Page Mill Expressway
Corridor Study Report

Appendix A

PAGE MILL ROAD EXPRESSWAY CONCEPTUAL PLAN —
TECHNICAL MEMORANDUM AND PLAN LINE (HMH, 2015)

Page Mill Expressway Corridor Study Report| Appendix A



V-

MEMORANDUM
To: Dawn Cameron Date: March 26, 2015
From: Steve Loupe, PE Job No.: 4469.00

RE: Page Mill Road Expressway Conceptual Plan - Technical Memorandum

HMH was retained by the County of Santa Clara Roads and Airports Department and
the City of Palo Alto to develop a design analysis to relieve traffic congestion and
improve bicycle and pedestrian connectivity along Page Mill Road Expressway between
Interstate 280 and Birch Street.

This project memorandum addresses design parameters and technical challenges of
the project area. HMH has developed the conceptual plan in accordance with current
design manuals and standards listed in the Design Standards section.

Project Background

Page Mill Road is a County owned expressway running northeast - southwest in the
northwest part of Santa Clara County. This Expressway serves as a primary
thoroughfare to both the City of Palo Alto and Stanford University, providing connection
with US 101 to the northeast and I-280 to the southwest. This plan line study aims to
provide a basis for future assessment and implementation of alternatives which may
provide the greatest benefit to this highly congested region.

For the purposes of this memo, the approximately 1.3 mile segment along Page Mill
Road from Caltrans Right-of-Way at Interstate 280 to the intersection of Page Mill Road
with Foothill Expressway / Junipero Serra Boulevard will be considered "PM WEST".
Similarly, the approximately 1.6 mile segment of Page Mill Road from its intersection
with Foothill Expressway / Junipero Serra Boulevard to Birch Street will be considered
"PM EAST". While Page Mill Road is officially considered part of the County's
Expressway system, the roadway operates as two substantially different roadway types
as defined by Caltrans Highway Design Manual section 62.3 - Highway Types. PM
WEST operates with relatively high speeds and limited access control through a rural
area similar to a Throughway. Conversely, PM EAST operates with a high intersection
density, frequent property access and developed adjacent properties similar to a Major
Street.
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Sidewalks exist on one or both sides of PM EAST. A Class | multi-use trail exists on the
south side of Page Mill Road from Deer Creek Road to Foothill Expressway.

Per the Santa Clara County's Expressway Plan 2040, PM WEST currently operates at
Level of Service (LOS) F and PM East operates at LOS E. Similarly, the intersection of
Page Mill Road and Foothill Expressway currently operates at a LOS F.

Description of Improvements

Along PM WEST, the plan line study aims to improve existing congestion by adding a
single lane to eastbound and westbound roadways for a total of 3 lanes each direction.
In order to add an additional lane in each direction, existing landscaped medians were
reduced or converted to concrete barriers and existing lane widths were reduced from
12'to 11'. These modifications allowed roadway improvements to remain largely within
existing curb alignments. A class | multi-use trail was added along the south side of
Page Mill Road between 1-680 and Deer Creek Road.

Along PM EAST, the existing four lane roadway configuration was maintained with
isolated modifications to medians and curb returns at particularly impacted intersections
including Hanover Street, Hansen Way, and El Camino Real. These modifications aim
to increase turning lane storage, raise intersection LOS, and improve bicycle and
pedestrian safety.

At the Page Mill Road intersection with Foothill Expressway / Junipero Serra Boulevard,
both near-term and long-term solutions were proposed. Near-term improvements
include transitioning from 3 lanes west of Foothill Expressway to 2 lanes east of Foothill
Expressway and extending a Class | multi-use trail from Old Page Mill Road to the
future Stanford Perimeter Trail. Long-term improvements will grade separate this
intersection allowing Page Mill Road through traffic to cross without obstruction. A
signal will be added to facilitate Foothill Expressway through traffic and all turning
movements.

