br. No. 37-0174, 04SCL-101, PM 50.66, EA 4A3301) prepared by URS Corporation, which appears to be
consistent with the geology. A geologic map of the general project area is shown on Plate 3.
7.2

Subsurface Soil Conditions

As mentioned in the previous section, the subsurface soil conditions are evaluated based on the as-

built log of test boring for Adobe Creek and readily available log of test boring for Adobe
Creek Bridge (Widen). This data was made available through Caltrans District 4 files from
the Route 101 project.
Based on the readily available log of test borings, Boring R-09-004 was drilled at the
northwest side of Adobe Creek and CPT-09-003 was explored at the southeast side of the
proposed project and Adobe Creek. Based on Boring R-09-004 drilled by URS, the
subsurface condition consists of approximately 10 feet of medium stiff sandy lean clay with
gravel (fill). High plasticity clays, such as soft to stiff lean/fat clay, known locally as Young
Bay Mud underlie the fill and is interbedded with medium dense to dense well-graded sand
with silt. Well-graded sand with silt was encountered at depths ranging from about 18 to 26
and 45 to 48 feet below ground surface. The findings are consistent with the “Geologic and
Engineering Aspect of San Francisco Bay Fill (Special Report 97)” by the California
Division of Mines and Geology, which consists of Younger Bay Mud, sand deposits, and
Older Bay Mud. The map shows the subject project site as having Young Bay Mud thickness
of approximately 10 feet, which is consistent with the current boring log. We have also
compared this with Caltrans as-built log of test boring, which is located approximately 50 to
100 feet east of the project. Based on the Caltrans as-built Boring B-4, clayey sand and
gravelly sand material in the upper 20 feet (up to Elev. 5 feet), which could be fill material.
This is underlain by interbedded layers of very soft to stiff clay and loose to medium dense
sand up to Elev. -55 feet overlying medium stiff to stiff clay.
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Groundwater in this area is commonly encountered within the upper 10 feet and is influenced
by tidal fluctuations. It is noted that auger drilling was switched to rotary wash drilling at a
depth of 9 feet (Elev. 4 feet) on the readily available log of test boring. Therefore, it is
assumed that groundwater was encountered close to where drilling method was switched
from auger to rotary wash. A design groundwater level of Elev. 4 feet was used in Boring R09-004. Groundwater was measured at Elev. 0 feet in the as-built log. It is anticipated to vary
with the passage of time due to seasonal groundwater fluctuations, variations in yearly
rainfall, water elevations in the bay, surface and subsurface flows, ground surface run-off,
and other environmental factors that may not be present at the time of the investigation.
8.0

SCOUR EVALUATION
Foundations are not proposed within the creek. Therefore, scour should not be an issue.

9.0

CORROSION EVALUATION
Chemical tests will be performed during the design phase, on soil sample obtained from the
proposed field exploration to evaluate the corrosion potential of the subsurface soil.

10.0

PRELIMINARY SEISMIC RECOMMENDATIONS
10.1

Seismic Sources

The project is located in a seismically active part of northern California. Many faults exist in
the regional area. These faults are capable of producing earthquakes and may cause strong
ground shaking at the site.
Maximum moment magnitudes (Mmax) of some of the closest faults in the area are based on
the Caltrans ARS Online Tool (V2.0.4). These maximum moment magnitudes represent the
largest earthquake a fault is capable of generating and is related to the seismic moment. The
earthquake data of the active faults in the project vicinity are summarized in the following
table.
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EARTHQUAKE DATA
Fault

Fault
ID

Fault
Type

Maximum
Moment
Magnitude
(Mmax)

Cascade

153

Reverse

6.7

3.2/3.5

San Andreas (Peninsula) 2011 CFM

134

Strike Slip

8

7.6/7.6

San Andreas (Santa Cruz Mts) 2011 CFM

158

Strike Slip

8

8.1/11.1

Approx. Distance
From Site
(Rx/Rrup, miles)

The Caltrans Fault Map is shown on Plate 4.
10.2

Seismic Design Criteria

The design spectrum shall be designed in accordance with the 2012 Caltrans Fault Database
and the Acceleration Response Spectrum (ARS) Online web tool (Version 2.3.06). The
design methods incorporate both deterministic and probabilistic seismic hazards to produce
the Design Response Spectrum. The probabilistic response spectrum to be used for design of
bridge structures is based on data from the 2008 USGS National Seismic Hazard Map for the
5% in 50 years probability of exceedance (or 975 year return period).
Preliminary average shear wave velocity (Vs) for the top 30m (100 feet) at the sites was
estimated by using established correlations and the procedure provided in the Caltrans
Design Manual (November 2012). The site locations and the relevant parameters are
summarized as follows, and the recommended design curves are presented in Plate 5A.
1.
2.
3.
4.
5.

