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1. Introduction

This report presents the results of a local transportation analysis (LTA) conducted for the proposed Plan-
wide Amendments (“Project”) in Redwood City, California. The intent of the LTA is to identify adverse
effects of the Project on the surrounding transportation system and recommend improvements. The LTA
evaluates adverse effects for all modes, including pedestrians, bicycles, transit, and vehicles consistent
with the guidelines outlined in the City of Redwood City's Transportation Analysis Manual (TAM) (July
2020).

As part of an LTA, the City typically includes specific site access and on-site circulation evaluations,
including driveway operations, sight distance, and other relevant metrics. However, this report represents
a program-level analysis of the Plan-wide Amendments and does not evaluate specific project
applications individually. As development is initiated, the individual project applicants will be required to
develop focused LTAs for their Project area to address the City's requirements for site access and on-site
circulation. Individual project applicants may also be required to provide focused level of service (LOS)
analysis near the individual project sites.

A separate transportation analysis (TA) report was also prepared to identify potentially significant impacts
of the proposed Project on the surrounding transportation system per the California Environmental
Quality Act (CEQA). This LTA is prepared to address specific circulation polices outlined in the City's
General Plan, including:

¢ BE-29.6: Mobility Evaluation. Evaluate mobility for all modes of transportation using guidelines
that:

°  Replace vehicular LOS standards with Vehicle Miles Traveled (VMT) as the primary measure
for environmental impact assessment.

°  Evaluate Mode Split Goals and VMT to assess mobility in Redwood City.

°  Consider vehicle and multimodal LOS operations as a means to evaluate site-specific effects
of added traffic and to identify potential improvements.

°  Evaluate site-specific effects of added traffic by considering vehicle and multimodal LOS
operations to maintain LOS standards. Require improvements as appropriate to maintain such
LOS standards. Implement project review requirements and necessary findings if LOS
standards cannot be met.

°  Proposed developments must include conditions or improvements to assure that these
standards or their equivalent are maintained.

* BE-55: Local Transportation Analysis. The TAM sets the City's approach for determining the
need for a transportation analysis, its content, and identifying acceptable transportation
improvements for land use and transportation projects proposed within Redwood City. The TAM
shall establish protocols for performing the following:
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°o  Site Access and Circulation Plan Review (on-site).

° Local Transportation Analysis (non-CEQA) for City’s General Plan and Congestion
Management Plan consistency analysis.

°  Transportation Analysis for analyzing and determining impacts under CEQA. .

The LTA is not prepared for CEQA purposes; a standalone Transportation Analysis (TA) report was
prepared to evaluate the Project’s potential transportation impacts under CEQA.

This introduction chapter discusses the project description, analysis scenarios, and report organization.

Project Description

The DTPP Plan-wide Amendments (“Project”) includes the amendment of the Redwood City General Plan
and Downtown Precise Plan (DTPP) to accommodate growth in jobs and housing within downtown
Redwood City. The caps for office space and residential uses in Downtown are almost met, so any project
proposing to exceed these caps must request both a General Plan amendment and a DTPP amendment to
increase the caps. Given the large number of projects requesting such amendments, the City Council used
a "gatekeeper” process to evaluate pending amendment requests. As a result of the “gatekeeper” process,
the City initiated six projects within the DTPP to be studied further. The plan-wide amendments propose
policy changes in advance of these gatekeeper projects being processed to ensure they conform to the
City’s vision for the development of the Downtown. The Project involves amending the DTPP to make
circulation improvements, alter parking ratios, revise certain development standards and policies, and
accommodate additional office and residential development capacity in the plan area.

The Project area (i.e., boundaries of Plan-wide Amendments) is located within Downtown Redwood City in
the City’s DTPP, generally bounded by Veterans Boulevard, Maple Street, El Camino Real, and Brewster
Avenue as shown in Figure 1. The Project evaluates a potential future extension of the northern DTPP
area boundary between El Camino Real and the railroad tracks and the potential for additional office and
residential development assumptions in the DTPP area. The potential boundary extension includes the
following five parcels not currently within the DTPP area: APNs 052-271-030, -040, -050, -080, and -090.
The potential boundary extension and increases in office and residential development would be
considered by the City when individual projects are brought forward for action on project entitlements.

The six "gatekeeper projects” are located at:

1. 651 El Camino Real, 3. 603 Jefferson/750 Bradford,
1. 901-999 El Camino Real, 4. 1900 Broadway, and
2. 2300 Broadway, 5. 601 Allerton Street.
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Proposed Land Uses

Currently, less than 5,000 square feet of office space remains in the office development cap, while fewer
than 500 dwelling units remain in the residential development cap before it was proposed to be
eliminated pursuant to the City's new Housing Element. The DTPP Plan-Wide Amendments analyzes a
total of 1,167,100 square feet of office and 830 residential units. For the office development, the DTPP
Plan-Wide Amendments include increasing the office maximum allowable development cap on office
square footage by 80,000 square feet, specifically for small office uses, defined as “projects containing no
more than 20,000 net new square feet of office uses.” Beyond this increase in the office cap, this analysis
assumes an additional office development of 1,087,100 square feet (for a total of 1,167,100 square feet
including the 80,000 square feet for small office uses) within the DTPP area. The proposed increases in
development assumptions for the DTPP Plan-wide amendments are summarized in Table 1. The Plan-
wide Amendments include growth in development to accommodate the six gatekeeper projects listed
above, along with an additional 10 percent allowance for both office square footage and residential units
beyond the totals proposed by the Gatekeeper Projects.

Table 1: Proposed Increases in Development Capacity for Plan-wide Amendments

Land Use Increase in Development Cap (Future)

Office 1,167,100 square feet
Residential 830 units

Note: The development assumptions in this TA are based a previous project description and include slightly higher office square
footage and residential units than is currently proposed.
Source: City of Redwood City, June 2022.

It is important to state that this LTA analyzes the potential transportation impacts of the proposed
increases in office and residential development at a programmatic level, based on the projected
development anticipated within the DTPP area. The actual adjustments to the office development caps
and the number of residential units would be considered subsequently by the City, as part of project-
specific reviews.

The Plan-wide Amendments also include retail space, but this would replace existing retail space (to be
demolished) and would neither add retail beyond existing conditions nor increase the DTPP retail
development cap. Replacement of existing retail space with new retail uses would not necessitate an
increase in the retail development cap, and because no change in the retail cap is proposed it is not
analyzed as part of this report.

Proposed Transportation Changes

This section discusses the Plan-wide Amendments proposed transportation changes to the DTPP, which
are also illustrated in Figure 1.
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Roadway Network

The following roadways would be closed to private vehicles and maintain access for pedestrians, bicyclists,
as well as emergency vehicles:

*  One-block segment of Hamilton Street between Broadway and Marshall Street

* One-block segment of Broadway between Jefferson Avenue and Main Street

In addition, the following streets would be modified:

* Spring Street between Main Street and Maple Street would be vacated/closed

* Winklebleck Street between California Street and James Avenue would be vacated/closed
*  Walnut Street between Marshall Street and Broadway would become a two-way street

* (California Street between Winklebleck Street and James Avenue would be vacated/closed

*  Franklin Street between Winklebleck Street and James Avenue would be extended

The proposed street closures and modifications (besides the Franklin Street extension and the Spring
Street closure) were not included in the DTPP but would generally be consistent with the circulation
network that was included in the DTPP, because they promote a vibrant, mixed-use downtown that
prioritizes mobility by active modes like walking and riding bikes. In addition, the revised street grid just
north of James Avenue would allow for implementation of the DTPP’s proposed Franklin Street extension
between James Avenue and Winklebleck Street.

Pedestrian, Bicycle, and Transit Improvements

The Project’s proposed circulation improvements discussed above also ensure adequate bicycle and
pedestrian connections. The Plan-wide Amendments would also provide for widened sidewalks and
protected pedestrian crossings on certain designated streets. The Plan-wide Amendments also would
require protected bike lanes and potential improvements to bus loading along El Camino Real, protected
bike lanes on part of Brewster Avenue, and cycle tracks on James Avenue, , Arguello Street, Middlefield
Road, Maple Street, Main Street, and Winslow Street. These circulation improvements would generally be
consistent with the circulation plan set forth in the DTPP.

Study Area

Study intersections were generally selected if a) they provide primary access to the projects in the Plan-
wide Amendments, b) are within a one-mile radius that are known to operate at LOS D (or LOS E in
Downtown) or worse, and c) provide regional access to Redwood City. The selected study area is located
within Downtown Redwood City in the City's DTPP, generally bounded by Veterans Boulevard, Maple
Street, El Camino Real, and Brewster Avenue. The roadway effects of the proposed Project were evaluated
at the study intersections summarized in Table 2 below and illustrated on Figure 2.
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As development is initiated in the Plan-wide Amendments, the individual project applicants may be
required to evaluate additional intersections internal to the Plan-wide Amendments to confirm lane
geometries and intersection control type (i.e., stop controlled or signal controlled).

Table 2: Study Intersections

Int. # Intersection Name Intersection Control’
1 Veterans Boulevard & Whipple Avenue Signal
2 Veterans Boulevard & Jefferson Avenue Signal
3 Woodside Road & Bay Road Signal
4 El Camino Real & Whipple Avenue Signal
5 Brewster Avenue & El Camino Real Signal
6 Jefferson Avenue & El Camino Real Signal
7 Jefferson Avenue & Middlefield Road Signal
8 Middlefield Road & Main Street Signal
9 Brewster Avenue & Broadway Signal
10 Chestnut Street & El Camino Real Signal
11 Hudson Street & Hopkins Avenue AWSC
12 Hudson Street & Jefferson Avenue Signal
13 Hudson Street & Redwood Avenue AWSC
14 Hudson Street & Woodside Road Signal
15 Alameda de las Pulgas & Edgewood Road Signal
16 Alameda de las Pulgas & Whipple Avenue Signal
17 Alameda de las Pulgas & Jefferson Avenue Signal
18 Alameda de las Pulgas & Woodside Road Signal
19 Winslow Street & Marshall Street Signal
20 Marshall Street & Middlefield Road Signal
21 Jefferson Avenue & Marshall Street Signal
22 Broadway & Jefferson Avenue Signal
23 Main Street & Marshall Street & Spring Street Signal
24 Main Street & Broadway Signal
25 Walnut Street & Broadway SSSC
26 Walnut Street & Marshall Street SSSC
27 Maple Street & Marshall Street AWSC
28 Broadway & Maple Street Signal
29 Broadway & Spring Street Signal

Notes:

1. Signal = signalized intersection; AWSC = all-way stop-controlled intersection; SSSC = side-street stop-controlled
intersection.
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Analysis Scenarios

The transportation effects of the Project are evaluated under the following scenarios included in
this report:

Scenario 1:  Existing Conditions — Existing (pre-COVID-19) year conditions based on counts,
observations, and data from 2015 to 2019°. A one percent growth factor was applied to
grow the volumes to 2022 to reflect pre-COVID-19 conditions.

Scenario 2:  Existing with Project Conditions — Scenario 1 volumes plus traffic generated by the Plan-
wide Amendments. This scenario also includes any Plan-wide Amendments proposed
roadway modifications.

Scenario 3: Cumulative (2040) Conditions — Year 2040 volumes based on forecasts developed using
the future year (2040) City/County Association of Governments of San Mateo County
Travel Demand Model, also known as the “C/CAG-VTA model.” The cumulative land use
information within Redwood City was updated to include preliminary assumptions for the
City's recent Regional Housing Needs Assessment (RHNA) allocation, as well as growth
and transportation improvements associated with the Transit District project.

Scenario 4: Cumulative (2040) with Project Conditions — Scenario 3 volumes plus traffic generated by
the Plan-wide Amendments. This scenario also includes any Plan-wide Amendments
proposed roadway modifications.

Report Organization

The remainder of this report is divided into the following chapters:

* Chapter 2 — Analysis Methods and Deficiency Threshold presents the LTA (non-CEQA) circulation
analysis methods and deficiency threshold for transit, bicycle, and pedestrian facilities.

* Chapter 3 - Existing Conditions describes the transportation system near the Plan-wide
Amendments including the surrounding roadway network, and existing bicycle, pedestrian, and
transit facilities.

* Chapter 4 - Project Vehicle Trip Estimates describes the project trip generation, distribution, and
assignment methods for intersections and freeways.

* Chapter 5 - Existing with Project Conditions presents the transportation operations with the
project under Existing Conditions.

* Chapter 6 — Cumulative Intersection Level of Service Analysis presents the transportation
operations with and without the project under Cumulative Conditions.

* Chapter 7 - Transit, Bicycle, and Pedestrian Evaluation describes the effects and required
improvements for transit, bicycle, and pedestrian access for the project.

2 No new data was collected between 2020 and 2021, due to the effects of COVID-19 on travel characteristics.
Looking ahead, as transportation and traffic patterns are normalizing again, the City may choose to start collecting
new data in the second half of 2022 after the summer and when schools are back in session.
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* Chapter 8 — Freeway Operations presents the freeway operations analysis under the Existing,
Existing with Project, Cumulative, and Cumulative with Project Conditions.

* Chapter 9 - Parking Assessment presents the vehicle and bicycle parking assessment of the Plan-
wide Amendments.
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2. Analysis Methods and
Deficiency Threshold

This chapter describes LTA terminology, along with the analysis methods used to evaluate potential
transportation effects for vehicle, bicycle, pedestrian, and transit facilities and access.

Terminology

To distinguish the non-CEQA terminology used in this LTA from those typically used in CEQA discussions,
the City of Redwood City has established the following nomenclature as summarized in Table 3 and
document in the TAM.

Table 3: Comparison of Select LTA (non-CEQA) and CEQA Terminology

LTA Terminology CEQA Terminology

Local Transportation Analysis (LTA) CEQA Transportation Analysis (TA)
Threshold or performance standard Significance criteria

Substantial effect or deficiency Significant impact

Mitigation improvement Mitigation measure

Source: Redwood City Transportation Analysis Manual, 2020.

Intersections Analysis Methods

The intersection analysis uses LOS to evaluate operations. LOS is a qualitative description of traffic flow
based on factors such as speed, travel time, delay, and freedom to maneuver. Six levels are defined from
LOS A, with little or no delay, to LOS F, with excessive delay. LOS E represents "at-capacity” operations.
When traffic volumes exceed the intersection capacity, stop-and-go conditions result, and operations are
designated as LOS F.

Signalized Intersections

The method described in Chapter 19 of the Highway Capacity Manual (HCM) 6% Edition (Transportation
Research Board) was used to prepare the level of service calculations for the study intersections. This level
of service method analyzes a signalized intersection’s operation based on average control delay per
vehicle. Control delay includes the initial deceleration delay, queue move-up time, stopped delay, and
final acceleration delay. The average control delay is calculated using Synchro 11 analysis software and is
correlated to a level of service designation as shown in Table 4.
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Table 4: Signalized Intersection Level of Service Definitions

Level of . . Average Control Delay
q Description :
Service per Vehicle (seconds)

Operations with very low delay occurring with favorable progression and/or

<
A short cycle lengths. <100
B Operations with low delay occurring with good progression and/or short 101 to 20.0
cycle lengths.
C Operations with average delays resulting from fair progression and/or longer 201 0 35.0

cycle lengths. Individual cycle failures begin to appear.

Operations with longer delays due to a combination of unfavorable
D progression, long cycle lengths, and high volume-to-capacity (V/C) ratios. Many 35.1to 55.0
vehicles stop and individual cycle failures are noticeable.

