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EXECUTIVE SUMMARY

The Highway 1/99 North Shore Corridor Study: Lynn Valley Road to Horseshoe Bay undertook a high-level
assessment of current and anticipated future travel patterns along the subject highway corridor. Key challenges
with respect to multi-modal mobility and safety for corridor users were identified, and then several potential
opportunities for improvements were explored, both along the corridor and at interchanges.

E1 Study Area and Context

The highway is a four-lane facility (with a short six-lane section) that features full access control and free-flow
conditions; entries to and exits from the highway occur only at 13 interchanges/access points along the corridor.
The highway passes through three municipalities (the District of North Vancouver, the City of North Vancouver
and the District of West Vancouver) and the traditional territories of three Indigenous groups (Musqueam Indian
Band, Squamish Nation and Tsleil-Waututh Nation). The majority of the segment of the highway running through
West Vancouver is co-signed as Highway 99, as this segment of highway also facilitates connectivity with the
Lions Gate Bridge (via Marine Drive and Taylor Way) to the south and the Sea to Sky Highway to the north. Two
bus services run along segments of the highway within the District of West Vancouver, although eight
interchanges include transit service travelling across the highway. On-corridor shoulder cycling is permitted
between Capilano Road and Horseshoe Bay. In addition to sidewalk facilities across the highway at all
interchanges and a protected cycling lane on southbound Lynn Valley Road, dedicated active transportation
corridor crossings are provided at five locations, with one additional such crossing planned at Casano Drive. The
extents of the Study Area are illustrated in Figure E.1.
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Figure E.1: Highway Corridor Study Area
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E.2 Study Purpose

The BC Ministry of Transportation and Infrastructure (BC MoTl) is currently delivering the $200 million Highway 1
Lower Lynn Improvements project, which is upgrading several interchanges at the north end of the Ironworkers
Memorial Bridge. This project is intended to improve multi-modal safety and mobility, improve traffic flow during
peak times, provide improved local street network connectivity, reduce collisions through geometric
improvements to highway facilities, and provide new walking, cycling and transit infrastructure.

Notwithstanding these ongoing improvements, the remainder of the Highway 1 corridor on the North Shore from
Lynn Valley Road to Horseshoe Bay has not been the subject of any focused corridor-level studies since the
completion of the free-flow corridor in the mid-1990s. Therefore, the purpose of this study is to provide a high-
level assessment of the long-term needs of the remainder of the corridor and to explore potential opportunities
for improvements with respect to active transportation and transit and highway safety and operations. By
outlining what potential improvements BC MoTl may consider implementing over the next 30 years, the study
outcomes will be considered in future local, regional and provincial planning exercises. Therefore, at this point
in time, there are no specific plans to undertake further improvements to the highway corridor beyond the
currently underway Lower Lynn Improvements project.

E.3 Study Process

The study involved a high-level technical assessment of multi-modal mobility and safety to identify existing and
anticipated future conditions and challenges along the corridor. Mobility analysis was undertaken using the
Regional Transportation Model, a travel demand modelling tool that incorporates information on existing land
use, transportation infrastructure and trip-making behaviour. Population on the North Shore is anticipated to
increase by 35%-40% over the next 30 years; based on assumed future land uses and population growth, as
well as changes to the transportation network, the model forecasts future travel patterns over a 30-year planning
horizon (i.e., year 2050) and can also be used to assess how travel patterns would change in response to new
infrastructure. Road safety analysis was primarily undertaken through a review of the observed collision history
along the corridor. Based on the findings of this multi-modal mobility and safety analysis, several areas along
the highway corridor were identified for development and high-level evaluation of improvement opportunities.
Specific improvement opportunities are discussed further in Section E.5.

E.4 Study Engagement

In conjunction with technical analysis, the study team also conducted engagement with the three North Shore
municipalities (the City of North Vancouver, the District of North Vancouver and the District of West Vancouver),
TransLink, the three Indigenous groups whose traditional territories the study corridor is located within
(Squamish Nation, Tsleil-Waututh Nation and Musqueam Indian Band) and the HUB cycling advocacy group.
Input was also received from BC Ferries with respect to the potential changes to traffic patterns that may emerge
as a result of long-term upgrades at the Horseshoe Bay ferry terminal. A range of feedback was received from
these study partners and stakeholders, and was incorporated into the study in several different ways:

Ministry of Highway 1/99 North Shore Corridor Study: Lynn Valley Road to Horseshoe Bay Eii
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e Issues identification: Input was received from study partners and stakeholders with respect to the
identification of multi-modal mobility and safety issues on the study corridor. In some cases, this input
validated the findings of the technical analysis; in other cases, input provided the study team with further
context to more fully understand issues that were initially identified through the technical analysis.
Finally, in other cases, feedback brought attention to other issues that were not captured by the study
team through the initial technical analysis. The study team was also directed to previous reports or
materials prepared by study partners and stakeholders; these materials were subsequently reviewed
for further information.

e Development of improvement opportunities: Input from study partners and stakeholders was used to
support both the generation and refinements of potential improvement opportunities. In some cases,
the scope of the improvement opportunities was updated to explicitly incorporate suggested
refinements. In other cases, feedback regarding potential refinements or variations of an improvement
opportunity that would require more detailed investigation was not explicitly incorporated into the
improvement opportunity, but instead documented as a key consideration for any further design
development, refinement and assessment. It is also acknowledged that the study did not seek to
address every issue identified along the study corridor, and that feedback was also received regarding
the need for improvements at other locations along the highway corridor in addition to those areas for
which improvement opportunities were developed as part of this study.

