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EXECUTIVE SUMMARY

The BC Ministry of Transportation and Infrastructure (MoTI) retained Urban Systems Ltd (Urban Systems) to
undertake the Phase 2 study of the Highway 97 Quesnel Transportation Plan. Subsequent to the Phase 1
Existing Conditions report that was completed in 2016, Phase 2 has focused on understanding future
transportation conditions in Quesnel, explored short and long-term improvement options, and outlines a
recommended implementation strategy of projects and improvements for the corridor.

This report encapsulates the Highway 97 Quesnel Transportation Plan including an assessment of future
transportation conditions, the development of improvement options and guiding principles to evaluate the options,
the multiple account evaluation (MAE) of advanced options, and the implementation strategy. This report also
summarizes the community engagement undertaken over the course of the study, identifies potential risks for
recommended improvements and outlines next steps. The study area includes 13.9 kilometres of Highway 97
between Basalt Road to Highway 26 / Barkerville Highway (LKl Segment 1146 km 110.9 to km 124.3). The study
area has been categorized into four study segments as shown in Figure ES-1 to reflect the changing form and
function of the highway through Quesnel.

Figure ES - 1: Highway 97 (Quesnel) Study Area
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Future Mobility Assessment

The future conditions assessment involved the analysis of local economic conditions and growth forecasts, and
analysis of the future traffic conditions on the Highway 97 study corridor. The full future conditions assessment is
provided in Appendix A.

The project team met with the City of Quesnel to understand municipal projects and economic conditions in the
Quesnel area. In addition, Pearson Ellis Consulting Inc. was retained by Urban Systems to complete a socio-
economic assessment entitled Quesnel Socio-Economic Overview For Purposes of Highway Planning (2017).
The socio-economic assessment identified trends across many sectors and aspects of the community and some
of the highlights from the report (provided in Appendix B) are listed as follows:

e The population of the Quesnel area has seen some minor decline, based on Census results. The future
population is forecasted to grow at a low rate.

e  Currently, the economy of Quesnel is heavily dependent on the forestry industry and, despite much
uncertainty in the future of this industry, it is expected that this industry will continue to be a major source
of employment and significant contributor to heavy vehicle traffic on Highway 97 in the Quesnel area. The
development of the Blackwater mine and Bonanza Ledge mine presents an opportunity for new sources
of employment for the region in the future.

e G.R. Baker Memorial Hospital continues to grow and develop. This has added pedestrian and traffic
movements to and from the hospital creating new issues and challenges with traffic flows along and
across Front Street, which is one of the most problematic sections of the Highway 97 corridor through
Quesnel.

o Community concerns for Highway 97 relate to access, safety, congestion and emissions through the
Quesnel segment of the highway corridor.

The traffic volumes in the study area of Quesnel were analyzed at the 10 and 25-year horizons. To determine the
future traffic volumes, existing traffic was factored using a background growth rate of 0.5% and a sensitivity
growth rate of 1.5%.

The mobility analysis of the study network intersections was undertaken in accordance with the Ministry’s general
mobility performance criteria and thresholds. The complete mobility analysis for the future horizon years and
growth rate scenarios is provided in Appendix A and the traffic modelling reports are provided in Appendix C. A
summary of the key findings from the future mobility analysis is provided in Table ES-1.

Table ES - 1: Summary of Future Mobility Performance Conditions

- 0.5% Background Growth 1.5% Background Growth

e Allintersections perform at a LOS A or B. e All intersections within the study area
e None of the study intersection approaches operate at LOS C or better.
AM exceed the v/c threshold of 0.9. o Side-street approaches at the intersections
Peak e The eastbound approach at the McNaughton of McNaughton Ayenue, Shepherd
Avenue intersection with Highway 97 operates at Avenue, and Racing Road operate at LOS
aLOSE. F with v/c ratios above 1.0.
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- 0.5% Background Growth 1.5% Background Growth

o All intersections operate at a satisfactory LOS C e Side-street approaches at the intersections

or better. of McNaughton Avenue, Shepherd
¢ None of the study intersection approaches Ayenue, ar?d Racing Road reach a LOS F
exceed the v/c threshold of 0.9. with v/c ratios above 1.0.
pm ° [Theeastbound approach at Shepherd Avenue ¢ The northbound side-street approach at
reaches a LOS F. the McLean Street intersection reaches a
Peak LOS F, but with a v/c ratio under 0.9.

e Minor side-street approaches perform at LOS E
at McNaughton Avenue, Laurent Avenue, Carson
Avenue, McLean Street, Marsh Drive (Moffat
Bridge Approach), and Racing Road
intersections.

Overall, traffic volumes are projected to grow at a slow-to-moderate pace and are not expected to exceed the
highway’s current capacity by the 2042 long-term horizon.

Problem Definition Update

The problem definition summarizes the key challenges and issues along Highway 97 through Quesnel, which has
been established through the technical analysis undertaken in the existing conditions assessment (Phase 1 of the
study), and in the future conditions assessment. Overall, the current alignment of Highway 97 is constrained
through the downtown of Quesnel, which already has mobility and safety challenges that are projected to be
intensified in the future. Side-street movements were found to present a challenge as high delays and poor LOS
are experienced at some intersections at the 10 and 25-year horizons. These challenges are further discussed in
the following problem definition statements, organized by the four highway study segments:

Segment A - South Quesnel Commercial (LKI km 110.9 to km 115.1)

The South Quesnel Commercial area of Highway 97 experiences road safety performance challenges and
geometric challenges at several intersections along this segment. Without improvements along the corridor, the
existing issues with the highway frontage roads will continue be a challenge. Currently the highway frontage roads
provide minimal vehicle queuing storage at highway intersections and can inhibit trucks from making turning
movements without over-tracking into adjacent lanes and the road shoulder. At the 2027 and 2042 horizons,
mobility performance is slightly worse compared to the existing conditions due to higher highway volumes,
however, all approaches and intersections are projected to operate satisfactorily.

Segment B - North Star Area (LKI km 115.1 to km 117.7)

The North Star area of Highway 97 has many geometric design challenges that require significant upgrades and
improvements to adhere to MoTI’s current-day design standards and guidelines. Necessary upgrades include the
Quesnel River Bridge No. 1569, Quesnel Overhead No. 01641, sidewalks on both structures, the off ramps to
Valhalla Road and Dragon Hill Road, and directional signage on North Star Road. In addition to structure and
infrastructure upgrades, side street mobility is projected to worsen at the 10 and 25-year horizons, specifically at
the Racing Road intersection which is expected to experience delays and failing levels of service.

Segment C - Downtown Quesnel (LKI km 117.7 to km 121.0)

The Downtown Quesnel area of Highway 97 currently has safety concerns at several intersections including at
Kinchant Street, McLean Street, Front Street, and St. Laurent Avenue. There are mobility performance challenges
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for side-street movements throughout this segment at the 2027 and 2042 projections due to the increase in
highway traffic volumes. Specifically, the intersections of Shepherd Avenue and McNaughton Avenue are
expected to perform poorly with high delays.

There is a horizontal curve with a minimum 90 meter radius just west of the Quesnel Overhead No. 01641 (LKI
km 117.9) in which there is evidence some vehicles may be going off pavement. Lastly, a pedestrian and cycle
connection from Downtown to the Two Mile Flat area would facilitate active modes wishing to travel between
these two destinations.

Segment D - Two Mile Flat (LKI km 121.0 to km 124.3)

In this Two Mile Flat segment, the Highway 97 alignment comes close to the CN Rail alignment and the rail base
abuts the highway shoulder, resulting in an increased risk of vehicle impacts to the railway base and slope. At the
intersection of Brownmiller Road, there is a risk of heavy vehicles tracking off pavement as they make northbound
right turns around a sharp curve onto Brownmiller Road. Access management is also needed to better define
permitted turning movements onto and off the highway to local businesses. No existing or future mobility issues
are expected for the intersections in this segment of the study area.

Option Generation and Evaluation

Fourteen improvement options on the existing Highway 97 alignment and six alternate route option alignments
were identified and developed to a conceptual design level. Several design considerations were accounted for in
the development of the options, which are detailed on the design criteria sheets provided in Appendix D for urban
and rural segments of the Highway 97 study corridor. Further, an environmental review and geotechnical review
was completed for the study area options, which is provided in Appendix E and Appendix F, respectively.

A set of six guiding principles were established based on the existing and future needs of the corridor to help
guide the development and selection of preferred improvement options. These guiding principles were also used
in the evaluation of improvement options to ensure the improvements achieve the objectives of the project.

The guiding principles are summarized as follows:

» Enhance the Highway to Support Local and Regional Functions
» Improve Intersection and Highway Safety
» Support Active Transportation
» Improve Intersection and Corridor Mobility
» Improve Access and Connectivity with the Local Road Network
» Mitigate Heavy Vehicle Impacts
Each option was evaluated by the above guiding principles and one of three following recommendations were
provided for each option:

» Advance the option to the Multiple Account Evaluation (MAE) for further evaluation;
» Advance the option to the Implementation Strategy;
» Screen-out the option from further review;

A list of all the options generated is summarized in Table ES-2 along with the recommendations based on the
guiding principles evaluation.

The conceptual design drawings and planning-level project cost estimates are provided in Appendix G and
Appendix H, respectively. Unit rates for structural costs were provided by Mott MacDonald for this study, as
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detailed in the report Highway 97 Quesnel Corridor Study — Structural Considerations provided in Appendix I.
Costs for acquiring property were prepared by Gateway Land Services for options where significant property
impacts were required outside of the existing Highway 97 alignment. Details of the properties impacted and the
costs are outlined in their report Highway 97 Quesnel Transportation Plan Phase Il — Improvement Options
Property Impact Study, provided in Appendix J.

Table ES - 2: Summary of Options Developed and Recommendations based on Guiding Principles Evaluation

Study Option Name Screening Outcome
Segment

Alternate
Route

A

South
Quesnel

Cc

Downtown
Quesnel

D

Two Mile
Flat

June 2018

Option AR-1a

North-South Interconnector (4-Lane)

Option AR-1b: North South Interconnector (2-Lane)

Option AR-2
(a&b):

Option AR-3:
Option AR-4:

Option A1:
Option A2:
Option A3:
Option A4:

Option A5:

Option B1:

Option B2:

Option C1:

Option C2-a:

Option C2-b:

Option C3

Option C4:

Option D1:

Option D2:

1961.0384.02

North South Industrial Connector

East-West Connector

North-South Bypass

Basalt Rd. and Gook Rd. Access
Management (2-lane)

Basalt Rd. and Gook Rd. Access
Management (4-lane)

Juniper Road and Jade Road Network
Improvements

Signal Optimization of Maple Drive and Cedar
Avenue Intersections

Racing Rd. and Quesnel-Hydraulic Rd.
Access Management

Quesnel River Bridge and Quesnel Overhead
Replacement

Quesnel River Bridge to Nadeau Street
Sidewalk

Highway 97 Realignment onto Legion Drive

Front Street 4-Laning Reconfiguration

Front Street 3-Lane Reconfiguration

Relocate Traffic Signal from Reid St. to
McLean St.

Signalize Sutherland Ave / Highway 97

Two Mile Flat Frontage and Backage Road
Network

Two Mile Flat Highway 97 Reconfiguration to
Urban 3-Lane Design

vV I BN BBV

v

Ml

Ml

v

Advance to MAE

Screen-Out
Screen-Out

Screen-Out

Screen-Out

Screen-Out

Advance to MAE

Advance to Implementation Plan
Advance to Implementation Plan

Advance to Implementation Plan

Advance to MAE individually and
in combination with Options C1,
C2-b

Screen-Out

Advanced to MAE in combination
with Options B1, C2-b

Screen-Out

Advance to Implementation Plan
and to MAE in combination with
Options B1, C1

Advance to Implementation Plan

Screen-Out

Advance to MAE

Advance to MAE

URBAN
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Implementation Strategy

Further to the guiding principles evaluation of all the options developed, and further to the multiple account
evaluation of advanced options, Table ES-3 summarizes the recommended options to be included in the
implementation plan. Options that were screened-out after each evaluation do not advance into the
implementation plan. The recommended options were reviewed with the project team's input and a phasing
strategy has been developed as described in the next section of this report.

Table ES - 3: Summary of Recommended Options and Phasing for the Implementation Plan

Project Phasing Option Name

Option A4: Signal Optimization of Maple Drive and Cedar Avenue Intersections

Short Term  RMLUF-EH Racing Rd. and Quesnel-Hydraulic Rd. Access Management
Projects Option C2-b:  Front Street 3-Lane Reconfiguration

0-5 Years Option C3: Relocate Traffic Signal from Reid St. to McLean St.