6.

Site Location: 37.4321ºN/122.1054ºW
Estimated VS30m = 220 m/s
Peak Ground Acceleration = 0.59g
The recommended ARS curve is governed by the Caltrans ARS Online
probabilistic method.
An adjustment factor for near fault effects were applied to the calculated
spectral acceleration values. The increase of 20% to the spectral acceleration
values corresponds to periods longer than 1-second and linearly tapers to zero
at a period of 0.5-second.
No adjustments were made for basin effect.

The shear wave velocity should be refined during the design phase.
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10.3

Seismic Hazards/Liquefaction Potential

Potential seismic hazards may arise from three sources: surface fault rupture, ground shaking
and liquefaction. Since no active faults pass through the site, the potential for fault rupture is
relatively low. Based on available geological and seismic data, the possibility of the site to
experience strong ground shaking may be considered high.
Liquefaction is a phenomenon in which saturated cohesionless soils are subject to a
temporary but essentially total loss of shear strength under the reversing, cyclic shear stresses
associated with earthquake shaking. Submerged cohesionless sands and silts of low relative
density are the type of soils, which usually are susceptible to liquefaction. Clays are generally
not susceptible to liquefaction.
The Maps of Quaternary Deposits and Liquefaction Susceptibility in the Central San
Francisco Bay Region, California (Witter et. al., 2006) indicates the potential for liquefaction
to occur is high to very high. Refer to Plate 6 for Liquefaction Susceptibility Map.
Based on our review of the existing boring data available for the project, the project site
generally consist of clay with interbedded layers of sand. Potentially liquefiable sand were
encountered at approximately 18 to 26 feet and dense sand at 30 to 33 feet below grade in
Boring R-09-004 and 36 to 42 feet and 58 to 63.5 feet in Boring B-4. Liquefaction hazards
are most severe in the upper 50 feet of the surface as mentioned in Special Publication 117A
(CGS, 2008).
Post-liquefaction may be anticipated and the down drag force may be induced. Pile capacity
contribution should be neglected within and above the liquefiable soil layer, and down drag
force from the layers above the liquefiable soils should also be considered. Future
exploration is recommended to verify the potential for liquefaction.
11.0

AS-BUILT FOUNDATION DATA
The proposed project will consist of a new structure, therefore, there are no as-built
foundation plans. We have referred to the readily available LOTBs from previous studies
done by URS Corporation for the Adobe Creek Bridge Widening in 2009. The proposed
bridge is adjacent to the Adobe Creek Bridge. The as-built Log of Test Boring for Adobe
Creek (circa 1960’s) was provided, but is not legible. Therefore, we have not included in the
report.
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12.0

PRELIMINARY FOUNDATION RECOMMENDATIONS
12.1

Foundation

The project appears feasible with current civil and geotechnical engineering design practice
and construction technology. Caltrans standard design (including standard specifications and
any special provisions) and construction methods are assumed at this time but site-specific
boring data and detailed studies are needed for final design.
In our opinion, precast/prestressed concrete driven piles (Caltrans Standard Alt. “X”) or open
ended steel pipe piles (Caltrans Standard Alt. “W”), may be used for the proposed structures.
Lateral capacity of steel pipe piles may also be increased, if required, by using Cast-In-SteelShell (CISS) piles. Cast-In-Drilled-Hole (CIDH) concrete piles may not be preferred due to
the presence of medium dense granular material and groundwater conditions. However, if
oscillator casing construction method is used, it may reduce caving issues to protect existing
conditions and to improve pile integrity. The following table shows preliminary lengths for
the recommended piles:
PRELIMINARY DESIGN LENGTHS

Pile Type
14" Alt. X
14" dia. Alt. W
16" dia. Alt W
5' dia CISS

Design Load (Tons)
70
100
70
100
500 (Ult.)
750 (Ult.)

Preliminary Length (ft)
70
85
80
90
75
90

Should the loads for the CISS piles be greater, the pile length may increase and can exceed
100 feet. As discussed above, the pile type is dependent on subsurface conditions and design
requirements. Future field explorations will be required to verify the subsoil conditions so
that foundation type and groundwater information could be evaluated properly. The
foundation design criteria should also consider lateral demand, and corrosion potential of onsite soils. Pile Data Tables will be developed once the size and type of pile and the design
loads at each support location are established.
12.2