e Evaluation of improvement opportunities: The study undertook a high-level evaluation of the potential
benefits and impacts of the improvement opportunities. Several study partners and stakeholders
explicitly noted their support for promoting sustainable transportation modes, reducing greenhouse gas
emissions and improving regional air quality. Feedback also highlighted the need for further assessment
of the potential environmental and archaeological implications of the improvement opportunities, and
the importance of any eventual projects achieving a net environmental gain. This feedback has been
documented as a key consideration for any further concept development, refinement and assessment.

e Other carry-forward considerations: Most “next steps” feedback from study partners and stakeholders
related to either further scope refinements to specific improvement opportunities or further
investigation of potential benefits and the impacts of these improvement opportunities. However, at a
broader level, feedback was also received from some groups with respect to interest in opportunities
for increased cultural visibility/recognition along the corridor, as well as interest in contracting
opportunities, should any of the improvement opportunities (or any other potential improvements along
the corridor) be implemented in the future.

E.5 Potential Improvement Opportunities

Several improvement opportunities to address the identified challenges were developed and evaluated with high-
level quantitative and qualitative indicators, and then subsequently refined in response to feedback received
through the engagement process. Potential improvements have been organized into on-corridor improvement
opportunities and interchange improvement opportunities. These opportunities are intended to address one or
more issues related to active transportation, transit and/or highway safety and operations.

Ministry of Highway 1/99 North Shore Corridor Study: Lynn Valley Road to Horseshoe Bay E-iii
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On-Corridor Improvement Opportunities

On-corridor improvements are focused on providing more people-moving capacity along the eastern portion of
the highway corridor study area (roughly between Capilano River and Lynn Valley Road), where volumes and
congestion levels are greatest. Three potential approaches to increase people-moving capacity were identified:
a bus-on-shoulder system, high-occupancy vehicle (HOV) lanes and general-purpose lanes. These concepts are
described below:

e Bus-On-Shoulder System: This concept would provide an on-corridor bus service and transit priority
measures via a bus-on-shoulder system. Based on discussion with TransLink, for the purposes of
conducting an exploratory analysis, the bus service was assumed to be an extension of the existing
Route 222 service between Metrotown and Phibbs Exchange that would provide stops at Capilano Road
and Lonsdale Avenue. A stop at Lynn Valley Road was also investigated, but would likely require
modifications to the interchange (as noted below in the discussion of interchange improvement
opportunities). From an active transportation perspective, it is anticipated that this concept could be
developed to address cycling barriers at the Capilano Road and Westview Drive interchanges to facilitate
on-corridor cycling connectivity between these two interchanges, where the parallel municipal cycling
network is less developed due to the presence of Mosquito Creek and Mackay Creek. This includes
maintaining the existing pathway on the south side of the highway between Pemberton Avenue and
Westview Drive, as well as further enhancements to connectivity, and potentially new connectivity on
the north side of the highway. From a transit perspective, this concept would provide an on-corridor
transit service with a travel time advantage over private vehicle modes (particularly if the bus-on-
shoulder system was extended to Phibbs Exchange) and enable transit service on the highway corridor
to overcome some of the challenges the corridor otherwise faces with respect to facilitating transit
ridership, and would create an increase in use of sustainable transportation modes on the North Shore.
Stop placement would need to be carefully considered in order to ensure easy access on/off the highway
for buses, as well as high-quality pedestrian access and waiting environments. This concept is not
anticipated to significantly decrease travel times for other highway users; rather, the primary
transportation benefit of this concept would be to increase overall people-moving capacity and access
between different parts of the region by providing an alternative to a passenger vehicle.

e HOV Lanes: This concept would provide an additional lane in each direction for high-occupancy vehicles
(i.e., 2+ occupants), and would also include the Route 222 transit service described above. In the
existing six-lane segment of the highway near Westview Drive/Lonsdale Avenue, the HOV lane would be
facilitated by repurposing an existing general-purpose lane. Similar to the previous concept, this concept
would facilitate cycling connectivity between Capilano Road and Westview Drive, and would provide
transit with a travel time advantage over private vehicles, although to a lesser extent than the bus-on-
shoulder system. By enabling transit service and providing a faster dedicated travel lane for high-
occupancy vehicles, the HOV lane concept provides the greatest potential for increasing total person-
throughput capacity on the study corridor. Although this concept improves mobility, the lack of continuity
of the HOV system to run further east from the study area across Burrard Inlet could introduce a traffic
operations challenge. The technical feasibility of an outside-lane HOV configuration, which facilitates
transit service, would need to be further investigated if this concept were to be pursued further.

o Additional General-Purpose Lanes: This concept would convert the existing four-lane sections of the
corridor between Taylor Way and Lynn Valley Road to six lanes. Active transportation provisions would
be similar to the previous two concepts; no provision for transit service is included in this concept. This

Ministry of Highway 1/99 North Shore Corridor Study: Lynn Valley Road to Horseshoe Bay E-iv
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concept would increase highway corridor passenger vehicle trips, some of which are rerouted from the
municipal road network, resulting in both increased and reduced traffic volumes on various municipal
roads. Mobility benefits for this concept would be relatively evenly split between local trips within the
North Shore and longer-distance regional trips. A key challenge of this concept is that it could
exacerbate eastbound queuing and travel times for trips across Burrard Inlet. Further analysis would
be required to confirm potential mobility benefits as well as to ensure alignment with the CleanBC
strategy and the Roadmap to 2030 plan if this concept were to be pursued further.

Interchange Improvement Opportunities

Several interchanges were identified as areas of focus for investigation of improvement opportunities. These
interchanges are shown in Figure E.2.