Option AR-1a: North-South Interconnector (4-Lane)

Option A2: Basalt Rd. and Gook Rd. Access Management (4-lane)

Option A3: Juniper Road and Jade Road Network Improvements

Option D1: Two Mile Flat Frontage and Backage Road Network

Option D2: Two Mile Flat Highway 97 Reconfiguration to Urban 3-Lane Design

Community Consultation

The development of the Highway 97 Quesnel Transportation Plan involved significant consultation with the
community of Quesnel including municipal staff, elected officials, First Nations, community stakeholders and the
public. Over the course of the Phase Il planning study, there were:

» 4 x meetings with technical representatives from the City of Quesnel and the Cariboo Regional District
» 3 x meetings with Elected Officials and Lhtako Dené

P 2 x Public Open Houses

» 1 x meeting with Stakeholder Organizations

» Meetings with Individual Property Owners

The involvement of these various groups and communities in the planning study and the feedback and input
received is described in Section 3.9 of this report. The Community Engagement Summary Reports which
describe the process, results and findings of both public open houses are provided in Appendix M and Appendix
N.
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Recommendations

The development of the Highway 97 Quesnel Transportation Plan has involved extensive collaboration and
consultation with organizations and members representing the community of Quesnel. The options identified for
short-term implementation are recommended for further planning and engineering design as the timeline and the
MoT/’s priorities permit.

Of the four options identified in the short-term implementation strategy, three of these options including Option A5
(Racing Road and Quesnel-Hydraulic Road Access Management), Option C2-b (Front Street 3-Laning
Reconfiguration) and Option C3 (Relocate Traffic Signal from Reid Street to McLean Street) are being advanced
into preliminary design, engineering and construction over 2018 and 2019 for immediate implementation.

Option AR-1a (North-South Interconnector) is also recommended to be advanced as a short-term project.
Several next steps are required to advance this project into the design process. Further, the timeline for this
project is constrained by the known ageing and lifespan issues of the existing Quesnel Overhead and Quesnel
River Bridges.

Letters of support from multiple levels of government, industry and community organizations for the short-term
projects including Option AR-1a North-South Interconnector are provided in Appendix O.

Several next steps have been identified for the following recommended improvement options, as detailed in
Section 3.10 of this report:

» Option AR-1a: North South Interconnector
» Options A2 & A3: South Quesnel Access Management
» Options D1 & D2: Two Mile Flat Access Management
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1 INTRODUCTION

The BC Ministry of Transportation and Infrastructure (MoTl) retained Urban Systems Ltd (Urban Systems) to
undertake the Phase 2 study of the Highway 97 Quesnel Transportation Plan. Subsequent to the Phase 1
Existing Conditions report that was completed in 2016, Phase 2 has focused on understanding future
transportation conditions in Quesnel, explored short and long-term improvement options, and outlines a
recommended implementation strategy of projects and improvements for the corridor. This report encapsulates
the Highway 97 Quesnel Transportation Plan including an assessment of future transportation conditions, the
development of improvement options and guiding principles to evaluate the options, the multiple account
evaluation (MAE) of advanced options, and the implementation strategy. This report also summarizes the
community engagement undertaken over the course of the study, identifies potential risks for recommended
improvements and outlines next steps.

The study area includes 13.9 kilometres of Highway 97 between Basalt Road to Highway 26 / Barkerville Highway
(LKI Segment 1146 km 110.9 to km 124.3). The study area has been categorized into four study segments as
shown in Figure 1.1 to reflect the changing form and function of the highway through Quesnel. The study area
also includes intersections in the downtown of Quesnel that interface directly with the corridor.

Figure 1.1: Highway 97 (Quesnel) Study Area
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1.1 Study Background

Highway 97 is a major provincial transportation corridor in British Columbia’s interior providing connectivity as far
south as the U.S. Border in Osoyoos to as far north as the Alaska U.S. Border along the Alaska Highway. The
highway passes through many communities and will continue to play a key role in opening BC’s north to
economic development in the province’s natural resource sector. More specifically, the province is currently
experiencing significant investment and expansions in the industries of Liquefied Natural Gas (LNG), forestry, oil
and gas, mining, and supporting industries.

From a regional perspective, Highway 97 continues south through the communities of Williams Lake, 100 Mile
House and eventually Cache Creek, where Highway 97 intersects with Highway 1. To the north, Highway 97
passes through mostly undeveloped land until it reaches the larger community of Prince George where Highway
97 intersects with Highway 16.
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2 FUTURE MOBILITY ASSESSMENT

Building upon the existing conditions assessment previously completed in Phase 1 of the study, the future
conditions assessment involves analysis of local economic conditions and growth forecasts, and analysis of the
future traffic conditions on the Highway 97 study corridor. A summary of the future conditions analysis is provided
as follows, and the full future conditions assessment is provided in Appendix A.

2.1 Future Travel Demand

Municipal projects and local economic conditions can have a noticeable influence on the projection of various
growth figures including population and traffic. To conduct the traffic forecasts and future mobility assessment,
the project team met with the City of Quesnel to understand municipal projects and economic conditions in the
Quesnel area. In addition, Pearson Ellis Consulting Inc. was retained by Urban Systems to complete a socio-
economic assessment entitled Quesnel Socio-Economic Overview For Purposes of Highway Planning (2017).
The findings of the assessment are provided in Appendix B.

2.1.1 Quesnel Area Economic Conditions

The socio-economic assessment identified trends across many sectors and aspects of the community and some
of the highlights from the report are listed as follows:

» The population of the Quesnel area has seen some minor decline, based on Census results. The future
population is forecast to grow at a low rate.

»  Currently, the economy of Quesnel is heavily dependent on the forestry industry and, despite much
uncertainty in the future of this industry, it is expected that this industry will continue to be a major source
of employment and significant contributor to heavy vehicle traffic on Highway 97 in the Quesnel area. The
development of the Blackwater mine and Bonanza Ledge mine presents an opportunity for new sources
of employment for the region in the future.

» G.R. Baker Memorial Hospital continues to grow and develop. This has added pedestrian and traffic
movements to and from the hospital creating new issues and challenges with traffic flows along and
across Front Street, which is one of the most problematic sections of the Highway 97 corridor through
Quesnel.

» Community concerns for Highway 97 relate to access, safety, congestion and emissions through the
Quesnel segment of the highway corridor.
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2.1.2 Traffic Forecasts

The traffic volumes in the study area of Quesnel were analyzed at the 10 and 25-year horizons. To determine the
future traffic volumes, existing traffic was factored using an appropriate background growth rate. The grown traffic
volumes were combined with the volume of traffic expected to be generated by the proposed developments for a
total projected traffic volume on the study network. The new development traffic was estimated using the Institute
of Transportation Engineers (ITE) Trip Generation Manual 9t Edition. Upon estimating the trips generated,
estimates for the distribution and assignment of development traffic were prepared based on an understanding of
existing traffic patterns of the proposed developments. A detailed description of these forecasting assumptions is
provided as follows.

2.1.2.1 Background Growth

To assess future conditions in the road network at the 10 and 25-year horizons, various sources were used to
understand what growth trends the road network in the Quesnel area may be experiencing. These sources
include:

Historical Traffic Volumes;

Historical Population Growth;

Population Forecasts;

Proposed Developments; and

Socio-Economic Assessment (Pearson Ellis Consulting Inc.)

v v v v Vv

After careful analysis of the available information and resources, a growth rate of 0.5% per annum was
determined to best predicted background growth in the region along Highway 97. This growth rate was applied to
2017 highway traffic volumes to grow them to 2027 and 2042 horizon volumes. Side street traffic was not factored
as it was assumed there would be no background growth.

A second growth scenario was also analyzed based on a 1.5% growth rate for highway traffic. This was run as a
sensitivity scenario to account for potentially higher growth in the Quesnel area.

2.1.2.2 Development Assumptions

The new developments that are proposed in the Quesnel area include a retail centre and drive-through restaurant
on Rita Road, and a bowling alley on Racing Road. Details of these developments and the trip generation
assumptions applied to the future traffic volumes are detailed in Appendix A.

2.1.2.3 Future Network Traffic Volumes

The trips generated by the proposed development and assigned to the study network were superimposed on the
future background volumes to obtain the total network volumes. Future 2027 and 2042 horizons were analyzed
using a 0.5% highway growth rate. A sensitivity scenario was also analyzed at the 2042 horizon using a 1.5%
highway growth rate. The final volumes used in the analysis are provided in Appendix A.

2.2 Future Mobility Performance Analysis

The mobility analysis of the study network intersections was undertaken in accordance with the Ministry’s general
mobility performance criteria and thresholds. The complete mobility analysis for the future horizon years and
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growth rate scenarios is provided in Appendix A and the traffic modelling reports are provided in Appendix C. A
summary of the key findings from the future mobility analysis is provided in Table 2.1.

Table 2.1: Summary of Future Mobility Performance Conditions

- 0.5% Background Growth 1.5% Background Growth

» Allintersections perform at a LOS A or B. » Allintersections within the study area
» None of the study intersection approaches operate at LOS C or better.
AM exceed the v/c threshold of 0.9. » Side-street approaches at the intersections
Peak » The eastbound approach at the McNaughton of McNaughton Ayenue, Shepherd
Avenue intersection with Highway 97 operates at Avenue, and Racing Road operate at LOS
aLOSE. F with v/c ratios above 1.0.
» Allintersections operate at a satisfactory LOS C » Side-street approaches at the intersections
or better. of McNaughton Avenue, Shepherd
»  None of the study intersection approaches Avenue, and Racing Road reach a LOS F
exceed the v/c threshold of 0.9. with v/c ratios above 1.0.
PM » The eastbound approach at Shepherd Avenue > The northbound side-street approach at
reaches a LOS F. the McLean Street intersection reaches a
Peak LOS F, but with a v/c ratio under 0.9.

» Minor side-street approaches perform at LOS E
at McNaughton Avenue, Laurent Avenue, Carson
Avenue, McLean Street, Marsh Drive (Moffat
Bridge Approach), and Racing Road
intersections.

Overall, traffic volumes are projected to grow at a slow-to-moderate pace and are not expected to exceed the
highway’s current capacity by the 2042 long-term horizon.

2.3 Problem Definition Update

The problem definition summarizes the key challenges and issues along Highway 97 through Quesnel, which has
been established through the technical analysis undertaken in the existing conditions assessment (Phase 1 of the
study), and in the preceding future conditions assessment.

Overall, the current alignment of Highway 97 is constrained through the downtown of Quesnel, which currently
poses challenges identified in the existing conditions review that are projected to be intensified in the future. Side-
street movements were found to present a challenge as high delays and poor LOS are experienced at some
intersections at the 10 and 25-year horizons. These challenges are further discussed in the following problem
definition statements, organized by the four highway study segments:

Segment A - South Quesnel Commercial (LKI km 110.9 to km 115.1)

The South Quesnel Commercial area of Highway 97 experiences road safety performance challenges and
geometric challenges at several intersections along this segment. Without improvements along the corridor, the
existing issues with the highway frontage roads will continue to be a challenge. Currently the highway frontage
roads provide minimal vehicle queuing storage at highway intersections and can inhibit trucks from making turning
movements without over-tracking into adjacent lanes and the road shoulder. At the 2027 and 2042 horizons,
mobility performance is slightly worse compared to the existing conditions due to higher highway volumes,
however, all approaches and intersections are projected to operate satisfactorily.
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Segment B - North Star Area (LKI km 115.1 to km 117.7)

The North Star area of Highway 97 has many geometric design challenges that require significant upgrades and
improvements to adhere to MoTI’s current-day design standards and guidelines. Necessary upgrades include the
Quesnel River Bridge No. 1569, Quesnel Overhead No. 01641, sidewalks on both structures, the off ramps to
Valhalla Road and Dragon Hill Road, and directional signage on North Star Road. In addition to structure and
infrastructure upgrades, side street mobility is projected to worsen at the 10 and 25-year horizons, specifically at
the Racing Road intersection which is expected to experience delays and failing levels of service.

Segment C - Downtown Quesnel (LKI km 117.7 to km 121.0)

The Downtown Quesnel area of Highway 97 currently has safety concerns at several intersections including at
Kinchant Street, McLean Street, Front Street, and St. Laurent Avenue. There are mobility performance challenges
for side-street movements throughout this segment at the 2027 and 2042 projections due to the increase in
highway traffic volumes. Specifically, the intersections of Shepherd Avenue and McNaughton Avenue are
expected to perform poorly with high delays.

There is a horizontal curve with a minimum 90 meter radius just west of the Quesnel Overhead No. 01641 (LKI
km 117.9) in which there is evidence some vehicles may be going off pavement. Lastly, a pedestrian and cycle
connection from Downtown to the Two Mile Flat area would facilitate active modes wishing to travel between
these two destinations.

Segment D - Two Mile Flat (LKI km 121.0 to km 124.3)

In this Two Mile Flat segment, the Highway 97 alignment comes close to the CN Rail alignment and the rail base
abuts the highway shoulder, resulting in an increased risk of vehicle impacts to the railway base and slope. At the
intersection of Brownmiller Road, there is a risk of heavy vehicles tracking off pavement as they make northbound
right turns around a sharp curve onto Brownmiller Road. Access management is also needed to better define
permitted turning movements onto and off the highway to local businesses. No existing or future mobility issues
are expected for the intersections in this segment of the study area.
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3 OPTION GENERATION AND ASSESSMENT

3.1 Guiding Principles

As described in the problem definition statement, the current alignment of Highway 97 becomes constrained
through the downtown of Quesnel mainly due to topography and water bodies, land uses, and the CN Railway. In
addition to regional traffic volumes, the highway serves a significant amount of local traffic needs as it is the only
major north-south arterial route that connects with all the City’s neighbourhoods and other feeder routes (i.e.
Blackwater Road, Quesnel-Hydraulic Road, Anderson Road).