Approach Embankment/MSE Wall

Based on the readily available boring data, the project site consists of soft to stiff lean/fat clay
with interbedded layers of sand. As mentioned previously, the site consists of 10 feet of fill,
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underlain by relatively thick layers of native Young and Old Bay Mud. The Geologic Map of
the San Francisco Bay Region and the Geologic and Engineering Aspects of San Francisco
Bay Fill also indicate that there may be Young Bay Mud in the upper depth (on the order of
10 feet), which is soft and highly compressible. The Bay Mud will continue to settle under its
own weight for many years. If new loads are applied, it will restart the settlement process for
a long period. For areas outside the Mechanically Stabilized Embankments (MSE), project
design should include limited fill on the site to reduce the amount of long-term settlement.
Additional fill weight or other loads beyond what the site has experienced will induce
settlement underlying Bay Mud.
Therefore, consolidation settlement and stability analysis of the new fill at the abutment
locations will need to be evaluated. A waiting period will need to be recommended after
embankment construction prior to commencement of the pile construction at abutments. The
amount of settlement and waiting period will be determined once the geometry has been
determined.
However, the settlement period would be long term and cannot be incorporated into the
design unless ground modifications are considered. Therefore, mitigation measures such as
staged construction, implementing waiting periods, surcharge fill, use of light weight fill and
ground improvement techniques such as Geopier soil reinforcement or installation of wick
drains prior to the fill placement may be required. It may also be necessary to construct the
wall panels after the embankments have settled. These mitigation measures are for
addressing only settlement and not liquefaction or ground stability issues. Settlement
monitoring will be required during the construction period. Some of these mitigation
measures might impact the project schedule and should be addressed early in the PS&E
phase.
Stability of Mechanically Stabilized Embankments (MSE)
MSE walls are generally flexible to allow the settlements resulting from soft subsurface
conditions. However, due to relatively weak clays that would be supporting large
embankments, the height of the MSE walls could be restricted by the shear strengths of the
clays. In our experience, such heights are limited to 10-15 feet and should be confirmed with
site specific investigations. In addition, ground modifications such as Geopiers, wick drains,
and use of geogrid reinforcement could be implemented to increase the strength of the soil
and to improve global stability.
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The embankment fill should be placed in accordance with the guidelines provided in the
Caltrans Highway Design Manual. These guidelines require structure approach embankment
material to be compacted to a 95% Relative Compaction. This also reduces the potential for
earthquake-induced settlement or slippage to occur.
13.0

ADDITIONAL FIELD WORK AND LABORATORY TESTING
Field Exploration
The proposed exploration program will depend on the type of design element such as bridge
structures, embankments, MSE wall, trail, etc. The number of borings, which will vary by
alternative, are proposed to provide supplemental information regarding subsurface soil and
groundwater conditions, which are subject to traffic control and utility clearances. The
following outline for the field exploration program is suggested for different design elements
of the proposed project:
•

•

•

•

•

•

A soil boring permit has to be obtained from Santa Clara Valley Water District for the
field exploration of both proposed borings. Traffic Control Plan will need be prepared
if lane closure is required for the work.
Truck-mounted drill rig using hollow-stem auger (for boring less than 80 feet deep),
rotary-wash drilling method (for boring up to 120 feet in this field exploration
program) can be used. Modified California Sampler or Standard Penetration Test
Sampler should be used for the soil sampling. Cone Penetration Tests (CPT) are
recommended to supplement the soil borings. Pocket penetrometer tests (minimum of
two) should be performed on each of the cohesive soil samples;
The classifications of the soil/rock materials in the field exploration should be
according to Caltrans “Soil and Rock - Logging, Classification, and Presentation
Manual” (June 2010);
For the proposed structure, it is recommended to have one boring at each support (both
abutments and bent(s)). The depth of the boring is anticipated to be between 80 feet to
120 feet;
For embankments, one boring is recommended in every 300 lineal feet. The depth of
the boring should be approximately two to three times the height of the fill thickness
with a minimum of 30 feet;
For the MSE wall, one boring in recommended in every 300 lineal feet. The depth of
the boring should be approximately three to four times the height of the proposed
retaining wall with a minimum of 30 feet;
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•
•

•

Depth of groundwater should be measured in every hollow stem auger boring, if
present;
The borings will be drilled under the technical supervision of the field engineer or
geologist, who will classify and continuously log the soils encountered during drilling
and supervise the collection of soil samples at various depths for visual examination
and laboratory testing. The soil samples will be visually classified in the field and then
be transported to the laboratory for further evaluation and testing;
Upon completion of drilling and sampling, borings will be backfilled with cement
grout.