Westmount Road
and Cypress Bowl
Road Interchanges

Capilano Road
Interchange

( ) Lynn Valley Road

Interchange

Highway 99 Sea to O
Sky / Highway 1

Eastbound Merge

21st Street and Westview Drive and Lonsdale
15th Street Avenue Interchanges
Interchanges

Figure E.2: Interchanges Identified for Investigation of Improvement Opportunities

A high-level summary of the improvement opportunities at each of these interchanges is provided below:

e Capilano Road Interchange: This concept would provide wider walking and cycling facilities across the
river, address cycling conflicts with eastbound ramp traffic and enable cycling facilities on Capilano Road
underneath the highway. From a transit perspective, the concept would provide a shoulder on the
bridge(s) in each direction wide enough to future-proof the bridge to accommodate use as a future bus-
on-shoulder facility. The concept would also address safety challenges on the westbound on-ramp, the
eastbound off-ramp and the horizontal curvature on the west side of the bridge, and facilitate local/intra-
municipal travel.

e Lynn Valley Road Interchange: This concept would complete the cycling connectivity on Lynn Valley
Road, and enable an on-corridor bus service to stop at Lynn Valley Road. The concept would also
address safety challenges on the westbound on-ramp and the eastbound off-ramp.

e 21st Street and 15t Street Interchanges: This smaller-scale concept would extend the 21st Street
Interchange eastbound on-ramp beyond the 15t Street off-ramp in order to address weaving issues
between these two interchanges.

o Westview Drive and Lonsdale Avenue Interchanges: This concept would provide a new multi-modal
overpass across Highway 1 at St. Georges Avenue, which would provide a new cross-highway walking
and cycling connection, provide increased flexibility for reconfiguring Lonsdale Avenue in the future (e.g.,
to support improved transit service and/or improvements to walking and cycling conditions), and would

Ministry of Highway 1/99 North Shore Corridor Study: Lynn Valley Road to Horseshoe Bay Ev
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provide an alternate route for local traffic to cross the highway, which could in turn enable signals at
Westview Drive and Lonsdale Avenue Interchange to provide increased priority to interchange ramp
movements, rather than cross-highway movements.

e Westmount Road and Cypress Bowl Road Interchanges: This concept would upgrade the Westmount
Road Interchange to provide improved walking and cycling connectivity across the highway, provide a
potential approach for on-corridor transit to service this area (in the event that a transit service to this
area is implemented in the future), and provide efficient access to and from new developments on the
north side of the highway.

e Highway 99 Sea to Sky/Highway 1 Eastbound Merge: This smaller-scale concept would provide
automated warning flashers or dynamic message signage on Highway 99 southbound, upstream of the
merge point, to warn users of the surge in ferry traffic volumes, to suggest shifting to the inside lane and
to facilitate smoother merging.

E.6 Next Steps

This high-level study outlined a range of potential long-term improvement opportunities for the highway corridor
in general as well as several key interchanges. The study establishes the range of potential improvements
BC MoTI may consider implementing in the long-term future, which in turn provides a basis for local and regional
transportation agencies to continue their own strategic transportation planning activities to address local and
sub-regional needs. Several specific areas of interest have been identified as requiring further consideration by
these other agencies, including:

e On-corridor improvement opportunities should be considered in conjunction with the findings from the
Integrated North Shore Transportation Planning Project (INSTPP) process and follow-up initiatives. It is
noted that INSTPP did not identify increased capacity as the first step in addressing congestion; rather,
INSTPP highlighted an opportunity to first focus on demand management measures (which include
some, but not all, of the opportunities identified in this study). Furthermore, even within the context of
infrastructure/capacity-oriented improvement opportunities, consideration will need to be given to
assessing the compatibility of these on-corridor improvement opportunities with other regional
transportation initiatives to improve mobility for the North Shore (e.g., Burrard Inlet Rapid Transit), which
are currently the subject of separate planning studies.

e For any improvement opportunities involving new transit service, further work would be required by
TransLink to validate and further assess the assumptions, feasibility, performance and cost of such a
service. The feasibility of continuing the bus-on-shoulder system between Lynn Valley Road and Phibbs
Exchange would also need to be confirmed.

e In the event that either an HOV or additional general-purpose lane were to be further contemplated,
further assessment would be required to assess the potential impacts against the generated benefits.

e The study highlights several opportunities to improve active transportation connectivity both along and
across the highway corridor. Consideration of these opportunities by municipal and regional
transportation agencies is required to ensure the ongoing development of an active transportation
network that provides seamless connectivity and consistent quality of facilities across the North Shore.

Ministry of Highway 1/99 North Shore Corridor Study: Lynn Valley Road to Horseshoe Bay Ewvi
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e With respect to potential interchange opportunities, coordination is required with local and regional
government agencies to guide transportation and land use/development planning adjacent to the
interchanges to ensure compatibility with potential future interchange footprints.

e For all improvement opportunities outlined herein, further development, investigation, engagement and
evaluation across a range of financial, transportation, social, environmental, archaeological and
economic criteria are required prior to proceeding towards implementation.