Operations with high delay values indicating poor progression, long cycle

lengths, and high V/C ratios. Individual cycle failures are frequent occurrences. >5.110 800

Operations with delays unacceptable to most drivers occurring due to over-

. . > 80.0
saturation, poor progression, or very long cycle lengths.

F

Source:  Highway Capacity Manual, Transportation Research Board, 2016.

Unsignalized Intersections

Operations of the unsignalized study intersections were evaluated using the method contained in
Chapters 20 and 21 of the HCM 6% Edition and calculated using Synchro 11 analysis software. Level of
service ratings for stop-sign controlled intersections are based on the average control delay expressed in
seconds per vehicle. At two-way or side-street-stop controlled intersections, control delay is calculated for
each movement, not for the intersection as a whole. For approaches composed of a single lane, control
delay is computed as the average of all movements in that lane. For all-way stop-controlled locations, a
weighted average delay for the entire intersection is used. Table 5 summarizes the relationship between
delay and level of service for unsignalized intersections.

Table 5: Unsignalized Intersection Level of Service Definitions

e e

A Little or no delay. <10.0
B Short traffic delay. 10.1 to 15.0
C Average traffic delays. 15.1 to 25.0
D Long traffic delays. 25.1t0 35.0
E Very long traffic delays. 35.1 to 50.0
F Extreme traffic delays with intersection capacity exceeded. > 50.0

Sources: Highway Capacity Manual, Transportation Research Board, 2016.

.i 11



Additionally, the City evaluates stop-controlled intersections operating unacceptably by using the
California Manual on Uniform Traffic Control Devices (CA MUTCD) peak hour volume signal warrant.

Warrant 3 - Peak hour vehicle volume

This warrant determines if the minor street traffic suffers undue delay when entering or crossing the
major street for a minimum of one hour of an average day. This is based on the major street left-
turn volume, the higher-volume minor-street approach volume, and calculated delay for vehicles on
the higher-volume minor-street approach.

Intersection Level of Service Standards

Intersection operations and deficiencies are evaluated based on the appropriate jurisdiction’s (Redwood
City or C/CAG's) LOS standards. For signalized and unsignalized study intersections, the City maintains a
LOS performance standard (i.e,, minimum threshold for acceptable operations) of LOS D or better for
vehicular traffic, except for C/CAG designated Congestion Management Program (CMP) intersections or
those within the DTPP area.

CMP intersections relevant to this Project include the El Camino Real/Whipple Avenue (Intersection #3)
intersection, which has a LOS E standard based on C/CAG's latest Congestion Management Report
(December 2021).

For intersections within the DTPP the City Council determined that LOS D was not an appropriate measure
of success for streets in a walkable urban district, such as downtown and the City has adopted a LOS E
threshold for intersections within the DTPP, and multimodal improvements are prioritized over vehicular
capacity improvements. DTPP intersections relevant to this Project include the following:

* Intersection #2: Veterans Boulevard & Jefferson Avenue
* Intersection #5: Brewster Avenue & El Camino Real

* Intersection #6: Jefferson Avenue & El Camino Real

* Intersection #7: Jefferson Avenue & Middlefield Road

* Intersection #8: Main Street & Middlefield Road

* Intersection #19: Winslow Street & Marshall Street

* Intersection #20: Marshall Street & Middlefield Road

* Intersection #21: Jefferson Avenue & Marshall Street

* Intersection #22: Broadway & Jefferson Street

* Intersection #23: Main Street & Marshall Street & Spring Street
* Intersection #24: Main Street & Broadway

* Intersection #25: Walnut Street & Broadway

* Intersection #26: Walnut Street & Marshall Street

* Intersection #27: Maple Street & Marshall Street



* Intersection #28: Broadway & Spring Street
* Intersection #29: Broadway & Spring Street

Intersection Level of Service Deficiency Threshold

Signalized and unsignalized intersection deficiencies are evaluated based on the criteria outlined below
and based on applicable City of Redwood City's General Plan, General Plan Amendments, and
C/CAG thresholds.

Signalized Intersection Deficiency Threshold

Significant deficiencies at signalized intersections would occur when the addition of Project traffic causes
one of the following:

* operations at a signalized intersection to deteriorate from an acceptable level (LOS D or better for
City intersections and LOS E or better for DTPP and CMP intersections) to an unacceptable level
(LOS E or F for City intersections and LOS F for DTP and CMP intersections); or

* the average delay at a signalized intersection operating an unacceptable level (LOS E or F for City
intersections and LOS F for DTPP and CMP intersections) to increase by five or more seconds.

Unsignalized Intersection Deficiency Threshold

Significant deficiencies at unsignalized intersections would occur when the addition of Project traffic
causes:

* operations at a unsignalized intersection to deteriorate from an acceptable level (LOS D or better
for City intersections and LOS E or better for DTPP intersections) to an unacceptable level (LOS E
or F for City intersections and LOS F for DTPP intersections) and the traffic volumes at the
intersection satisfy the California MUTCD Peak Hour Volume warrant for traffic signal installation;
or

* the delay at an unsignalized intersection operating an unacceptable level (LOS E or F for City
intersections and LOS F for DTPP intersections) to increase by five or more seconds and the traffic
volumes at the intersection satisfy the California MUTCD Peak Hour Volume warrant for traffic
signal installation.

Freeway Mainline and Ramp Analysis Methods

Freeway mainline and ramp operations were evaluated using methods adopted by the San Mateo
City/County Association of Governments (C/CAG), the 1994 HCM volume-to-capacity ratio method.

The freeway mainline level of service description and the maximum volume-to-capacity ratio for each LOS
designation are presented in Table 6.
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Table 6: Freeway Segment LOS Criteria

Level of Descrintion Maximum Volume to
Service P Capacity Ratio (V/C)

Free flow operations with average operating speeds at, or above, the speed limit.

A . . . N 0.30
Vehicles are unimpeded in their ability to maneuver.
Free flow operations with average operating speeds at the speed limit. Ability to
B maneuver is slightly restricted. Minor incidents cause some local deterioration in 0.50

operations.

Stable operations with average operating speeds near the speed limit. Freedom
C to maneuver is noticeably restricted. Minor incidents cause substantial local 0.71
deterioration in service.

Speeds begin to decline slightly with increasing flows. Freedom to maneuver is

. . S . 0.89
more noticeably restricted. Minor incidents create queuing.

Operations at capacity. Vehicle spacing causes little room to maneuver but
speeds exceed 50 miles per hour (mph). Any disruption to the traffic stream can
E cause a wave of delay that propagates throughout the upstream traffic flow. 1.00
Minor incidents cause serious breakdown of service with extensive queuing.
Maneuverability is extremely limited.

Operations with breakdowns in vehicle flow. Volumes exceed capacity causing

bottlenecks and queue formation. N/A

Source: Transportation Research Board, 1994, 1994 Highway Capacity Manual.

Level of Service Standards and Deficiency Threshold

To evaluate Project-level, background, and cumulative deficiencies at the freeway segments and ramps,
the following specific thresholds derived from C/CAG Guidelines were used. The addition of Project-
generated traffic would create a significant traffic deficiency on a freeway segment if, the Project would:

* Cause a freeway segment currently meeting its CMP LOS standard to not to meet that standard

* Increase the amount of traffic on a freeway segment already exceeding its CMP LOS standard
and/or its capacity by more than 1% of the freeway segment’s capacity

The addition of Project-generated traffic would create a significant traffic deficiency on a freeway ramp if,
the Project would:

* Cause the volume-to-capacity (V/C) ratio for a freeway ramp to exceed 1.00

* Increase traffic on a freeway ramp with a V/C ratio already exceeding 1.00 by more than 5% of
its capacity

A freeway segment is considered to operate at an acceptable level if it operates at or better than the level
of service standard identified for that segment by the County Congestion Management Agency. C/CAG's
level of service standards for the study freeway segments are LOS E for US 101 from SR 92 to Whipple
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Avenue, and LOS F for US 101 from Whipple Avenue to the Santa Clara County line. C/CAG does not
provide thresholds for acceptable freeway ramp operations; however, Redwood City considers ramps
operating at less than their capacity (e.g., with a volume-to-capacity ratio lower than 1.00) to be
acceptable.

Bicycle Facilities Deficiency Threshold

Significant deficiencies at bicycle facilities will occur if:

* Project disrupts existing or planned bicycle facilities or is otherwise inconsistent with RWCmoves,
Walk Bike Thrive, or future plans.

* Project adds bicycle trips along project frontage to an existing facility that does not meet current
bicycle design standards.

Pedestrian Facilities Deficiency Threshold

Significant deficiencies will occur at pedestrian facilities if:

* Project fails to provide safe and accessible pedestrian connections between project buildings and
adjacent streets, trails, and transit facilities.

* Project adds trips to an existing facility along the project frontage that does not meet current
pedestrian design standards.

Transit Deficiency Threshold

Significant deficiencies will occur at transit facilities if the Project disrupts existing or planned transit
facilities and services or conflicts with City adopted plans, guidelines, policies, or standards.

15
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3. Existing Conditions

This chapter describes existing transportation conditions, including the nearby land uses that affect travel
demand and the transportation facilities—the roadway network, transit service, and pedestrian and bicycle
facilities—in the vicinity. It also describes existing operations of the study intersections and freeway
segments with the level of service calculations results. Future planned facilities that will enhance the
existing system are also described.

Existing Roadway Network

The following roadways provide access to the Project area: El Camino Real (SR 82), Woodside Road (SR
84), Alameda de Las Pulgas, Arguello Street, Bradford Street, Brewster Avenue, Broadway, Convention
Way, E. Bayshore Road, Hamilton Street, Hudson Street, Jefferson Avenue, Main Street, Maple Street,
Marshall Street, Veterans Boulevard, Walnut Street, and Whipple Avenue. Descriptions of these roadways
are presented below. For the sake of simplicity, El Camino Real (SR 82) is considered a north-south
roadway.

El Camino Real (SR 82) is a four- to six-lane, north-south major arterial and serves as the western
boundary for the Project El Camino Real extends from Santa Clara County through San Mateo County.

Woodside Road (SR 84) is a four-lane, east-west major arterial located toward the southern edge of the
City. Woodside Road extends from Redwood City through Woodside. Woodside Road provides regional
access, including access to 1-280 and US 101.

Alameda de Las Pulgas is a two-lane, north-south connector street between San Carlos and Woodside and
is lined with primarily residential uses.

Arguello Street is a two-lane, north-south neighborhood connector boulevard that provides access
between Whipple Avenue and Broadway and primarily serves commercial and residential uses.

Bradford Street is a two-lane, east-west connector street that stretches from Arguello Street to Walnut
Street, with a break at Winslow Street, and is lined with a mix of residential and commercial uses.

Brewster Avenue is a two- to four-lane, east-west local road bicycle boulevard that stretches from Main
Street to Upland Road. Brewster Avenue is lined with a mix of retail, office, school, and housing land uses.

Broadway is a two-lane, east-west transit street between Elwood Street and Fifth Avenue. Broadway serves
as one of the primary roadways connecting the downtown area with surrounding roadways in Redwood
City. Both sides of Broadway around the railroad tracks are lined with mix of restaurants, office, and

retail uses.

(]
e



California Street is a short (i.e., two block) two-lane, north-south local street located between Broadway
and James Avenue. California Street provides a connection to the Redwood City Transit Center and is lined
with commercial uses and parking lots.

Convention Way is a two-lane, north-south neighborhood connector street sandwiched between Veterans
Boulevard and Walnut Street. Convention Way provides local access and is lined with a mix of housing,
offices, and commercial uses.

East Bayshore Road is a two-lane, east-west connector street that stretches from Whipple Avenue to the
Bair Island Road roundabout. East Bayshore provides access to US 101.

Hamilton Street is a two-lane, north-south neighborhood connector street that extends between Winslow
Street and Marshall Street and is lined with a mix of restaurants, commercials uses, and offices.

Hudson Street is a two-lane north-south connector street that extends from Whipple Avenue to Woodside
Road and is lined with primarily residential uses.

Jefferson Avenue is a two- to four-lane, east-west connector street that extends from Cafiada Road to
Veterans Boulevard. Jefferson Avenue serves regional and local trips throughout Redwood City and
provides regional access to the Project. East of El Camino Real, Jefferson Avenue has primarily commercial
land uses, whereas west of El Camino Real, the street is primarily residential.

Main Street is a two-lane, east-west neighborhood connector street that extends between Convention
Way and El Camino Real. Main Street serves as one of the primary roadways connecting the downtown
area with surrounding roadways in Redwood City. Railroad tracks divide the east and west sides, and the
street is lined with a mix of restaurants, housing, office, and some small businesses.

Maple Street is a two-lane, east-west neighborhood connector street that provides access between

El Camino Real and the industrial and public service uses northeast of US 101 including access to the bay.
Maple Street runs east-west through the Project area and is lined with a mix of housing, restaurants,
office, and local serving uses.

Marshall Street is a two-lane, north-south neighborhood connector street that extends between Arguello
Street and Chestnut Street. Marshall Street is lined with a mix of housing, offices, and commercial uses.

Spring Street is a two-lane, local / industrial street that extends between Main Street and Florence Street.
Spring Street is lined with a mix of residential, industrial, and commercial uses.

Veterans Boulevard is a six-lane, east-west neighborhood connector boulevard that extends between the
US 101 southbound off-ramp and Woodside Road (SR 84) and provides regional as well as local access to
the Bay Area and the Project area, and is lined with mix of housing, office, and commercial uses.

Walnut Street is a two-lane, north-south connector street that extends from Stambaugh Street and ends in
a cul-de-sac in the north. Walnut Street is lined with a mix of restaurants, offices, and retail.
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Whipple Avenue is a four-lane, east-west connector street that extends from East Bayshore Road to
Upland Road. Whipple Avenue connects various parts of Redwood City with US 101 including access to
the greater Bay Area, and is lined with a mix of housing, offices, retail, restaurants, and local serving uses.

Winklebleck Street is a two-lane local street between California Street and El Camino Real. Winklebleck
Street is lined with commercial uses.

Existing Intersection Level of Service

This section of the report summarizes the existing intersection LOS for the identified study locations,
which were evaluated using Synchro 11 software. Freeway segments were evaluated based on the density
of traffic flow.

Existing Intersection Volumes and Lane Configurations

The existing operations of the study intersections were evaluated for the highest one-hour volumes
during the weekday morning and evening peak periods. Due to COVID-19, count data from 2015 to 2019
were adjusted by an annual growth factor of one percent to the year 2022 were used to establish existing
conditions volumes. A one percent growth factor to the year 2022 is a conservative assumption applied
to this analysis since traffic volumes have decreased and not increased since 2020 and COVID-19.

Figure 3 presents the existing AM and PM peak-hour turning movement volumes, lane configurations,
and traffic control devices at the study intersections.

