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This report documents a design feasibility study and recommends a preferred solution for the proposed
alignment and preliminary design for a multi-use pathway (MUP) along Mulock Drive, in the Town of
Newmarket. Stretching just over 6km, from Bathurst St to Harry Walker Parkway South, the proposed
MUP represents a significant expansion of the Town'’s active transportation and recreational trails network
and will serve as a key spine route for the Town-wide active transportation and trails network. Mulock
Drive is under the jurisdiction of the Region of York and is a key arterial road and mobility corridor within
the Town. The corridor provides important connections for residents to key destinations and existing
active transportation routes and trails, including the Tom Taylor Trail, Newmarket Town Hall, Magna
Centre and proposed Newmarket Town Park. The goal of this project was to assess which side of Mulock
Drive should be considered for a MUP and then develop a design alignment and high-level cost estimate
to inform the Town, should they wish to advance the project to detailed design and implementation.

The process of designing a multi-use pathway along the Mulock Dr corridor began by collaborating with
Town staff to identify a vision and series of route selection criteria to align the project with local objectives.
Once developed, a series of investigative activities were completed within the corridor to thoroughly
understand all relevant existing conditions, including constraints and opportunities. This included a
topographic and engineering survey, desktop review, arborist (tree condition and potential impact) review,
field investigations and input from discussions with Town and Regional staff, as well as the project team
for the new Town Park. Notable aspects of the corridor recorded included: boulevard widths, tree cover,
utilities and other infrastructure, elevation changes, intersecting driveways and, existing signalized
intersections and active transportation facilities (i.e. sidewalks, MUPs and connecting trails). Using this
information, three route alignments were identified and mapped out, exploring different alternatives of
how the facility might be best implemented in the Mulock Dr corridor to provide key connections to
destinations and to minimize the impact to existing trees and other infrastructure. The preferred route
alignment was then determined through the application of a set of evaluative criteria adapted from
planning and design guidance and best practices for MUPs, assessment of existing infrastructure along
the corridor, consideration of existing and planned key destinations (e.g. new Town Park), input from
Town staff and consideration of the project’s overall goals and objectives.

The study team presented the study process, evaluation criteria and draft preferred alignment and other
results from the technical analysis to the Town of Newmarket's Committee of the Whole on Tuesday May
251, 2021, where it was very positively received. The next step in confirming the draft preferred
alignment and to ensure the project process considered local ideas, comments and concerns, consisted
of a virtual public information center, which was held on June 10", 2021. In addition to a PowerPoint
presentation, the event featured an interactive online commenting board which allowed participants to
comment directly on segments of the draft MUP design concept along the entire corridor. Those who
participated were very supportive of the proposed new MUP. A few key items raised included the need to
consider safety of intersection crossings, high-volume intersecting driveways and a preference to have a
connection from the new MUP to Newmarket High School.

The design concept was then refined and finalized incorporating feedback received from the Committee
of the Whole, the Public (through a virtual PIC) and from comments from Town staff. The design concept
was informed by a series of industry leading references and guides including the Ontario Traffic Manual’s
(OTM) Book 18: Cycling Facilities, and applicable York Regional and Newmarket standards.
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The estimated cost to design and implement the proposed multi-use pathway was developed based on
current industry unit prices within Southern Ontario. The total cost to implement the facility was estimated
at $2.87M. This figure assumes a contingency rate of 30%, a 10% rate for detailed design work and an
additional $165k for optional design features, with a more detailed breakdown provided in Appendix A.
This estimate however, is not a substitute for additional costing that should be completed as part of a
future detailed design phase, should the Town select to proceed with this project.

It is recommended that:

1. The Town of Newmarket proceed with developing a detailed design for the following facility,
based on the preferred alignment and preliminary design recommended in this study.

2. Although not part of Mulock MUP design assignment, based on input from the Public and Town
staff, it is recommended the Town consider designing a new MUP connection from the Mulock
MUP directly to Newmarket High School. The extension is proposed to include replacing the
sidewalk on east side of College Manor north of Mulock Dr with an asphalt MUP, as well as
continuing the MUP along south side of Pickering Crescent to connect directly to the school
entrance.