The following table is a summary of the preliminary proposed boring program for the design
elements:
SUMMARY OF PRELIMINARY BORING PROGRAM

Design Elements

Proposed Borings

Location

Depth

(One per support)
Pedestrian Overcrossing

Crossing over Hwy
101

Embankments/MSE Walls

Approach
Embankment

Alternative 1- Approx. 13 borings
Alternative 2- Approx. 15 borings
Alternative 3- Approx. 12 borings
(One per 300 lineal feet)
Approximately 2 borings

80 to 120 feet

45 feet (Approx. 3
times the height of
the fill thickness)

Several underground utilities may exist at the site. The location of the utility lines should be
verified prior to drilling.
Laboratory Testing
Based on a review of the field boring logs, a laboratory testing program will be developed.
Laboratory tests will be performed on the selected soil sample to evaluate the physical and
engineering properties for analyses required for the project such as evaluation of liquefaction
potential, settlement, pile capacity, and corrosion potential.
Anticipated laboratory tests include the following:
•

The laboratory tests anticipated to be performed on soil samples include moisture and
density, Atterberg Limits, sieve analyses, consolidation, unconfined compressive
strength, and corrosion test.
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•

•

•

Depending on the findings (specifically SPT blow counts) from the field exploration,
gradation analysis should be performed on cohesionless soils to investigate the
percentage of fine content which is required in the evaluation of liquefaction potential
for loose to medium dense saturated sands.
Depending on the findings from the field exploration, appropriate tests such as
moisture and density, Atterberg Limits and/or consolidation, should be performed on
the soft to firm cohesive soil samples to investigate the engineering properties, which
are required to evaluate the magnitude of consolidation settlement.
Corrosion tests, such as resistivity, pH value, percentage of sulfate content and chloride
content, should be performed on selected soil samples to appropriate depths to
investigate the corrosiveness at the bridge structures, and any proposed culverts (new or
extension of existing). If formation is the same within the same structure, it may not be
necessary to obtain samples from all borings.
•
•
•
•

•

Samples should be taken of the fill material as well as native soil, if appropriate.
One sample at or near the surface between 1 and 5 feet.
One sample at the water table (if water table is within the limits of the proposed
pile foundation).
Take additional sample for each significant change in subsurface material to a
depth of 3 feet below the lowest anticipated groundwater level (if water table is
within the limits of the proposed pile foundation).
For concrete piles, take an additional sample for each significant change in
subsurface material within the limits of the proposed pile foundation

The actual number of each test will be determined based on the subsurface conditions
encountered in the borings.
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INVESTIGATION LIMITATION
Please be advised that we are performing a professional service and that our conclusions and
recommendations are professional opinions only. All work done and all recommendations
made are in accordance with generally accepted Geotechnical engineering principles and
practices. No warranty, expressed or implied, of merchantability or fitness, is made or
intended in connection with our work.
Very truly yours,
PARIKH CONSULTANTS, INC.

Lam Tran Cruz, P.E. 78164
Project Engineer

Gary Parikh, P.E., G.E. 666
Project Manager
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ATTACHMENT C – SAMPLE AGREEMENT

Appendix E

CITY OF PALO ALTO CONTRACT NO.
AGREEMENT BETWEEN THE CITY OF PALO ALTO AND
FOR PROFESSIONAL SERVICES

This Agreement is entered into on this
day of
,
,
(“Agreement”) by and between the CITY OF PALO ALTO, a California chartered municipal
corporation (“CITY”), and
,a
, located at
("CONSULTANT").
RECITALS
The following recitals are a substantive portion of this Agreement.
A.
CITY intends to
(“Project”) and desires to engage a consultant to
connection with the Project (“Services”).

in

B.
CONSULTANT has represented that it has the necessary professional expertise,
qualifications, and capability, and all required licenses and/or certifications to provide the
Services.
C.
CITY in reliance on these representations desires to engage CONSULTANT to provide
the Services as more fully described in Exhibit “A”, attached to and made a part of this
Agreement.
NOW, THEREFORE, in consideration of the recitals, covenants, terms, and conditions,
in this Agreement, the parties agree:
AGREEMENT

SECTION 1. SCOPE OF SERVICES. CONSULTANT shall perform the Services described in
Exhibit “A” in accordance with the terms and conditions contained in this Agreement. The
performance of all Services shall be to the reasonable satisfaction of CITY.
SECTION 2. TERM.
The term of this Agreement shall be from the date of its full execution through
terminated earlier pursuant to Section 19 of this Agreement.