Existing Intersection Level of Service

Existing intersection lane configurations, signal timings, and peak hour turning movement volumes were
used to calculate the levels of service for study intersections during each peak hour. LOS calculations were
conducted using Synchro 11 analysis software. The results of the LOS analysis for Existing Conditions are
presented in Table 7. Appendix A contains the corresponding calculation sheets. The results indicate that
all study intersections operate at acceptable service levels (generally LOS D or better for city intersections,
and LOS E or better for CMP intersections) during the AM and PM peak hours, except for the

following locations:

* Intersection #3: Woodside Road & Bay Road (City LOS): LOS F during the PM peak hour
* Intersection #11: Hudson Street & Hopkins Avenue (City LOS): LOS F during the AM peak hour

* Intersection #15: Alameda de las Pulgas & Edgewood Road (City LOS): LOS F during the AM and
PM peak hours

* Intersection #18: Alameda de las Pulgas & Woodside Road (City LOS): LOS E/F during the AM/PM
peak hours, respectively
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Table 7: Existing Level of Service

. Intercection LOS Existing Conditions
Int. # Intersection Name
Control’ Standard” peak Hour*  Delay* LOS5

Veterans Boulevard & Whipple . AM 394 D

1 Avenue Signal D PM 38.2 D
5 Veterans Boulevard & Jefferson Signal £ AM 11.9 B
Avenue 9 PM 13.9 B

. . AM 52.1 D

3 Woodside Road & Bay Road Signal D PM 96.8 F
El Camino Real & Whipple . AM 66.8 E

4 Avenue Signal E PM 757 E
5 Brewster Avenue & EI Camino Signal £ AM 21.9 C
Real gna PM 17.4 B

6 Jefferson Avenue & Middlefield Signal £ AM 24.6 C
Road s PM 313 C

. ) . . AM 54.1 D

7 Middlefield Road & Main Street Signal E PM 546 D
. AM 25.5 C

8  Brewster Avenue & Broadway Signal D PM 248 C
9 Jefferson Avenue & El Camino Signal £ AM 58.5 E
Real gna PM 486 D

. . AM 15.5 B

10  Chestnut Street & El Camino Real Signal D PM 201 C
Hudson Street & Hopkins AM 51.4 F

1 Avenue AWSC b PM 23.1 C
12 Hudson Street & Jefferson Signal D AM 24.6 C
Avenue 9 PM 209 C

Hudson Street & Redwood AM 11.9

13 Avenue AWSC D PM 1.1 BB
. . AM 26.1 C

14 Hudson Street & Woodside Road Signal D PM 259 C
Alameda de las Pulgas & . AM 119.8 F

15 Edgewood Road Signal b PM 95.6 F
Alameda de las Pulgas & . AM 25.4 C

16 Whipple Avenue Signal b PM 27.4 C
Alameda de las Pulgas & . AM 23.5 C

7 Jefferson Avenue Signal b PM 25.5 C
Alameda de las Pulgas & . AM 63.5 E

18 Woodside Road Signal b PM 99.7 F
. . AM 15.5 B

19 Winslow Street & Marshall Street Signal E PM 186 B

-
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. Intersection LOS Existing Conditions
Int. # Intersection Name
Control’ Standard® paak Hour® Delay* LOSS
20 Marshall Street & Middlefield Signal £ AM 13.6 B
Road 9 PM 13.7 B
51 Jefferson Avenue & Marshall Signal £ AM 124 B
Street 9 PM 15.1 B
. AM 6.8 A
22  Broadway & Jefferson Avenue Signal E PM 188 B
23 Main Street & Marshall Street & Signal £ AM 24.6 C
Spring Street 9 PM 46.4 D
. . AM 8.7 A
24 Main Street & Broadway Signal E PM 9.4 A
AM 1.6 (10.7) A (B)
25  Walnut Street & Broadway SSsC E PM 26 (12.0) A (B)
AM 23(11.2) A (B)
26 Walnut Street & Marshall Street SSSC E PM 24 (13.2) A (B)
AM 10.9
27  Maple Street & Marshall Street AWSC E PM 163 BC
. AM 84 A
28  Broadway & Maple Street Signal E PM 95 A
. . AM 49 A
29  Broadway & Spring Street Signal E PM 53 A

Notes: Bold text indicates intersection operates at unacceptable level of service.

1. Signal = signalized intersection; AWSC = all-way stop-controlled intersection; SSSC = side-street stop-controlled
intersection.

2. LOS Standard of intersection'’s jurisdiction.

3. AM = morning peak hour (between 7:00 and 9:00 AM), PM = evening peak hour (between 4:00 and 6:00 PM).

4.  Whole intersection weighted average control delay expressed in seconds per vehicle for signalized and all-way stop
control intersections. Total control delay for the worst movement is presented in parentheses for side-street stop-
controlled intersections.

5. LOS = Level of Service calculations conducted using the Synchro 11 level of service analysis software package, which
applies the methodology described in the HCM 6 Edition and HCM 2000.

Source: Fehr & Peers, 2022.

Transit Service

This section summarizes local and regional transit connectivity in the Plan-wide Amendments, including
bus and commuter rail. Figure 4 illustrates the existing transit facilities and routes in the Plan-wide
Amendments.

SamTrans Bus Service

Bus service is provided by the San Mateo County Transit District (SamTrans). Eight SamTrans routes (270,
275, 278, 295, 296, 2960, 397 OWL, 398) and the El Camino Real (ECR) bus route run along El Camino Real
and stops north of the Jefferson Avenue intersection, Winklebleck Street, Brewster Avenue and at the
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Transit Center at Sequoia Station. The Transit Center directly serves the adjacent downtown area.

El Camino Real, with SamTrans's ECR service, qualifies as a high-quality transit corridor since the frequency
of service is 15 minutes or less during the morning and evening peak commute periods. Table 8
summarizes the transit service in Redwood City.

Commuter Rail Service

Caltrain is a commuter heavy rail service that runs from downtown San Francisco (4" and King Streets) to
downtown San José (Diridon Station), with a limited number of commute period trains running farther
south to Gilroy. The Redwood City Transit Center at Sequoia Station includes transit services from Caltrain
and multiple SamTrans bus and local commuter shuttle routes and is considered a major transit stop.

During commute periods, Caltrain offers express service (“Baby Bullet”) between downtown San José and
San Francisco, which allows the trip between San Francisco and San José to be made in one hour. This
service stops at a limited number of stations, including Redwood City. Caltrain also offers local service,
which serves all stations and limited-stop service, which serves more stations than Baby Bullet service but
not all stations. All trains stop at the Redwood City Transit Center. In 2015 the average mid-weekday
passenger boardings at Redwood City Transit Center was around 3,230 with a system-wide ridership of
just over 58,000. In 2019, the most recent pre-COVID information available, the average mid-weekday
passenger boardings was around 4,220 with a system-wide ridership of approximately 64,000.

The system-wide ridership in 2020 was roughly 25,000, and there was no specific ridership information for
Redwood City Transit Center in 2020. The decrease in system-wide ridership in 2020 was due to COVID-19
and the corresponding stay-at-home orders.
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Table 8: Existing Transit Service

Weekends

Weekday
Operating Peak Headway Operating |Peak Headway
Hours (minutes) Hours (minutes)

SamTrans Local Bus Routes

70 Redwood City Redwood City 6:30 am - 7:10 60 7:30 am - 60
Transit Center Transit Center pm 7:10 pm
Redwood City - 6:20 am - 8:45 7:20 am -
278 Transit Center Cafiada College pm 60 7:15 pm 60
295 San Mateo Caltrain Redweod City 6:20 am ~ 7:00 60 N/A
Transit Center pm
296 Redwood City Palo Alto Transit  5:15 am — 10:40 20 7:45 am - 30
Transit Center Center pm 8:00 pm
Redwood City Palo Alto Transit =~ 3:40 am - 2:10 345 am -
2960 Transit Center Center am 30 2:20 am 60
SamTrans Express Bus Routes
Palo Alto Transit . 4:05 am - 1:50 4:45 am -
ECR Center Daly City BART am 15 295 am 15
397 OWL San Francisco Palo Alto Transit = 12:45 am — 6:40 60 12:45 am - 60
Center am 6:40 am
. Two in the
398 San Francisco Redweod City 6:00 am - 9:20 morning, two in N/A
Transit Center pm .
the evening
Caltrain
All routes Gilroy/San José San Francisco 4:20am —1:45 10 7:10am - 60
am 1:50 am

Source: SamTrans, Caltrain August 2022.
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Existing Bicycle Facilities

Bikeway planning and design in California typically relies upon guidelines and design standards

established by California Department of Transportation (Caltrans) in the Highway Design Manual (Chapter

1000: Bikeway Planning and Design). The City of Redwood City uses these guidelines to define four

general bikeway facility classifications, as outlined below.

=5

Class | Paths (Shared-Use Paths) provide a completely separate right-of-way and are designated
only for bicycle and pedestrian use. Shared-use paths serve corridors where there is enough right-
of-way, or space, to allow them to be constructed or where on-street facilities are not appropriate
due to vehicular volumes, speeds, or other roadway characteristics. There are currently no Class |
paths within the DTPP. Shared-Use Paths are proposed along East Bayshore Road and

Redwood Creek.

SHARED-USE PATH (CLASS I)

Completely separated right-of-way for exclusive use of bicycles and pedestrians

I

Not to scale | 7 | e | TI
Shoulder Paved Path Shoulder

Class Il Bikeways (Bicycle Lanes) are dedicated lanes for bicyclists, generally adjacent to the outer
vehicle travel lanes. These lanes have special lane markings, pavement legends and signage.
Bicycle lanes are typically five to six feet wide. Adjacent vehicle parking and vehicle/pedestrian
cross-traffic are permitted. There are segments of Class Il bike lanes along Whipple Avenue,
Brewster Avenue, Marshall Street, Winslow Street, Arguello Street, Veterans Boulevard, Broadway,
Main Street, Alameda de las Pulgas, Hudson, and Maple Street. Class Il bikeways that will provide
additional bicycle access to the Project area as shown in the Walk Bike Thrive document are
proposed along Arguello Street, Broadway, Chestnut Street, and Whipple Avenue.
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BICYCLE LANE (CLASS II)

On-street striped lane for one-way bike travel

Bike Lane Sign
(Optional)

Not to scate | Sidewalk | Parking | 5-6" | Travellane | Travellane | 5-6 | Sidewalk |
Bike Lane Bike Lane

®  Class Ill Bikeways (Bicycle Boulevards/Bicycle Routes) are designated by signs or pavement

markings for shared use with pedestrians or motor vehicles but have no separated bike right-of-
way or lane striping. Bike routes serve either to a) provide a connection to other bicycle facilities
where dedicated facilities are infeasible, or b) designate preferred routes through high-demand
corridors. There are currently Class Ill bikeways along Broadway, Brewster Avenue, Jefferson
Avenue and Whipple Avenue that provide access to the Project area. Class Ill bikeways that will
provide additional bicycle access to the Project area as shown in Walk Bike Thrive are proposed
along Arguello Street, Middlefield Road, Walnut Street, Chestnut Street, and Lathrop Street.

®  Class Ill Bicycle Boulevards are "quiet” or "slow” streets, with low motor-vehicle volumes and
speeds, designed to prioritize bike travel by discouraging through trips by cars. Bike boulevards
share space with cars but along with traffic calming improvements that gives priority to bicyclists.
Currently, the only bike boulevard in Redwood City is on Vera Avenue. Class Il bikeways that will
provide additional bicycle access to the Project area as shown in Walk Bike Thrive are proposed
along Franklin Street and Lathrop Street.

BICYCLE ROUTE (CLASS Ill)

Shared on-street facility

Bicycle Route Signs

. D =
L fuky i

Mot to scale | Sidewalk | Parking | Travellane | Travellane | Sidewalk |
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®  (Class IV Bikeways (Separated Bikeways) provide a right-of-way designated exclusively for bicycle
travel within a street and are protected from other vehicle traffic by physical barriers, including,
but not limited to, grade separation, flexible posts, inflexible vertical barriers such as raised curbs,
or parked cars. Currently, Class IV bikeways exist on Middlefield Road between Woodside Road
and Maple Street and on Maple Street, between Lathrop and the railroad tracks. Future Class IV
facilities have been proposed along Brewster Avenue, Arguello Street, El Camino Real, James
Avenue, Middlefield Road, Main Street, Maple Street and Winslow Street as shown in Walk
Bike Thrive.

CYCLE TRACK/SEPARATED BIKEWAY
(CLASS IV)

Physically separated bike lane

Nottoscale | sidewalk | 5-7 | | Parking | Travel |  Travel | &-7 | Sidewalk |
Bike Lane Lane Lane Bike Lane

3-5' Minimum Buffer

=5
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Bicyclists who commute to the Project area can take the following routes:

Maple Street is an east-west street designated as a Class Il bicycle route between Main Street
and the Caltrain railroad tracks that transitions into Class Il bicycle lanes and Class IV bikeways
west of the Caltrain railroad tracks and ends at El Camino Real. A two-way Class IV separated
bicycle facility is on the south side of Maple Street, between Lathrop and the railroad tracks.
These bicycle routes provide access to downtown Redwood City.

Jefferson Avenue is designated as a Class Il bicycle route west of El Camino Real and provides
east-west access to and through the Project area.

Brewster Avenue has Class Il bike lanes east of Fulton Street and provides east-west access to
and through the Project area.

Whipple Avenue has a mixture of Class Il and Il bike facilities and provides access to the Project
from the north via El Camino Real and Veterans Boulevard.

Broadway has a mixture of Class Il and Class Ill bicycle facilities and provides access through the
Project area between Woodside Road and El Camino Real.

Arguello Street has Class Il bike lanes and provides access to the Project area from the north.

Winslow Street has Class Il bike lanes which provide access to the Project area from the
north/east.

Main Street has Class Il bike lanes east of Veterans Boulevard and provides east-west access
through the Project area.

Marshall Street has Class Il bike lanes from Main Street to Broadway and provides access
through the Project area.

Veterans Boulevard (Class Il bike lanes) provides access to the Project area from the north.

Figure 5 illustrates the existing bicycle facilities near the Plan-wide Amendments.

Existing Pedestrian Facilities

Pedestrian facilities consist of sidewalks, crosswalks, pedestrian signals at signalized intersections, and on

some occasions pedestrian or multi-use under or overcrossings. The Project area has pedestrian signals

and sidewalks provided on both sides of El Camino Real, Jefferson Avenue, Arguello Street, Whipple

Avenue, Brewster Avenue, Veterans Boulevard, Broadway, Main Street, Marshall Street, Hamilton Street,

Walnut Street, Alameda de las Pulgas, Hudson Street and Maple Street. The following locations do not

have pedestrian facilities mainly due to at-grade rail crossings or intersection operational constraints:

No sidewalk on the north side of Whipple Avenue, between Veterans Boulevard and
E. Bayshore Road

No crosswalk on east leg of Arguello Street and Broadway intersection
No crosswalk on north leg of Whipple Street and El Camino Real intersection

No crosswalk on east leg of Veterans Boulevard and Whipple Street intersection



4. Project Vehicle Trip Estimates

This chapter describes the Project’s peak hour vehicle trip generation, distribution, and assignment. The
amount of traffic associated with the Project was estimated using a three-step process:

1. Trip Generation — The amount of peak hour vehicle traffic entering/exiting the Project
is estimated.

2. Trip Distribution — The directions vehicle trips would use to approach and depart the Plan-wide
Amendments are projected.

3. Trip Assignment - Trips are then assigned to specific roadway segments and intersection
turning movements.

The results of the process are described in the following sections.

Vehicle Trip Generation

Vehicle trip generation for the Project was estimated using a combination of rates 1) documented
Redwood City specific rates developed for office and residential apartments as part of RWCmoves, and 2)
developed by the Institute of Transportation Engineers (ITE) and published in Trip Generation Manual
(11t Edition).