Design Standards

e American Association of State Highway & Transportation Officials (AASHTO)
Standards

ADA & Pedestrian Facilities Standards

Caltrans Highway Design Manual

Caltrans Standard Plans & Specifications

County of Santa Clara Expressway Bicycle Accommodation Guidelines
County of Santa Clara Standard Details and Specifications Manual

City of Palo Alto Bicycle & Pedestrian Transportation Plan

VI
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Basis of Design

The recommended improvements along Page Mill Road were developed based on
numerous design constraints and criteria including:

PM WEST
e Minimize grading impacts to hillsides
e Limit additional right of way needs
e Maintain a continuous Class | multi-use trail from [-280 to Foothill Expressway

PM EAST
e Minimize utility conflicts with proposed improvements
e Limit additional right of way needs
e Maintain aesthetic value

PAGE MILL ROAD / FOOTHILL EXPRESSWAY GRADE SEPARATION
ALTERNATIVES

Separate and eliminate signal for Page Mill Road through traffic
Minimize utility conflicts with proposed improvements

Limit additional right of way needs

Maintain aesthetic value

Accommodate bicycles and pedestrians approaching and through the
intersection

Due to the difference of roadway functions, a design speed of 50 mph was used for PM
WEST while a design speed of 35 mph was used for PM EAST. These assignments
are consistent with posted speed limits in the project area.

For alternative analysis studies, the Page Mill Road / Foothill Expressway grade
separation through traffic was given a design speed of 50 mph while other movements
were assigned a 35 mph design speed.

Horizontal Alignment

The horizontal geometry was developed in accordance with the latest Caltrans Highway
Design Manual.

Curve Radii
As PM EAST is generally a straight alignment, the only horizontal curves in the project
exist on PM WEST. Proposed alignments match existing curve radii and superelevation

rates.

For alternative analysis design, a conservative -2.0% crown was assumed for new
roadway approaches to the Page Mill Road / Foothill Expressway grade separation. Per
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Caltrans HDM Figure 202.2 - Maximum Comfortable Speed on Horizontal Curves for a
-2.0% crown at 50 mph, a minimum curve radius of 1395 ft is allowable. In these
instances, a curve radius of 1500 ft was used.

Stopping Site Distance

Per Caltrans HDM Table 201.1 - Sight Distance Standards, PM WEST was assigned a
stopping sight distance of 430'.

Due to the scope of improvements for PM EAST, no additional sight distance analysis
was performed.

Cross Section

The roadway cross section was developed based on County preferred lane
configurations including:

e 11' minimum through lanes
e 10" minimum turning lanes
e 6 minimum roadway shoulders

Vertical Alignment

The existing vertical alignment was not analyzed as part of this project. As further
detailed in the Grade Separation Alternatives section, vertical curves, grades and
clearances were determined for preliminary design of grade separated structures.

Crest Vertical Curves

Crest vertical curves were designed in accordance with Caltrans HDM Figure 201.4 -
Stopping Sight Distance on Crest Vertical Curves yielding a Kmin = 139 at 50 mph and
Kmin = 47 at 35 mph.

Saq Vertical Curves

Sag vertical curves were designed in accordance with Caltrans HDM Figure 201.5 -
Stopping Sight Distance on Sag Vertical Curves yielding a Kyin = 97 at 50 mph and Knin
=49 at 35 mph.

Grade
As advised for level terrain, and in order to maintain ADA standards, substantial

changes to existing grade with connected pedestrian facilities maintained a maximum
longitudinal grade of 5.0%.

VI
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Roadways detached from the pedestrian path of travel attained grades up to 5.9% in
order to reduce earthwork volumes and conform lengths.

Structure Depth

Structure depths for Page Mill Road grade separation options are based on Caltrans
HDM Section 214.8-1(b) as follows:

Structures with single spans of 100' or less, use d/s=0.06
e "Page Mill Under" Alternative
Span = 34'; therefore Minimum Structure Depth = 2'-1/2"

e "Page Mill Split" Alternative
Span = 34'; therefore Minimum Structure Depth = 2'-1/2"

Continuous structures with multiple spans of more than 100 feet, use d/s=0.04
e "Page Mill Over" Alternative
Span = 150'; therefore Minimum Structure Depth = 6'-0"

Vertical Clearance

An ultimate vertical clearance of 16.5" along Page Mill Road was held in conformance
with Caltrans HDM Section 309.2-1(a). Said clearance is the governing factor for the
profiles of both "Page Mill Under" and "Page Mill Split" options discussed below.

Because the "Page Mill Over" option is assumed to be constructed over active traffic
lanes, the grade line of the overcrossing structure is based upon assumed falsework
depths during construction. Four 11' vehicular lanes are expected to be operational
during construction with two adjoining 8' shoulders. Using the structure depth found
above for "Page Mill Over", Caltrans HDM Table 204.8 - Falsework Span and Depth
Requirements for a 61' traffic opening yields a falsework depth of 3'-4".

Superelevation

Visual inspection of the existing roadway concluded that PM EAST exists with a
standard crown, assumed to be -2.0%. PM WEST has a series of positively
superelevated horizontal curves.