Newmarket Mulock Drive Multi-Use Path Feasibility Study — Final Report Page 2
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2 MULOCK DRIVE PROJECT OVERVIEW

2.1 PROJECT CONTEXT

In January 2021, WSP was retained by the Town of Newmarket to assess the feasibility of implementing
a multi-use path within the existing public-right-of-way along Mulock Drive. This 4-5 lane roadway is under
the jurisdiction of the Region of York and extends from Bathurst Street in the west to Harry Walker
Parkway South in the east, totalling 6.3km in length. Mulock Drive also intersects with several other major
north/south regional roads including Yonge Street, Bayview Avenue, and Leslie Street.

Key destinations directly accessible from this corridor include the proposed Newmarket Town Park,
Yonge Street Transitway, Newmarket Town Hall, Magna Centre, Newmarket High School, and
Newmarket Islamic Centre. Seven additional primary and secondary schools are also located within 300
metres of Mulock Drive, as well as numerous commercial and institutional plazas. A multi-use pathway
(MUP) along the Mulock Drive corridor would significantly improve connectivity for people of all ages and
abilities between the Town’s various parks, trails and the numerous key destinations on Mulock Dr.
Notable facilities include Jim Bond Park, Dennis Park, Bailey Ecological Park, and Wesley Brooks
Conservation Area. The latter two areas are part of a larger network of green space that continues south
into the Town of Aurora, complete with a ravine system and the Tom Taylor walking/cycling trail network.
Fairy Lake is also accessible through the Wesley Brooks Conservation Area.

The proposed MUP along Mulock Drive offers an excellent opportunity to provide an all ages and abilities
recreational and active transportation facility. It supports making Mulock Dr a more complete street that
better accommodates all travel modes and will serve as a key east/west spine across Newmarket that will
link to the Town’s existing and planned active transportation network. The many destinations and
potential connections found along the corridor (see Figure 1) underline the benefits of proceeding with the
Mulock Dr MUP.

SES )
Figure 1: A map
depicting the location
of the proposed

- Key destinations Notable trails 1 Mulock Property 4 Magna Centre Mulock Dr MUP and

Legend

nearby destinations

Shopping plazas / Proposed trail 2 Town Hall 5 Newmarket High and facility
School
connections
Notable green space 3 Islamic Centre
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2.2 GOALS & OBJECTIVES

To guide the feasibility study in accordance with local objectives and technical precedence, a series of
project goals and objectives were identified. These are listed below in Table 1 and reflect a broad range of
considerations developed through discussions with Town staff and informed by best practices. Input
provided over the course of the study from Town staff, Members of Council and the Public also informed

the development these goals and objectives.

Table 1:Provides an overview of the project goals and objectives which informed the following feasibility study.

" Magna Centre, a
community centre
. located on Mulock
Drive.

Mulock’ s existing
: right of way remains
constrained by
various elements

Source: Google Maps

& Photo of a high
Y frequency driveway
treatment along an
MUP facility within
York Region

Source: WSP

Section of existing
sidewalk along
Mulock Drive

Source: WSP

Improving connectivity to destinations and amenities
along the Mulock corridor remains a key project priority.
Notable examples include Newmarket High School,
Magna Centre, and the various shopping plazas which
incent residents to travel more by active modes.

The proposed MUP would improve the travel conditions
for cyclists and pedestrians by providing an operating
environment free from vehicular traffic. While
accommodable within the road right-of-way, the chosen
alignment will need to navigate around the existing
grades, trees and utilities infrastructure that share this
space.

Driveways from adjacent lots pose a potential collision
risk between MUP users and intersecting motorist
traffic. The installation of proactive and highly visual
design treatments at these conflict points can reinforce
predictable traffic operations that enhance safety for all
road users.

Minimize the need to relocate light poles, trees and
other infrastructure where feasible to minimize costs.
This can be partly achieved by replacing a sidewalk on
one side of the street with a wider asphalt multi-use
pathway in the same location.

Newmarket Mulock Drive Multi-Use Path Feasibility Study — Final Report
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Account for future development along the corridor

ol Image depicting the
. secondary plan study
area for the proposed
Mulock GO Station

Source: Town of
Newmarket

In addition to current travel destinations, the proposed
MUP should align with planned developments along the
corridor to support projected travel patterns. This
includes the new GO station planned near Newmarket
Town Hall and the Newmarket Town Park planned just
west of Yonge St.

Accommodate intersection treatments

Photo of a combined

crossride treatment,

across a signalized

o intersection within
York Region

Source: WSP

To ensure a safe travel experience across all parts of
the network, it is vital that the appropriate treatments
and amenities be applied where intersecting vehicular
roadways. Bicycle traffic signals and crossrides are
commonly applied solutions used to minimize potential
conflict points and improve safety for all road users.