Morning and evening peak hour trip generation estimates for existing and proposed office and residential
land uses were determined using the RWCmoves trip generation rates for a downtown area and using the
in / out splits found in the ITE Trip Generation Manual. Trip generation estimates for the proposed Project
are summarized in Table 9. The existing uses within the Plan-wide Amendments are not credited in the
trip generation. A more detailed trip generation is provided in Appendix B.

The trip generation methods applied in this LTA differ from those used in the separate TA document that
was prepared for CEQA purposes. This LTA uses downtown Redwood City specific rates from RWCmoves,
which account for the access to a mix of land uses and transit. The TA relies on the C/CAG-VTA model,
which in general accounts for mix of uses and transit access, but is not as specific to Redwood City. As
such, the TA trip generation estimates are more conservative (i.e., higher), and the LTA estimates more
accurately reflect travel characteristics in downtown Redwood City.

While the RWCmoves rates more accurately reflect travel characteristics of Redwood City, the trip
generation estimates do not fully account for the City's recently adopted TDM Ordinance (December 20,
2021) that has specific mode share requirements for new development in Redwood City. Specifically, the
City's TDM Ordinance requires new development in the downtown to incorporate annual TDM monitoring
and achieve a 33 percent single-occupancy vehicle rate (i.e., no more than 33 trips of 100 trips are drive
alone trips). The RWCmoves trip rates assume an SOV rate of 53 percent for the AM peak hour and 45
percent for the PM peak hour. Thus, the RWCmoves rates do not fully account for the City’s TDM
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Ordinance requirements and future projects that come forth as part of the Plan-wide Amendments will be
required to implement a TDM monitoring program with a goal of achieving additional trip reductions.

The Project is estimated to add approximately 1,099 AM peak hour vehicle trips (824 inbound and 275
outbound) and 1,024 PM peak hour vehicle trips (297 inbound and 727 outbound) to the surrounding

roadway system.

Table 9: Plan-wide Amendments New Vehicle Trip Generation Estimates

AM Peak Hour PM Peak Hour
Land Use Quantity Rate Source?
[ ou Jroar| n | on | vomr

Proposed Land Uses
RWCmoves
Office 1,167,100 sf  Downtown Office /ITE 770 105 875 130 629 759
710
Residential RWCmoves
(Market Rate) 830 d.u.  Downtown Residential 54 170 224 167 98 266
/ ITE 220
New Project Trips 824 275 1,099 297 727 1,024

Notes:

1. ksf = 1,000 square feet, d.u. = dwelling units

2. Rates are from RWCmoves and peak hour in/out splits are from ITE.
Source: ITE Trip Generation Manual (11" Edition), RWCmoves, and Fehr & Peers, 2022.

Vehicle Trip Distribution

The directions of approach and departure for the Project trips were estimated based on the land use mix
of the Project, locations of complementary land uses, existing travel patterns in the area, and site access to
the Project. The general directions of approach and departure are listed in Table 10 which are also

illustrated on Figure 6.
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Table 10: Directions of Approach and Departure

Origin//Destination

US 101 North of Whipple Avenue

US 101 South of Woodside Road

El Camino Real North of Whipple Avenue

El Camino Real South of Woodside Road
Alameda de las Pulgas North of Whipple Avenue
Jefferson Avenue West of Alameda de las Pulgas
Bay Road South of Woodside Road

Edgewood Road West of Alameda de las Pulgas
Woodside Road West of Alameda de las Pulgas
Middlefield Road South of Woodside Road
Alameda de las Pulgas South of Woodside Road
TOTAL

Source: Fehr & Peers, 2022.

Vehicle Trip Assignment

Percentage (%)

20
20
10
10

N NN 0w

100

The Project trips were assigned to the roadway system based on the directions of approach and departure

discussed above. Figure 7 shows the new Project trips assigned to each turning movement

by intersection.

—y
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5. Existing with Project Conditions

This section presents the intersection analysis under Existing with Project Conditions. Existing with Project
Conditions are defined as Existing Conditions plus traffic generated by the Plan-wide Amendments.

Existing with Project Volumes

The project trip assignment discussed in Chapter 4 was added to the existing volumes to represent
Existing with Project Conditions. Existing with Project Conditions intersection forecasts are shown in
Figure 8.

Existing with Project Roadway Modifications

The proposed transportation changes to the roadway network listed in Chapter 1 were included in the
analysis. The roadway closures and conversions listed in Chapter 1 would also affect site access and
circulation and are discussed on more detail at the end of Chapter 6.

Existing with Project Intersection Level of Service

Study intersections operations under Existing with Project Conditions are presented in Table 11. The
corresponding calculation sheets are included in Appendix A. The results for Existing Conditions are
included for comparison purposes, along with the increases in average delay due to the Project. The
changes in average delay and level of service between Existing and Existing with Project Conditions are
used to identify deficiencies. Peak hour signal warrant calculations for unsignalized intersections that are
deficient are provided in Appendix C.

Under Existing with Project Conditions, most study intersections are projected to operate at acceptable
levels (LOS D or better for City intersections and LOS E or better for DTPP and CMP intersections). The

following intersections result in an intersection LOS deficiency based on the appropriate City and CMP

deficient criteria outlined in Section “Intersection Level of Service Standards":

* Intersection #3: Woodside Road & Bay Road (PM peak hour without and with the Project)
* Intersection #4: El Camino Real & Whipple Avenue (PM peak hour with the Project)

* Intersection #15: Alameda de las Pulgas & Edgewood Road (AM and PM peak hours without and
with the Project)

* Intersection #18: Alameda de las Pulgas & Woodside Road (AM and PM peak hours without and
with the Project)
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Table 11: Existing with Project Intersection Level of Service

Existing Existing with Project
D Intersection Contr?l LOS . Peak3 Signal | Change in
Type Standard® Hour Delay* LOSS Delay* Warrant Delay
Met?
Veterans
. AM 394 D 425 D +3.1
1 Boqlevard & Signal D PM 382 D 38.7 D N/A 105
Whipple Avenue
Veterans
. AM 11.9 B 12.2 B +0.3
2 Boulevard & Signal E PM 13.9 B 151 B N/A 12
Jefferson Avenue
Woodside Road & . AM 52.1 D 53.4 D +1.3
3 Bay Road Signal b PM 96.8 F 97.5 F N/A 17
El Camino Real & . AM 66.8 E 76.8 E +10.0
4 lwhipple Avenue Signal E PM 75.7 E 87.8 F N/A +12.1
Brewster Avenue & . AM 219 C 25.1 C +3.2
> £l Camino Real Signal E PM 17.4 B 19.2 B N/A +1.8
6 fﬁﬁgr 1{? Vﬂnue Signal E AM 24.6 ¢ 27:6 ¢ N/A e
ene gna PM 31.3 C 375 D +6.2
Road
Middlefield Road . AM 54.1 D 59.9 E +5.8
7 & Main Street Signal E PM 54.6 D 55.1 E N/A +05
Brewster Avenue & . AM 255 C 28.0 C +2.5
8 Broadway Signal D PM 248 C 25.9 C N/A +1.1
Jefferson Avenue . AM 58.5 E 62.8 E +4.3
% &E CaminoReal 9 E PM 486 D 51.0 D N/A +2.4
Chestnut Street & . AM 15.5 B 15.5 B 0
W 5 G el Sl D PM 20.1 C 202 C N/A +0.1
Hudson Street & AM 51.4 F 61.3 F No +9.9
1 Hopkins Avenue AWSC D PM 231 C 26.6 D No +3.5
Hudson Street & . AM 24.6 C 26.2 C +1.6
2 eron Mo | e D PM 20.9 C 226 C N/A +17
Hudson Street & AM 11.9 B 12.2 B No +0.3
13 Redwood Avenue AWSC D PM 111 B 11.3 B No +0.2
Hudson Street & . AM 26.1 C 26.9 C +0.8
14 s et Rasd Signal D PM 25.9 C 32,0 C N/A +6.1
Alameda de las
. AM 119.8 F 139.7 F +19.9
15 Pulgas & Signal D PM 95.6 F 104.8 E N/A 492
Edgewood Road
Alameda de las
. . AM 254 C 26.6 C +1.2
16 Pulgas & Whipple Signal D PM 274 C 283 C N/A +09
Avenue
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Existing Existing with Project
Intersection Contrc:l LOS . Peak3 Signal Change in
Type Standard®> Hour Delay* LOSS Delay* Warrant Delay
Met?
Alameda de las
. AM 235 @ 25.1 C +1.6
17 Pulgas & Jefferson Signal D PM 255 c 6.3 C N/A 108
Avenue
Alameda de las
AM 63.5 E 70.1 E +6.6
18 Pulgas & Signal D N/A
Woodside Road PM 99.7 F 101.2 F +1.5
Winslow Street & . AM 15.5 B 16.3 B +0.8
19 Marshall street Signal E PM 186 B 187 B N/A +0.1
Marshall Street & . AM 13.6 B 13.6 B 0
20 [ Middlefield Road. | 9™ E PM 137 B 14.0 B N/A +3
Jefferson Avenue . AM 124 B 16.1 B +3.7
21 & Marshall Street Signal E PM 15.1 B 19.3 B N/A +4.2
Broadway & . AM 6.8 A 6.6 A -0.2
22 Jefferson Avenue Stgint | e PM 18.8 B 18.2 B N/A -0.6
Main Street &
. AM 24.6 @ 26.8 C +2.2
23 Marshall Street & Signal E PM 164 D 244 C N/A 220
Spring Street
Main Street & . AM 8.7 A 10.9 B +2.2
0 Ereatuy Sl E PM 9.4 A 225 C N/A +13.1
25 Walnut Street & SSSC £ AM 1.6 (10.7) A (B) 1.7 (17.5) A (O No +0.1 (+6.8)
Broadway PM 2.6 (12.0) A (B) 2.9 (24.8) A Q) No +0.3 (+12.8)
2% Walnut Street & e £ AM 2.3(11.2) A (B) 2.5 (16.5) A (Q) No +0.2 (+5.3)
Marshall Street PM 2.4 (13.2) A (B) 2.5 (16.1) A (O No +0.1 (+2.9)
Maple Street & AM 109 B 11.5 B No +0.6
27 Marshall Street AWSC E PM 16.3 @ 21.0 @ No +4.7
Broadway & Maple . AM 8.4 A 9.4 A +1.0
28 | ireet Sl E PM 95 A 1.2 B N/A 17
Broadway & . AM 4.9 A 6 6 6 6
29 Spring Street Signal E PM 53 A N/A N/A N/A N/A

Notes: Bold text indicates intersection operates at unacceptable level of service. Bold and highlighted text indicates a deficiency
caused by the project.

1. Signal = signalized intersection; AWSC = all-way stop-controlled intersection; SSSC = side-street stop-controlled
intersection.

2. LOS Standard of intersection'’s jurisdiction.

3. AM = morning peak hour (between 7:00 and 9:00 AM), PM = evening peak hour (between 4:00 and 6:00 PM).

4.  Whole intersection weighted average control delay expressed in seconds per vehicle for signalized and all-way stop
control intersections. Total control delay for the worst movement is presented in parentheses for side-street stop-
controlled intersections.

5. LOS = Level of Service calculations conducted using the Synchro 11 level of service analysis software package, which
applies the methodology described in the HCM 6 Edition or HCM 2000.

6.  Spring Street is vacated with the Plan-wide Amendments.

Source: Fehr & Peers, 2022.
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Existing with Project Intersection Deficiencies and
Mitigation Improvements

This section of the report evaluates the intersection LOS results, summarized in Table 12, against the City
of Redwood City's or C/CAG's level of service deficiency threshold, as appropriate and defined in Chapter
2, and presents mitigation improvements for identified deficiencies. Level of service calculation sheets for
the mitigation improvements identified below may be found in Appendix D.

Substantial effects identified under Existing with Project Conditions are considered project-specific effects
and the proposed Project is responsible for fully implementing or funding the identified mitigation
improvements. Since the proposed Project is programmatically increasing development potential and is
not a specific development project, as development projects are proposed in the DTPP, the City Engineer
will determine if the project will be required to pay their proportional share to the full cost of the
identified mitigation improvements, or if they will be required to implement the improvement (minus any
previously paid contributions). For this document “proportional share” refers to the share of the full cost
of the mitigation improvement relative to the size of a specific development to the Project. “Fair share”
refers to the specific development's size relative to the Project as applied to the share of the mitigation
improvement’s cost relative to cumulative growth in Redwood City.

Intersection #4: El Camino Real & Whipple Avenue (Mi-1)

The addition of Project traffic under Existing with Project Conditions would cause acceptable LOS E
operations during the PM peak hour to degrade to unacceptable LOS F. For this reason, the El Camino
Real & Whipple Avenue intersection exceeds C/CAG's intersection deficiency threshold.

Mitigation improvements to address the substantial effect include the provision of a third dedicated
northbound through lane (for a total of one left-turn lane, three through lanes, and one right-turn lane).
However, there are right-of-way constraints that limit the feasibility of the mitigation improvement. A
dedicated through lane, bike lane (as planned through the El Camino Corridor Plan, 2017), and right-turn
lane would at the minimum need an additional 28 feet. The current width between the number two
through-lane and the curb is about 12 feet. Thus, the improvement would not be feasible, and the vehicle
LOS substantial effect cannot be reduced.

The City, in partnership with Caltrain, SamTrans, and the San Mateo County Transportation Authority, is
studying the feasibility of separating all existing at-grade crossings in Redwood City, including the
Whipple Avenue crossing. While the grade separation would not directly address the operational
deficiencies at the El Camino Real/Whipple Avenue intersection, the grade separation project will improve
overall corridor operations along Whipple Avenue and provide for opportunities to improve the
pedestrian and bicycle access at the intersection. As development is initiated in the Plan-wide
Amendments, the individual project applicants would be required to pay towards the City's Transportation
Impact Fee (TIF) to mitigate their substantial effect. The TIF is assessed on new development for its
proportional share of the costs of citywide transportation improvements attributable to increased trips
generated by new development. The fee funds improvements related to the cumulative impact of traffic
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generated by new development, beyond those site-specific frontage improvements required by ordinance
and those mitigations required as conditions of approval.

Intersection #15 Alameda de las Pulgas & Edgewood Road (MI-3)

The addition of Project traffic under Existing with Project Conditions would exacerbate deficient LOS F
operations during the AM and PM peak hours and increase the intersection delay by at least five seconds.
For these reasons, the Alameda de las Pulgas & Edgewood Road intersection exceeds the City's
intersection deficiency threshold.

Mitigation improvements to address the substantial effect include the conversion of the eastbound
approach on Edgewood Road from a dedicated left-turn lane and a shared through/right-turn lane to a
shared left-turn/through lane and a dedicated right-turn lane. To accommodate this improvement, the
east-leg of the intersection would need to be modified to allow for proper alignment of the receiving lane
for the eastbound through lane by shifting the center median to the north and restricting parking on the
north side of the east-leg for at least 75 feet.

Delay at the Alameda de las Pulgas & Edgewood Road intersection can be reduced to less than five
seconds under the AM and PM peak hours as shown in Table 12 by implementing the improvements
discussed above.

With the conversion of the eastbound approach on Edgewood Road from a dedicated left-turn lane and a
shared through/right-turn lane to a shared left-turn/through lane and a dedicated right-turn lane, the
deficiency at the Alameda de las Pulgas & Edgewood Road intersection would be reduced and no longer
have a substantial effect. As specific development projects are proposed in the Plan-wide Amendments,
they will be required to pay their proportional share to the intersection modifications identified above.