A potential phasing strategy has been developed that, subject to the considerations noted above with respect to
further technical investigation and engagement, organizes potential improvements into short-term, medium-term
and long-term timelines. Opportunities were assigned to these time frames based on concept complexity,
interdependency with other initiatives, and anticipated costs. In some cases, interchanges that were categorized
as long-term opportunities feature elements that could be implemented in the short term to provide an interim
benefit while still being broadly compatible with longer-term improvements. The proposed phasing strategy is as
follows:
e  Short-Term:

o Lynn Valley Road Interchange: Westbound and Eastbound On-Ramp Extensions.
o Capilano Road Interchange: North Side Active Transportation Improvements.

o Westview Drive Interchange: Eastbound Off-Ramp Shoulder Cycling Extension.

o Westview Drive Interchange: Westview Drive and 231 Street Signal Coordination.
o Highway 99 Sea to Sky/Highway 1 Eastbound Merge.

o On-Corridor: Active Transportation Improvements between Westview Drive and Pemberton
Avenue.

o Caulfeild Westbound Ramp Terminal Intersection Improvements.
o Taylor Way Interchange Cycling Improvements.
o 21stStreet and 15 Street Interchanges Improvements.
e Medium-Term:
o Lynn Valley Road Interchange: Eastbound Off-Ramp Extension.
o Lonsdale Avenue Interchange: Active Transportation Improvements.
o St. Georges Avenue Overpass.
e Long-Term:
o On-Corridor Transit Service with Bus-on-Shoulder.
o Lynn Valley Road Interchange: Transit Elements.
o Capilano Road Interchange: Bridge Twinning.

o Westmount Road Interchange: East-facing Ramps and Road Connection.
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1. INTRODUCTION

The Highway 1/99 North Shore Corridor Study: Lynn Valley Road to Horseshoe Bay is a high-level strategic
transportation planning assessment of the long-term needs of the highway corridor, often referred to as the
Upper Levels Highway, between Lynn Valley Road and Horseshoe Bay.

1.1 Study Area

The Upper Levels Highway passes through three municipalities (the District of North Vancouver, the City of North
Vancouver and the District of West Vancouver) and the traditional territories of three Indigenous groups
(Musgqueam Indian Band, Squamish Nation and Tsleil-Waututh Nation). The majority of the segment of the
highway running through West Vancouver is co-signed as Highway 99, as this segment of highway also facilitates
connectivity with the Lions Gate Bridge (via Marine Drive and Taylor Way) to the south and the Sea to Sky Highway
(Highway 99) to the north.

A map of the study corridor is provided in Figure 1.1.

District of North

District of West Vancouver Vancouver

Highway 1 / 99

City of North
Vancouver %

Burrard Inlet

Legend
== Study Corridor

Jurisdictional Boundary

Figure 1.1: Study Corridor

This study made use of a regional travel demand modelling tool to assess travel patterns and highway operations
in the context of overall regional trip-making. As such, travel patterns to and from key connecting corridors
(Highway 1 through the Lower Lynn area and across the Ironworkers Memorial Bridge, Taylor Way and the Lions
Gate Bridge, the Sea to Sky Corridor, etc.) are captured in the analysis. However, from the perspective of
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identifying issues and generating potential mitigation measures, the scope of the study is limited to the defined
segment of Highway 1/99 between Lynn Valley Road and Horseshoe Bay.

1.2 Study Objectives

The objectives of this planning study are to:

e Undertake a high-level assessment of the current and anticipated future corridor performance by
forecasting out to year 2050.

e Based on the outcomes of the current and future performance assessments, develop and evaluate the
feasibility of a range of potential improvement opportunities, including shoulder-running bus lanes,
highway widening and lane allocation, on-corridor provisions for active transportation, footprint
requirements for new or reconfigured interchanges, and other potential improvements.

e Develop documentation of various improvement opportunities on the North Shore that can provide
reference material during the design development phase of potential future projects, with a focus on
potential design interdependencies with other improvement opportunities.

1.3 Report Organization

This reporting for the Highway 1/99 North Shore Corridor Study: Lynn Valley Road to Horseshoe Bay is organized
as follows:

e Section 2: Problem Definition conducts an issues identification process based on a review of previous
reports, the engagement process with study partners and stakeholders, and a technical assessment of
corridor-level mobility, network-level mobility and road safety.

e Section 3: Potential On-Corridor Improvement Opportunities, which, based on the findings of the issues
identification process, develops and undertakes a high-level evaluation of three potential approaches
to improve multi-modal mobility along the eastern portion of the study corridor (i.e., Capilano River to
Lynn Valley).

e Section 4: Potential Interchange Improvement Opportunities, which, based on the findings of the issues
identification process, develops and undertakes a high-level evaluation of potential improvements at
several interchanges throughout the corridor to address a variety of mobility and safety challenges.

e Section 5: Prioritization and Phasing provides an overall summary of the evaluation results and potential
next steps.

Ministry of Highway 1/99 North Shore Corridor Study: Lynn Valley Road to Horseshoe Bay 2
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2. PROBLEM DEFINITION

This section provides an assessment of existing and anticipated future conditions along the study corridor,
culminating in the identification of key multi-modal operations and safety performance issues for which
mitigation options will be developed. This section is structured as follows:

e Section 2.1 provides an overview of existing (physical) infrastructure along the corridor.
e Section 2.2 provides a review of previous studies.

e Section 2.3 provides an assessment of some key factors that are broadly influencing travel patterns in
the study corridor.

e Section 2.4 provides a technical assessment of mobility along the study corridor.

e Section 2.5 provides a technical assessment of mobility at sub-regional/network levels.
e Section 2.6 provides a technical assessment of road safety and collision history.

e Section 2.7 provides a review of feedback received through the engagement process.

e Section 2.8 provides a summary of the key issues and challenges in the corridor.

2.1 Existing Infrastructure

The highway is a four-lane facility (with a short six-lane section) and features full access control and free-flow
conditions; entries to and exits from the highway occur only at 13 interchanges/access points along the corridor.
The following provides a brief description of the highway characteristics with respect to horizontal and vertical
geometry, laning and cross-sections, posted speeds, on-corridor transit, on-corridor cycling infrastructure,
highway access and cross-corridor facilities (i.e., interchanges), other cross-corridor walking and cycling facilities,
and bridge structures.