Work to develop a preliminary design for the Mulock multi-use pathway began in January 2021 and was
completed in September of 2021. Within this period, a series of technical and consultative exercises were
undertaken to first, select a preferred alignment and then, to develop the design concept. Figure 2 below
provides an overview of this timeline, with all key study events and stages of work identified:

Project Kick-  Corridor’s Arborist Review /i1 pyplic Preliminaryl/ Drawings . fice of Study
Off Meeting: and Field Investigations Open House and Technical Repo:_'t Completion
[January 2021] Completed [June 2021]  [resentedtoCouncil @ @ 2021]
: [March 2021] , [September 2021] .

v v v v v

January 2021 September 2021

4 4 4 4

Notice of Study Projet:‘t G_oals & Draft corridor alignments a.re Preliminary Drawings

Commencement Objecflyes mapped, preferred alternative and Technical Report

[January 2021] Identified s_elected Finalized
[February 2021] [April/May 2021] [July/August 2021]

Ongoing-Discussion with Town Staff

Figure 2: Figure illustrating key deliverables and stages of work within the timeline of the following study
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3 CORRIDOR ROUTE EVALUATION

3.1 DESIGN CONSIDERATIONS

To ensure the proposed Mulock MUP facility met its various underlying goals and objectives, several elements and aspects were considered in the determination of an optimal design and alignment. The complete list of items detailed within Table
2, relied on a combination of high-level planning guidance provided within OTM Book 18, as well as discussions and engagement held with the Town and public throughout the project process. This comprehensive exercise was undertaken
across all segments and intersections through a series of desktop analyses and field visits along the corridor. Examples include, at the locations of Mulock Drive and Sawmill Valley Drive(Figure 3) and Mulock Drive and Rourke Place (Figure 4),
as shown within the annotated photos provided below.

Consideration Design Application
Access to key destinations Alignment prioritized access to key destinations and trip generators, such as populated residential neighbourhoods, major parks, commercial districts and other well visited sites
Reutilize existing infrastructure Chosen facility alignment sought to utilize existing trails and sidewalk infrastructure to minimize costs and disruptions to the existing active transportation network

Minimize tree relocates and removals Based off the outcomes of the arborist study, the need for tree relocates/removals was minimized to maintain the existing canopy

Work within existing right-of-way As a fully separated facility, it was essential that the facility maximize space availability within the roadway’s current public right-of-way width

Safe intersection treatments To minimize hazards at intersections, the facility was designed to utilize existing signal infrastructure and place crossrides at direct crossing alignments
yr
1gr
r Avoid crossing busy driveways To avoid potential conflicts with turning vehicles, the chosen facility alignment sought to avoid driveways with high and/or heavy vehicular traffic

Minimize the need for utility relocates  Chosen facility alignment was routed to avoid existing utilities infrastructure to avoid the need for costly relocations and or removals

Geometric feasibility and affordability = To minimize costs, the chosen alignment sought to avoid the need for costly regrading and/or road reconstruction work to accommodate the facility

Newmarket Mulock Drive Multi-Use Path Feasibility Study — Final Report Page 1
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3.2 CORRIDOR ROLL PLAN

To determine the optimal corridor alignment for the proposed MUP facility, three different alternatives
were identified and evaluated. Alternative alignments were distinguished by the sides of the street on
which they where placed and where they cross at signalized intersections. These decisions strived to
maximize the facility’s access to key destinations, avoid geometric constraints, and make best use of
existing infrastructure. Some segments of the three options are similar and/or overlap and are noted
below.

BATHURST STREET - COLUMBUS WAY [Figure 5]

Alignment 1

Travels along the south side of Mulock Dr between Bathurst St and Columbus Dr, crossing Sawmill Valley
Dr and Columbus Way with combined crossrides. Repurposes an existing sidewalk and maintains
connections to several localized trail systems servicing neighbourhoods south of Mulock Dr. Crosses onto
the north side of Mulock Dr along the eastern side of the signalized intersection at Mulock Dr and
Columbus Way.

Directly overlaps Alignment 1 and Alignment 3. Travels along the south side of Mulock Dr between
Bathurst St and Columbus Dr, crossing Sawmill Valley Dr and Columbus Way with combined crossrides.
Repurposes an existing sidewalk and maintains connections to several localized trail systems servicing
neighbourhoods south of Mulock Dr. Crosses onto the north side of Mulock Dr along the eastern side of
the signalized intersection at Mulock Dr and Columbus Way.