As discussed in the future conditions assessment, traffic volumes are projected to grow at a slow-to-moderate
pace and are not expected to exceed the highway’s current capacity by the 2042 long-term horizon. However,
there are several challenges within each study segment along the corridor that requires different design solutions
to similar issues. These issues include high volumes of heavy vehicles, intersection and segment safety
concerns, geometric design constraints, side-street mobility and access management.

To guide the development of improvement options for each study segment on Highway 97, a set of guiding
principles has been established based on the existing and future needs of the corridor. These guiding principles
were also used in the evaluation of improvement options to ensure the improvements achieve the objectives of
the project. The guiding principles are as follows:

» Enhance the Highway to Support Local and Regional Functions — Minimize the highway’s impacts to
the local community and develop a corridor that balances the function of the highway as a provincial
route, and as a route that is frequently travelled by local users.

» Improve Intersection and Highway Safety — Improvements to highway geometry, intersection design,
and access management need to be considered to improve safety conditions and reduce currently high
collision and severity rates.

» Support Active Transportation - Pedestrian and bicycle movements are significant in the downtown and
consideration should be given to improving the safety of pedestrian and bicycle traffic crossing the
highway. Routes across the Quesnel River, between downtown Quesnel and Two Mile Flat and in the
South Quesnel commercial area have also been identified by the City of Quesnel as important
connections between residential areas and industrial and commercial employment destinations.

» Improve Intersection and Corridor Mobility — Some side-street approaches to Highway 97 experience
long delays and/or challenging movements due to geometric constraints. Improvements to intersection
controls, laning and access should be considered in the development of options.

» Improve Access and Connectivity with the Local Road Network — There are numerous public and
private accesses that are located directly on the highway and many properties with more than one
access. The Two Mile Flat, Downtown Quesnel, and the South Quesnel areas are where the majority of
public and private accesses are located. Consolidating accesses and identifying connections to the local
network to achieve better controlled access on the highway should be considered to improve safety
conditions and traffic flow.

» Mitigate Heavy Vehicle Impacts —Significant heavy vehicle volumes exist on all segments of the corridor
and have the greatest impact in the Downtown Quesnel segment to the safety and mobility of all

JUNE 2018 @ 1961.0384.02 m

systems




FINAL REPORT | Highway 97 Quesnel Transportation Plan Phase II - Implementation Strategy

Page | 8

transportation users. Improvement options to mitigate heavy vehicle impacts should involve upgrades to
geometric design, safety, access management, and the identification of alternate routes.

3.2 Design Criteria Considerations

The design of the existing Highway 97 alignment through Quesnel varies in different segments based on the
highway standards implemented at the time each section of the highway was constructed or upgraded. Some
sections of Highway 97 that were previously 2 lanes wide with posted speeds of 50 km/h, were upgraded to 4
lanes wide with posted speeds of 70 km/h to 80 km/h (i.e. Two Mile Flat and South Quesnel). Whereas, other
sections through downtown Quesnel and over the Quesnel River Bridge have not seen upgrades due to various
design and project constraints.

The design criteria for improvement options on the highway and for the alternate routes was developed with
careful consideration to addressing the actual transportation problems and needs for improvements within the
context of the existing highway’s design. The criteria adheres to the guidelines and standards outlined in the
Geometric Design Guide for Canadian Roads (TAC, 1998) and in the BC Supplement to TAC Geometric Design
Guide for Canadian Roads (MoTl, 2007). Improvements to the existing highway alignment have been designed
to support current day geometric design standards where possible, and where not possible, alternatives have

been suggested.

The detailed design criteria sheets for Urban and Rural segments of Highway 97 through Quesnel are included in
Appendix D. A summary of the design criteria considerations for the existing rural and urban segments of
Highway 97 in Quesnel is provided in Table 3.1. Overall, the highway Segments A, B, and D are classified as

rural segments and Segment C is classified as an urban segment. .

Location

Mobility

Access

Network Hierarchy

Transit

JUNE 2018

Table 3.1: Highway 97 Physical and Operating Characteristics

Rural Segments &
" 9 Urban Segments
Alternate Routes

North of Rome Avenue and South of
Quesnel River Bridge

70 — 80 km/h
» Good access to major centres /
destinations
Limited direct property access

Signalized intersection spacing
>400m — 800m

» Generally at-grade intersections,
but some grade-separation at
significant access points

» Connects to major municipal
streets

Continuous parallel local routes /
frontage roads

» Supports transit on-highway
where practical and beneficial

» Transit stops located off mainline
wherever possible (e.g. frontage
roads, side-streets).

1961.0384.02

From Quesnel River Bridge to Rome
Avenue

50 km/h

Good access to major centres /
destinations

Direct property access permitted
Signalized intersection spacing >100m
Generally at-grade intersections

Connects to major / minor municipal
streets

Continuous parallel local routes /
frontage roads

Supports transit on-highway where
practical and beneficial

Bus stops may be supported on
mainline where safety and traffic
capacity are not hindered.

URBAN
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Rural Segments &
Functi Urban S t

» On shoulders in rural areas

Cycling »  On multi-use pathways or cycle
lanes parallel to the corridor

» On multi-use pathways or cycle lanes
parallel to the corridor

Safe, comfortable crossings

, , Safe, comfortable crossings
Grade-separated crossings in . )
high-speed areas At-grade crossings in lower-speed

Pedestrians urban environments

» At-grad i inl - d
grade crossings in lower-spee » Sidewalks along Highway 97 in more

urban environments
. urban / developed areas
» Separated sidewalks

3.3 Environmental Considerations

A desktop scan was conducted to identify and summarize environmental and archaeological constraints for the
Highway 97 corridor study area. This task involved the review of environmental, archaeological and contaminated
sites information from available reports, literature, maps, photos and databases. Biophysical components
evaluated include: contaminated sites, topography, surficial geology, hydrogeology, surface water, fish and fish
habitat, flora and fauna, species of management concern, and environmentally significant areas. Many of these
environmental constraints are illustrated on an aerial map of Quesnel in Figure 3.1. A detailed account of the
environmental and archaeological planning considerations and constraints is provided in the Environmental and
Archaeological Scan Report in Appendix E.

3.4 Geotechnical Considerations

A desktop scan was conducted to identify and summarize geotechnical conditions, constraints and challenges for
the Highway 97 corridor study area and for the improvement options developed within this study. The desktop
review involved a review of previous studies and use of LIDAR imagery to identify known landslide features and
potentially unstable terrain areas. The complete geotechnical review is detailed in the technical memorandum
Terrain Stability (Geohazard) Constraints — Summary Highway 97 Quesnel Transportation Plan provided in
Appendix F.
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3.5 Option Development

Fourteen improvement options on the existing Highway 97 alignment and six alternate route option alignments
were identified and developed to a conceptual design level. Each improvement option identified is described in
further detail on the following option description sheets from Section 3.5.3 to 3.5.7 of this report. Each sheet
includes a description of the option, an image of the conceptual design’, an evaluation of the option according to
the guiding principles, conceptual level planning cost estimate, and an evaluation summary.

The options are organized accordingly:

Alternate Routes

Study Segment A — South Quesnel Commercial Area
Study Segment B — North Star Area

Study Segment C — Downtown Quesnel Area

Study Segment D — Two Mile Flat Area

v v v v Vv

The conceptual design drawings including plan view horizontal profiles and vertical profiles for each option are
provided in Appendix G.

Each option has been evaluated against the study’s six guiding principles to determine if the option supports the
study objectives. Based on this evaluation, one of three recommendations are provided for each option:

» Screen-Out from Further Review — this means the guiding principles evaluation has found a fatal flaw(s)
with the option and the recommendation is to screen-out the option from further evaluation in the MAE
and to not implement the option.

» Advance to Multiple Account Evaluation — this means the guiding principles evaluation has found an
option could provide good benefits, however further evaluation in the MAE is needed to understand if the
benefits outweigh the costs.

» Advance to Implementation Plan — this means the guiding principles evaluation has found an option
provides multiple benefits (generally at a low cost) and the option is a high priority for implementation.

3.5.1 Cost Estimates

Conceptual planning-level project cost estimates have been developed for each option and are provided in
Appendix H for all options. These cost estimates include the capital investment costs for planning, project
management, property acquisition, design and engineering, environmental, construction, First Nations
accommodation and regional recoveries. A contingency of 35% has been applied to each of these cost elements.
Quantities for the cost estimates have been developed from the conceptual designs and items, and unit rates are
based on the MoT/I’s Historical Construction Cost Data website. Unit rates for structural costs were provided by
Mott MacDonald for this study, as detailed in the report Highway 97 Quesnel Corridor Study — Structural
Considerations provided in Appendix I.

Costs for acquiring property were prepared by Gateway Land Services for options where significant property
impacts were required outside of the existing Highway 97 alignment. Details of the properties impacted and the
costs are outlined in their report Highway 97 Quesnel Transportation Plan Phase Il — Improvement Options

1 Conceptual designs are preliminary drawings that require further preliminary design and engineering analysis prior to construction and
do not include input from necessary field investigations such as geotechnical, environmental and archaeological investigations.
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Property Impact Study, provided in Appendix J. The property costs are only for fee simple lands. No
assumptions for capacity building for First Nations are included in these conceptual planning-level project costs.
Lastly, Environmental and Archaeological assumptions have not been addressed in the cost estimates prepared
including any work related to investigations, mitigation or alterations.

3.5.2 Survey Information

Various topographical survey information sources were used to develop the conceptual designs for the
improvement options developed. All of the options were developed, at a minimum, using model data from the
Canadian Digital Elevation Model (CDEM) data with an accuracy of plus/minus 20 m. Image files were provided
by the City of Quesnel and are from 2016. Further, LIDAR data was available along the whole length of Highway
97 and was incorporated into the design models to improve the design accuracy where this information was
available. Additional LiDAR survey was taken by McElhanney Consultants in November, 2017 for the north-south
interconnector route alignment with a high level of accuracy of ground surfaces with abnormalities including
weeds, bushes and trees screened out.

3.5.3 Alternate Route Options

A total of six alternate route option alignments were identified and developed to a conceptual design level. The six
options identified correspond to three identified route connections including:

e North-South Interconnector — a 2-lane or 4-lane highway connection around the north side of the
downtown Quesnel peninsula including the replacement of the Quesnel River and Quesnel Overhead
structures. Two options have been conceptualized and evaluated.

e North-South Industrial Connector — a 2-lane or 4-lane highway connection from the North Star
Interchange, through industrial land uses and across a new structure over the Quesnel River to Highway
97 in the Two Mile Flat area. Three options have been conceptualized and evaluated, including a bypass
option.

o East-West Connector — a highway connection from Highway 97 (just north of Pinecrest Road) and across
a new structure over the Fraser River to Blackwater Road.
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3.5.8 Summary of Options Developed

Table 3.2 summarizes the recommendations for each option as previously evaluated according to the guiding
principles. Itis noted that Options B1, C1 and C2-b advance to the MAE for further evaluation as a combined
downtown online solution.

Table 3.2: Summary of Option Development Recommendations based on Guiding Principles Evaluation

Study Option Name Screening Outcome
Segment

Alternate
Route

A

South
Quesnel

Option AR-1a

Option A1:
Option A2:
Option A3:
Option A4:

Option A5:

Option B1:

Option B2:

Cc

Downtown
Quesnel

Option C1:

Option C2-a:

Option C2-b:

Option C3

Option C4:

D Option D1:

Two Mile
Flat

JUNE 2018

Option D2:

1961.0384.02

North-South Interconnector (4-Lane)

Option AR-1b: North South Interconnector (2-Lane)

Option AR-2
(a&b):

Option AR-3:
Option AR-4:

North South Industrial Connector

East-West Connector
North-South Bypass

Basalt Rd. and Gook Rd. Access
Management (2-lane)

Basalt Rd. and Gook Rd. Access
Management (4-lane)

Juniper Road and Jade Road Network
Improvements

Signal Optimization of Maple Drive and Cedar
Avenue Intersections

Racing Rd. and Quesnel-Hydraulic Rd.
Access Management

Quesnel River Bridge and Quesnel Overhead
Replacement

Quesnel River Bridge to Nadeau Street
Sidewalk

Highway 97 Realignment onto Legion Drive

Front Street 4-Laning Reconfiguration

Front Street 3-Lane Reconfiguration

Relocate Traffic Signal from Reid St. to
McLean St.

Signalize Sutherland Ave / Highway 97

Two Mile Flat Frontage and Backage Road
Network

Two Mile Flat Highway 97 Reconfiguration to
Urban 3-Lane Design

vV I EE BBV

v

Ml

Ml

v

Advance to MAE

Screen-Out
Screen-Out

Screen-Out

Screen-Out

Screen-Out

Advance to MAE

Advance to Implementation Plan
Advance to Implementation Plan

Advance to Implementation Plan

Advance to MAE individually and
in combination with Options C1,
C2-b

Screen-Out

Advanced to MAE in combination
with Options B1, C2-b

Screen-Out

Advance to Implementation Plan
and to MAE in combination with
Options B1, C1

Advance to Implementation Plan

Screen-Out

Advance to MAE

Advance to MAE

URBAN
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3.6 Multiple Account Evaluation (MAE)

As previously outlined, a set of 14 on-highway improvement options and 6 alternate route options were developed
to a conceptual level. The options were evaluated against the project’s six guiding principles to understand how
well each of the options support the objectives of the overall Highway 97 Quesnel Transportation Plan. Of the
total 20 options that were previously identified, 7 options have been advanced for further evaluation within the
MAE framework including a benefit-cost analysis (Note: Option B1 is assessed in the MAE twice). Table 3.3
summarizes the options that have been evaluated within the MAE.