Intersection #18: Alameda de las Pulgas & Woodside Road (MI-4)

The addition of Project traffic under Existing with Project Conditions would exacerbate deficient LOS E
operations during the AM peak hour and increase the intersection delay by at least five seconds. For these
reasons, the Alameda de las Pulgas & Woodside Road intersection exceeds the City's intersection
deficiency threshold.

Mitigation improvements to address the substantial effect include the provision of a second southbound
right-turn lane from Alameda de Las Pulgas onto westbound Woodside Road. However, there are right-
of-way constraints that limit the feasibility of the mitigation improvement. A dedicated right-turn lane
would at the minimum need an additional ten feet and there is no added roadway width. In addition, the
double right-turn lanes would increase the chance of multiple threat collisions. Multiple threat collisions
can occur where a pedestrian enters the traffic lane in front of a stopped right-turn vehicle in the outside
lane and is struck by another right-turning vehicle in the inside turn lane because the stopped vehicle
blocks the line of sight between the pedestrian and the driver of the striking vehicle. Thus, the
improvement would not be feasible, and the vehicle LOS substantial effect cannot be reduced.
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However, considering that this intersection is directly adjacent to Woodside High School and in support of
General Plan Policy BE-27 (Improve walking, bicycling, and electric bicycle/scooter facilities) and
RWCmoves Goal 2 (Create a walking and bicycling-friendly community that provides a safe, balanced, and
convenient transportation system) future projects that come forth as part of the Plan-wide Amendments
should pay their proportional share to develop intersection improvement plans for the intersection. The
intersection improvement plan should prioritize pedestrian and bicycle improvements, including
consideration for removal of the “porkchop” islands that currently allow for higher speed right-turns on
three of the four corners.

Table 12: Existing with Project Conditions Intersection Mitigation
Improvements Summary
Intersection Operations

Peak Without With
Hour? Improvements Improvements

Intersection Mitigation Improvements'’

Delay LOS? Delay LOS?

4 El Camino Real & Whipple MI-1: Contribute to the TIE AM No.fea5|ble vehlclej ope'raftlonal
Avenue PM improvements identified

15 Alameda de las Pulgas & MI-3: Modify eastbound and AM 139.7 F 114.7 F
Edgewood Road westbound approach PM 104.8 F 98.7 F

18 Alameda de las Pulgas & MI-4: Fund intersection AM No feasible vehicle operational
Woodside Road improvement plan PM improvements identified

Notes: Bold text indicates intersection operates at unacceptable level of service. Bold and highlighted text indicates a deficiency
as defined in the Analysis Methods and Deficiency Threshold section of this document. The calculated delay may be found in
Appendix A.

1. Mitigation Improvements are roadway capacity enhancing improvements that would decrease delay back to without Project
conditions.

2. AM = morning peak hour, PM = evening peak hour.

3. LOS = Level of Service. The method described in the Highway Capacity Manual (HCM) (Transportation Research Board) was used
to prepare the LOS calculations for the signalized study intersections. This method analyzes intersection operations based on
average control delay per vehicle. Control delay includes the initial deceleration delay, queue move-up time, stopped delay, and final
acceleration delay. The average control delay is calculated using Synchro analysis software and is correlated to a LOS designation
Source: Fehr & Peers, 2022.

41

—y



Redwood City Plan-wide Amendments
Local Transportation Analysis
December 2022

6. Cumulative Intersection Level of
Service Analysis

This section presents the results of the intersection level of service calculations under Cumulative
Conditions with and without the Project. Traffic volumes for Cumulative without Project Conditions
comprise Existing without Project volumes plus traffic generated by the C/CAG model to account for long-
term growth in the study area. Cumulative with Project Conditions are defined as Cumulative without
Project Conditions plus net-added traffic generated by the Project.

Cumulative 2040 Volume Forecasts

The C/CAG-VTA model was used to estimate future year 2040 volume forecasts. C/CAG provided the most
recent copies of the Year 2015 and Year 2040 models for use in this analysis. The Year 2015 and 2040
models were last updated in 2020 with adjustments made to include centroid connectors, and travel
outside of the model area and are the best and most recent tool currently available3. For the purpose of
this project, Transportation Analysis Zones (TAZ) 2015 was modified to represent the Plan-wide
Amendments in the model.

Year 2015 Model Adjustments

For the purpose of this analysis, the year 2015 model land uses were updated for the entire DTPP area to
reflect current (year 2021) development conditions. All other land uses were assumed to be consistent
with the current C/CAG-VTA model assumptions. As noted, the 2015 model is the best and most recent
tool currently available.

Year 2040 Model Adjustments

The Year 2040 without Project model was updated to include reasonably foreseeable projects, including
the City-proposed Transit District and recent Regional Housing Needs Assessment (RHNA) allocation. The
2040 model was not adjusted outside of Redwood City for the most recent proposed rezoning and
associated increased residential development as part of the eight-year RHNA allocations. These rezonings
are still under consideration and have not been finalized and any assumptions about their outcomes are
still too speculative to rely on for this analysis.

Cumulative 2040 Volume Forecasts

To develop the cumulative 2040 forecasts, the 2040 with Project model volumes were compared to the
year 2015 model volumes. For study intersections that are coded into the model, which include most

3 The updates in 2020 did not include any updates to the volume assumptions and the Year 2015 model is reflective
of the year 2015 conditions (i.e., pre-COVID-19).
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study intersections along major corridors such as El Camino Real, Whipple Avenue, Woodside Road, and
Alameda de las Pulgas, the net growth between the Existing 2015 and Year 2040 model were added to the
existing counts discussed in Chapter 3 to represent Cumulative Year 2040 with Project volumes as shown
in Figure 10. For study intersection that are not coded in the model, such as intersection of minor streets,
including Hudson Street & Redwood Avenue and Marshall Street & Arguello Street & Broadway, we
applied a growth factor of 22 percent consistent with the overall network growth between the year 2015
and 2040 within the study area. To develop Cumulative without Project volumes shown on Figure 9, the
trip assignment in Figure 7 was subtracted from the Cumulative Year 2040 with Project volumes from
Figure 10.

Cumulative Roadway Modifications

The Cumulative without Project scenario includes roadway network assumptions for the C/CAG-VTA
model, that generally include the Tier 1 improvements in the Regional Transportation Plan (RTP) for San
Mateo County, as well as those proposed by the Transit District. The Cumulative with Project scenario
includes manual adjustments to account for the transportation network changes proposed by the Plan-
wide Amendments as discussed in Chapter 1.

In addition, the analysis assumed that the dedicated right-turns would be removed at the following
locations to accommodate the planned Class IV protected bike lanes per the El Camino Real Corridor Plan:

. El Camino Real/Brewster Avenue (Intersection #5) northbound and southbound

. El Camino Real/Jefferson Avenue (Intersection #6) northbound

In each case the conversion of the dedicated right-turn lane to a Class IV protected bike lane, would
require that the outside through lane be converted to a shared through/right-turn lane.

As noted in Chapter 1, the City, in partnership with Caltrain, SamTrans, and the San Mateo County
Transportation Authority, is studying the feasibility of separating all existing at-grade crossings in
Redwood City. The six grade crossings are currently located at Whipple Avenue, Brewster Avenue,
Broadway, Maple Street, Main Street, and Chestnut Street. Grade separations are not proposed as part of
the Plan-wide Amendments. The grade separation project is a separate project that would be undertaken
independently from the Plan-wide Amendments project and would be subject to additional operations
analysis and separate CEQA review. The analysis in this LTA conservatively assumes current conditions, i.e.,
at-grade crossings remain at the six railroad crossings in Redwood City.

Cumulative with and without Project Intersection Level of Service

Level of service calculations were conducted to evaluate signalized and unsignalized intersection
operations under Cumulative without Project and Cumulative with Project conditions. Signal timing were
optimized at select intersections in the Cumulative No Project scenario to account for traffic growth in the
area and the optimized signal timing was carried through in the Cumulative with Project Conditions
scenario. The results of the level of service analysis are summarized in Table 13. The corresponding level
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of service calculation sheets are included in Appendix A. Peak hour signal warrant calculations for

unsignalized intersections that are deficient are provided in Appendix C.

Under Cumulative with Project Conditions, the following intersections result in an intersection LOS

deficiency based on the appropriate City and CMP deficient criteria outlined in Section “Intersection Level
of Service Standards:”

Intersection #1: Veterans Boulevard & Whipple Avenue (AM peak hour without and with
the Project)

Intersection #3: Woodside Road & Bay Road (AM and PM peak hours without and with
the Project)

Intersection #4: El Camino Real & Whipple Avenue (AM and PM peak hours without and with
the Project)

Intersection #6: Jefferson Avenue & Middlefield Road (AM and PM peak hours without and with
the Project)

Intersection #7: Middlefield Road & Main Street (AM and PM peak hours without and with
the Project)

Intersection #9: Jefferson Avenue & El Camino Real (AM and PM peak hours without and with
the Project)

Intersection #11: Hudson Street & Hopkins Avenue (AM and PM peak hours without and with
the Project)

Intersection #14: Woodside Road & Hudson Street (PM peak hour with the Project)

Intersection #15: Alameda de las Pulgas & Edgewood Road (AM and PM peak hours without
and with the Project)

Intersection #18: Alameda de las Pulgas & Woodside Road (AM and PM peak hour without and
with the Project)

Intersection #23: Main Street & Marshall Street & Spring Street (PM peak hour without
the Project)

Intersection #24: Main Street & Broadway (PM peak hour without the Project)

The LOS improves with the project for intersections 23 and 24 for the following reasons:

1.

=5

Intersection 23 (Main Street / Marshall Street / Spring Street) — the five-legged intersection
becomes a four-legged intersection with the closure of Spring Street, reducing the number of
approaches that need to be served by the traffic signal.

Intersection 24 (Main Street and Broadway) - the four-legged intersection becomes a three-
legged intersection with the closure of Broadway to the west of Main Street, reducing the number
of approaches that need to be served by the traffic signal.
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Table 13: Cumulative without and with Plan-wide Amendments Intersection Level of Service

Cumulative Cumulative with Project Change in
LOS Delay
Intersection Stanzdard Signal
Delay* LOS> Delay* LOS°| Warrant
Met?
Veterans Boulevard . AM 76.0 E 94.0 F +18.0
T & Whipple Avenue 19" D PM 49.9 D 53.6 D N/A +37
Veterans Boulevard . AM 17.3 B 17.8 B +0.5
e & Jefferson Avenue Sige] 2 PM 174 B 18.6 B N +1.2
Woodside Road & . AM 160.9 F 166.4 F +5.5
3 Bay Road Signal b PM 198.2 F 201.2 F N/A +3.0
El Camino Real & . AM 98.7 F 107.6 F +8.9
4 |Whipple Avenue Signal E PM 187.3 F 200.8 F N/A +13.5
Brewster Avenue & . AM 26.9 C 34.6 C +7.7
> Bl Camino Real Signal E PM 486 D 536 D N/A +50
Jefferson Avenue & . AM 80.2 F 83.7 F +22.9
®  Middlefield Road gl E PM 120.6 F 128.3 F N/A +58.4
Middlefield Road & . AM 131.5 F 161.3 F +29.8
7 Main Street Signal E PM 176.2 F 187.7 F N/A +115
Brewster Avenue & . AM 29.5 C 333 C +3.8
8 Broadway Signal D PM 28.7 C 30.1 C N/A +14
Jefferson Avenue & . AM 162.5 F 192.0 F +29.5
9 B Camino Real Signal E PM 1313 F 158.2 F N/A +26.9
Chestnut Street & El . AM 18.4 B 185 B +.1
U erifing Resl el D PM 245 C 249 c N/A ‘4
Hudson Street & AM 154.6 F 173.7 F Yes +19.1
n Hopkins Avenue AWSC D PM 86.2 F 93.8 F Yes +7.6
Hudson Street & . AM 40.6 D 45.8 D +5.2
12 etteron Avamie Sl D PM 403 D 424 D N/A +2.1
Hudson Street & AM 16.5 C 17.9 C No +1.4
13 Redwood Avenue AWSC D PM 14.7 B 15.2 C No +0.5
Hudson Street & . AM 514 D 52.7 D +13
14 \Woodside Road Signal D PM 51.8 D 61.0 E N/A +9.2
Alameda de las
. AM 172.4 F 196.3 F +23.9
15 Pulgas & Edgewood Signal D PM 132.6 F 142.7 E N/A +10.1
Road
Alameda de las
. . AM 35.8 D 394 D +3.6
16 Pulgas & Whipple Signal D PM 421 D 44.9 D N/A 128
Avenue
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Table 13: Cumulative without and with Plan-wide Amendments Intersection Level of Service

Change in

Cumulative Cumulative with Project
Delay

LOS

Intersection Stanzdard Signal
Delay* LOS® Delay* LOS> | Warrant
Met?
Alameda de las
. AM 354 D 39.1 D +3.7
17 Pulgas & Jefferson Signal D PM 367 D 381 D N/A 24
Avenue
Alameda de las
. . AM 140.8 F 155.1 F +14.3
18 Pulgas & Woodside Signal D PM 186.7 E 190.9 F N/A 42
Road
Winslow Street & . AM 21.0 C 23.7 C +2.7
19 Marshall street Signal E PM 236 C 26.9 C N/A +33
Marshall Street & . AM 15.8 B 16.2 B +0.4
20 \iddlefield Road =ignal E PM 172 B 18.0 B N/A +0.8
Jefferson Avenue & . AM 189 B 22.9 C +4.0
21 Marshall Street Signal E PM 437 D 59.1 E N/A +15.4
Broadway & . AM 7.0 A 72 A +0.2
e Jefferson Avenue Sige] 2 PM 254 C 20.4 C N/A -5.0
Main Street &
. AM 32.8 C 545 D +21.7
23 Marshall Street & Signal E PM 127.2 F 510 D N/A 76.2
Spring Street
Main Street & . AM 13.1 B 28.2 C +15.1
24 Broadway Sl E PM 86.9 F 77.4 E N/A +9.5
25 Walnut Street & e E AM 1.7 (18.5) A (C) 2.1 (22.5) A (Q) No +0.4 (+4.0)
Broadway PM 3.8 (36.3) A (E) 5.0 (47.0) A (E) No +1.2 (+10.7)
26 Walnut Street & e £ AM 22 (17.7) A (C) 2.8 (20.7) A (Q) No +0.6 (+3.0)
Marshall Street PM 2.7 (17.7) A (C) 2.7 (19.0) A Q) No +0.0 (+1.3)
Maple Street & AM 12.9 B 13.3 B No +0.4 (+0.6)
27 Marshall Street AWSC E PM 32.6 D 40.4 E No +7.8 (+16.5)
Broadway & Maple . AM 11.1 B 11.3 B +0.2
S Sl E PM 115 B 13.7 B N/A +22
Broadway & Spring . AM 57 A 6 6 6 6
29 Street Signal E PM 59 A N/A N/A N/A N/A

Notes: Bold text indicates intersection operates at unacceptable level of service. Bold and highlighted text indicates a deficiency

as defined in the Analysis Methods and Deficiency Threshold section of this document.

*Average delay for LOS F is a measurement of an unstable condition; therefore, unsignalized locations with delay greater than 120

seconds of average delay are reported as >120. The calculated delay may be found in Appendix C.