Alignment 3

Directly overlaps Alignment 1 and Alignment 2. Travels along the south side of Mulock Dr between
Bathurst St and Columbus Dr, crossing Sawmill Valley Dr and Columbus Way with combined crossrides.
Repurposes an existing sidewalk and maintains connections to several localized trail systems servicing
neighbourhoods south of Mulock Dr. Crosses onto the north side of Mulock Dr along the eastern side of
the signalized intersection at Mulock Dr and Columbus Way.

{Approximately 4m [Connection to pedestrian

e
s = ‘ ! . 4
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[Approximately 1m from Jfrom back to curb . - At {3 -
flback to curb to conceptual [l back of sidewalk 1 Mtion 1o exeing
e—H{mulii-use pa ot
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Figure 5: Roll plan illustrating the alignment of three considered alternatives, along Mulock Drive between Bathurst Street and
Columbus Way.
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COLUMBUS WAY -SANDFORD STREET [Figure 6]

Alignment 1

Continues along the north side of Mulock Dr parallel to the roadway, crossing over Yonge St as a
combined crossride. East of Yonge St, the facility maintains a similar alignment, with commercial

driveway treatments applied along the vehicular entranceways to nearby commercial plazas. This
segment repurposes an existing sidewalk.

Alignment 2

Continues along the north side of Mulock Dr, parallel to the roadway until Osler Crescent, where the
facility turns upwards and continues through Jim Bond Park and the planned Newmarket Town Park
(within the existing Mulock Farms parcel). Returns to the northern boulevard of Mulock Dr at Yonge St
and then crosses as a combined crossride. East of Yonge St, the facility carries along the northern
boulevard of Mulock, with commercial driveway treatments applied along the vehicular entranceways to
the nearby commercial plazas. This segment repurposes an existing sidewalk.

Alignment 3

Continues along the north side of Mulock Dr, parallel to the roadway until Osler Crescent, where the
facility then turns upwards and continues through Jim Bond Park and the planned Newmarket Town park
(within the existing Mulock Farms parcel). Returns to the northern boulevard of Mulock Dr at Yonge St
and then crosses south then east as a combined crossride. East of Yonge St, the facility carries along the
southern boulevard of Mulock, with commercial driveway treatments applied along the vehicular
entranceways to the nearby commercial plazas. This segment repurposes an existing sidewalk.

J i Idenhiy ‘opportunity to

1. lf=jaccommodate combined |
lcrossride through
stree(scape leature

~ [Combined
k¢ ssride

[Commercial
driveway treatment

AAlignment 2 deviates (high volume)
3

[from the road i ns with Town
Ria[right-of-way h taff and PLANT Architects,
al multi-use path will
emain in the road right-of-way

A~
“|Commercial dnveway
reatment (high volume)

the A W) Sidentify opportunity o |z Commem,al d,,‘,eway
it-of-way into the £ » [accommodate combined

A ; reatment (hlgh volume)
Mulock Farms parcel i f lcrossride through
iaht-of , &1 |streetscape feature

Figure 6: Roll plan illustrating the alignment of three considered alternatives, along Mulock Drive between Columbus Way and
Sandford Street.
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SANDFORD STREET — METROLINX RAIL CORRIDOR ([Figure 7]

Alignment 1

Continues along the northern boulevard of Mulock Drive, crossing the intersections of Sandford St and
Cane Parkway as combined crossrides. Further east, the alignment provides a connection to the Tom
Taylor Trail and then narrows over the water course bridge due to geometric constraints. The alignment
then crosses over at a grade rail crossing just past Newmarket Town Hall.

Alignment 2

Directly overlaps Alignment 1. Continues along the northern boulevard of Mulock Drive, crossing the
intersections of Sandford St and Cane Parkway as combined crossrides. Further east, the alignment
provides a connection to the Tom Taylor Trail and then narrows over the water course bridge due to
geometric constraints. The alignment then crosses over an at grade rail crossing just past Newmarket
Town Hall.