Table 3.3: Summary of Options Assessed in the MAE

Study Area Option Name
Alternate Route Option AR-1a: North-South Interconnector (4-Lane)

A - South Quesnel [oJJilJiW:VE Basalt Rd. and Gook Rd. Access Management (4-lane)
Option B1: Quesnel River Bridge and Quesnel Overhead Replacement
Option D1: Frontage and Backage Road Network
D - Two Mile Flat
Option D2: Highway 97 Reconfiguration to Urban 3-Lane Design
oo e e} Option B1: Quesnel River Bridge and Quesnel Overhead Replacement
Solution . . . . .
Option C1: Highway 97 Realignment onto Legion Drive

(Evaluated as 1
Option)

Option C2-b:  Front Street 3-Lane Reconfiguration

3.6.1 Methodology

The MAE was applied to 7 of the 20 options developed in this study. The primary purpose to advance these
options into the MAE was to determine a preferred option among the competing options. Further, the benefits
and costs were quantified to obtain an overall benefit-cost ratio that was used to identify the preferred options.

The MAE consists of five accounts including the Financial, Customer Service (Mobility and Safety), Social /
Community, Environmental, and Economic Indicators accounts. The assumptions and methodology applied to
quantifying the benefits and costs of each account is described as follows:

Financial Account

The financial account includes the conceptual planning level project cost estimate which includes the capital
investment costs for planning, project management, property acquisition, design and engineering, environmental,
construction, First Nations accommodation and regional recoveries. These high-level planning cost estimates
include a contingency of 35% for each of the cost elements. Quantities for the cost estimate have been
developed from the conceptual designs and items and unit rates are based on similar BC MoTI projects.

This account also includes annual maintenance and rehabilitations costs, and the salvage value (based on 20%
of the construction cost only) at the end of the project’s life cycle. These future annual costs are discounted at a
rate of 6% to calculate the net present value of the overall net project cost.
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Customer Service Account

The customer service account represents the cost to intersection users over the life cycle of the project. This
includes values for travel time, vehicle operating costs, and collisions accrued and discounted over 25 years.
Given that the customer service account reflects the benefits of proposed improvements to highway users over 25
years, this account is particularly sensitive to traffic growth rate assumptions. Thus, the options that are
evaluated in the MAE have been assessed with the normal 0.5% background traffic growth rate, and with the
1.5% sensitivity analysis traffic growth rate.

The mobility (travel time savings) have been calculated using Synchro and SimTraffic models for the selected
options to measure the level of improvement or reduction in vehicle travel time, travel distance and fuel consumed
that the option offers in comparison to existing conditions. The travel time savings have been calculated using the
MoTI Default Values for Benefit Cost Analysis (2012), which were factored up to account for inflation. An annual
inflation rate of 1.47%, as supplied by Statistics Canada, was applied to these default values.

Vehicle operating costs are measured based on the type and percentage of passenger vehicles and heavy
vehicles travelling on the highway, and their fuel usage, which is factored into an actual cost and discounted over
the 25 year lifecycle.

The safety benefits have been calculated based on a high-level comparison of the main differences that the
option provides over existing conditions (e.g. unsignalized intersection vs. signalized). A simplified collision
prediction model (CPM) was developed for the base highway conditions and collision modification factors (CMF)
were applied for the option to obtain a relative safety benefit for the option.

Social Community Account

The social / community account assesses the potential effect of the option on community and social values. The
criteria used to evaluate this account include vehicle connectivity, pedestrian and cyclist connectivity, and
consistency with community plans. Input provided by technical representatives from the City of Quesnel and the
Cariboo Regional District has been incorporated into this account.

Environmental Account

The environmental account describes the potential for biophysical and natural resource impacts of a project. This
is not intended to replace an environmental assessment, if required, but as a qualitative and quantitative measure
of potential impacts. Qualitative criteria including noise, visual and pollution impacts have been used to evaluate
the options. Greenhouse gas (GHG) emissions have been quantified based on the SimTraffic analysis results for
traffic fuel use, which is based on the rate of vehicle stopping, travel time and delays. A calculation of carbon
dioxide, nitrogen oxide and hydrocarbon emissions for the option in comparison to existing conditions is provided.

Economic Indicators Account

The economic indicators account represents a summation of the quantitative benefits and costs from each of the
four preceding accounts to obtain a benefit-cost ratio (b/c ratio) and a net present value (NPV) of the project costs
in today’s dollars. Typically a b/c ratio of 1.0 or greater is needed to justify the economic feasibility for a project to
proceed to implementation. At the end of the MAE of each option, an outcome is provided with a clear
recommendation of whether to implement the option or to not implement the option.

JUNE 2018 @ 1961.0384.02 m
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3.6.2 Alternate Route Options Evaluation

3.6.2.1 Option AR-1a: North-South Interconnector

This option consists of providing a new alignment for Highway 97 around the north side of the downtown Quesnel
and replacing the Quesnel River Bridge and Quesnel Overhead with a 4-lane highway design. The MAE is
provided for Option AR-1a as summarized in Table 3.4.

Option AR-1a is compared to the downtown online improvement solution that is formed by the combination of
Options B1, C1 and C2-b. The costs and benefits of these combined improvements are evaluated here in
comparison to Option AR-1a.

Financial Account

Option AR-1a - The conceptual project cost estimate for Option AR-1a (4-lane) North-South Interconnector is
$162,959,887 and an estimate breakdown is provided in Appendix H. Operation and maintenance costs are
approximately $2.6M to maintain the new travel lanes and bridge structures (at this time, additional operational
costs for retaining walls have not been incorporated). However, if the existing highway alignment along Carson
Avenue and Front Street can be devolved to the City, this new route could result in less overall O&M costs than
existing. The salvage value, based on construction costs, is $19.3M.

Options B1, C1, C2-b — The conceptual project cost estimate for all three options combined to form a downtown
improvement solution is $104,287,695. Operation and maintenance costs account for cost to maintain the new
structures over the Quesnel River Bridge, additional travel lane resurfacing, and the new Rail overpass structure
as part of Option C1. The salvage value, based on construction costs, is $12.6M.

Customer Service Account (Safety and Mobility Benefits)

Option AR-1a — This options provides a significant safety benefit as it reduces the number of major intersections
on the highway from eleven to two and shortens the overall length of Highway 97. The safety benefits amount to
$23.4M under normal growth and $25.6M under the sensitivity growth scenario.

Mobility benefits are also significant as an estimate of 10,300 vpd could be redistributed onto the new route by
2042 under the 0.5% background growth rate, as previously shown in Figure 3.2. The forecast usage of this route
is based on the analysis of origin-destination data collected as part of the existing conditions study. Further, traffic
volumes on Front Street would reduce from 15,300 vpd to as low as 5,000 vpd and volumes on Highway 97 east
of Carson Avenue before the Quesnel Overhead could be reduced to as low as 10,500 vpd.

Option AR-1ais 1.4 km shorter in distance compared to the existing Highway 97 alignment through downtown,
and has 11 fewer intersections. This shorter and more direct route leads to an average estimated travel time
savings of 2 minutes and 38 seconds per vehicle or 52% travel time savings over the existing route. This
estimate is based on average travel conditions and is considered conservative. This redistribution of highway
traffic to a faster and more direct route is estimated to result in $93.1M of mobility benefits under the normal
growth scenario, and $113.6M under the sensitivity scenario.

Options B1, C1, C2-b — Unlike Option AR-1a, the downtown solution provides only an incremental improvement
in mobility and safety benefits as the number of major intersections which highway traffic must pass through
reduces from 11 to 8 intersections. This translates to a safety benefit of $3.2M under normal growth conditions,
and $4.1M under the sensitivity growth scenario. Mobility benefits amount to $7.1M under normal growth
conditions, and $14.3M under the sensitivity growth scenario.
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Table 3.4: MAE for Option AR-1a in comparison with Options B1, C1, C2-b

. Sensitivity Analysis
()
N 1.5% Annual Traffic Growth
Option AR-1a Option B1, C1, C2-b Option AR-1a Option B1, C1, C2-b
MAE - 25 Year Benefit Cost Analysis

North-South . North-South .
Online Downtown Online Downtown
Interconnector High I " Interconnector High I "
4 Lanes ighway Improvements 4 Lanes ighway Improvements

FINANCIAL -

Project Cost - Actual $ 162,959,887 $ 143,363,306 $ 162,959,887 $ 143,363,306
Bl-b $ 94,257,794 $ 74,661,213 $ 94,257,794 r$ 74,661,213
Maintenance $ 2,638,583 $ 2,439,900 $ 2,638,583 $ 2,439,900
Salvage Value $ 19,344,370 $ 16,779,550 $ 19,344,370 $ 16,779,550
TOTAL LIFE CYCLE COSTS - ACTUAL $ 146,254,100 $ 129,023,656 $ 146,254,100 $ 129,023,656
L?;?ALU';,:FE CYCLE COSTS - NET OF DO- ¢ 84,547,247 $ 67,316,803 $ 84,547,247 $ 67,316,803
D
Existing Safety Costs S 38,574,832 S 38,574,832 $ 41,457,048 S 41,457,048
Improved SafetyCosts $ 15,146,002 $ 35,291,696 $ 15,809,369 $ 37,380,824
TOTAL SAFETY BENEFITS $ 23,428,830 $ 3,283,136 $ 25,647,679 $ 4,076,224
womLmvemNeRTs e
Existing Mobility Costs S 100,211,723 S 100,211,723 S 122,642,178 S 122,642,178
Improved Mobility Costs S 47,873,348 S 94,886,115 $ 58,539,644 S 112,708,662
MOBILITY BENEFIT $ 52,338,375 $ 5,325,608 $ 64,102,534 $ 9,933,516
Vehicle Operating Existing Costs S 82,935,021 $ 82,935,021 $ 99,305,508 S 99,305,508
Vehicle Operating Improved Costs S 42,127,942 S 81,182,492 S 49,797,854 S 94,874,763
OPERATING COST BENEFIT $ 40,807,080 $ 1,752,529 $ 49,507,654 $ 4,430,745
TOTAL MOBILITY BENEFITS $ 93,145,455 $ 7,078,137 $ 113,610,188 $ 14,364,261

SOCIALICOMMUNITY 7

Vehicle Connectivity [ ] o [ o
Pedestrian and Cyclist Connectivity [ J [ J [ [ J
Consistency with Community Plan o o o (o]
ENVIRONMENTAL ]
Noise Impacts (@) o (o) o
Visual Impacts o o o o
Pollution Impacts [ J o [ o
GHGEMISSONS |
EXISTING GHG (tonnes/yr) 8,930.42 8,930.42 10,026.96 10,026.96
IMPROVED GHG (tonnes/yr) 4,309.35 8,312.02 4,757.95 9,068.10
ANNUAL SAVINGS (tonneslyr) 4,621.07 618.40 5,269.01 958.86

ECONOMIC DEVELOPMENT ]

BENEFIT COST RATIO - NET OF DO-

MINIMUM 1.38 0.15 1.65 0.27
NET PRESENT VALUE - NET OF DO-
MINIMUM $  32,027,037.96 $ (56,955,530.19) $ 54,710,619.95 $ (48,876,318.06)

Social / Community Account

Option AR-1a - Since the north-south industrial connector would provide an alternate route to the existing
alignment, vehicle connectivity would improve. Both local and regional travellers would have two route options to
travel north-south across the City, as opposed to only one currently. Pedestrian and cyclist connectivity would
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also improve with the addition of new pedestrian and cycle facilities on the new Quesnel River Bridge and
Quesnel Overhead structures.

While this option is not discussed or shown in existing community plans, the City of Quesnel has expressed
strong support for this option. Some of the community benefits it offers include moving most heavy vehicles and
highway traffic off of Front Street and the downtown core to improve safety and accessibility. Moving heavy
vehicles off of Front Street also reduces the risk of chemical spills in the downtown and improved air quality. This
option also provides significant opportunity for redevelopment of the downtown and for the City to consider
acquiring Front Street and Carson Avenue back into the downtown street network.

Options B1, C1, C2-b — The combination of improvements to Highway 97 on the existing alignment would have
little improvement to vehicle connectivity and actually reduces connectivity to Carson Avenue. Similar to Option
AR-1a, pedestrian and cyclist connectivity would improve with a new facility that would be provided on the new
Quesnel River crossing structures for these users. As previously discussed for Option C1, the City does not see
significant value with this solution as it does not address the key objectives of reducing highway and heavy truck
traffic on Front Street.