1. Signal = signalized intersection; AWSC = all-way stop-controlled intersection; SSSC = side-street stop-controlled intersection.

2. The LOS threshold is the least acceptable level of service. The thresholds are LOS D for City of Redwood City intersections and LOS
E for designated Congestion Management Program (CMP) intersections. For side-street stop-controlled intersections in Redwood
City, the whole intersection LOS threshold is provided with the worst approach LOS threshold in parenthesis.

3. AM = morning peak hour, PM = evening peak hour.
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4. Whole intersection weighted average control delay expressed in seconds per vehicle for signalized and all-way stop control
intersections. Total control delay for the worst movement is presented in parentheses for side-street stop-controlled intersections.

5. LOS = Level of Service calculations conducted using the Synchro 11 level of service analysis software package, which applies the
methodology described in the HCM 6™ Edition or HCM 2000.

6. Spring Street is vacated with the Plan-wide Amendments.

Source: Fehr & Peers, 2022.

Cumulative with Project Intersection Deficiencies and Mitigation
Improvements

This section of the report evaluates the intersection LOS results, summarized in Table 14, against the City
of Redwood City's or C/CAG's criteria, as appropriate, for intersection deficiencies and presents mitigation
improvements for identified deficiencies. Level of service calculation sheets for the mitigation
improvements identified below may be found in Appendix D.

Intersection #1: Veterans Boulevard & Whipple Avenue (MI-1)

The addition of Project traffic under Cumulative with Project Conditions would exacerbate the
unacceptable LOS E operations during the AM peak hour to degrade to unacceptable LOS F. For these
reasons, the Veterans Boulevard & Whipple Avenue intersection exceeds the City's intersection
deficiency threshold.

Mitigation improvements to address the substantial effect include changing the signal phasing to allow
for protected eastbound lefts from Whipple Avenue onto northbound Veterans Boulevard, in addition to
southbound right-turn overlap phasing from Veterans Boulevard onto westbound Whipple Avenue.

Operations at the Veterans Boulevard & Whipple Avenue intersection would improve from LOS F (with
94.0 seconds of delay) to LOS E (with 71.8 seconds of delay). While the intersection would still operate
below the City's LOS D standard, the mitigation improvement would reduce they intersection delay by
more than 22 seconds as shown in Table 14. Since the mitigation improvement improves the delay by at
least five seconds (the deficiency threshold) the deficiency at the Veterans Boulevard & Whipple Avenue
intersection would be reduced and no longer have a substantial effect. As specific development projects
are proposed in the Plan-wide Amendments, they will be required to pay their fair share contribution to
the mitigation improvements discussed above for the Veterans Boulevard/Whipple Avenue intersection.

Intersection #3: Woodside Road & Bay Road (Ml-2)

The addition of Project traffic under Cumulative with Project Conditions would exacerbate deficient LOS F
operations during the AM and PM peak hours and add at least five seconds of delay. For these reasons,
the Woodside Road & Bay Road intersection exceeds the City's intersection deficiency threshold.

The following mitigation improvements would reduce the severity of this deficiency:
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* Contribute toward widening the southbound approach on Woodside Road to include one
left-turn lane, three through lanes, and one right-turn lane as part of the US 707/SR 84
(Woodside Road) Interchange Project.

¢ Contribute toward installation of Class Il bikeways (bike lanes) on all four legs of the
intersection as part of the US 107/SR 84 (Woodside Road) Interchange Project and in line
with the Redwood City General Plan.

These mitigation improvements would improve the intersection delay by at least five seconds under the
AM and PM peak hours as shown in Table 14 and alleviate the transportation deficiency.

Increasing vehicle capacity by widening Woodside Road would have a detrimental effect on bicyclists and
pedestrians because the increased roadway width increases the distance bicyclists and pedestrians must
cross to navigate the intersection, increasing their exposure to vehicular traffic. The effect to bicyclists is
partially offset with the installation of Class Il bikeways as part of the mitigation improvement. As specific
development projects are proposed in the Plan-wide Amendments, they will be required to pay their fair
share contribution to the mitigation improvements discussed above.

Intersection #4: El Camino Real & Whipple Avenue (Mi-3)

The addition of Project traffic under Cumulative with Project Conditions would exacerbate deficient LOS F
operations during the AM and PM peak hours. For these reasons, the El Camino Real & Whipple Avenue
intersection exceeds C/CAG's intersection deficiency threshold.

As discussed under Existing with Project Conditions, mitigation improvements to address the substantial
effect include the provision of a third dedicated northbound through lane (for a total of one left-turn lane,
three through lanes, and one right-turn lane). However, there are right-of-way constraints that limit the
feasibility of the mitigation improvement, and the vehicle LOS substantial effect cannot be reduced.

As development is initiated in the Plan-wide Amendments, the individual project applicants would be
required to pay towards the City's TIF.

Intersection #6: Jefferson Avenue & Middlefield Road (MI-4)

The addition of Project traffic under Cumulative with Project Conditions would exacerbate deficient LOS F
operations during the AM and PM peak hours and add at least five seconds of delay. For these reasons,
the Jefferson Avenue & Middlefield Road intersection meets the City's intersection deficiency threshold.

Mitigation improvements to address the substantial effect include the provision of a second dedicated
westbound left lane (for a total of two left-turn lanes, one through lane, and one right-turn lane) from
Middlefield Road onto southbound Jefferson Avenue. However, there are right-of-way constraints that
limit the feasibility of the mitigation improvement. An additional lane would at minimum need an
additional ten feet. The current width between the right turn lane and curb is six feet for parking. Thus, the
improvement would not be feasible, and the vehicle LOS substantial effect cannot be reduced. No feasible
mitigation improvements are identified for this location.

(]
e



Redwood City Plan-wide Amendments
Local Transportation Analysis
December 2022

Intersection #7: Middlefield Road & Main Street (MI-5)

The addition of Project traffic under Cumulative with Project Conditions would exacerbate deficient LOS F
operations during the AM and PM peak hours and add at least five seconds of delay. For these reasons,
the Middlefield Road & Main Street intersection exceeds the City's intersection deficiency threshold.

The DTPP identified the following mitigation improvements at the Middlefield Road/
Main Street intersection:

* restriping the eastbound approach on Middlefield Road to one dedicated left-turn lane and one
shared through/right-turn lane,

* accommodating a dedicated left-turn lane on the westbound approach on Middlefield Road, and

* changing the signal phasing from a current split-phase to protected left-turn phasing.

To accommodate the proposed changes at the Middlefield Road/Main Street intersection the lane
geometries at the Middlefield Road/Maple Street intersection would also need to be adjusted, since the
two intersections are directly adjacent to each other, and they share a traffic signal controller. Specifically,
the eastbound Middlefield approach would be converted to a combined left-turn / through / right-turn
lane to accommodate a bike lane, as shown below.

Mark bike traveled way |
through intersection

#s
Mark bike traveled way
through intersection

Evaluate curb
extension
feasibility
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Operations at the Middlefield Road/Main Street intersection can be improved to LOS D under the AM and
PM peak hours as shown in Table 14 by implementing the improvements from the DTPP.

With the roadway improvements shown above and protected left-turn phasing on Middlefield Road at
both the Main Street and Maple Street intersections, the deficiency at the Middlefield Road/ Main Street
intersection would be reduced and no longer have a substantial effect. As specific development projects
are proposed in the Plan-wide Amendments, they will be required to pay their proportional contribution
to the intersection modifications discussed above.

Intersection #9: Jefferson Avenue & El Camino Real (MI-6)

The addition of Project traffic under Cumulative with Project Conditions would exacerbate deficient LOS F
operations during the AM and PM peak hours and add at least five seconds of delay. For these reasons,
the Jefferson Avenue & El Camino Real intersection exceeds the City's intersection deficiency threshold.

Mitigation improvements to address the substantial effect include the provision of a third dedicated
northbound through lane (for a total of one left-turn lane, three through lanes, and one right-turn lane).
However, there are right-of-way constraints that limit the feasibility of the mitigation improvement, and
the vehicle LOS substantial effect cannot be reduced.

In support of General Plan Policy BE-27 (Improve walking, bicycling, and electric bicycle/scooter facilities
to be more convenient, comfortable, and safe, and therefore more common transportation modes in
Redwood City) and RWCmoves Goal 2 (Create a walking and bicycling-friendly community that provides a
safe, balanced, and convenient transportation system), projects that come forth as part of the Plan-wide
Amendments should pay their proportional share to implement bicycle and pedestrian improvements at
the EI Camino Real/Jefferson Avenue intersection consistent with those identified in the City's £l Camino
Real Corridor Plan (2017) and the City's Walk Bike Thrive report. This includes high-visibility crosswalks
and ADA access ramps on all legs of the intersection, re-alignment of the crosswalks on north and west
legs of intersection, improved medians, installation of advanced limit lines, implementing lead pedestrian
intervals, implementation of the Class IV protected bike lanes on EI Camino Real, radar feedback signs on
Jefferson Avenue, and a partially protected intersection. These improvements would mitigate any bicycle /
pedestrian deficiencies.

In addition, since the intersection is projected to operate at LOS F with delays in excess of 100 seconds
that cannot be improved with intersection improvements, there is potential for vehicles to divert from El
Camino Real onto surrounding neighborhood streets. This includes local streets that provide alternate
routes to El Camino Real, such as Lexington Avenue, Adams Street, and Madison Street. The potential cut-
through routes do not necessarily represent routes that are superior to travel on El Camino Real however,
travel behavior is often hard to predict. Therefore, the Project will be required to set aside $600,000 to
monitor cut-through traffic and potentially install traffic calming measures should issues arise due to
implementation of the Plan-wide Amendments. The City’s Policy and Guidelines for Residential Traffic
Calming should be considered when evaluating the need for potential traffic calming measures.
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As specific development projects are proposed in the Plan-wide Amendments, they will be required to pay
their proportional contribution to the intersection modifications discussed above.

Intersection #11: Hudson Street & Hopkins Avenue (MI-7)

The addition of Project traffic under Cumulative with Project Conditions would exacerbate the LOS F
operations during the AM and PM peak hours and increase the intersection delay by at least five seconds.
In addition, the intersection meets the peak-hour volume warrant during both the morning and evening
peak hours. For these reasons, the Hudson Street & Hopkins Avenue intersection exceeds the City's
intersection deficiency threshold.

As discussed under Existing with Project Conditions, while addition of a traffic signal would address the
operational deficiency, it would conflict with the City's pedestrian and bicycle goals and is not desirable in
the residential neighborhood as it could contribute to increased speeds and higher traffic volumes. No
feasible mitigation improvements are identified for this location.

Intersection #14: Woodside Road & Hudson Street (MI-8)

The addition of Project traffic under Cumulative with Project Conditions would cause the acceptable LOS
D operations during the PM peak hour to degrade to unacceptable LOS E. For this reason, the Woodside
Road & Hudson Street intersection exceeds the City’s intersection deficiency threshold.

Mitigation improvements to address the substantial effect include the provision of a dedicated
southbound right-turn lane on Hudson Street (for a total of one shared left-turn/through lane and one
right-turn lane) onto westbound Woodside Road. A dedicated right-turn lane could require a minimum
width of 10 feet. The width of the southbound approach is 15 feet; thus, there are right-of-way constraints
that limit the feasibility of the mitigation improvement and the vehicle LOS substantial effect cannot

be reduced.

In support of General Plan Policy BE-27 (Improve walking, bicycling, and electric bicycle/scooter facilities)
and RWCmoves Goal 2 (Create a walking and bicycling-friendly community) projects that come forth as
part of the Plan-wide Amendments should pay their fair share contribution to the design and
implementation of a crosswalk, including ADA compliant ramps, across the north leg of Hudson Street.

Intersection #15: Alameda de las Pulgas & Edgewood Road (MI-9)

The addition of Project traffic under Cumulative with Project Conditions would exacerbate deficient LOS F
operations during the AM and PM peak hour and increase the intersection delay by at least five seconds.
For these reasons, the Alameda de las Pulgas & Edgewood Road intersection exceeds the City's
intersection deficiency threshold.

As discussed under Existing with Project Conditions, mitigation improvements to address the substantial
effect include the conversion of the eastbound approach on Edgewood Road from a dedicated left-turn
lane and a shared through/right-turn lane to a shared left-turn/through lane and a dedicated right-turn
lane. To accommodate this improvement, the east-leg of the intersection would need to be modified by
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shifting the center median to the north and restricting parking on the north side of the east-leg for at
least 75 feet.

With the mitigation improvement, operations at the Alameda de las Pulgas & Edgewood Road
intersection would improve by nearly 120 seconds during the AM peak hour and 40 seconds during the
PM peak hour as shown in Table 14. While the intersection would still operate at LOS F below the City’s
LOS D standard, the mitigation improvement would reduce the delay by at least five seconds (the
deficiency threshold) and the deficiency at the Alameda de las Pulgas & Edgewood Road intersection
would be reduced and no longer have a substantial effect. As specific development projects are proposed
in the Plan-wide Amendments, they will be required to pay their proportional contribution to the
intersection modifications identified above.

Intersection #18: Alameda de las Pulgas & Woodside Road (MI-10)

The addition of Project traffic under Cumulative with Project Conditions would exacerbate deficient LOS F
operations during the AM peak hour and increase the intersection delay by at least five seconds. For these
reasons, the Alameda de las Pulgas & Woodside Road intersection exceeds the City's intersection
deficiency threshold.

As discussed under Existing with Project Conditions, there are right-of-way and pedestrian safety
constraints that limit the feasibility of the mitigation improvement to address the vehicle LOS substantial
effect. However, consistent with City policies, projects that come forth as part of the Plan-wide
Amendments should pay their proportional contribution to develop intersection improvement plans for
the intersection. The redesign of the intersection should prioritize pedestrian and bicycle improvements,
including consideration for removal of the “porkchop” islands that currently allow for higher speed right-
turns on three of the four corners.
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Table 14: Cumulative with Project Conditions Intersection Mitigation
Improvements Summary
Intersection Operations

Without With
Improvements Improvements

Intersection Mitigation Improvements’

Delay LOS® Delay LOS3

Veterans Boulevard & MI-1: Change the signal phasing for

94.0 F .
1 Whipple Avenue protected eastbound lefts and permissive AM 718 E
. PM 53.6 D 53.6 D
and overlap southbound rights.
Woodside Road /Bay . . AM  166.4 F 114.0 F
3 Road MI-2: Contribute to the TIF PM 201.2 E 114.2 E
El Camino Real & . . AM No feasible vehicle operational
4 Whipple Avenue MI-3: Contribute to the TIF PM improvements identified
Jefferson Avenue & S AM . . .
6 Middlefield Road MI-4: No feasible improvements PM No feasible improvements identified
7 Middlefield Road & MI-5: Implement signal timing and AM 161.3 F 52.6 D
Main Street geometry changes PM 187.7 F 50.4 D
8 Jefferson Avenue & EI  MI-6: Implement pedestrian and bicycle AM No feasible vehicle operational
Camino Real intersection improvements PM improvements identified
11 Hudsgn Street & MI-7: No feasible improvements AM No feasible improvements identified
Hopkins Avenue PM
Woodside Road/ MI-8: Contribute to the design and AM No feasible vehicle operational
14 . . . . o
Hudson Street implementation of a crosswalk PM improvements identified
15 Alameda de las Pulgas MI-9: Modify eastbound and westbound AM 196.3 F 81.7 F
& Edgewood Road approach PM 142.7 F 104.3 F
18 Alameda de las Pulgas MI-10: Fund intersection improvement AM No feasible vehicle operational
& Woodside Road plan PM improvements identified

Notes: Bold text indicates intersection operates at unacceptable level of service. Bold and highlighted text indicates a deficiency as
defined in the Analysis Methods and Deficiency Threshold section of this document. The calculated delay may be found in

Appendix A.