unless

SECTION 3. SCHEDULE OF PERFORMANCE. Time is of the essence in the performance
of Services under this Agreement. CONSULTANT shall complete the Services within the term
of this Agreement and in accordance with the schedule set forth in Exhibit “B”, attached to and
made a part of this Agreement. Any Services for which times for performance are not specified
in this Agreement shall be commenced and completed by CONSULTANT in a reasonably
prompt and timely manner based upon the circumstances and direction communicated to the
CONSULTANT. CITY’s agreement to extend the term or the schedule for performance shall
Professional Services
Rev. Feb. 2014

not preclude recovery of damages for delay if the extension is required due to the fault of
CONSULTANT.
SECTION 4. NOT TO EXCEED COMPENSATION. The compensation to be paid to
CONSULTANT for performance of the Services described in Exhibit “A”, including both
payment for professional services and reimbursable expenses, shall not exceed
Dollars
($
). In the event Additional Services are authorized, the total compensation for Services,
Additional Services and reimbursable expenses shall not exceed
Dollars ($
).
The applicable rates and schedule of payment are set out in Exhibit “C-1”, entitled “HOURLY
RATE SCHEDULE,” which is attached to and made a part of this Agreement.
Additional Services, if any, shall be authorized in accordance with and subject to the provisions
of Exhibit “C”. CONSULTANT shall not receive any compensation for Additional Services
performed without the prior written authorization of CITY. Additional Services shall mean any
work that is determined by CITY to be necessary for the proper completion of the Project, but
which is not included within the Scope of Services described in Exhibit “A”.
SECTION 5. INVOICES. In order to request payment, CONSULTANT shall submit monthly
invoices to the CITY describing the services performed and the applicable charges (including an
identification of personnel who performed the services, hours worked, hourly rates, and
reimbursable expenses), based upon the CONSULTANT’s billing rates (set forth in Exhibit “C1”). If applicable, the invoice shall also describe the percentage of completion of each task. The
information in CONSULTANT’s payment requests shall be subject to verification by CITY.
CONSULTANT shall send all invoices to the City’s project manager at the address specified in
Section 13 below. The City will generally process and pay invoices within thirty (30) days of
receipt.
SECTION 6. QUALIFICATIONS/STANDARD OF CARE. All of the Services shall be
performed by CONSULTANT or under CONSULTANT’s supervision. CONSULTANT
represents that it possesses the professional and technical personnel necessary to perform the
Services required by this Agreement and that the personnel have sufficient skill and experience
to perform the Services assigned to them. CONSULTANT represents that it, its employees and
subconsultants, if permitted, have and shall maintain during the term of this Agreement all
licenses, permits, qualifications, insurance and approvals of whatever nature that are legally
required to perform the Services.
All of the services to be furnished by CONSULTANT under this agreement shall meet the
professional standard and quality that prevail among professionals in the same discipline and of
similar knowledge and skill engaged in related work throughout California under the same or
similar circumstances.
SECTION 7. COMPLIANCE WITH LAWS. CONSULTANT shall keep itself informed of
and in compliance with all federal, state and local laws, ordinances, regulations, and orders that
may affect in any manner the Project or the performance of the Services or those engaged to
perform Services under this Agreement. CONSULTANT shall procure all permits and licenses,
pay all charges and fees, and give all notices required by law in the performance of the Services.
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SECTION 8. ERRORS/OMISSIONS. CONSULTANT shall correct, at no cost to CITY, any
and all errors, omissions, or ambiguities in the work product submitted to CITY, provided CITY
gives notice to CONSULTANT. If CONSULTANT has prepared plans and specifications or
other design documents to construct the Project, CONSULTANT shall be obligated to correct
any and all errors, omissions or ambiguities discovered prior to and during the course of
construction of the Project. This obligation shall survive termination of the Agreement.
SECTION 9. COST ESTIMATES. If this Agreement pertains to the design of a public works
project, CONSULTANT shall submit estimates of probable construction costs at each phase of
design submittal. If the total estimated construction cost at any submittal exceeds ten percent
(10%) of the CITY’s stated construction budget, CONSULTANT shall make recommendations
to the CITY for aligning the PROJECT design with the budget, incorporate CITY approved
recommendations, and revise the design to meet the Project budget, at no additional cost to
CITY.
SECTION 10. INDEPENDENT CONTRACTOR. It is understood and agreed that in
performing the Services under this Agreement CONSULTANT, and any person employed by or
contracted with CONSULTANT to furnish labor and/or materials under this Agreement, shall act
as and be an independent contractor and not an agent or employee of the CITY.
SECTION 11. ASSIGNMENT. The parties agree that the expertise and experience of
CONSULTANT are material considerations for this Agreement. CONSULTANT shall not
assign or transfer any interest in this Agreement nor the performance of any of
CONSULTANT’s obligations hereunder without the prior written consent of the city manager.
Consent to one assignment will not be deemed to be consent to any subsequent assignment. Any
assignment made without the approval of the city manager will be void.
SECTION 12. SUBCONTRACTING.
Option A: No Subcontractor: CONSULTANT shall not subcontract any portion of the work
to be performed under this Agreement without the prior written authorization of the city manager
or designee.
Option B: Subcontracts Authorized: Notwithstanding Section 11 above, CITY agrees that
subconsultants may be used to complete the Services. The subconsultants authorized by CITY to
perform work on this Project are:

CONSULTANT shall be responsible for directing the work of any subconsultants and for any
compensation due to subconsultants. CITY assumes no responsibility whatsoever concerning
compensation. CONSULTANT shall be fully responsible to CITY for all acts and omissions of a
subconsultant. CONSULTANT shall change or add subconsultants only with the prior approval
of the city manager or his designee.
SECTION 13. PROJECT MANAGEMENT.
CONSULTANT will assign
as the
to have supervisory responsibility for the performance, progress, and execution of the
Services and
as the project
to represent CONSULTANT during the day-to-day work
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on the Project. If circumstances cause the substitution of the project director, project coordinator,
or any other key personnel for any reason, the appointment of a substitute project director and
the assignment of any key new or replacement personnel will be subject to the prior written
approval of the CITY’s project manager. CONSULTANT, at CITY’s request, shall promptly
remove personnel who CITY finds do not perform the Services in an acceptable manner, are
uncooperative, or present a threat to the adequate or timely completion of the Project or a threat
to the safety of persons or property.
The City’s project manager is
,
Department,
Division,
Palo Alto, CA
94303, Telephone:
. The project manager will be CONSULTANT’s point of contact with
respect to performance, progress and execution of the Services. The CITY may designate an
alternate project manager from time to time.
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SECTION 14. OWNERSHIP OF MATERIALS. Upon delivery, all work product, including
without limitation, all writings, drawings, plans, reports, specifications, calculations, documents,
other materials and copyright interests developed under this Agreement shall be and remain the
exclusive property of CITY without restriction or limitation upon their use. CONSULTANT
agrees that all copyrights which arise from creation of the work pursuant to this Agreement shall
be vested in CITY, and CONSULTANT waives and relinquishes all claims to copyright or other
intellectual property rights in favor of the CITY. Neither CONSULTANT nor its contractors, if
any, shall make any of such materials available to any individual or organization without the
prior written approval of the City Manager or designee. CONSULTANT makes no
representation of the suitability of the work product for use in or application to circumstances not
contemplated by the scope of work.
SECTION 15. AUDITS. CONSULTANT will permit CITY to audit, at any reasonable time
during the term of this Agreement and for three (3) years thereafter, CONSULTANT’s records
pertaining to matters covered by this Agreement. CONSULTANT further agrees to maintain and
retain such records for at least three (3) years after the expiration or earlier termination of this
Agreement.
SECTION 16. INDEMNITY.
16.1. To the fullest extent permitted by law, CONSULTANT shall protect,
indemnify, defend and hold harmless CITY, its Council members, officers, employees and
agents (each an “Indemnified Party”) from and against any and all demands, claims, or liability
of any nature, including death or injury to any person, property damage or any other loss,
including all costs and expenses of whatever nature including attorneys fees, experts fees, court
costs and disbursements (“Claims”) resulting from, arising out of or in any manner related to
performance or nonperformance by CONSULTANT, its officers, employees, agents or
contractors under this Agreement, regardless of whether or not it is caused in part by an
Indemnified Party.
16.2. Notwithstanding the above, nothing in this Section 16 shall be construed
to require CONSULTANT to indemnify an Indemnified Party from Claims arising from the
active negligence, sole negligence or willful misconduct of an Indemnified Party.
16.3. The acceptance of CONSULTANT’s services and duties by CITY shall
not operate as a waiver of the right of indemnification. The provisions of this Section 16 shall
survive the expiration or early termination of this Agreement.
SECTION 17. WAIVERS. The waiver by either party of any breach or violation of any
covenant, term, condition or provision of this Agreement, or of the provisions of any ordinance
or law, will not be deemed to be a waiver of any other term, covenant, condition, provisions,
ordinance or law, or of any subsequent breach or violation of the same or of any other term,
covenant, condition, provision, ordinance or law.
SECTION 18. INSURANCE.
18.1.