Alignment 3

Continues along the southern boulevard of Mulock Drive, with commercial driveway treatments applied
along the vehicular entranceways to the various commercial plazas. Further east, the alignment provides
a connection to the Tom Taylor Trail and then narrows over the water course bridge due to geometric
constraints. The alignment then crosses over an at grade rail crossing just past Newmarket Town Hall.
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Figure 7: Roll plan illustrating the alignment of three considered alternatives, along Mulock Drive between Sandford Street and
Newmarket Town Hall.

Newmarket Mulock Drive Multi-Use Path Feasibility Study — Final Report Page 9



September 2021

METROLINX RAIL CORRIDOR - COLLEGE MANOR DRIVE [Figure 8]

Alignment 1

Continues along the northern boulevard of Mulock Dr crossing the intersections of Steven Court, Bayview
Avenue and College Manor Dr as combined crossrides. Commercial driveway treatments are also applied
along the vehicular entranceways to the various commercial plazas. While almost entirely parallel to the
roadway, the alignment briefly bends further north just east of Bayview Avenue, to utilize an existing
sidewalk and connect to a local trail system.

Alignment 2

Directly overlaps Alignment 1. Continues along the northern boulevard of Mulock Dr crossing the
intersections of Steven Court, Bayview Avenue and College Manor Dr as combined crossrides.
Commercial driveway treatments are also applied along the vehicular entranceways to the various
commercial plazas. While almost entirely parallel to the roadway, the alignment briefly bends further north
between Bayview Avenue and College Manor Drive, to utilize an existing sidewalk and connect to a local
trail system.

Alignment 3

Continues along the southern boulevard of Mulock Dr, crossing the intersections of Steven Court,
Bayview Avenue and College Manor Dr as combined crossrides. Commercial driveway treatments are
also applied along the vehicular entranceways to the various commercial plazas. While almost entirely
parallel to the roadway, the alignment bends further north between Bayview Avenue and College Manor
Drive, to utilize an existing sidewalk.
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Figure 8: Roll plan illustrating the alignment of three considered alternatives, along Mulock Drive between Newmarket Town Hall
and College Manor Drive.
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COLLEGE MANOR DRIVE - NEWMARKET HIGH SCHOOL CROSSING [Figure 9]

Alignment 1

Continues along the northern boulevard of Mulock Dr, crossing south then east at the intersection of
College Manor Dr, as a combined crossride. The alignment then continues east along the southern
boulevard, following an existing meandering path built within the fields of the nearby Magna Center. This
alignment also connects to an existing local trail system which services neighbourhoods south of Mulock

Dr.

Alignment 2

Continues along the northern boulevard of Mulock Dr, crossing the intersection of College Manor Dr as a
combined crossride. Eastward, the facility follows the existing sidewalk, with commercial driveway

treatments applied along the vehicular entranceways to the various commercial plazas

Alignment 3

Continues along the southern boulevard of Mulock Dr, crossing College Manor Dr as a combined
crossride. Commercial driveway treatments are applied along the vehicular entranceways to the various
commercial plazas. The alignment then continues east along the southern boulevard, following an
existing meandering path built within the fields of the nearby Magna Center, also connecting to an
existing localized trail which services neighbourhoods south of Mulock Dr. The facility then crosses onto
the northern side of Mulock Dr as a combined crossride, using the midblock crossing directly adjacent to
Newmarket High School.
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Figure 9: Roll plan illustrating the alignment of three considered alternatives, along Mulock Drive between College Manor Drive and
the Magna Centre.
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NEWMARKET HIGH SCHOOL CROSSING — HARRY WALKER PARKWAY SOUTH [Figure 10]

Alignment 1

Continues along the southern boulevard of Mulock Dr, crossing north then east at the intersection of
Leslie St as a combined crossride. The facility then continues along the northern boulevard of Mulock Dr
until the corridor’s terminus Harry Walker Parkway.

Alignment 2

Continues along the northern boulevard of Mulock Dr, crossing the intersection of Leslie St as a
combined crossride. The facility then continues along the northern boulevard of Mulock Dr until the
corridor’s terminus Harry Walker Parkway.