Class | Bike Lanes

Bicycle facilities proposed are consistent with Caltrans HDM Chapter 1000 - Bicycle
Transportation Design. The plan line improvements assume an 8' paved pathway with
2' shoulders on each side of a Class | trail.

Future study should pay particular attention to Caltrans HDM Section 1003.1(6)
mandatory design criteria: "The minimum separation between the edge of pavement of
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a one-way or a two-way bicycle path and the edge of traveled way of a parallel road or
street shall be 5 feet plus the standard shoulder widths."

The proposed Class | trail alignment complies with this criteria and provides a 3'
landscape strip for aesthetic improvements between the bicycle shoulder and the
roadway curb as recommended by the City of Palo Alto. However, value engineering
analysis should evaluate the benefit of this landscape strip versus the cost of additional
retaining walls necessary to retain the hilly terrain adjacent to the pathway.

Alternatives Along Page Mill Road

The project evaluated the potential widening of PM EAST to 6 lanes through Birch Ave.
After a conceptual layout was provided to the County, discussions with the County and
the City of Palo Alto determined that the impacts to right of way and aesthetic value
outweighed the benefits of a roadway widening. Alternatively, the plan line study
recommends localized intersection improvements to modify turn pockets and medians
with particular focus at EI Camino Real, Hanover Street and Hansen Way.

Additional efforts should address maintenance of access to Old Page Mill Road at its
eastern termini on Page Mill Road. The road currently serves approximately 15
residences near the western limit of the road by Christopher Lane. The eastern access
to Page Mill Road allows vehicles to enter either eastbound or westbound traffic at a
dedicated through intersection. Due to the proximity to the Foothill Expressway /
Junipero Serra Blvd intersection and the speed of oncoming vehicles, this cross-traffic
can be dangerous and should be evaluated further.

Additional traffic studies are suggested to determine the need for a free flow right turn
from Page Mill Road onto Deer Creek Road. While eliminating the pork chop would
better accommodate the Class | multi-use trail, it's removal will impact the flow of right
turning vehicles.

Alternatives at Foothill Expressway / Junipero Serra Intersection

As part of the project study, a variety of improvement concepts were evaluated to
address congestion issues at the intersection of Page Mill Road and Foothill
Expressway / Junipero Serra Blvd. These options were considered and rejected based
upon numerous factors including right of way needs, ultimate reduction in roadway
congestion, and efficiency of bicycle and pedestrian movements.

Alternatives considered but rejected include:

e Grade separation of Foothill Expressway / Junipero Serra Blvd crossing over an
at-grade Page Mill Expressway

e Grade separation of Foothill Expressway / Junipero Serra Blvd crossing under an

at-grade Page Mill Expressway
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e Grade separation of Foothill Expressway / Junipero Serra Blvd crossing under a
partially depressed Page Mill Expressway

e Grade separation of Page Mill Road crossing over an at-grade Foothill
Expressway / Junipero Serra Blvd with all turning movements (right and left)
occurring inside, and under, two elevated through-traffic structures

e Grade separation of Page Mill Road crossing under an at-grade Foothill
Expressway / Junipero Serra Blvd with all turning movements (right and left)
occurring inside, and over, two depressed through-traffic trenches.

e Grade separation of Page Mill Road crossing under a raised Foothill Expressway
/ Junipero Serra Blvd with all turning movements (right and left) occurring inside,
and over, two depressed through-traffic trenches.

e Multi-lane roundabout

The preferred alternatives, as selected by the project team, which were progressed to
conceptual design are:

e "Page Mill Over"
e "Page Mill Under"
e "Page Mill Split"

Appendix A contains a brief description and evaluation of each option with regard to the
following:

Right of Way Acquisition

Visual Impacts

Pedestrians and Bicycles Accommodations
Utility Impacts

Impact to Adjacent Intersections
Construction Staging

Cost

Community Outreach

The project team held three community outreach meetings with public participation in
both the City of Palo Alto and the Town of Los Altos Hills. These meetings, which
included discussion of the County's overall expressway system, introduced the concepts
and alternatives to the public and received community input. Exhibits of each project
were displayed alongside County staff and consultants who were available to discuss
the intricacies of design and alternative considerations. Members of the public were
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given an avenue to formally record comments and concerns of the various design
concepts.

With regard to this project, two particular concerns were received consistently
throughout the public outreach process. First, the need for improved bicycle facilities
both along and across Page Mill Road with particular attention at the intersection of
Page Mill Road and Hanover Street. Secondly, the aesthetic concerns associated with a
grade separation structure at the intersection of Page Mill Road and Foothill
Expressway / Junipero Serra Blvd.