CONSULTANT, at its sole cost and expense, shall obtain and maintain, in
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full force and effect during the term of this Agreement, the insurance coverage described in
Exhibit "D". CONSULTANT and its contractors, if any, shall obtain a policy endorsement
naming CITY as an additional insured under any general liability or automobile policy or
policies.
18.2. All insurance coverage required hereunder shall be provided through
carriers with AM Best’s Key Rating Guide ratings of A-:VII or higher which are licensed or
authorized to transact insurance business in the State of California. Any and all contractors of
CONSULTANT retained to perform Services under this Agreement will obtain and maintain, in
full force and effect during the term of this Agreement, identical insurance coverage, naming
CITY as an additional insured under such policies as required above.
18.3. Certificates evidencing such insurance shall be filed with CITY
concurrently with the execution of this Agreement. The certificates will be subject to the
approval of CITY’s Risk Manager and will contain an endorsement stating that the insurance is
primary coverage and will not be canceled, or materially reduced in coverage or limits, by the
insurer except after filing with the Purchasing Manager thirty (30) days' prior written notice of
the cancellation or modification. If the insurer cancels or modifies the insurance and provides
less than thirty (30) days’ notice to CONSULTANT, CONSULTANT shall provide the
Purchasing Manager written notice of the cancellation or modification within two (2) business
days of the CONSULTANT’s receipt of such notice. CONSULTANT shall be responsible for
ensuring that current certificates evidencing the insurance are provided to CITY’s Purchasing
Manager during the entire term of this Agreement.
18.4. The procuring of such required policy or policies of insurance will not be
construed to limit CONSULTANT's liability hereunder nor to fulfill the indemnification
provisions of this Agreement.
Notwithstanding the policy or policies of insurance,
CONSULTANT will be obligated for the full and total amount of any damage, injury, or loss
caused by or directly arising as a result of the Services performed under this Agreement,
including such damage, injury, or loss arising after the Agreement is terminated or the term has
expired.
SECTION 19. TERMINATION OR SUSPENSION OF AGREEMENT OR SERVICES.
19.1. The City Manager may suspend the performance of the Services, in whole
or in part, or terminate this Agreement, with or without cause, by giving ten (10) days prior
written notice thereof to CONSULTANT. Upon receipt of such notice, CONSULTANT will
immediately discontinue its performance of the Services.
19.2. CONSULTANT may terminate this Agreement or suspend its
performance of the Services by giving thirty (30) days prior written notice thereof to CITY, but
only in the event of a substantial failure of performance by CITY.
19.3. Upon such suspension or termination, CONSULTANT shall deliver to the
City Manager immediately any and all copies of studies, sketches, drawings, computations, and
other data, whether or not completed, prepared by CONSULTANT or its contractors, if any, or
given to CONSULTANT or its contractors, if any, in connection with this Agreement. Such
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materials will become the property of CITY.
19.4. Upon such suspension or termination by CITY, CONSULTANT will be
paid for the Services rendered or materials delivered to CITY in accordance with the scope of
services on or before the effective date (i.e., 10 days after giving notice) of suspension or
termination; provided, however, if this Agreement is suspended or terminated on account of a
default by CONSULTANT, CITY will be obligated to compensate CONSULTANT only for that
portion of CONSULTANT’s services which are of direct and immediate benefit to CITY as such
determination may be made by the City Manager acting in the reasonable exercise of his/her
discretion. The following Sections will survive any expiration or termination of this Agreement:
14, 15, 16, 19.4, 20, and 25.
19.5. No payment, partial payment, acceptance, or partial acceptance by CITY
will operate as a waiver on the part of CITY of any of its rights under this Agreement.

SECTION 20. NOTICES.
All notices hereunder will be given in writing and mailed, postage prepaid, by
certified mail, addressed as follows:
To CITY:

Office of the City Clerk
City of Palo Alto
Post Office Box 10250
Palo Alto, CA 94303