Environmental

Option AR-1a — This option could potentially have impacts to noise levels in the residential areas that would be
located closest to this route; however, these impacts could be mitigated by sound barrier walls. The route would
follow parallel to the CN railway and be located about half-way between the plateau on which downtown Quesnel
is built on, and the waterfront. Thus, visual impacts would be relatively contained. Pollution and GHG emissions
would be reduced by up to 4,621 tonnes per year as a result of lower vehicle operating costs and fuel
consumption.

This option does traverse known geotechnical issues along the embankment between downtown Quesnel and the
Quesnel River including the PGE Railway Mile 385 Slide and the PGE Railway Texaco Slide. Both slides require
further site investigation as the existing slope stability is uncertain. The description of these slides is discussed
further within the technical memorandum Terrain Stability (Geohazard) Constraints — Summary, Highway 97
Quesnel Transportation Plan, completed by Amed Foster Wheeler Environment and Infrastructure and included in
Appendix F.

Options B1, C1, C2-b — Environmental impacts as a result of this downtown network solution would be relatively
minimal. While Option C1 would have a visual impact on the south downtown Quesnel area, the overall solution
maintains Highway 97 on a very similar alignment to how it exists today. Some incremental reductions to GHG
emissions and pollution could be achieved with this solution.

Economic Indicators Account

The benefit-cost ratio and net present value for both Option AR-1a and the downtown combined solution (Option
B1, C1 and C2-b) were calculated based the assumption that the existing Quesnel River Bridge and the Quesnel
Overhead must be replaced. The do-minimum cost to replace these bridges is the same as the conceptual
project cost estimate for Option B1-b.

Option AR-1a -The b/c ratio net of the do-minimum cost (Option B1-b) is a ratio of 1.38 under normal growth
conditions, and 1.65 under sensitivity growth conditions. This is equal to a positive net present value of $32.027M
under normal growth conditions or $54.711M under sensitivity growth conditions.

Options B1, C1, C2-b - The b/c ratio net of the do-minimum cost (Option B1-b) is a ratio of 0.15 under normal
growth conditions, and 0.27 under sensitivity growth conditions. This is equal to a negative net present value of
$(56.956M) under normal growth conditions or $(48.876M) under sensitivity growth conditions.
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Review of Option AR-1a and Downtown Options (B1, C1, C2-B)

Overall, Option AR-1a provides great value, benefits and a b/c ratio that is justified as a positive economic project,
and which supports the objectives of the City of Quesnel, the MoTI, and community organizations. Option B1, C1,
and C2-b provides only a fraction of the value that Option AR-1a provides, but at a similar order of magnitude cost

and with a negative net present value.

Outcome for Option AR-1a:

Recommended for Implementation as a Short-Term Project.

Outcome for Downtown Solution - Options B1, C1 and C2-b

Not Recommended.
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3.6.3 Study Segment A - South Quesnel Commercial Options Evaluation

3.6.3.1 Option A2: Basalt Road and Gook Road Access Management (4-Lane)

Option A2 consists of upgrading Highway 97 from 2 lanes to 4 lanes of traffic with turn lanes at the intersections
of Basalt Road and Gook Road. Two design variants are explored at the Gook Road / Highway 97 intersection
including a left-turn in restricted intersection (Variant 1), and a full movement signalized intersection (Variant 2). A
protected ‘T’ intersection is proposed at the Basalt Road / Highway 97 intersection. The MAE for Option A2 is
summarized in Table 3.5.

Financial Account

The conceptual project cost estimate for Option A2 Variant 1 is $22,260,023 and the cost estimate for Option A2
Variant 2 is $22,298,285. An estimate breakdown for both design variants is provided in Appendix H. In
comparison to Option A1, this option requires more property to widen the existing 2-lane highway to a 4-lane
highway, and it requires offsetting the existing frontage roads further back from the existing highway shoulder.
Operation and maintenance costs would be expected to increase by an additional $828,500 over the 25 year
project lifecycle for both variants due to the wider paved right of way on Highway 97. The salvage value at the
end of the lifecycle for design variant 1 with turn restricted intersections is $1,473,630; and for design variant 2 is
$1,514,130.

Customer Service Account (Safety and Mobility Benefits)

Highway traffic safety would be improve under both design variants. Consistent among both design options, three
existing accesses to the frontage roads would be closed, which results in fewer turning movements on and off the
highway and safety benefits. The left-turn in restriction at Gook Road / Highway 97 would restrict all left turns and
cross highway turns from the side-streets onto Highway 97. Similarly, the protected ‘T’ restricted intersection at
Basalt Road / Highway 97 would restrict left turns into and out of the east leg of the intersection. The net safety
benefit with design variant 1 is estimated to be $2,155,000 over existing conditions.

Design variant 2 with a traffic signal proposed at Gook Road / Highway 97 would also observe a safety benefit,
albeit slightly less than variant 1 as no turning restrictions would be implemented, and because traffic signals
have a limited effectiveness of reducing collisions. The net safety benefit with design variant 2 is estimated to be
$1,391,600 over existing conditions. Further, the design of these intersections includes greater throat spacing
between the highway intersections and the frontage road intersections, which improves heavy vehicle turning
movements and prevents vehicle over-tracking into opposing lanes.

Highway mobility is expected to improve with both design variants. A2 with design variant 1 (turn restrictions) was
calculated to have a mobility benefit of $6,280,500 under normal growth. The mobility benefit for design variant 2
(signalization) is $2,226,500 under normal growth. Clearly, the traffic signal would incur some additional delay to
highway through volumes, which results in the lower mobility benefit compared to variant 1 with the restricted
intersection designs at Basalt Road and Gook Road.
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Table 3.5: Option A2 MAE Evaluation

0.5% Annual Traffic Growth Sensitivity Analysis
Option A2: 4-Lane Basalt Road to Gook 1.5% Annual Traffic Growth
Road Option A2: 4-Lane Basalt Road to Gook

VELEL & Variant 1

MAE - 25 Year Benefit Cost

Analysis Variant 2 Variant 2

Left-in Only
Restriction' at Gook Restriction' at Gook
Road / Highway 97 Road / Highway 97

FINANCIAL

Signal at Gook s Eli

Road / Highway 97

Signal at Gook Road
| Highway 97

Project Cost $22,260,023 $22,298,285 $22,260,023 $22,298,285
Maintenance $ 828,473.16 $ 828,473.16 $ 828,473.16 $ 828,473.16
Salvage Value (20%) $ 1,473,630.00 $ 1,514,130.00 $ 1,473,630.00 $ 1,514,130.00
TOTAL LIFE CYCLE COSTS $ 21,614,866.16 $ 21,612,628.16 $ 21,614,866.16 $ 21,612,628.16
sarerveenerTs |
Existing Safety Costs $12,711,256 $12,711,256 $13,610,964 $13,610,964
Improved SafetyCosts $10,556,127 $11,319,622 $11,283,353 $12,065,175
TOTAL SAFETY BENEFITS $ 2,155,129.00 $ 1,391,634.00 $ 2,327,611.00 $ 1,545,789.00
G e
Existing Mobility Costs S 21,166,000.00 $ 21,166,000.00 I'S 21,931,000.00 $ 21,931,000.00
Improved Mobility Costs S 16,199,000.00 S 19,790,000.00 S 17,110,000.00 $ 21,002,000.00
MOBILITY BENEFIT $ 4,967,000.00 $ 1,376,000.00 $ 4,821,000.00 $ 929,000.00
Vehicle Operating Existing Costs S 7,062,546.19 S 7,062,546.19 "$ 7,462,048.01 S 7,462,048.01
Vehicle Operating Improved Costs ~ $ 5,749,000.00 S 6,212,000.00 S 6,048,000.00 S 6,575,000.00
OPERATING COST BENEFIT $ 1,313,5646.19 § 850,546.19 § 1,414,048.01 $ 887,048.01
TOTAL MOBILITY BENEFITS $ 6,280,546.19 $ 2,226,546.19 $ 6,235,048.01 $ 1,816,048.01
socaLcowMNTY |
Vehicle Connectivity o [ ] o o
Pedestrian and Cyclist Connectivity o [ ] o o
Consistency with Community Plan o o o o
EwiRowweNTAL
Noise Impacts o @) o (o]

Visual Impacts o o o o

Pollution Impacts [ ] [ ] [ ] ®
GHGEMISSONS |
EXISTING GHG (tonnes/yr) 990.61 990.61 1,063.89 1,063.89
IMPROVED GHG (tonnes/yr) 806.12 870.70 861.30 936.36
ANNUAL SAVINGS (tonneslyr) 184.49 119.90 202.59 127.53
EcowowicDEvELOPMENT |
Benefit Cost Ratio 0.39 0.17 0.40 0.16
Net Present Value $  (13,179,190.97) $  (17,994,447.97) $ (13,052,207.16) $  (18,250,791.16)
[ J Good

o Fair

(o] Poor
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Social / Community Account

Variant 1 with the turn restricted intersections would result in reduced vehicle connectivity for traffic entering and
leaving some of the businesses and land uses adjacent to Highway 97. Further, variant 1 would provide
improved pedestrian and cycle connectivity on either side of Highway 97 as a result of the frontage and backage
road network improvements; however these users would not observe any changes with respect to crossing the
highway. The City has expressed concern that the turn restrictions at Gook Road / Highway 97 would make it
challenging for nearby businesses to access the highway.

Variant 2 would provide improved vehicle connectivity across the highway with the traffic signal at Gook Road.
This design variant would also result in improved pedestrian and cycle conditions with the addition of new
signalized crosswalks that would be provided in conjunction with a traffic signal at Gook Road / Highway 97 and
the associated frontage and backage road improvements. This design variant is supported by the City.

Environmental

Impacts to the environment are expected to be incrementally positive in general. No significant noise impact is
expected with variant 1; however, the traffic signal under variant 2 will lead to increased vehicle stopping and
starting noise on highway through movements. Pollution and GHG emissions are forecast to reduce on an
incremental level as vehicle fuel and operating costs are expected to reduce.

Economic Indicators

The benefit cost analysis of both design variants indicates that neither option has a b/c ratio greater than 1.0.
Design variant 1 has the highest b/c ratio of 0.39 and design variant 2 has a b/c ratio of 0.17 under normal growth
conditions. Further, the net present value of each design option is considerably negative despite the mobility and
safety benefits that are applied. The b/c ratio and net present value of the options would likely be much higher if
the traffic usage of the highway and side-streets was higher and if there was a history of more collisions than is
currently present and forecast over the project lifecycle.

Review of Option A2

Despite the low b/c ratio that this option provides, there is still good long-term value in providing a consistent
design to the Highway 97 corridor in the South Quesnel area. As such, we recommend reviewing the economic
feasibility of this project, and revisiting detailed access / intersection configurations in the future as a long-term
implementation project.

Outcome for Option A2:

Recommended for Implementation as a Long-Term Project.
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3.6.4 Study Segment B - North star area Options Evaluation
3.6.4.1 Option B1(a&b): Quesnel River Bridge and Quesnel Overhead Replacement

Option B1-b consists of replacement of the existing 2-lane wide Quesnel River Bridge and the Quesnel Overhead
bridges while maintaining Highway 97 on its existing alignment into downtown Quesnel. Option B1-a consists of
the same replacement, but with two 4-lane wide structures to match the laning and capacity of Highway 97 south
of the bridges. The MAE for Option B1(a&b) is summarized in Table 3.6. Option B1-a has also been assessed in
conjunction with Option C1 and C2-b as a downtown online Highway 97 improvement solution and is compared
with Option AR-1: North-South Interconnector. This comparison is provided with the MAE for Option AR-1.

Financial Account

The conceptual project cost estimate for Option B1-a is $99,667,206 to replace the existing 2-lane structures with
4-lane wide structures, as shown in the estimate breakdown provided in Appendix H. The conceptual project
cost estimate for Option B1-b, otherwise known as the do-minimum option, is $68,702,093 to replace the existing
2-lane structures with new 2-lane structures. Operation and maintenance costs would observe an increase over
the existing facility by approximately $1.2M to $2.3M to maintain the additional pavement surface and bridge deck
surface area. The salvage value of the new structures is estimated at $8.3M for Option B1-b and $12.4M for
Option B1-a.

Customer Service Account (Safety and Mobility Benefits)

The safety and mobility benefits for replacing the existing structures are relatively low in comparison to the project
costs. The safety benefits of the proposed improvements account for the wider 4-lane cross-section with Option
B1-a, wider shoulders and a wider median along the highway and bridge decks since there is no shoulder or
median on the existing structures. Under the normal 0.5% traffic growth scenario, the safety benefits amount to
$7.6M for Option B1-a and $7.2M for Option B1-b.

The mobility benefits were calculated for Option B1-a based on the additional lane capacity that the structures
would provide. The analysis was run in SimTraffic to calculate the travel time savings under both normal and
sensitivity growth scenarios. The normal growth scenario lead to a mobility benefit of $10.7M and the sensitivity
scenario lead to a benefit of $3.7M. No mobility benefits are anticipated for Option B1-b as this option does not
increase traffic capacity or mobility compared to the existing bridges.