Alignment 3

Continues along the northern boulevard of Mulock Dr, crossing south then east at the intersection of
Leslie St as a combined crossride. The facility then continues along the southern boulevard of Mulock Dr
until crossing back north at the intersection of Harry Walker Parkway, as a combined crossride.
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Figure 10: Roll plan illustrating the alignment of three considered alternatives, along Mulock Drive between the Magna Centre and
Harry Walker Parkway South.
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3.3 CORRIDOR EVALUATION CRITERIA

To inform the selection of an optional alignment among the three considered alternatives, a range of
evaluative criteria were identified. The items listed below were chosen based on guidance from leading
planning and design references, including OTM Book 18, York Region’s Pedestrian and Cycling Design
Guidelines as well as consideration of the project’s underlying goals and objectives. To carry out this
evaluation a three-point scale ranking system was used for each criterion:

Conflict mitigation between motorists, cyclists and pedestrian due to a wider buffer from adjacent motor
vehicle traffic. Rankings were assigned based off the number of potential safety hazards to facility users.

Constructability & Cost:

Feasibility of implementing a multi-use path facility based off construction costs assumed from required
relocates of utility poles, guide rails, and fire hydrants along the corridor. Rankings were assigned based
off the presence of existing facilities, even grading, minimal utilities needing relocating and other factors
which define feasibility.

Residential Access/Proximity:

Access and proximity to residential neighborhoods located along the Mulock Dr corridor. Rankings were
assigned based off the degree of connectivity to localized facilities and populated residential areas

Transit Impacts:

Impacts to transit stops, including concrete bus pads, transit shelters, and other amenities found at transit
stops. Rankings were assigned based off the need for transit amenities needing relocating.

Tree Impacts:

Impacts to trees and potential removal / relocation of existing trees along the corridor to accommodate
the multi-use path (as identified from the tree impact study). Rankings were assigned based off the need
for trees needing relocating.

Connectivity:

Potential to connect to existing and proposed AT network identified in the Active Transportation
Implementation Plan. Rankings were assigned based off the degree of connectivity to the existing active
transportation network.

Destination Access:

Quantity of destinations and attractions accessible from the multi-use path, particularly for youth and
seniors. Rankings were assigned based off the quantity of connections to facilities frequented by
vulnerable traffic users (i.e. schools, community centers, parks, retirement homes)

Driveway Frequency:

Frequency and size of driveways that intersect the multi-use path. Rankings were assigned based off the
quantity of intersecting driveways and their traffic volumes.

Intersection Frequency:

Frequency of intersections that intersect the multi-use path. Rankings were assigned based off the
quantity of required intersection crossings required by facility users.
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Based off the framework of the previously listed criteria, all three corridors were thoroughly evaluated. For
each criterion, a score of “3” reflected the highest suitability while a score of “1” reflected the lowest
suitability. The alignment which received the highest overall score was then deemed to be the preferred
option. Importantly, while foundational to the selection of a preferred alternative, this process did not
circumvent the final confirmation of both town staff, members of the public, and technical experts. The
results of this scoring are depicted below within Table 3.

Table 3: Results of the corridor-wide evaluation completed for all three route alignments

CORRIDOR WIDE EVALUATION

Confilict Mitigation 3 2 2
Constructability & Cost 3 3 2
Residential Proximity & 3 3 3
Access

Transit Impacts 3 3 3
Tree Impacts 2 1 2
Connectivity 3 3 3
Destination Access 3 3 3
Driveway Frequency 3 3 2
Intersection Frequency 3 3 3
Total Score 26 24 23
Final Rank 1 2 3

Based on the evaluation of the three alternatives, Alignment 1 was ultimately selected, having received
the highest total score of 26 points. Among all evaluative criteria, Alignment 1 received the highest score
of 3 points, except for “Tree Impacts”, for which it received a score of two points (still the highest value
score received among all three alternatives). The evaluation approach and results were reviewed with
Town staff and confirmed prior to initiating the design concept phase for the draft preferred alternative. A
complete roll plan of these suggested alignment with typical section details, is included within Appendix
B.
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3.5 PROJECT RENDERINGS

To better illustrate the proposed MUP facility along Mulock Dr, a series of project renderings were
developed. While beyond the scope of a conventional preliminary design exercise, renderings help to
build public enthusiasm for the proposed facility and serve as a vital reference for later detailed design
work. Overall, four separate renderings were developed (Figure 11), to showcase how the facility could
look across the various conditions featured along its alignment. While conceptual, aspects of the shown
facility were designed to reflect applicable standards from OTM Book 18 as well as elements of the draft
alignment.