Stakeholder Coordination

Throughout the plan line study the County of Santa Clara held multiple meetings with
agency stakeholders for information and input regarding design progression. A Page
Mill Road Concept Study Technical Working Group Meeting was held on Wednesday
December 17, 2014 with attendance from Caltrans, the City of Palo Alto, the Town of
Los Altos Hills, and numerous County sub-consultants including HMH and Kimley-Horn.

Additional focused discussions were held between the City of Palo Alto and the County
of Santa Clara regarding specifics of lane configurations and intersection improvements
on January 22, 2015.

Preliminary Cost Estimates

In coordination of the plan line alignments, HMH performed planning-level preliminary
estimates of project improvements divided into several categories as directed by the
city. Preliminary estimates quantified major items based on conceptual layouts
including:

Earthwork

Structural Section & Concrete
Drainage

Specialty Items

Traffic Items

Structures

Right of Way Acquisition

Construction allowances of 15% were applied to capture undetermined costs associated
with minor items, mobilizations and roadway additions. A contingency of 15% was
added to cover unknown cost items.

Additionally, an allowance of approximately 35% was added to the construction cost to

estimate design and administrative costs associated with additional planning,
environmental studies, plan development and construction.

VI
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At the County of Santa Clara's direction separate estimates were performed for the
following project subsets:

e Page Mill Expressway - West of Foothill Expressway - Roadway
e Page Mill Expressway - West of Foothill Expressway - Trail
e Page Mill Expressway - East of Foothill Expressway to El Camino Real
e Page Mill Expressway at El Camino Real
e "Page Mill At-Grade" Option
e "Page Mill Over" Option
e "Page Mill Under" Option
e "Page Mill Split" Option
Conclusion

Page Mill Road experiences significant congestion in both the AM and PM peak
periods. While construction of a grade separation is necessary to obtain a target level
of service rating, interim improvements to widen PM WEST to six lanes in parallel with
intersection improvements along PM EAST should help facilitate the flow of traffic to
and from Foothill Expressway / Junipero Serra Blvd.

Please feel free to contact me if you have any questions or comments regarding the
criteria, alternative analysis, or project history discussed in this memorandum.

Sincerely,

Steve Loupe, PE
Civil Engineering Manager



APPENDIX A

PAGE MILL ROAD GRADE SEPARATION ALTERNATIVE ANALYSIS

Impact to
Right-of-Way Pedestrians and Adjacent Construction Preliminary Cost
Option Description Acquisition Visual Impacts Bicycles Impact to Utilities | Intersections Staging Estimate
Coyote Hill Road will
. ) be converted to a
nge M'”. RO B Class | facility west of right-in, right-out
will be raised to cross above . : .
. Foothill Expressway. Page Mill - o Foothill Expwy / Junipero o moveme_nts only. Mallntams thro_ugh
"Page Mill Over" ) ) Minimal. Significant. Serra Blvd with standard Minimal Porter Drive can be | traffic under bridge $48 M
Road turning movements and . : s .
) . ) sidewalks east of Foothill maintained as a construction.
Foothill Expwy will remain at - . :
L Expwy / Junipero Serra Blvd signalized
existing grade. . - -
intersection with all
movements
Page Mill Road thru traffic will be . . . Porter Drive and
Class | facility west of Requires relocation of :
lowered to cross underneath . : Coyote Hill Road can Lo
. Foothill Expressway. Page Mill - . ol Expwy J il PG.&E. gas be maintained as Ma_lntams throggh
"Page Mill Under" ; ) More than minimal. Minimal. Serra Blvd with standard transmission main . . traffic around bridge $44 M
Road turning movements and . : signalized .
h . . sidewalks east of Foothill and Hetch-Hetchy | . . ] construction.
Foothill Expwy will be at existing - . intersections with all
Expwy / Junipero Serra Blvd water lines.
grade. movements
Page Mill Road thru traffic will be Class | facility west of Requires PG&E gas Porter Prlve and
lowered to cross underneath . : ] . Coyote Hill Road can Lo
_ . Foothill Expressway. Page Mil - Foothill Expwy / Junipero main relocation. A e Ma_lntams throqgh
"Page Mill Split" ) ) More than minimal. Moderate. Serra Blvd with standard Hetch-Hetchy water ) . traffic around bridge $49 M
Road turning movements and . : ; signalized .
. . : sidewalks east of Foothill lines may be ] ; " construction.
Foothill Expwy will be raised at - . intersections with all
. - Expwy / Junipero Serra Blvd | protected in place.
intersection. movements
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