2.1.1 Geometry

The horizontal geometry of Highway 1/99 across the North Shore runs in a generally east-west direction and is
typically set 1 to 2 kilometres up the hillside from the northern shoreline of Burrard Inlet. The eastern portion of
the study corridor through the District of North Vancouver and City of North Vancouver is generally a straight
east-west alignment with few horizontal curvatures other than in the immediate vicinity of the Lynn Valley Road
Interchange. In contrast, the western portion of the study corridor through the District of West Vancouver is
slightly more winding, particularly where the highway runs near the base of Cypress Mountain. The sharpest
horizontal curvature is located within the District of West Vancouver just west of the Capilano River, and features
a radius of approximately 200 metres, which provides for a design speed of 70 km/h (assuming a superelevation
of 0.04 m/m).

Ministry of Highway 1/99 North Shore Corridor Study: Lynn Valley Road to Horseshoe Bay 3
BRriTIsH  Iransportation Technical Report

COLUMBIA  and Infrastructure



- PARSONS

With respect to vertical geometry, within the eastern portion of the study corridor, the highway generally runs on
a downhill grade towards the west, beginning with a high point of approximately 160 metres above sea level just
west of the Lynn Valley Interchange (at the top of the “cut”?) to a low point of approximately 45 metres near the
Capilano River. Within the western portion of the study corridor, slopes are more varied, with the highway running
from 45 metres at the Capilano River to a high point of approximately 170 metres between the 21st Street
Interchange and Cypress Bowl Road Interchange, and then ultimately descending almost to sea level at the
Horseshoe Bay ferry terminal.

There are several areas along the study corridor where extended uphill grades can create impacts on traffic
operations, particularly for trucks or other heavy vehicles. In the eastbound direction, these uphill grades include:

e From the Horseshoe Bay ferry terminal to the Highway 99 Sea to Sky Merge, where grades average
approximately 7.2% for a distance of 1.7 kilometres.

e From the Eagle Creek Bridge structure to the Caulfeild Interchange, where grades average approximately
4.5% for a distance of 1.1 kilometres.

e From the Westmount Road Interchange to the Cypress Bowl Road Interchange, where grades average
approximately 4.5% for a distance of 1.2 kilometres.

e From the Westview Drive Interchange to the Lonsdale Avenue Interchange, where grades average
approximately 5.3% for a distance of 600 metres.

e Beginning at the Lonsdale Avenue Interchange, where grades average approximately 4.8% for a
distance of 700 metres.

In the westbound direction, these uphill grades include:

e From the Capilano River to the Taylor Way Interchange, where grades average approximately 4.5% for a
distance of 600 metres.

e From the Taylor Way Interchange to the 15t Street/Cross Creek Road Interchange, where grades
average approximately 5.7% for a distance of 1.2 kilometres.

2.1.2 Laning and Cross-Section

The highway mainline primarily features two general-purpose mainline lanes in each direction, with the following
exceptions:

e In the vicinity of the Westview Drive Interchange and Lonsdale Avenue Interchange, the cross-section
expands to six mainline lanes for a distance of approximately 1.3 kilometres. The east-facing ramps at
Westview Drive Interchange and the west-facing ramps at Lonsdale Avenue Interchange are configured
as auxiliary lanes and briefly expand the cross-section to eight lanes.

e In the westbound direction from the Taylor Way Interchange to the 15t Street/Cross Creek Road
Interchange, the westbound on-ramp from Taylor Way runs for approximately 1.3 kilometres, which is
beyond the off-ramp diverge location for the 15t Street/Cross Creek Road Interchange. As such, the

1The “cut” is the nickname for a segment of the highway between the Lynn Valley Road Interchange and the Mountain Highway Interchange
that features an extended downhill grade in the eastbound direction (and, by extension, an extended uphill grade in the westbound direction).
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on-ramp lane acts as a de facto climbing lane up the approximately 5.5% grade between the two
interchanges.

In the westbound direction near the bridge over Nelson Creek, three lanes are provided, although the
third lane is in effect an extended off-ramp/ferry toll plaza queuing lane for the major fork that spits the
highway between Highway 99 (Sea to Sky Corridor) and the Horseshoe Bay ferry terminal and village.

There are no special lane designations (e.g., transit only, high-occupancy vehicle) provided anywhere along the
length of the corridor.

The current laning is graphically shown in Figure 2.1.

District of North
Vancouver

District of West Vancouver

City of North
Vancouver

Burrard Inlet

Laning

== Two lanes EB/WB
= Three lanes EB/WB

Figure 2.1: Current Vehicular Laning Along the Study Corridor

Additional cross-sectional elements, such as provision of a median and the width of inside and outside shoulders,
are variable along the length of the corridor. In general, outside shoulders through the western portion of the
study corridor (i.e., West Vancouver) are generally in the range of 2.5 metres to 3 metres wide, although both
wider and narrower shoulder segments exist in places. Of particular note, the Capilano River Bridge does not
feature any outside shoulders, and the bridge over Nelson Creek also features narrower shoulders (roughly
1.5 metres). The latter structure featured wider shoulders until the highway cross-section was reconfigured in
2009 as part of the major fork to/from the Highway 99 Sea to Sky Corridor. Outside shoulders through the

eastern

portion of the study corridor (i.e., the District of North Vancouver and City of North Vancouver) are

generally in the range of 2.0 metres to 2.5 metres wide, although both wider and narrower shoulder segments
exist in places.
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Inside shoulder widths typically range from 0.6 metres to 1.0 metre along much of the corridor, with a few major
exceptions:

e The section of the highway through the Westview Drive and Lonsdale Avenue Interchange was
constructed in the early 1990s and features more modern highway geometry. In this area, shoulder
widths are typically in the range of 1.5 metres to 2 metres.

e In some cases, the highway features a wide median and/or a split grade; this is often a result of
topography or interchange design (e.g., the 21st Street Interchange and the Taylor Way Interchange).