Rendering #1

Dr just East of
Bathurst (Municipal
Boundary)

Rendering #2;

Mulock Dr just
west of Yonge St
(proposed
Newmarket Town
Park)

Rendering #3

Mulock Dr just
south of Yonge St

Mulock Dr between
Bayview Avenue
College Manor Dr

Figure 11: lllustrative
rendering showing what the
proposed multi-use pathway
along Mulock Drive could look
like at key locations

Newmarket Mulock Drive Multi-Use Path Feasibility Study — Final Report Page 15



September 2021

An important consideration that informed the alternatives evaluation and ultimate selection of a preferred
MUP alignment was minimizing the impact to trees, including those that may need to be relocated or
removed. This approach was also consistent with the goal of making the best use of existing
infrastructure and trees and minimizing MUP implementation costs and environmental impacts.
Ultimately, the intention of the exercise is to maintain, if not increase, the number of trees in the final
design (i.e. relocate or plant new trees). The range of tree types identified as part of this assessment
include the following:

e Trees within the City right of way (ROW) along Mulock Dr;

Larger trees >20cm diameter at breast height (DBH)DBH within 7m of the sidewalk;
Smaller trees <20cm DBH within 3m of the sidewalk; and

¢ And any trees within the ROW with canopy overhanging the sidewalk.

To properly assess the associated criterion identified within the corridor-wide evaluation, a thorough
arborist review was completed to understand tree impacts of each alignment option (Table 4). In addition to
mapping the location of all trees found within the corridor (Figure 12), the review labelled both the type and
diameter of each tree. This review was completed assuming that each MUP alignment would feature a
3.6m facility width and remain within the existing public boulevard. While each alignment was generally
designed to align where the existing sidewalk is located or existing multi-use pathways, slight adjustments
were considered to reduce the need for some tree relocates. A copy of the report which culminated this
arborist review, is attached within Appendix C.

Table 4: Results of the arborist review for each of the three MUP alignment alternatives evaluated

Alignment | Trees identified for Trees identified for potential
removal impacts
Option1 89 123
(Preferred)
Option 2 95 153
67 89
TS o JeRES : .
S | 265 | 264 | 263 |
‘H“““x d pr
i 5 HH%H F

Legend Figure 12: Sample section of the Tree

D A ® Preservation Plan, used to map findings

Tree injured — special of the arborist review conducted along

protection required during the corridor
. Tree removal
congtriictinn

Identification number of
tree surveyed 3.6m facility width
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3.7 PUBLIC CONSULTATION

As part of the following feasibility study, a virtual public-information center (PIC) was held during the evening of June 10", 2021. The event was scheduled to share the outcomes of the project’s corridor evaluation and confirm the selected
alignment with members of the public. In addition to PowerPoint presentation, the event featured an interactive mapping exercise, available both during the event and for one week afterwards, to solicit targeted feedback. Using the online Miro
Board tool, participants were invited to add their comments to a map of the study area with the three alignment options overlaid on top (Figure 13). A copy of the PIC Presentation is provided with Appendix D, with the complete list of Miro board
comments accessible through the following link: https://miro.com/app/board/o9J IBL-5GU=/.

Concerns for cyclist safety were noted on all three alignment options, with several comments raised over the safety of intersection crossings along Mulock Drive. Having the proposed trail shift from the south side of Mulock to the north side was
another commonly raised concern, with many comments mentioning that crossing the drive at its busy intersections already poses a danger to cyclists.

Another commonly raised concern related to the lack of connectivity among existing active transportation facilities that intersect the corridor. Many comments noted how current cyclists take Mulock to connect to the existing trail network as well
as north-south routes along the major arterials. It was noted that many of the current cyclists along this corridor are commuters, rather than recreational riders and as such, require a comfortable connection to destinations on or around Mulock
Drive. Notable examples include nearby shopping plazas, Newmarket High School, and the proposed Newmarket Town Park. This feedback emphasized the need for a facility design which features safer transitions near access points of nearby
arterial roads and key destinations.

Overall, feedback received from the virtual PIC largely confirmed the range of considerations factored into choosing a preferred route alignment and the resultant selection of Alignment #1. While supported, many respondents remain opposed to
the Alignment’s lack of a direct connection to Newmarket High School. Although identified as a major trip generator, safety concerns were raised over routing the facility closer by, along the nearby northern boulevard of Mulock Drive. Specifically,
the corridor segment’s sharp elevation change combined with multiple high-volume driveway crossings, imposed a serious collision risk between fast moving cyclists and turning vehicular traffic. As a safer solution, the project team suggested
that a potential spur line connection along College Manor Drive be considered as part of a future feasibility assignment. Additional details on this recommendation are provided within Section 5.2 of this report.
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“Heads up here. We cross Mulock at
this point almost daily. High speed
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and Sawmill Valley are all too common
and very hazardous.”
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Figure 13: Screenshots taken of the online Miro boards, posted to gather feedback on the three different facility route alignments considered. Featured speech bubbles denote sample direct comments received from the engagement exercise

side of the street makes no sense. The
MUP needs to stay on the north side all
the way to Leslie.”