With a copy to the Purchasing Manager
To CONSULTANT: Attention of the project director
at the address of CONSULTANT recited above
SECTION 21. CONFLICT OF INTEREST.
21.1. In accepting this Agreement, CONSULTANT covenants that it presently
has no interest, and will not acquire any interest, direct or indirect, financial or otherwise, which
would conflict in any manner or degree with the performance of the Services.
21.2. CONSULTANT further covenants that, in the performance of this
Agreement, it will not employ subconsultants, contractors or persons having such an interest.
CONSULTANT certifies that no person who has or will have any financial interest under this
Agreement is an officer or employee of CITY; this provision will be interpreted in accordance
with the applicable provisions of the Palo Alto Municipal Code and the Government Code of the
State of California.
21.3. If the Project Manager determines that CONSULTANT is a “Consultant”
as that term is defined by the Regulations of the Fair Political Practices Commission,
CONSULTANT shall be required and agrees to file the appropriate financial disclosure
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documents required by the Palo Alto Municipal Code and the Political Reform Act.
SECTION 22. NONDISCRIMINATION. As set forth in Palo Alto Municipal Code section
2.30.510, CONSULTANT certifies that in the performance of this Agreement, it shall not
discriminate in the employment of any person because of the race, skin color, gender, age,
religion, disability, national origin, ancestry, sexual orientation, housing status, marital status,
familial status, weight or height of such person. CONSULTANT acknowledges that it has read
and understands the provisions of Section 2.30.510 of the Palo Alto Municipal Code relating to
Nondiscrimination Requirements and the penalties for violation thereof, and agrees to meet all
requirements of Section 2.30.510 pertaining to nondiscrimination in employment.
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SECTION 23. ENVIRONMENTALLY PREFERRED PURCHASING AND ZERO
WASTE REQUIREMENTS. CONSULTANT shall comply with the City’s Environmentally
Preferred Purchasing policies which are available at the City’s Purchasing Department,
incorporated by reference and may be amended from time to time. CONSULTANT shall comply
with waste reduction, reuse, recycling and disposal requirements of the City’s Zero Waste
Program. Zero Waste best practices include first minimizing and reducing waste; second,
reusing waste and third, recycling or composting waste. In particular, Consultant shall comply
with the following zero waste requirements:
• All printed materials provided by Consultant to City generated from a personal
computer and printer including but not limited to, proposals, quotes, invoices,
reports, and public education materials, shall be double-sided and printed on a
minimum of 30% or greater post-consumer content paper, unless otherwise
approved by the City’s Project Manager. Any submitted materials printed by a
professional printing company shall be a minimum of 30% or greater postconsumer material and printed with vegetable based inks.
• Goods purchased by Consultant on behalf of the City shall be purchased in
accordance with the City’s Environmental Purchasing Policy including but not
limited to Extended Producer Responsibility requirements for products and
packaging. A copy of this policy is on file at the Purchasing Office.
• Reusable/returnable pallets shall be taken back by the Consultant, at no additional
cost to the City, for reuse or recycling. Consultant shall provide documentation
from the facility accepting the pallets to verify that pallets are not being disposed.
SECTION 24. NON-APPROPRIATION
24.1. This Agreement is subject to the fiscal provisions of the Charter of the
City of Palo Alto and the Palo Alto Municipal Code. This Agreement will terminate without any
penalty (a) at the end of any fiscal year in the event that funds are not appropriated for the
following fiscal year, or (b) at any time within a fiscal year in the event that funds are only
appropriated for a portion of the fiscal year and funds for this Agreement are no longer available.
This section shall take precedence in the event of a conflict with any other covenant, term,
condition, or provision of this Agreement.
SECTION 25. MISCELLANEOUS PROVISIONS.
25.1.

This Agreement will be governed by the laws of the State of California.

25.2. In the event that an action is brought, the parties agree that trial of such
action will be vested exclusively in the state courts of California in the County of Santa Clara,
State of California.
25.3. The prevailing party in any action brought to enforce the provisions of this
Agreement may recover its reasonable costs and attorneys' fees expended in connection with that
action. The prevailing party shall be entitled to recover an amount equal to the fair market value
of legal services provided by attorneys employed by it as well as any attorneys’ fees paid to third
parties.
25.4. This document represents the entire and integrated agreement between the
parties and supersedes all prior negotiations, representations, and contracts, either written or oral.
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This document may be amended only by a written instrument, which is signed by the parties.
25.5. The covenants, terms, conditions and provisions of this Agreement will
apply to, and will bind, the heirs, successors, executors, administrators, assignees, and
consultants of the parties.
25.6. If a court of competent jurisdiction finds or rules that any provision of this
Agreement or any amendment thereto is void or unenforceable, the unaffected provisions of this
Agreement and any amendments thereto will remain in full force and effect.
25.7. All exhibits referred to in this Agreement and any addenda, appendices,
attachments, and schedules to this Agreement which, from time to time, may be referred to in
any duly executed amendment hereto are by such reference incorporated in this Agreement and
will be deemed to be a part of this Agreement.
25.8 If, pursuant to this contract with CONSULTANT, City shares with
CONSULTANT personal information as defined in California Civil Code section 1798.81.5(d)
about a California resident (“Personal Information”), CONSULTANT shall maintain reasonable
and appropriate security procedures to protect that Personal Information, and shall inform City
immediately upon learning that there has been a breach in the security of the system or in the
security of the Personal Information. CONSULTANT shall not use Personal Information for
direct marketing purposes without City’s express written consent.
25.9 The individuals executing this Agreement represent and warrant that they
have the legal capacity and authority to do so on behalf of their respective legal entities.
25.10 This Agreement may be signed in multiple counterparts, which shall, when
executed by all the parties, constitute a single binding agreement
IN WITNESS WHEREOF, the parties hereto have by their duly authorized
representatives executed this Agreement on the date first above written.

CITY OF PALO ALTO

CONSULTANT

____________________________
City Manager

By:___________________________
Name:_________________________
Title:________________________

APPROVED AS TO FORM:
__________________________
Senior Deputy City Attorney
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