*This mitigation improvement is not the preferred mitigation improvement associated with this intersection deficiency. Please see
associated text for preferred mitigation improvement.

1. Mitigation Improvements are roadway capacity enhancing improvements that would decrease delay back to without

Project conditions.

2. AM = morning peak hour, PM = evening peak hour.

3. LOS = Level of Service. The method described in the Highway Capacity Manual (HCM) (Transportation Research Board) was used
to prepare the LOS calculations for the signalized study intersections. This method analyzes intersection operations based on
average control delay per vehicle. Control delay includes the initial deceleration delay, queue move-up time, stopped delay, and final
acceleration delay. The average control delay is calculated using Synchro analysis software and is correlated to a LOS designation
Source: Fehr & Peers, 2022.
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Roadway Closures and Conversions

This section discusses in more detail the circulation effects of the proposed roadway closures and
conversions outlined in Chapter 1.

Broadway Closure

During the COVID-19 pandemic, the City of Redwood City closed the segment of Broadway between
Jefferson Avenue and Main Street to vehicle traffic, allowing restaurants to expand their outdoor dining
footprint while maintaining access for pedestrians, bicyclists, and emergency vehicles. The Plan-wide
Amendments would make the closure of Broadway to vehicle access permanent. The segment of
Broadway being closed to vehicle access is about 500 feet in length. Through vehicles would need to
divert to Marshall Street or Middlefield Road to connect between Jefferson Avenue and Main Street,
depending on the ultimate destination. The “with Project” scenarios for Existing and Cumulative
Conditions each account for the Broadway closure. Specifically, the roadway volumes were adjusted at the
following intersections to account for the Broadway closure:

* Jefferson Avenue/Middlefield Road (#6)
* Middlefield Road/Main Street (#7)

e Jefferson Avenue/Marshall Street (#21)
¢ Jefferson Avenue/Broadway Street (#22)
* Main Street/Marshall Street (#23)

* Main Street/Broadway (#24)

As shown in Table 11 and Table 13, the LOS and associated delays remain very similar compared to the
corresponding “without Project” scenario. For the Cumulative scenario, the Jefferson Avenue and Main
Street intersections at Middlefield Road both operate at LOS F with and without the Project and are
considered to have a substantial effect. Since the two intersections operate at LOS F without the Project,
the substantial effect is not caused by the Broadway Avenue closure. As discussed in the mitigation
improvements section, improvements are proposed for the Middlefield Road/Main Street intersection (#7)
to address LOS effects. It should be noted that the improvements were identified under previous analysis
results for downtown projects that did not include the closure of Broadway Avenue. The closure of
Broadway would also result in the removal of on-street parking (and associated parking revenue).

Marshall Street Garage Access

The closure of Broadway between Jefferson Avenue and Main Street would remove one access point for
the Marshall Street Parking Garage, which was designed to have one access point via Marshall Street and
another via Broadway. With the closure of Broadway between Jefferson Street and Main Street, the
Marshall Street Parking Garage would only be accessible via Marshall Street. Vehicles traveling on
Broadway would have to continue to either Jefferson Avenue or Main Street and use Marshall Street to
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access the parking garage. The closure of Broadway would require vehicles to travel about 650 feet to the
Marshall Street garage entrance, compared to 420 feet without the closure.

Drivers in the garage may also experience longer delay entering and exiting with only one access point.
Several improvements could be considered to increase vehicle ingress and egress at the Marshall Parking
garage, including prepaid parking for the garage for events to expedite access/egress, having manual
traffic control pre-/post-events at the garage driveway, relocating the gates to the interior of the garage
to minimize queue spillback onto Marshall, and widening the garage driveway to have three lanes instead
of two (with one of the lanes being reversible to accommodate inbound and outbound traffic depending
on need). Any of the improvements will require further evaluation and coordination with the City.

Similarly, service vehicles (deliveries, garbage, etc.) that normally use Broadway to service the businesses
on Broadway would need to use the surrounding streets / alleys, such as large trucks having to use
Marshall Street and move freight on dollies through the Marshall Garage instead of using Broadway, or
trash collection using pedestrian spaces instead of Broadway.

Main Street Parking Lot

The closure of Broadway between Jefferson Avenue and Main Street would also remove one access point
for the Main Street Lot, a surface parking lot off the west side of Broadway Avenue. Two access points
would remain, one via Main Street and another via Jefferson Street. To access the lot from Broadway,
vehicles would have to drive down either Jefferson Avenue or Main Street, which is about 430 feet,
compared to 300 feet without the closure.

Hamilton Street Closure

The Plan-wide Amendments would close Hamilton Street to vehicle access between Marshall Street and
Broadway while maintaining access for pedestrians, bicyclists, and emergency vehicles. The segment to be
closed is about 350 feet in length. Through vehicles would need to divert to Winslow Street or Middlefield
Road to connect between Broadway and Marshall Street, depending on the ultimate destination. The
"with Project” scenarios for Existing and Cumulative Conditions each account for the Hamilton Street
closure. Specifically, the roadway volumes were adjusted at the following intersection to account for the
Hamilton Street closure:

*  Winslow Street/Marshall Street (#19)

As shown in Table 11 and Table 13, the LOS and associated delays remain very similar compared to the
corresponding “without Project” scenario. No adverse effects were identified at the Winslow
Street/Marshall Street intersection.

The closure of Hamilton Street would result in the loss of on-street parking (and associated parking
revenue). The parking lots along Hamilton Street would lose an entrance/exit. To access the parking lots
while traveling westbound on either Marshall or Broadway, vehicles would have to use Winslow Street,
which is about 450 feet, compared to 200 feet without the closure. Similarly, service vehicles (deliveries,
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waste removal, etc.) that normally use Hamilton Street to service the businesses along Hamilton Street
would need to use the surrounding streets.

Spring Street Closure

The Plan-wide Amendments would eliminate all access to Spring Street (vehicle, bicycle, pedestrian, etc.)
between Main Street and Maple Street, which is about 700 feet in length. Vehicles that currently use
Spring Street would need to divert to Marshall Street or Broadway to connect between Main Street and
Maple Street, depending on the ultimate destination. The “with Project” scenarios for Existing and
Cumulative Conditions each account for the Spring Street closure. Specifically, the roadway volumes were
adjusted at the following intersections to account for the Spring Street closure:

* Main Street/Marshall Street (#23)

* Main Street/Broadway (#24)

*  Walnut Street/Broadway (#25)

*  Walnut Street/Marshall Street (#26)
* Maple Street/Marshall Street (#27)
* Maple Street/Broadway (#28)

As shown in Table 11 and Table 13, the LOS and associated delays remain very similar compared to the
corresponding “without Project” scenario. No adverse effects were identified at any of the intersections
listed above.

Winklebleck Street Closure

The Plan-wide Amendments would close Winklebleck Street between California Street and James Avenue
(about 275 feet in length). Through traffic could use Broadway or El Camino Real to access California
Street or James Avenue, depending on the ultimate destination. Since this is a relatively short roadway
segment being closed, the circulation effects are negligible. The closure does not affect any of the Plan-
wide Amendments study intersections.

Walnut Street Conversion

The Plan-wide Amendments would convert Walnut Street between Broadway and Marshall Street (about
350 feet in length) from a one-way (northbound) street to a two-way street. Through traffic could use
Walnut Street to go south instead of Main Street or Maple Street, depending on the ultimate destination.
The "with Project” scenarios for Existing and Cumulative Conditions each account for the Walnut Street
conversion. Specifically, the roadway volumes were adjusted at the following intersections to account for
the Walnut Street conversion:

* Main Street/Marshall Street (#23)
* Main Street/Broadway (#24)
*  Walnut Street/Broadway (#25)
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* Walnut Street/Marshall Street (#26)
* Maple Street/Marshall Street (#27)
* Maple Street/Broadway (#28)

As shown in Table 11 and Table 13, the LOS and associated delays remain very similar compared to the
corresponding “without Project” scenario. No adverse effects were identified at any of the intersections
listed above.

The conversion of Walnut Street to a two-way roadway would result in the loss of on-street parking (and
associated parking revenue) but would provide an additional north-south connection and could help
reduce the number of trips on adjacent streets (Marshall Street, Main Street, Maple Street, Broadway).
Vehicles can go straight down Walnut Street, which is about 400 feet, instead of having to go around
using adjacent streets which can range from 1,000 to 1,500 feet. Similarly, service vehicles (deliveries,
waste removal, etc.) that normally use Main Street or Maple Street to service the businesses along Walnut
Street could use Walnut Street.

California Street Closure

The Plan-wide Amendments would close California Street between Winklebleck Street and James Avenue
(about 300 feet in length). Through traffic could use El Camino Real or the proposed Franklin Street
extension (discussed below) to access James Avenue, depending on the ultimate destination. Since this is
a relative short roadway segment being closed and there are parallel facilities available, the circulation
effects are negligible. The closure does not affect any of the Plan-wide Amendments study intersections.

Franklin Street Extension

The Plan-wide Amendments would extend Franklin Street between California Street and Jefferson Avenue
(about 1,200 feet in length). With the proposed Franklin Street, through traffic could use Franklin Street to
go east-west instead of California Street or El Camino Real, depending on the ultimate destination.
Franklin Street would also extend through the Transit District site to connect to Jefferson Avenue. The
closure does not affect any of the Plan-wide Amendments study intersections.
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7. Transit, Bicycle, and
Pedestrian Evaluation

This chapter provides an overview of the transit, bicycle, and pedestrian evaluations and identification of
potential significant deficiencies and required mitigation improvements.

Bicycle and Pedestrian

The existing bicycle and pedestrian facilities are discussed in greater detail in Chapter 3. The Plan-wide
Amendments proposes pedestrian, bicycle, and transit enhancements to improve safety and connectivity
to and from the greater Downtown and surrounding neighborhoods. These pedestrian, bicycle, and transit
improvements would generally be consistent with the circulation plan set forth in the DTPP and
RWCmoves and Redwood City Walk Bike Thrive Plan and not preclude any improvements listed in the
City's Walk Bike Thrive Plan

Specific pedestrian improvements proposed as part of the Plan-wide Amendments include:

* Vacation / closure of various street segments to vehicles and open to pedestrians

* Widened sidewalks and protected pedestrian crossings on certain designated streets.

Specific bicycle improvements proposed as part of the Plan-wide Amendments include:

* Vacation / closure of various street segments to vehicles and open to bicyclists

* Protected bike lanes and potential improvements to bus loading along El Camino Real, protected
bike lanes on part of Brewster Avenue, and bicycle improvements on Broadway, James Avenue,
Brewster Avenue, Arguello Street, Jefferson Avenue, Middlefield Road, Maple Street, Main Street,
Winslow Street and Veterans Boulevard.

The Plan-wide Amendments do not meet any of these City's bicycle significant deficiency thresholds as
discussed below, and therefore, the Project would not have significant bicycle deficiency and no
mitigation improvements are required:

* Project does not disrupt existing or planned bicycle facilities or is otherwise inconsistent with
RWCmoves or future plans.

* Project does not add bicycle trips along project frontage to an existing facility that does not meet
current bicycle design standards.

Similarly for pedestrian access, the Plan-wide Amendments do not meet any of these City's pedestrian
significant deficiency thresholds as discussed below and no mitigation improvements are required:
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* Project does not fail to provide safe and accessible pedestrian connections between project
buildings and adjacent streets, trails, and transit facilities.

* Project does not add trips to an existing facility along the project frontage that does not meet
current pedestrian design standards.

As development is initiated in the Plan-wide Amendments, the individual project applicants will be
required to meet the circulation requirements of the Plan-wide Amendments and document consistency
with City’s pedestrian and bicycle deficiency thresholds outlined in the City’s TAM. This would include
providing and/or upgrading ADA ramps at intersection crossings, providing sidewalks that meet the DTPP
design requirements, wayfinding and other required circulation standards and requirements consistent
with City plans and policies not specifically addressed in this LTA.

Transit

Per City guidelines, significant transit deficiencies would occur if the Project disrupts existing or planned
transit facilities and services or conflicts with City adopted plans, guidelines, policies, or standards, as well
as compatibility with Caltrain’s 2040 Business Plan (2020) and Reimagine SamTrans (March 2022), a plan
that redesigns the entire SamTrans bus system.

Since the project does not disrupt existing or planned transit facilities and services or conflict with City
adopted plans, guidelines, policies, or standards, the Plan-wide Amendments is considered to not have a
significant transit deficiency. The Plan-wide Amendments also incentivizes development in a transit-rich
area and individual development proposals will be subject to the City’'s TDM ordinance and other City
policies such as parking requirements that discourage single occupancy vehicle trips, which will further
incentivize the use of transit.

As noted under the Bicycle and Pedestrian discussion above, as development is initiated under the Plan-
wide Amendments, the individual project applicants will be required to meet the circulation requirements
of the Plan-wide Amendments and document consistency with City’s transit deficiency thresholds outlined
in the City's TAM. This would include complying with wayfinding and other required circulation standards
and requirements consistent with City plans and policies not specifically addressed in this LTA.
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8. Freeway Operations

This chapter describes the potential operational deficiencies on the freeway mainline and ramps due to
the Project under Existing and Cumulative conditions.

Existing Freeway Level of Service

Due to COVID-19, we used 2019 data to reflect pre-pandemic conditions. Ramp and mainline count data
were obtained from the Performance Measurement System (PeMS) database (2019). Traffic volumes that
represent a typical weekday were selected. Existing AM and PM peak hour traffic volumes on the study
freeway segments and ramps are presented in Table 15 and Table 16, respectively. The freeway mainline
segments and ramp junction operations were evaluated using a volume-to-capacity analysis. Under
Existing Conditions, all freeway segments currently operate at or better than the Congestion Management
Program (CMP) LOS standard, LOS E or F, except for the US 101 northbound segment from Marsh Road to
Woodside Road during the morning peak period. All ramps operate at LOS D or better.