Social / Community Account

Vehicle connectivity on the Highway would be maintained as this option does not provide any additional
connections to local and regional routes in comparison to the existing infrastructure. However, this criteria is
especially important as the Quesnel River Bridge and Quesnel Overhead provide critical connectivity to the whole
BC interior region that is connected by Highway 97. Pedestrian and cyclist connectivity is improved as new
sidewalk and pathway facilities would be provided on the structures that would provide improved accessibility and
safety for these users to cross the Quesnel River. Further, this option is consistent with the existing OCP and
transportation network, though it is noted that it does not provide any new opportunities for changing the role and
function of local streets and land uses that connect with the highway in downtown Quesnel. The City supports the
replacement of the bridges, but prefers that this replacement occurs in support of Option AR-1a: North South
Interconnector.
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Environmental

Impacts to the environment are generally neutral as this option is essentially a replacement of existing
infrastructure; thus, visual and noise impacts are considered minimal. Pollution and GHG emissions are forecast
to reduce as a result of the additional laning capacity that reduces vehicle fuel consumption over the 25-year
project lifecycle.

Table 3.6: Option B1(a&b) MAE

0.5% Annual Traffic Growth Sensitivity Analysis - 1.5% Annual Traffic Growth

MAE - 25 Year Benefit Cost Analysis Option B1-a Option B1-b Option B1-a Option B1-b

4-Lane Quesnel River | 2-Lane Quesnel River | 4-Lane Quesnel River | 2-Lane Quesnel River
Bridge and Overhead | Bridge and Overhead | Bridge and Overhead | Bridge and Overhead

Replacement Replacement Replacement Replacement
FINANCAL |
Project Cost $ 99,667,208 $ 68,702,093 $ 99,667,208 $ 68,702,093
Maintenance $ 2,335,439 '$ 1,232,680 $ 2,335,439 $ 1,232,680
Salvage Value $ 12,474,200 $ 8,277,920 $ 12,474,200 $ 8,277,920
TOTAL LIFE CYCLE COSTS $ 89,528,446.72 $ 61,656,852.83 $ 89,528,446.72 $ 61,656,852.83

Existing Safety Costs $18,094,438 $18,094,438 $19,155,768 $19,155,768
Improved SafetyCosts $10,430,108 $10,899,072 $11,010,681 $11,538,383
TOTAL SAFETY BENEFITS $ 7,664,330.00 $ 7,195,366.00 $ 8,145,087.00 $ 7,617,385.00

MOBILITY BENEFITS

Existing Mobility Costs S 23,254,000.00 $ 23,254,000.00 rS 25,668,000.00 $ 25,668,000.00
Improved Mobility Costs S 13,851,000.00 $ 23,254,000.00 '$ 22,947,000.00 $ 25,668,000.00
MOBILITY BENEFIT $ 9,403,000.00 $ o $ 2,721,000.00 $ =
Vehicle Operating Existing Costs S 4,629,439.65 S 4,629,439.65 ¢ 4,764,423.46 S 4,764,423.46
Vehicle Operating Improved Costs S 3,323,000.00 S 4,629,439.65 'S 4,308,000.00 $ 4,764,423.46
OPERATING COST BENEFIT $ 1,306,439.65 $ o $ 456,423.46 $ -
TOTAL MOBILITY BENEFITS $ 10,709,439.65 $ - $ 3,177,423.46 $ -

Vehicle Connectivity o

Pedestrian and Cyclist Connectivity [ J

Consistency with Community Plan {

Noise Impacts o

Visual Impacts o

Pollution Impacts L

GHG EMISSONS |
EXISTING GHG (tonnes/yr) 650.13 650.13 " 682.96 682.96
IMPROVED GHG (tonnes/yr) 469.88 650.13 ~ 619.91 682.96
ANNUAL SAVINGS (tonneslyr) 5 180.25 S - S 63.05 $ -
BENEFIT COST RATIO 0.21 0.12 0.13 0.12
NET PRESENT VALUE S (71,154,677.07) $ (54,461,486.83) $ (78,205,936.26) $ (54,039,467.83)
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Economic Indicators

Option B1-a with a b/c ratio of 0.21 and Option B1-b with a b/c ratio of 0.12 under normal growth conditions
suggests that these options are not economically feasible. However, it should be considered that this option is
essentially a long-term asset management cost as the existing Quesnel River Bridge and Quesnel Overhead
provide immense economic value and support to multiple communities located throughout the BC Interior region,
stretching from Cache Creek up to Prince George. The cost of losing this vital economic link would be
significantly greater than the cost to replace both structures.

Review of Option B1(a&b)

Overall, Option B1(a&b) provides a straightforward approach to addressing the largest challenge with Highway 97
in Quesnel, which is the required replacement of the Quesnel River Bridge and Quesnel Overhead. The poor B/C
ratio may be hard to justify this option given that Option AR-1a North South Interconnector is able to retain a
much higher B/C ratio in comparison and can address many other challenges including highway safety on Front
Street, increased travel time savings, and improved connectivity. If Option AR-1a becomes unfeasible to
construct upon further highway planning and preliminary design, this option should move forward as the preferred
alternative.

Outcome for Option B1:

Not Recommended. However, Option B1 may be considered the preferred alternative to Option AR-1a if it is
found through further study that the North-South Interconnector is unfeasible for construction.

JUNE 2018 @ 1961.0384.02 m

systems




FINAL REPORT | Highway 97 Quesnel Transportation Plan Phase II - Implementation Strategy

Page | 69

3.6.5 Study Segment D - Two Mile Flat Options Evaluation

3.6.5.1 Option D1: Frontage and Backage Road Network

Option D1 consist of developing a network of frontage and backage roads that parallels Highway 97 through
adjacent local land uses and available public right-of-way to reduce the number of private driveways and
accesses on Highway 97. This option involves significant land impacts and constraints with existing business
operations. This option is intended to be a long term plan for further discussion. Option D1 is assessed in the
MAE as summarized in Table 3.7 in a more qualitative layout due to limited traffic count information to quantify

mobility and safety benefits.

Financial Account

The conceptual project cost estimate for this option is $34,302,369 and an estimate breakdown is provided in
Appendix H. Operating and maintenance costs would increase due to the increased length and paved surface

area of new roads and supporting
infrastructure.

Customer Service Account (Safety and
Mobility Benefits)

Highway traffic safety would improve by
removing many of the private driveways and
accesses, and consequently the turning
movements on and off the highway that are
currently permitted. Further, local traffic
would be directed to access the highway at
controlled access points that would also
result in improved local traffic safety. It
should be noted that collision rates are
relatively low along this segment of Highway
97 and the safety benefits may not outweigh
the cost of providing this local road network
system until traffic volumes and collision
rates increase. Pedestrian and cyclist safety
would improve considerably as these users
would be able to use the local frontage and
backage road network instead of using the
shoulder of Highway 97.

Highway and local traffic mobility would be
expected to improve. With fewer turning
movements onto and off the highway,
through traffic would observe fewer delays
and local traffic would be able to make

Table 3.7: Option D1 MAE

Two Mile Flat
Frontage and Backage

ACCOUNT
Road Network

Option DI

Project Cost $ 34,302,369.00

Operating & Maintenance Cost @)
(SAFETYBENEFTS | |

Safety (highway and local traffic) ()

Safety (pedestrians / cyclists) )
MOBILITYBENEFTS | |

Mobility (highway) [ )

Mobility (local traffic) )

Vehicle Operating Costs ®

Vehicle Connectivity ()
Pedestrian and Cyclist Connectivity [
Consistency with Community Plan o
CENVIRONMENTAL | |
Noise Impacts o
Visual Impacts O
Pollution / GHG Emission Impacts o

® Good O Fair O Poor

greater use of the dedicated left turn and right turn bays that are provided at the major intersections of Rome
Avenue, Pinecrest Avenue, Quesnel-Hixon Road and Highway 26.

Social / Community Account

Similar to the customer service account, vehicle, pedestrian and cyclist connectivity would also observe
improvements as these modes can only currently rely on Highway 97 as the main transportation route. Providing
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a frontage and backage road network would provide more options to these users for easier access to residences,
businesses and industry in the Two Mile Flat area.

The City has reviewed this option and feels that the network of frontage and backage roads is theoretical and
difficult to implement due to the existing amount of developed land use along the corridor. However, the City
supports MoT/I’s plan for Option D1 where it is feasible to construct frontage / backage roads.

Environmental

Noise and visual impacts to the environment in the community would be the most noticeable since much of the
local traffic which currently accesses businesses from the highway would be re-directed to the new frontage and
backage road network where other businesses and residents may not be accustomed to. Pollution and GHG
emissions may or may not reduce for two reasons. First, removing the accesses and associated traffic from the
highway would reduce through traffic delay and result in improved emissions. However, local traffic may have to
take a longer route on the frontage and backage road network to access the highway, which would increase
emissions.

Review of Option D1

This option offers a long-term solution for access management on Highway 97 between Spears Road and
Highway 26. However, this option comes at a significant cost and with the typical challenges that are involved in
planning, designing and building new roads around existing developed land uses. This option could be
implemented in phases over time and as development occurs. This option would require the direct input and
collaboration with City staff and Council.

Option D2 provides an alternative solution that involves reconfiguring the existing highway design to better
support access to adjacent land uses. While Option D2 would be considered easier to implement due to fewer
property acquisitions, constraints and technical challenges, its review in the MAE indicates that such a solution
would come at the cost of highway traffic mobility.

Outcome for Option D1:

Recommend for further study and consultation jointly with Option D2.

3.6.5.2 Option D2: Reconfiguration to Urban 3-Lane Design

Option D2 consists of reconfiguring the existing rural arterial undivided 4-lane segment of Highway 97 between
Spears Road to Highway 26 into an urban arterial undivided 3-lane segment with turn lanes at intersections and
major accesses. While Option D1 provides a long-term, yet challenging, solution to address access issues along
the corridor, Option D2 provides a solution to address these access issues by considering that the existing high-
speed rural 4-lane highway may not be the best facility to support safe access to the adjacent land use that is
becoming more urbanized. The design of Option D2 includes 1 lane in each direction with a centre two-way left
turn lane and/or back-to-back left turn lanes, shoulders, curb and gutter, and a multi-use pathway that is
separated by a boulevard. The MAE for Option D2 is summarized in Table 3.8.

Financial Account

The conceptual project cost estimate for this option is $24,710,466 and an estimate breakdown is provided in
Appendix H. Operating and maintenance costs would decrease since the paved surface width of asphalt area of
the travel lanes and the multi-use pathway is approximately 4 metres less than the existing paved width of the
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rural 4-lane highway over a distance of 3.5 kilometres. The salvage value at the end of the project’s 25-year
lifecycle is $2,750,980.

Table 3.8: Option D2 MAE

0.5% Annual Traffic | Sensitivity Analysis - 1.5%
Growth Annual Traffic Growth
MAE - 25 Year Benefit Cost Analysis

Option D2: 3-Lane Highway 97 With Multi-Use Path
and Sidewalks

FINANCIAL

Project Cost $24,710,466 $24,710,466
Maintenance $ (353,617) $ (353,617)
Salvage Value (20%) $ 2,750,980 $ 2,750,980

TOTAL LIFE CYCLE COSTS $ 21,605,869.41 $ 21,605,869.41

Existing Safety Costs $19,301,171 $20,374,781

Improved SafetyCosts $12,938,041 $13,420,331

TOTAL SAFETY BENEFITS 6,363,130.00 $ 6,954,450.00

Existing Mobility Costs S 66,881,000.00 $ 69,832,000.00

Improved Mobility Costs S 77,951,000.00 S 86,555,000.00

MOBILITY BENEFIT $ (11,070,000.00) $ (16,723,000.00)
Vehicle Operating Existing Costs S 18,238,671.12 S 19,766,525.40

Vehicle Operating Improved Costs S 26,945,000.00 S 26,768,000.00

OPERATING COST BENEFIT $ (8,706,328.88) $ (7,001,474.60)
TOTAL MOBILITY BENEFITS $ (19,776,328.88) $ (23,724,474.60)

SOCIAL/COMMUNITY

Vehicle Connectivity

Pedestrian and Cyclist Connectivity [ ] o
Consistency with Community Plan

Noise Impacts

Visual Impacts [ ] [
Pollution Impacts

EXISTING GHG (tonnes/yr) 2,567.28 2,814.30
IMPROVED GHG (tonnes/yr) 3,808.04 3,905.62
ANNUAL SAVINGS (tonneslyr) $ (1,240.77) $ (1,091.32)
Benefit Cost Ratio -0.62 -0.78
Net Present Value S (35,019,068.29) $ (38,375,894.01)
{ Good

o Fair

@) Poor
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Customer Service Account (Safety and Mobility Benefits)

Highway safety improves with this option with a safety benefit of $6,363,130 under the normal growth scenario
and $6,954,450 under the sensitivity growth scenario. These safety benefits are obtained by converting the
corridor into an urban 3-lane segment, which is characterized with having lower travel speeds compared to a 4-
lane rural highway. Thus, collision severity is reduced, which leads to lower collision costs and improved safety
on this segment.