2.1.3 Posted Speed

The posted speed limit along the corridor ranges from 90 km/h on the western portion of the corridor to 80 km/h
on the eastern portion. Specifically:

e In the eastbound direction, the posted speed limit is 60 km/h upon leaving the Horseshoe Bay ferry
terminal and rises to 80 km/h just beyond the Marine Drive overhead structure, and then to 90 km/h
near the Eagle Creek bridge structure. The posted speed limit remains at 90 km/h for approximately
11 kilometres until it transitions to 80 km/h approximately 700 metres east of the Taylor Way
Interchange, and then remains at 80 km/h for the next 6 kilometres until the Lynn Valley Road
Interchange. Approximately 200 metres downstream of the transition to 80 km/h, an advisory speed
limit of 60 km/h is provided immediately prior to the sharp horizontal curvature on the west side of the
Capilano River Bridge. Shortly beyond the eastern boundary of the study area at the Lynn Valley Road
Interchange, the posted speed limit drops to 70 km/h.

e In the westbound direction, the posted speed limit transitions from 80 km/h to 90 km/h at the
11t Street pedestrian overpass structure located approximately 700 metres west of the Taylor Way
Interchange. At the major fork with the Highway 99 Sea to Sky Corridor, the posted speed limit on the
Highway 1 “off-ramp” drops to 50 km/h.

The current posted speeds are shown in Figure 2.2.
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District of West Vancouver

&
lb\\eﬁ

N
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e 60 kM/h

— 80 km/h

— 90 kM/h

Figure 2.2: Current Posted Speed Limits Along the Study Corridor

2.1.4 On-Corridor Transit

Two bus services run along the highway corridor. The Route 257 Horseshoe Bay Express that connects the
Horseshoe Bay ferry terminal to the Park Royal Shopping Centre and downtown Vancouver operates on the
highway for approximately 11 kilometres between the ferry terminal and the 15t Street/Cross Creek Road
Interchange; Route 262 Brunswick/Caulfeild runs along the highway for approximately 4 kilometres between the
Caulfeild Interchange and Horseshoe Bay. Existing transit services are described further in Section 2.5.2.

2.1.5 On-Corridor Cycling Infrastructure

Shoulder cycling is permitted on an approximately 14-kilometre-long segment of Highway 1 from the Horseshoe
Bay ferry terminal to Capilano Road. Other than an approximately 1.5-kilometre-long segment of Highway 99
near the US border, this is the only instance of shoulder cycling being permitted on a Schedule 1 highway in
Metro Vancouver. As noted previously, shoulder widths along the corridor are variable, but generally range from
2.5 metres to 3 metres.

People cycling along the highway shoulders may interact with vehicles at each on-ramp and off-ramp. In some
cases, signage is provided to direct cyclists to cross from the ramp shoulder to the gore area at off-ramps, and
from the gore area to the ramp shoulder at on-ramps; people cycling must yield to vehicles and wait for a gap in
the traffic stream at both ramps. In other cases, cyclists must exit via the off-ramp, pass through the ramp
terminal intersection, and then rejoin the highway via the on-ramp.

A map of the section of the highway where shoulder cycling is permitted is shown graphically in Figure 2.3.
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District of North
Vancouver

District of West Vancouver

City of North
Vancouver

Burrard Inlet

Shoulder Cycling

=== Permitted
= Not Permitted

Figure 2.3: Permitted Shoulder Cycling Along Study Corridor

In addition to shoulder cycling, two segments of the highway corridor feature barrier-separated parallel pathways
within the highway right-of-way. These include a bidirectional multi-use path on the north side of the highway just
west of the Capilano River near Hugo Ray Park, and also on the south side of the highway corridor between
Pemberton Avenue (which is just east of the Capilano Road Interchange) and the Westview Drive Interchange.

2.1.6 Interchanges

The study corridor is entirely free-flow and fully access-controlled; there are no signalized intersections nor any
direct private accesses along the corridor and therefore all entries and exits from the corridor are via
interchanges. There are 12 full-movement interchanges along the study corridor, plus one additional
right-in/right-out access for the westbound direction only. The interchanges located along the study corridor are
summarized in Table 2.1, along with the following supplementary information:

e Distance from previous interchange (i.e., interchange spacing), which is intended to provide a general
indication of access to/from the highway throughout the North Shore.2

e Type of interchange.

e Configuration of the highway with respect to the cross street (i.e., whether the highway passes overtop
the cross street, or vice versa).

e  Existing traffic controls on the interchange ramp terminal intersections.

o Cross-street walking facilities, cycling facilities and transit services.

2These spacing measurements do not reflect the distances between on-ramp merge and off-ramp diverge areas, and therefore are not
necessarily intended to provide an indication of the potential for traffic operations issues (e.g., weaving).
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Table 2.1: Summary of Existing Interchanges