Table 15: Existing Freeway Segment LOS Results

NB
AM

8,793 1.01 F
US 101 from Marsh Road to SB 7,573 0.87 D
. F
Woodside Road NB 7475 0.86 D
PM
SB 7457 0.86 D
NB 7,962 0.92 E
AM
US 101 from Woodside Road . SB 8,275 0.95 E
to Whipple Avenue NB 7137 0.82 D
PM
SB 7,837 0.90 E
US 101 from Whipple Avenue 2 AM NB 8,389 0.91 E
g el iz PM NB 8246 0.90 E
US 101 from Whipple Avenue . AM SB 8,100 0.88 D
to Brittan Avenue* PM SB 6,187 067 C
US 101 from Brittan Avenue to £ AM SB 7413 0.81 D
Holly Street PM sB 6,261 0.68 C

Notes: Bold text indicates the segment operates at LOS F.
1. Per C/CAG 2021 Congestion Management Program (CMP) Monitoring Report.
2. Volumes from PeMS were factored up to account for queuing and travel speed within each segment.
3. V/C = Volume-to-Capacity Ratio
4. US 101 SB is split into two parts, with an on-/off-ramp only for the southbound side at Brittan Avenue.
Source: Fehr & Peers, 2022.
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Table 16: Existing Freeway Ramp LOS Results

Peak Volume

3
Hour Served? v/c LOS

Freeway Interchange and Ramp Type Capacity’

US 101 / Woodside Road

AM 1,272 0.64 C
Off-Ramp to Woodside Road  Diagonal 2,000
PM 1,107 0.55 C
Northbound AM 1049 058 C
On-Ramp frgm Eastbound Loop 1,800 ! ‘
Woodside Road PM 866 0.48 B
: AM 884 0.44 B
Off-Ramp tg Westbound Diagonal 2,000
Woodside Road PM 1,008 0.50 @
Southbound AM 1,063 0.53 C
On-Ramp from Woodside Diagonal 2,000 : :
Road PM 1,310 0.66 C
US 101 / Whipple Avenue
_ AM 1,040 0.58 C
Northbound On Ramp from Eastbound Loop 1,800
Whipple Avenue PM 1,001 0.56 C
Notes:

1. Theoretical capacities of off-ramps per Exhibit 25-3 of HCM 2000: 2,000 vehicles per hour (vph) for single-lane diagonal
ramps, 1,800 vph for loop ramps, and 3,800 vph for dual-lane diagonal off-ramps. For on-ramps, capacities are based on a
maximum ramp metering rate of 900 vphpl.

2. Volume Served is the number of vehicles that were counted. This does not account for queue spillbacks that may result
from higher demand volumes.

3. V/C = Volume-to-Capacity Ratio

Source: Fehr & Peers, 2022.

Existing with Project Conditions

The study freeway segments and ramps on US 101 were analyzed to determine if added traffic resulting
from the Project would cause deficiencies in freeway system operations. The results are shown in Table 17
and Table 18.

The "with Project” scenario includes the US 101 Express Lanes that were built by Caltrans and opened in
February 2022. Based on the San Mateo 101 Hybrid HOV Lane Analysis Final Mainline Report prepared by
Kittleson & Associates in March 2012, around 5% of the mixed-use volume is estimated to shift to use the
Express Lanes. This applies to the Existing with Project scenario and both the Cumulative without and with

Project scenarios.

Results of the analysis shows that under the Existing with Project scenario, the added traffic resulting from
the Project would degrade the following segment:

¢ Northbound US 101 from Marsh Road to Woodside Road in the AM peak hour
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Mitigation improvements to address the substantial effect would require construction of an additional
mixed flow and/or HOV lane. This widening may not be feasible due to right-of-way constraints and the
City's lack of authority to independently implement a widening (the freeway is under Caltrans jurisdiction).
Therefore, no improvements are identified.

Table 17: Existing with Project Freeway Segment LOS Results

Emstmg it Existing with Project
Peak Pro;ect
Freeway Segment Hour Capacity
v v T

8,700 8793 1.01 157  18% 8950 1.03 F
US 101 from Marsh Road SB 8,700 7573 087 D 54 06% 7627 088 D
to Woodside Road oM NB 8700 7475 08 D 57 07% 7532 087 D
SB 8,700 7457 08 D 138 16% 7595 087 D
NB 8,700 7962 092 E 27 03% 7989 092 E
US 101 from Woodside AM SB 8,700 8275 095 E 12 01% 8287 095 E
Road to Whipple Avenue NB 8,700 7137 082 D 14 02% 7,51 082 D
PM SB 8,700 7837 090 E 19  02% 7856 090 E
US 101 from Whipple AM B 9,200 8389 091 E 54  06% 8443 092 E
Avenue to Holly Street PM 9,200 8246 090 E 138 15% 8384 091 E
US 101 from Whipple AM 9,200 8100 088 D 157 17% 8257 090 E
Avenue to Brittan Avenue  p\ 9,200 6187 067 C 57  06% 6244 068 C
US 101 from Brittan AM 8 9,200 7413 081 D 157 17% 7570 082 D
Avenue to Holly Street  ppy 9,200 6261 068 C 57 06% 6318 069 C
Notes: Bold text indicates the segment operates at LOS F.
1. V/C = Volume-to-Capacity Ratio
Source: Fehr & Peers, 2022.
-
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Table 18: Existing with Project Freeway Ramp LOS Results

EX|st|ng without Project Existing with Project
Freeway Interchange and Peak
()
i L P P P

US 101 / Woodside Road

Off-Ramp to AM 1272 064 C 137 69% 1409 070 C
Woodside Road  ppn 1,107 055 C 46 23% 1,153 057 C
Northbound &, pampfrom  AM 1,049 058 C 0 0 1049 058 C
Eastbound
Woodside Road ~ PM 866 0.48 B 0 0 866 0.48 B
Off-Ramp to AM 884 044 B 0 0 864 0.44 B
Westbound PM 1,008  0.50 C 0 0 1,008 050 B
Southbound Woodside Road ' : ' :
On-Ramp from  AM 1,063 053 C 43 21% 1,106 055
Woodside Road  pp 1,310 066 C 126 63% 1436 072

US 101 / Whipple Avenue

On-Ramp from AM 1040 0.58 C 56 3.1% 1,096 0.61 C
Northbound Eastbound

Whipple Avenue  PM 1001 056 C 145 81% 1,146 064  C

Notes: Theoretical capacities of ramps per Exhibit 25-3 of HCM 2000: 1,800 vehicles per hour (vph) for loop ramps, 2,000 vph for
single-lane diagonal ramps, and 3,800 vph for dual-lane diagonal off-ramps. For on-ramps, capacities are based on a maximum
ramp metering rate of 900 vphpl.

1. V/C = Volume to Capacity ratio
Source: Fehr & Peers, 2022.

Results of the analysis shows that the added traffic due to the Project would not cause any of the studied
freeway ramps to degrade to an unacceptable level of service.

Cumulative Conditions

The freeway mainline and ramp operations under the Cumulative without Project and with Project
conditions are presented in Table 19 and Table 20, respectively.
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Table 19: Cumulative with Project Freeway Segment LOS Results

Cumulatlve without Cumulative with Project
Pro;ect
Peak
Freeway Segment Capacity
Hour : Added Aof :
Volume | V/C' | LOS Trips Volume | V/C' | LOS

157 1.7% 8422 092
57 06% 6517 0.71

US 101 from Brittan Avenue AM SB 9,200 8,265 0.90
to Holly Street PM SB 9,200 6,460 0.70

8700 9310 1.07 157  18% 9467 1.09 F

US 101 from Marsh Road to SB 8700 7,600 087 E 54  06% 7654 088 E
Woodside Road NB 8700 7600 087 E 57  07% 7657 088 E

PM SB 8700 8075 093 E 138 16% 8213 094 E

Iy NB 8700 8075 093 E 27 03% 87102 093 E

US 101 from Woodside SB 8700 8930 1.03 F 12 01% 8942 1.03 F
Road to Whipple Avenue o NB 8700 7885 091 E 14 02% 7899 091 E
SB 8700 7980 092 E 19  02% 7999 092 E

US 101 from Whipple AM B 9200 8360 091 E 54  06% 8414 091 E
Avenue to Holly Street PM 9,200 9120 099 E 138 15% 9258 1.01 F
US 101 from Whipple AM s 9200 8930 097 E 157 17% 9087 099 E
Avenue to Brittan Avenue  pp 9,200 6365 069 D 57 06% 6422 070 D
E E

D D

Notes: Bold text indicates the segment operates at LOS F.
1. V/C = Volume to Capacity ratio
Source: Fehr & Peers, 2022.

Results of the analysis shows that under Cumulative with Project scenario, the added traffic resulting from
the Project would degrade the following segments:

*  Northbound US 101 from Marsh Road to Woodside Road in the AM peak hour
*  Northbound US 101 from Whipple Avenue to Holly Street in the PM peak hour
* Southbound US 101 from Whipple Avenue to Brittan Avenue in the AM peak hour

Mitigation improvements to address the substantial effect would require construction of an additional

mixed flow and/or HOV lane on them. However, this widening may not be feasible due to right-of-way
constraints and the City's lack of authority to independently implement (the freeway is under Caltrans

jurisdiction). Therefore, no improvements are identified.
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Table 20: Cumulative with Project Freeway Ramp LOS Results

Cumulative without

. Cumulative with Project
Project

Freeway Interchange and Peak

Ramp Hour o
| 2t

US 101 / Woodside Road

Off-Ramp to AM 2,124  1.06 F 137  6.9% 2261 113 F
Woodside Road  ppn 1,491 075 D 46 23% 1537 077 D
Northbound &, pampfrom  AM 1,337 074 D 0 0% 1337 074 D
Eastbound
Woodside Road ~ PM 1,345 075 D 0 0% 1,345 075 D
Off-Ramp to AM 1347 067 C 0 0% 1,347 067 C
Westbound PM 1290  0.65 C 0 0% 1,290 064 C
1 ' . (o} , .
Southbound Woodside Road
On-Ramp from  AM 1369  0.68 C 43 21% 1412 071 D
Woodside Road  pp 2,087 1.04 F 126 6.3% 2213 1.1 F

US 101 / Whipple Avenue

On-Ramp from AM 1,328 0.74 D 56 3.1% 1,384 0.77 D
Northbound Eastbound

Whipple Avenue  PM 1480 0.82 D 145 81% 1625  0.90 E

Notes:

1. Theoretical capacities of ramps per Exhibit 25-3 of HCM 200: 1,800 vehicles per hour (vph) for loop ramps, 2,000 vph for
single-lane diagonal ramps, and 3,800 vph for dual-lane diagonal off-ramps. For on-ramps, capacities are based on a
maximum ramp metering rate of 900 vphpl.

2. V/C = Volume to Capacity ratio

Source: Fehr & Peers, 2022.

The Cumulative growth not associated with the Project would cause the following freeway ramps to
operate at an unacceptable LOS F with V/C ratio over 1.0:

* US 101 Southbound On-Ramp from Woodside Road (PM peak hour)
* US 101 Northbound Off-Ramp to Woodside Road (AM peak hour)

The Project would contribute traffic that exceeds five percent of the freeway ramp capacity on the
mentioned freeway ramps. Therefore, the added trips resulting from the Project would cause deficiencies
in the study freeway ramps operations under this scenario.

The following mitigation improvements would reduce the severity of this deficiency:

* Contribute toward widening the northbound off-ramp to Woodside Road and the southbound
on-ramp from Woodside Road as part of the US 107/SR 84 (Woodside Road) Interchange Project.

.i 67



Redwood City Plan-wide Amendments
Local Transportation Analysis
December 2022

9. Parking Assessment

This chapter includes presents the proposed vehicle and bicycle parking requirements for the Plan-wide
Amendments.

The Plan-wide Amendments proposes to update the current parking requirements to lower rates to reflect
actual demand, current best practices and future plans that will encourage non-driving modes of
transportation while continuing to incentivize shared parking and the ability for project applicants to pay
a fee to the City in lieu of providing new parking spaces. Since the Project is part of a General Plan
Amendment, the Parking Regulations chart in Redwood City's Downtown Precise Plan (June 2018) (DTPP)
will be updated for the Plan-wide Amendments.

Vehicle Parking

Table 21 outlines the proposed vehicle parking requirements by land use type according to revised table
in the DTPP.
Table 21: Proposed Vehicle Parking Requirement Updates

Proposed Vehicle Parking Requirement Updates

Parking Zone 1' Parking Zone 2'

Residential No minimum / 1.5 spaces per DU 0.5/ 1.5 spaces per DU
0.75 / 1 spaces per LU private

Lodging 0.35/ 1.0 spaces per LU shared

All Other 3.0 / 3.0 spaces per 1,000 sf private 3.0 / 3.5 spaces per 1,000 sf private
1.5/ 3.0 spaces per 1,000 sf shared 2.0/ 3.5 spaces per 1,000 sf shared

Notes:

1. 0.5/ 1.0: Minimum and maximum parking spaces allowed, respectively
DU = dwelling unit; LU = living or sleeping unit
shared = parking requirements when parking is shared parking, consistent with Article 2.92.4 of the Redwood City Zoning
Ordinance

Source: Downtown Precise Plan Amendments, 2022.

The Plan-wide Amendments would further amend the DTPP to define shared parking as being permitted
in a private facility which may be used and are easily accessible by the general public without restrictions
during at least a nine-hour period for a minimum of five days a week. Additionally, the Plan-wide
Amendments would amend the DTPP to include a shared parking bonus, which would allow projects to
reduce their required parking ratio by an additional 0.25 spaces per 1,000 sf when at least 30 percent of
the total parking meets the following criteria:
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* For the reserved parking program. The reserved parking program is managed by the project and
allows people to purchase reserved parking spaces on a daily, monthly, or annual basis for uses
such as transit parking, residential/employee parking, and/or lodging parking; OR

* For use by the general public free of penalty during priority hours. Priority hours are designated
by the Parking & TDM Manager based on parking surveys and the current public parking needs in
the Downtown.

The updated vehicle parking policies are consistent with the City policies and goals, including General
Plan Goal BE-31: Encourage developments and implementation of strategies that minimize vehicle trips
and vehicle miles traveled; Downtown Precise Plan Goal I: Provide “just enough” parking and create a
“park-once and walk” district; and RWCmoves Goal 5: Reach over 50% of all trips being by non-driving
modes by 2040; remaining automobile trips should be shared rides and/ or zero emission trips.

Since the Plan-wide Amendments does not include a specific development application, parking
requirements were not evaluated; rather parking requirements consistent with Table 21 will be evaluated
as individual development is initiated in the future.

Bicycle Parking

Table 22 outlines the bicycle parking requirements by land use type as proposed by the Plan-wide
Amendments.

Table 22: Proposed Bicycle Parking Requirement Update

Proposed Bicycle Parking Requirement
Update

Residential 1 space per dwelling unit

Non-Residential 5 spaces per 1,000 sf gross floor area

Source: Plan-wide Amendments, 2022.

For non-residential bike parking, 20% of the parking should be provided as short-term parking, such a
bike racks, and 80% of the bike parking shall be long-term parking, which includes sheltered and secure
facilities. With the exception of Office, General Residential, and Specialized Residential use groups,
existing permanent public bike parking located within 100 feet of the project site may be counted toward
the fulfillment of the bicycle parking requirement, subject to the approval of the Planning
Manager/Designee. Bicycle parking may be provided in sheltered, secured facilities located on the project
site, or in bike racks on the public sidewalk. Long-term bicycle parking within nonresidential development
should have direct access to the public right-of-way or sidewalk/walkway. Long-term bicycle parking
within nonresidential development should be located on the ground floor to provide convenient access
for users. Bike racks on the public sidewalk should be an inverted “U” type, powder-coated black, and
should be located within 100 feet of the project site in the public sidewalk furniture zone.
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The updated bicycle parking policies are consistent with the City policies and goals, including General
Plan Goal BE-26: Improve walking, bicycling, and electric bicycle/scooter facilities to be more convenient,
comfortable, and safe, and therefore more common transportation modes in Redwood City; Downtown
Precise Plan Goal H: Integrate transit and bicycle use; and RWCmoves Goal 6: Invest in projects that
support a resilient, equitable and sustainable transportation system.

Since the Plan-wide Amendments does not include a specific development application, bike parking
requirements were not evaluated; rather parking requirements consistent with Table 22 will be evaluated
as individual developments are initiated in the future.
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