While highway safety improves, highway mobility reduces as a result of the reduction in through travel lanes,
reduced vehicle speeds, and the elimination of passing opportunities. The mobility benefits under the normal
growth scenario are negative $(19,776,328), and under the sensitivity growth scenario are negative
$(23,724,474). The SimTraffic analysis that was used to calculate the mobility benefits assumed that the vehicles
speed limit would reduce from the existing 70 km/h posted limit to 60 km/h limit with the 3-lane cross-section.
However, it should be noted that the performance of the turning movements at key intersections in a 3-lane
design, including Rome Avenue, Pinecrest Road, Quesnel-Hixon Road and Highway 26, performs above MoT]
thresholds for acceptable traffic performance.

Social / Community Account

The 3-lane urban design option rates good for all three criteria for a few reasons. First, vehicle connectivity is
supported with this option by the provision of additional dedicated deceleration and acceleration lanes for left and
right turns at key intersections, and at major access points to adjacent industry and businesses. Pedestrian and
cyclist connectivity is improved by providing a multi-use pathway that provides a direct connection in parallel to
Highway 97 to support access between origin and destination points in downtown Quesnel and in the Two Mile
Flat area. Lastly, the multi-use pathway and urban design supports the City of Quesnel’s vision for a pedestrian
and cycle connection into Two Mile Flat as it is defined in the City’s Active Transportation Plan (2016) and in its
OCP.

Environmental

Environmental impacts as a result of the 3-lane design are mixed. In terms of noise and visual impacts, the
project would provide an improvement to these conditions as the urban design would provide an improved visual
aesthetic along the corridor while vehicle noise would reduce with a lower speed limit and fewer travel lanes for
vehicles to pass. However, this option would result in an increase to GHG emissions and pollution as vehicle fuel
use would observe an increase due to the lower travel speeds and moderate increase in vehicle travel times with
this option.

Economic Indicators

The benefit cost analysis of this option is -0.62 under the normal growth scenario, and -0.78 under the sensitivity
scenario. This significantly negative b/c ratio and net present value is mainly an outcome of the poor mobility
benefits that would be observed. However, this overall quantitative result should not completely distract from the
mostly positive, yet more qualitative benefits that this option could have for the local community and for safety on
the corridor.

Review of Option D2

This option can offer a relatively easy solution to address access management issues on Highway 97 and
improve highway safety and local community uses; albeit at a significant cost to vehicle mobility and economic
development. The sensitivity analysis confirms that growing traffic volumes will further reduce the cost
effectiveness of this option as a potential solution. Further, converting this section of Highway 97 to 3 lanes is
inconsistent with the recommended 4-lane improvements identified in Option A2 for South Quesnel, or with
Option AR-1a for the North-South Interconnector. In comparison, Option D1 would maintain 4 lanes for vehicle
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mobility and address the need for improved pedestrian and cycle conditions by moving these users onto a
frontage / backage road network. Further study and consultation of Option D1 and Option D2 is recommended.

Recommendation for Option D2:

Recommend for further study and consultation jointly with Option D1.
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3.7 Implementation Strategy

Further to the guiding principles evaluation of all the options developed, and further to the multiple account
evaluation of advanced options, Table 3.9 summarizes the recommended options to be included in the
implementation plan. Options that were screened-out after each evaluation do not advance into the
implementation plan. The recommended options were reviewed with the project team’s input and a phasing
strategy has been developed as described in the next section of this report.

Table 3.9 Summary of Recommended Options and Phasing for the Implementation Plan

Project Phasing Option Name

Option A4: Signal Optimization of Maple Drive and Cedar Avenue Intersections

Short Term  RMLUF-EH Racing Rd. and Quesnel-Hydraulic Rd. Access Management
Projects Option C2-b:  Front Street 3-Lane Reconfiguration

0-5 Years Option C3: Relocate Traffic Signal from Reid St. to McLean St.

Option AR-1a: North-South Interconnector (4-Lane)

Option A2: Basalt Rd. and Gook Rd. Access Management (4-lane)

Option A3: Juniper Road and Jade Road Network Improvements

Option D1: Two Mile Flat Frontage and Backage Road Network

Option D2: Two Mile Flat Highway 97 Reconfiguration to Urban 3-Lane Design

3.7.6 Short-Term Projects

Five improvement options have been advanced as short-term projects for implementation as part of the Highway
97 Quesnel Transportation Plan. A summary of each project including the conceptual planning level cost
estimate is provided in Table 3.10. Options A4, A5, C2-b and C3 address priority issues on the existing highway
alignment to improve road safety, access and mobility issues. These improvements are supported by the City of
Quesnel and the community for implementation over 2018 to 2019.

Option AR-1a is recommended as a short-term project as it is critical that further planning, site investigations,
preliminary and detailed design be completed within the next five years. These next steps, as described in
Section 3.10 of this report, are required to enable construction of the new alignment and Quesnel River Bridge
and Overhead replacement to be completed before the existing bridges reach their end-of-life. If Option AR-1
cannot proceed under this short-term timeline, the existing bridges will require significant rehabilitation in the 5-10
year timeframe (2022 — 2027) that could result in significant closures that would impact local and provincial trade,
goods movement and regional mobility. This improvement is supported by the City of Quesnel and the
community at large, as documented in Section 3.9 of this report.
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Option & Location

Table 3.10: Summary of Short Term Implementation Projects (0 to 5 Years)

Needs Description

Class ‘D’
Conceptual
Cost Estimate

Improvement

Option A4

Highway 97 / Cedar
Avenue and Highway
97 / Maple Drive

Option A5

¢ Above average collision rates

¢ Increase in pedestrian traffic in
area due to relocation of students
to Maple Drive Middle School

Ongoing Traffic
Operation
Maintenance

Signal timing optimization

- ] ¢ High collision severity and collision ;
:lgh(;NT_iy_ 9h7 / Ra;;n/g . ¢ Access management and traffic (I;O?,t bzlr_‘g
oad, Righway ’ control improvements at both © .|ne. n
Quesnel-Hydraulic e Sub-standard existing access intersectioFr)ws Preliminary
Road and connecting  design. ' Design
Segment
Option C2-b * High collision frequency * Reconfigure Front Street to 1 lane
Front Street (Highway intersections; each direction and a centre turn Cosj[ belpg
97) from Carson e Pedestrian safety challenges; lane; FI’-\; :Ifil:ln?:e;rny
Avenue to Sutherland  |nefficient laning configuration for * Pedestrian crossing Design
Avenue. turning movements; improvements.
Option C3 Traffic capaci
J pacity and network o ,
Carson Avenue mobility needs at McLean Street / * zt?reneci\;ect;arllis;\g\;/r;l::m Reid
(Highway 97) / Reid Carson Avenue; ’ $488,144
Street and Carson Inefficient Use of traffic sianal at ¢ Install new traffic signal at McLean
Avenue / McLean : . Street / Carson Avenue
cireat Reid Street / Carson Avenue;
¢ Replacement of Quesnel River
Bridge and Quesnel Overhead on
new 4-lane highway alignment;
e Required replacement of Quesnel i i
River Bridge and Quesnel * Re-align Highway 97 north of
Ootion AR-1a Overhead: Quesnel downtown up to
H'ph o ¢ ’ Sutherland Avenue;
ighway 97 from e High collision rates on highway : ,
Nadeau Street east of  segment: ¢ Improve highway safety & design;
Quesnel River to « Improve mobility and reduce travel $162,959,887

Sutherland Avenue

northwest of

downtown Quesnel .

JUNE 2018

¢ Highway safety issues and traffic
congestion in downtown Quesnel;

Heavy truck and dangerous goods
movement safety and pollution
concerns in downtown Quesnel

1961.0384.02

time by 50% through downtown
Quesnel;

e Remove most heavy vehicles and

dangerous goods from travel
through downtown Quesnel;

Provide a Long-term solution for
Highway 97.
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3.7.7 Medium and Long-Term Projects

Four improvement options have been advanced as medium to long-term projects for implementation as part of the
Highway 97 Quesnel Transportation Plan. A summary of each project including the conceptual planning level
cost estimate is provided in Table 3.11.

Options A2 and A3 form a long-term access management solution for Highway 97 in the South Quesnel
commercial area between Basalt Road and Juniper Road and is support by the City of Quesnel and the
community. Options D1 and D2 each provide a possible solution for addressing the needs identified on the
segment of Highway 97 that runs through the Two Mile Flat area between Sutherland Avenue and Highway 26.
Both Option D1 and D2 should be studied further in consultation with the City of Quesnel to determine if either
one option or a combination of both frontage network and online improvements can provide a feasible and
practical solution to address the access management issues identified on this segment.

Table 3.11: Summary of Medium to Long-Term Implementation Projects (6 to 25 Years)

Option & Location

Needs Description

Improvement

Class ‘D’
Conceptual

Cost Estimate

Option A2 °

Highway 97 from

Basalt Road to South

of Maple Drive and .
intersections at Basalt
Road and Gook Road

Option A3

Juniper Road and

Jade frontage and
interface with Highway e
97

JUNE 2018

Segment is 2 lanes wide and
highway segments both north and
south are 4 lanes wide;

Driver expectancy and behaviour
challenged by changing highway
design;

Side-street accesses are sub- ®
standard;

Challenging turning movements
into and out of side-streets for
heavy trucks and vehicles with
trailers;

Side-street accesses are sub-
standard at Juniper Road /

Highway 97, Juniper Road / Cedar *®
Avenue, and Jade Road / Cedar
Avenue

High collision frequency at Cedar

Avenue / Highway 97 intersection;
[ ]

Challenging turning movements
into and out of side-streets for

1961.0384.02

Widen highway to 4 lanes for
consistent design with adjacent
segments;

Realign frontage roads to improve
turning movements at intersections
and to accommodate wider
highway cross-section;

Improve traffic control at Highway
97 / Basalt Road and Highway 97 /
Gook Road

o Variant 1 — Left-In Restriction at
Gook Rd / Highway 97

o Variant 2 — Traffic Signal at
Gook Rd / Highway 97

Close Juniper Road / Highway 97
access;

Close north leg of Juniper Road at
Cedar Avenue intersection and

realign Juniper Road further east to

a new intersection with Cedar
Avenue;

Close north leg of Jade Road /
Cedar Avenue intersection (traffic
redistributed on existing network)

$22,260,023
(Variant 1)

$22,298,285
(Variant 2)

$1,726,837
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Class ‘D’
Option & Location Needs Description Improvement Conceptual

Cost Estimate

heavy trucks and vehicles with

trailers.
e Develop a frontage and backage
road network and relocate

Option D1 accesses to these local roads; $34.302,369
Highway 97 from e Access management solutions Further Study
Sutherland Avenue to including closing and consolidatin
Highway 26 e There are numerous private 9 9 9 Recommended

driveways with direct access onto accesses,

Highway 97; « Controlled access to Highway 97;

e Challenging turning movements | Reconfigure Highway 97 to an
for heavy vehicles using some

_ : urban street design with dedicated
Option D2 accesses and the intersection of turn lanes for accesses to major

Brownmiller Road / Highway 97; iy eways and intersections: $24,710,466
Highway 97 from ’ Eurther Stud
Sutherland Avenue to e Reduce from 4 lanes of traffic to 2 y
. o Recommended
Highway 26 lanes of traffic with a centre turn

lane to accommodate right turn
lanes and a multi-use pathway

3.8 Potential Risks

As with any improvement project that the MoTI undertakes, there are typically risks associated related to design,
constructability, cost and many other elements. Further, it is important to identify potential risks as they can
impact the overall cost, schedule and feasibility of the recommended improvement options. A planning level
assessment of potential risks by study segment is provided in Table 3.12. Many of the risks identified apply to
Option AR-1a; thus, it is recommended that the MoTI undertake a complete risk register for Option AR-1a.
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Table 3.12: Planning-Level Summary of Potential Project Risks for Option AR-1a

Applicable to

Risk Name Risk Description Options:

Engineering (Design)

Design of structures and approaches must meet Transport Canada
railway requirements.

ED1 Design Standards ¢ Option AR-1a
Type of bridge (pier vs. clear span) to be determined upon further

ED2  Design Standards design and First Nation consultation.

¢ Option AR-1a
Estimated Retaining walls are included in conceptual design quantities and cost
ED3 " estimate; however, there is a risk additional retaining wall structures ¢ Option AR-1a
Quantities . .
may be required upon further design.

Geotechnical

Technical There are known slope geotechnical issues that require further site
G1 Geotechnical investigations to confirm feasibility of construction, as documented in e Option AR-1a
Conditions Appendix F.
Site There are many contaminated sites in the Two Mile Flat area, «Option AR-1a
G2 Contamination including the Super Save Gast Station at the northeast corner of Opt' D1
Investigation Sutherland Avenue / Highway 97, that are known contaminated sites. ption
Site There are many contaminated sites in the Two Mile Flat area including
L the Super Save Gast Station at the northeast corner of Sutherland ¢ Option AR-1a
G3  Contamination . .
i Avenue / Highway 97, that are suspected sources of ground ¢ Option D1
Remediation . . L
contaminants that requires remediation.
Ga Geote.chn.ical Archaeolc.)gicgl inve.stig.ations will need to occur concurrently with the « Option AR-1a
Investigations geotechnical investigations.

Environmental

. In-river and land wildlife species are present and require further .
Environmental . . e ¢ Option AR-1a
EN1 environmental assessment to confirm impacts and mitigation

Assessment ¢ Option D1
measures.
EN2 Environmental Er'wiro.nmental work \{vindow's likely to be required around fish « Option AR-1a
Work Window migration and spawning periods.