P PARSONS

Intersecting Dlstamfe from Configuration with | Ramp Terminal Cross-Street Cross-Street Cross-Street
Previous Type of Interchange ) ) o ) e . . Notes
Street Cross Street Traffic Control | Walking Facilities | Cycling Facilities | Transit Services
Interchange
Eagleridge 1.5 km Split Diamond Highway beneath | Westbound: Sidewalk on None None
Drive (from Keith cross street Roundabout northbound (i.e.,
Road Eastbound: east) side only;
signalized Stop- relatively narrow
intersection controlled
within BC
Ferries
Horseshoe
Bay ferry
terminal)
Highway 99 0.4 km Major Fork Not applicable Not applicable. | Not applicable Not applicable | None
Sea to Sky
Corridor
Caulfeild 2.1 km Split Diamond Highway beneath | Westbound: Sidewalk on None Route 262, The Caulfeild Interchange
Interchange (at cross street Stop- northbound (i.e., Route 263 acts as the U-turn route
Headland controlled east) side only; for trips between the
Drive/Westport Eastbound: relatively narrow Highway 99 Sea to Sky
Road) Stop- Corridor and the
controlled Horseshoe Bay ferry
terminal
Westmount 2.6 km Diamond Highway beneath | Westbound: Sidewalk on None None
Drive cross street Yield- southbound (i.e.,
controlled west) side only;
Eastbound: relatively narrow
Stop-
controlled
Cypress Bowl | 1.6 km Diamond Highway beneath | Westbound: Sidewalk on None None
Road cross street Stop- southbound (i.e.,
controlled west) side only;
relatively narrow
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Distance from

Intersecting . Configuration with | Ramp Terminal Cross-Street Cross-Street Cross-Street
Previous Type of Interchange _ . s ) - . . Notes
Street Cross Street Traffic Control | Walking Facilities | Cycling Facilities | Transit Services
Interchange
Eastbound:
Stop-
controlled
21st Street 2.1 km Diamond Highway above Westbound: Sidewalk on None Route 256 West-facing ramps are
cross street Signalized (off- | southbound (i.e., separated from the main
ramp) west) side only; interchange. Specifically,
Yield- relatively narrow the westbound on-ramp
controlled (on- is located along Skilift
ramp) Road approximately 600
Eastbound: metres west of the rest of
Stop- the ?nterchange.
controlled (off- Similarly, the eastbound
ramp) off-ramp connects to
Yield- 22nd Street, and requires
controlled (on- approximately 400
ramp) metres of travel on local
streets (22nd Street and
Queens Avenue) to reach
21st Street.
15th 0.9 km Diamond Highway above Westbound: Sidewalk on None Route 257 (as
Street/Cross cross street Signalized southbound (i.e., part of
Creek Road Eastbound: west) side only; movement
Stop- relatively narrow on/off the
controlled highway)
Taylor Way 1.7 km Diamond Highway above Westbound: Sidewalks on None Route 254
cross street Signalized both sides;
Eastbound: relatively narrow
Signalized
Capilano Road | 1.5 km Parclo AB Highway above Westbound: Sidewalks on None Route 236,
cross street Signalized both sides; Route 246,
relatively narrow Route 247
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Distance from

Intersecting . Configuration with | Ramp Terminal Cross-Street Cross-Street Cross-Street
Previous Type of Interchange _ . s ) - . . Notes
Street Cross Street Traffic Control | Walking Facilities | Cycling Facilities | Transit Services
Interchange
Eastbound:
Signalized
Lloyd Avenue |0.9 km Right-in/ Not applicable Westbound: Not applicable; Not applicable; | None
(westbound right-out Stop- Lloyd Avenue Lloyd Avenue
only) controlled does not connect | does not
Eastbound: across highway | connect across
Not applicable corridor highway
corridor
Westview Drive | 1.2 km (for | Tight Urban Highway beneath | Westbound: Sidewalks on None Route 249 Considered a tight urban
eastbound | Diamond cross street Signalized both sides; diamond due to limited
direction Eastbound: relatively narrow spacing between ramp
from Lloyd Signalized terminal intersections
Avenue)
2.1 km (for
eastbound
direction
from
Capilano
Road)
Lonsdale 1.2 km Tight Urban Highway beneath | Westbound: Sidewalks on None Route 229, Considered a tight urban
Avenue Diamond cross street Signalized both sides; Route 230, diamond due to limited
Eastbound: relatively narrow Route 232, spacing between ramp
Signalized Route 241, terminal intersections
Route 242
Lynn Valley 1.5 km Diamond Highway above Westbound: Sidewalks on Southbound Route 228, Westbound off-ramp is
Road (westbound)/Parclo | cross street Yield- both sides; direction has Route 255 located along William
Downstream | B2 (eastbound) controlled (off- | relatively narrow. | protected Avenue, and connects to
interchange ramp) Southbound cycling lane an intersection with Lynn
(Mountain Yield- direction Valley Road
Highway) is controlled (on- | sidewalk has approximately
ramp) adjacent
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Distance from
Intersecting . Configuration with | Ramp Terminal Cross-Street Cross-Street Cross-Street
Previous Type of Interchange . . L ) . . . Notes
Street Cross Street Traffic Control | Walking Facilities | Cycling Facilities | Transit Services
Interchange
at a distance Eastbound: protected cycling 250 m(_atrfas away from
of 1.9 km Signalized lane. the main interchange
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In addition to the interchanges, there is one roadway (Edgemont Boulevard, located between the Capilano Road

Intercha

nge and the Westview Drive Interchange) that crosses the highway corridor as an overpass but does not

provide any connectivity to and from the highway. The Edgemont Boulevard overpass provides sidewalks on both
sides, but does not have any specific provisions for cycling.

2.1.7

Additional Cross-Corridor Pedestrian Sidewalks, Cycling Infrastructure and Pathways

In addition to the walking and cycling facilities provided at interchanges (and on the Edgemont Boulevard
overpass) that were described above in Table 2.1, the highway corridor includes several additional crossing
opportunities for active modes. These additional opportunities are as follows:

2.1.8

26t Street/Chairlift, District of West Vancouver: An overpass is provided at 26t Street, roughly halfway
between the Cypress Bowl Road Interchange and the 21st Street Interchange. The overpass does not
require people cycling to dismount, although the loop ramps on the south side of the span feature steep
grades and tight horizontal curvatures, which may prove challenging for some riders.