Archaeology

Risk that archaeological finds are discovered during planning and

AR1 Archaeology Finds design phases of the project sites including First Nations artefacts and -Opt!on AR-1a

During Design . ¢ Option D1
Railway artefacts.

Archaeology Finds Risk that archaeological finds are discovered during construction «Obtion AR-13

AR2 During phase of the project including First Nations artefacts and Railway Opt' D1
Construction artefacts. *&ption

AR3 Geote.chn.|cal Archaeolggmgl |nve.st|g.at|ons will need to occur concurrently with the «Option AR-12
Investigations geotechnical investigations.
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Risk Name Risk Description Appll(‘:able to
Options:

P1 Propgrb./ Lc?ss of business to existing in-home businesses located along route « Option AR-1a

Acquisition alignment.

i t k

P? Propgrb./ Loss of commercially owned property located along frontage / backage «Option D1

Acquisition road alignment.

i I A High 7 I It

P? Propgrb./ F)Iosure of. the gas station at Sutherland Ave / Highway 97 could resu «Option AR-1a

Acquisition in expropriation.

Closure of the Super Save Gas Station at Sutherland Avenue /

P3 Project Delays Highway 97 could have potential impacts to project schedule.

¢ Option AR-1a

Municipally owned greenspace and property at the west end of

P4 Prop§rfy-/ existing Quesnel Overhead including existing monument / memorials e Option AR-1a
Acquisition .
could require replacement value.
P5 Propgrp/ Small ampunt of property acquisitiqn from St. Ann’s Catholic School « Option AR-1a
Acquisition property is requires that could require replacement value.

Construction (Access, Traffic Management, Weather)

Project requires access changes to St. Ann’s Catholic school and
Access

C1 VEreEETET church poth temporarily during construction and permanently as part of e Option AR-1a
the design.
c2 Railway Traffic Working around railroads requires full-time flaggers and engineers for e Option AR-1a
Management railway operation safety. ¢ Option D1
C3 Traffic Construction on busy provincial highway route; ¢ All Options
Management yp 9 y ’ P

Option AR-1
Uncertainty regarding impacts to drainage along existing or proposed e @

C4 Drainage highway alignment. oOpt!on A2
¢ Option D1
i h i . (Eg.
c5 Weather Seasonal weather windows create shorter construction season. (Eg « All Options

Late Spring thaw, early snow, summer thunderstorms)

First Nations

FN1  FN Consultation FN consultation inadequate to meet needs of FN groups. ¢ Option AR-1a

Accommodation Accommodation Agreements take longer than anticipated to negotiate,

FN2 Agreements resulting in schedule delays. *Option AR-1a
L ¢ Option AR-1a
FN3 ;@;Iit;arls/ Cultural Project may require spiritual and / or cultural monitors. ¢ Option A2
¢ Option D1
FN4 Increaseq FNs have increased expectations based on other project precedents. e All Options
Expectations
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Applicable to

Risk Name Risk Description Options:

Third Parties (Municipalities, Utilities)

Require property west of the existing Quesnel Overhead in area
designated as park.

TP1 City of Quesnel ¢ Option AR-1a
o Option AR-1a
e Option A2
e Option D1

Funding and Timing

Substantial rehabilitation of Quesnel Overhead and rehabilitation of
Project Delays due Quesnel River Bridge occurs to maintain service extending life without

BC Hydro Distribution, Gas, Telus / Shaw require advanced

U2 |7 REioesiens notification to relocate.

FT1 to Funding addressing existing highway safety, traffic congestion and heavy truck OO AR
issues on the structure.
Significant challenges for rehabilitation of Quesnel Overhead due to
FT2 Project F)elays due the typ? of.structure and t.he presgn.ce of aq active railway. . « Option AR-1a
to Funding Rehabilitation would require, at minimum, single-lane alternating
traffic.

3.9 Community Consultation

The development of the Highway 97 Quesnel Transportation Plan involved significant consultation with the
community of Quesnel including municipal staff, elected officials, First Nations, community stakeholders and the
public. Over the course of the Phase Il planning study, there were:

4 x meetings with technical representatives from the City of Quesnel and the Cariboo Regional District
3 x meetings with Elected Officials and Lhtako Dené First Nation

2 x Public Open Houses

1 x meeting with Stakeholder Organizations

Meetings with Individual Property Owners

v v v v Vv

The involvement of these various groups and communities in the planning study and the feedback and input
received is described as follows.
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3.9.1 Technical Representative Consultation

A group of technical representatives from the City of Quesnel and the Cariboo Regional District was formed to
provide direct input and feedback to the project team on the technical analysis and findings as the study
proceeded through the key tasks. Specifically, the MoTI project team and their consultant met with these
technical representatives on the following dates to discuss and provide input regarding the following topics of the
planning study:

Meeting Date Meeting Topics / Purpose

Phase Il Kick-Off Meeting

> January 19th, 2017 Future Economic and Traffic Forecasts

»  April 19t 2017 Discuss Municipally Planned Improvements relevant to Highway 97

Review Public Open House #1 Findings

»
June 20th, 2017 Discuss Potential Improvement Options

Review Options Developed and Incorporate technical representative input

th
> September 197, 2017 Discuss Evaluation and Screening-Out of Options

In addition, the project team and their consultant met with the technical representative in advance of both public
open houses to provide a brief update on the study and to confirm the messaging and intent for both engagement
sessions.

3.9.2 FElected Officials and First Nations

The MoT]I project team and their consultant met with elected officials three times throughout the study to provide
an update on the study’s progress and to gather input and feedback on the development of the Highway 97
Quesnel Transportation Plan. These elected officials included Mayor and Council from the City of Quesnel, and
the Directors from the Cariboo Regional District. Specifically, these meetings occurred on the following dates to
discuss the following topics:

Meeting Date Meeting Topics / Purpose

Phase Il Kick-Off Meeting

> January 19th, 2017 Present Future Economic and Traffic Forecasts

» September 19, 2017 Present Options Developed and Seek Input

» March 28", 2018 Present the Final Draft Highway 97 Quesnel Transportation Plan

Further, the MoT]I project team met with Lhtako Dené First Nation three times throughout the study to provide an
update on the study’s progress and to gather input and feedback on the Highway 97 Quesnel Transportation
Plan.
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3.9.3 Local Stakeholder Consultation

The MoT]I project team and their consultant met with various local stakeholders individually throughout the study
to brief them on the purpose and direction of the Highway 97 Quesnel Transportation Plan, and to gather their
input on the key transportation issues that their respective organizations have observed along Highway 97. Their
input was incorporated into the problem definition statement to inform the options developed and the solutions
recommended from this plan. Specifically, the MoTI project team and their consultant met with the following
stakeholders:

»  Staff from Ministry of Forests, Lands Natural Resources, Operations and Rural Development
» Director and Staff from the G.R. Baker Memorial Hospital

» Economic Development Officer of the City of Quesnel

» Staff from BC Ambulance

3.9.4 Public Engagement Phase 1

To understand the needs, issues, concerns, and opportunities of Highway 97 in Quesnel, community and
stakeholder feedback was essential. To collect this information, the MoTl invited the public to participate in Public
Open House #1 on April 31, 2017 and provide their input by completing a feedback form at the open house,
through an online survey, and by submitting feedback by email. The public open house was held at the Quesnel
Senior’s Centre on Carson Avenue from 4:00 PM to 8:00 PM. In total, 81 residents and community members
attended the public open house and 123 survey responses were completed. The full results and findings of
Public Open House #1 are documented in the Community Engagement Summary Report — June 2017, provided
in Appendix M.

3.9.5 Public Engagement Phase 2

On February 7, 2018 and February 191, 2018, the MoT| invited the public to participate in the study’s second
Public Open House held over these two days. Community members were invited to provide their input on the
conceptual improvement options that were developed to address the existing and future transportation issues
identified in Phase 1 of the study. Participants were asked to provide their input on the options developed by
completing a feedback form survey that was available in hard copy and web-based formats, and by submitting
any additional feedback by email to the project team. The public open house was held at the Quesnel Senior’s
Centre on Carson Avenue from 3:00 PM to 7:00 PM both days. In total, 903 residents and community members
attended the public open house and 843 survey responses were completed. The full results and findings of
Public Open House #2 are documented in the Community Engagement Summary Report — February 2018,
provided in Appendix N.

Key Findings

Participants were asked to rank the priority of the potential improvement options on a scale from 1 to 6, with 1
being the most important and 6 being the least important. The ranking results for each distinct option are shown in
Figure 3.8 The highest ranked option was Option AR-1 — North-South Interconnector with 81% of responses
ranking it number 1. The lowest ranked option was Option D-2 - Highway Realignment onto Legion Drive with
34% of responses ranking it number 6.
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Figure 3.8: Ranked Priority of Improvement Options

OPTION AR-1 — NORTH-SOUTH INTERCONNECTOR

OPTION B-1 - QUESNEL RIVER BRIDGE & OVERHEAD
REPLACEMENT
OPTIONS A-2 AND A-3: SOUTH QUESNEL ACCESS
MANAGEMENT

OPTION D1 - TWO MILE FLAT LONG TERM ACCESS
STRATEGY

OPTION C-1 - HIGHWAY REALIGNMENT ONTO LEGION

DRIVE

I I I I
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percent of Participants

OPTION D-2: TWO MILE FLAT HIGHWAY URBANIZATION |

ml m2 3 4 =5 H6

Further, participants were asked to choose one of the two options if given a choice:

» Option B1 - Quesnel River Bridge and Overhead Replacement and Option C1 - Highway 97 Realignment
onto Legion Drive; or

P Option AR-1 North-South Interconnector (includes Quesnel River bridge and Quesnel Overhead
replacement on new alignment)

The results of the survey are shown in Figure 3.9. Out of the total 784 responses to this question, a large majority
of participants (84%) selected Option AR-1 North-South Interconnector over Option B1 and Option C1 (16%).

Figure 3.9: Results of Option Comparison

m Option B1 and Option C1

m Option AR-1 North-South
Interconnector
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3.10 Recommendations

The development of the Highway 97 Quesnel Transportation Plan has involved extensive collaboration and
consultation with organizations and members representing the community of Quesnel. The options identified for
short-term implementation are recommended for further planning and engineering design as the timeline and the
MoT/’s priorities permit.

Of the four options identified in the short-term implementation strategy, three of these options including Option A5
(Racing Road and Quesnel-Hydraulic Road Access Management), Option C2-b (Front Street 3-Laning
Reconfiguration) and Option C3 (Relocate Traffic Signal from Reid Street to McLean Street) are being advanced
into preliminary design, engineering and construction over 2018 and 2019 for immediate implementation.

Option AR-1a (North-South Interconnector) is also recommended to be advanced as a short-term project.
Several next steps are required to advance this project into the design process. Further, the timeline for this
project is constrained by the known ageing and lifespan issues of the existing Quesnel Overhead and Quesnel
River Bridges.

Letters of support from multiple levels of government, industry and community organizations for the short-term
projects including Option AR-1a North-South Interconnector are provided in Appendix O.

3.10.1 Next Steps - Option AR-1: North-South Interconnector

The conceptual design developed for the North-South Interconnector and its priority as a short-term project has
outlined the need for further site investigations, fieldwork, and design work required for this project. The next
steps as this project advances to preliminary design should include:
P Conduct a project risk register assessment of the North-South Interconnector;
Undertake geotechnical and archaeological site investigations and reporting;

Undertake utility locates and field ties and involve utility owners in the design process to ensure
requirements are incorporated and delays are minimized;

Undertake a value analysis exercise to meet Ministry requirements and help to refine the design;
P Advance the design through the next phases and incorporate responses from all stakeholders;

P Continue engagement with local governments, Lhtako Dené, key stakeholders and the general public.

3.10.2 Next Steps - Option A2 & A3: South fuesnel Access Management

The following next steps are recommended for the conceptual design improvements identified for access
management in the South Quesnel area as a long-term solution:

» Work collaboratively with staff from the City of Quesnel and the Cariboo Regional District to refine the
access management plan so that it integrates cohesively with the local road network system, existing land
use and potential future development;

P Support the City and the Regional District to incorporate the access management improvements into
appropriate local government documents, such as the City of Quesnel’'s OCP Road Network Plan, the
Cariboo Regional District's Quesnel Fringe Area OCP or the Quesnel Active Transportation Plan);

» Conduct a risk assessment of the South Quesnel Access Management Plan.
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3.10.3 Next Steps - Option D1 & D2: Two Mile Flat Access Management

The following next steps are recommended for the conceptual design improvements identified for access
management in the Two Mile Flat area as a long-term solution:

P Work collaboratively with staff from the City of Quesnel to refine the access management plan so that it
integrates cohesively with the local road network system, existing land use and potential future
development;

P Support the City to incorporate the access management improvements into appropriate local government
documents (such as the Quesnel OCP Road Network Plan and/or the Quesnel Active Transportation Plan);

P Conduct a risk assessment of the Two Mile Flat Access Management Plan.

JUNE 2018 @ 1961.0384.02 m

systems




		2018-06-28T17:15:04-0700
	Ian Roth