11t Street, District of West Vancouver: An overpass is provided at 11t Street, roughly halfway between
the 15t Street/Cross Creek Road Interchange and the Taylor Way Interchange Drive and Lonsdale
Avenue. The overpass does not require people cycling to dismount, although the loop ramps on the
south side of the span feature steep grades and tight horizontal curvatures, which may prove
challenging for some riders.

Philip Avenue, District of North Vancouver: An underpass/culvert is provided at Philip Avenue, just east
of the Capilano Road Interchange. The underpass requires people cycling to dismount.

Pemberton Avenue, District of North Vancouver: An overpass is provided at Pemberton Avenue, slightly
further east of the Capilano Road Interchange. The overpass does not require people cycling to
dismount, although the loop ramps at either side of the span feature steep grades and tight horizontal
curvatures, which may prove challenging for some riders.

Jones Avenue, City of North Vancouver: A overpass is provided at Jones Avenue, roughly halfway
between the Westview Drive Interchange and Lonsdale Avenue Interchange. The overpass requires
people cycling to dismount.

Casano Drive, City of North Vancouver: Just beyond the eastern boundary of the study area, the City of
North Vancouver plans to construct the Casano-Loutet overpass across the highway in 2021. The
overpass incorporates modern design standards that are intended to accommodate users of all ages
and abilities, including a wide path, limited/gentle grades (facilitated by gradual/sweeping curves to
accommodate changes in elevation), lighting to improve safety (and perception thereof), and benches
for people to rest.

Structures

BC MoTl maintains an online database for all structures on the provincial highway system. Based on the
information reviewed, there are 25 bridge structures located along the study corridor. These structures, running
west to east, are summarized in Table 2.2.
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Table 2.2: Summary of Existing Bridge Structures

Structure Name Type Approximate Location Highway/Cross-Street Structure
Horseshoe Bay U/P Underpass Marine Drive/Horseshoe Bay Drive Highway
Squamish U/P Underpass BC Ferries Horseshoe Bay Toll Booth Highway
Eagleridge Dr U/P Underpass Eagleridge Drive Highway
Eagle Bluff Hwy 1 U/P Underpass Highway 1 Exit 3 Highway
Nelson Cr Bridge Nelson Creek Highway
Westport Rd O/P Overpass Westport Road Cross street
Caulfeild Dr U/P Underpass Headland Drive/Northwood Drive Highway
Caulfeild Ped Tun Tunnel Caulfeild Drive Cross street
Almondel Rd O/P Overpass Almondel Road Cross street
Westmount Rd U/P Underpass Westmount Road/Wentworth Avenue Highway
Cypress Bowl Rd U/P Underpass Cypress Bowl Road Highway
26th St Ped O/P Overpass 26th Street Cross street
21st St O/P Overpass 21st Street Cross street
15t St O/P Overpass 15th Street/Cross Creek Road Cross street
11th St Ped O/P Overpass 11th Street Cross street
Taylor Way O/P Overpass Taylor Way Cross street
Capilano Canyon Bridge Capilano Road Highway
Keith Rd Ped Tun Tunnel Keith Road Cross street
Pemberton Ped O/P Overpass Pemberton Avenue Cross street
Edgemont Blvd U/P Underpass Edgemont Boulevard Highway
Mosquito Cr Bridge Mosquito Creek Highway
Westview U/P Underpass Westview Drive Highway
Jones Ave Ped O/P Overpass Jones Avenue Cross street
Lonsdale Ave U/P Underpass Lonsdale Avenue Highway
Lynn Valley Rd O/P Overpass Lynn Valley Road Cross street

2.2 Review of Previous Studies

The review of previous studies and reports has been used to support the identification of outstanding issues
on the highway as well as to provide a basis for both the technical analysis and the engagement process for
further discussion and identification of issues. The compiled list of issues is documented in this section.

The review of previous documentation has been separated into two categories:

e BC Ministry of Transportation and Infrastructure (BC MoTl)-generated reports and study documents
focusing on publications from BC MoTl (or consultants) that relate either directly or indirectly to the
Highway 1/99 corridor.

e Stakeholder-generated reports and studies, primarily focusing on a review of documents from TransLink,
the three North Shore municipalities, or other parties that may have ideas or policies relating to the
Highway 1/99 corridor.
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The study corridor has not been the subject of any focused corridor-level studies since the completion of the
free-flow corridor in the mid-1990s. Therefore, the list of previous studies is relatively small, and primarily
focuses on studies that either directly relate to only a small part of the corridor or indirectly affect the corridor.
The list of studies reviewed in this document includes:

e BC MoTl-Generated Documents:

o Highway 1 at Main/Dollarton Interchange Detailed Design Subject: Vissim Model Update for
the Reduced 90% Detailed Design - Final Technical Memo (2019)

o Highway 99 Sea to Sky Corridor Study (2018)

o Lower Mainland Highway Information System Dashboard (2016)

o Highway 1 Willingdon Avenue to Lynn Valley Road (2016)

o Lower Lynn Interchanges Options Identification and Evaluation (2014)
o Lions Gate to Highway 1 Connector Planning Study (2007)

e Stakeholder-Generated Documents:
o Integrated North Shore Transportation Planning Project (2018)
o TransLink: North Shore Area Transit Plan (2012)
o District of North Vancouver: Transportation Plan (2012)
o District of West Vancouver: Strategic Transportation Plan (2010)
o City of North Vancouver: Long-Term Transportation Plan (2008)
o District of West Vancouver: Official Community Plan (2018)

o Transportation Impact Study for BC MoTl - Cypress Village - Phase 1 Development Scenario
(2018)

o Bur