“Could the cross rides be on the south and
east side of the intersection to better connect
the dead-end bike lanes on Leslie?”
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4 DESIGNING THE FACILITY

4.1 FACILITY DESIGN GUIDANCE

To ensure a facility design that reflects the most up-to-date and innovative guidance, industry leading
references and guides were thoroughly examined and applied. Key among which is the Ontario Traffic
Manual’s (OTM) Book 18: Cycling Facilities, which is currently being updated to incorporate emerging
best practices. This includes information specific to multi-use pathways (Table 5), the facility type selected
as part of the following design assignment. Although OTM Book 18 served as a primary reference, it did
not supersede the application of York Region’s own existing standards and guidelines pertaining to the
design of cycling facilities and the overall cycling network.

Table 5: OTM Book 18 Design Guidance: Multi-Use Pathways (Section 4.3.4.
Multi-Use Pathways

Facility A two-way path that is horizontally

Description and vertically separated from the
travelled portion of the roadway by a
curb and buffer. Multi-use paths are
shared by cyclists and pedestrians

OINSeoKIS Section 4.3.4

Reference

Application This facility provides two-way travel
shared by bikes and pedestrians and
is suitable for roadways with
moderate to high traffic volumes and
speeds

Photo of the Newmarket East-West Bikeway

Geometry Desired Width: 3.5 metres along Eagle St, an existing multi-use pathway
facility [Source: HDR]

Suggested Minimum: 3.0 metres

Paths may be reduced to 2.4 m over
very short distances, in constrained
areas or in complex circumstances,
such as to avoid utility poles or other
infrastructure that may be costly to
relocate, or in cases where a very low
volume of users is anticipated

Signs &
Pavement Region guidelines
Markings (see Section 3.3 — 3.5 of report) Conceptual plan drawing of a multi-use
pathway facility [Source: OTM Book 18]

Refer to applicable existing York
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4.2 DRIVEWAY TREATMENTS

Despite an objective to minimize driveway intersections, with so many found within the Mulock corridor,
avoiding them entirely remained unfeasible. Instead, it was important that appropriate design treatments
and amenities be applied across all intersecting driveways to ensure the safety and comfort of all MUP
users. While too expensive to achieve this through grade separation or signalization, there remained
several cost-efficient alternatives available. These include targeted signage and additional pavement
markings, which visually reinforce safe and efficient traffic operations. To inform the appropriate
application of these treatments, Section 6.2 Driveways of the York Region Pedestrian and Cycling
Planning Guidelines were carefully reviewed and followed. The design recommendations are consistent
with York Region guidelines based on facility type and the kind of intersecting driveway (as defined by
traffic volumes and surrounding context) and proposed treatments related to “Multi-Family Residential”
(Figure 14) and “Commercial/Industrial or Volume > 100 VPH” (Figure 15), at the locations shown in Figure
16.

e .-Family Residential

1 & 2: Treatment of “Elephant's
Feet” must be applied across the
entire driveway

A & B: Yellow median may be
extended through the driveway and
MUP may approach at a slight bend
to enhance safety

C: Optional advisory “Pedestrian
and Bicycle Crossing Ahead Sign *

Figure 14: Design guidelines related to Multi-Family Residential Driveways
(Source: Exhibit 6-14 York Region Pedestrian and Cycling Planning Design C ommerc i P I /I n d us t r i 2 I

Guidelines) (or volumes > 100 VPH)

1 & 2: Combined Crosside must
be applied across entire driveway

L A & B: Yellow median may be
extended through the driveway
and MUP may approach at a
slight bend to enhance safety

C & D: Optional advisory
“Pedestrian and Bicycle Crossing
Ahead” and Bicycle Trail Crossing
Side Street” signage

S 1

) . .y ) o - Optional green paint treatment
Figure 15: Design guidelines related to Commercial/Industrial Driveways (Source:

Exhibit 6-15 York Region Pedestrian and Cycling Planning Design Guidelines)

Multi-Family
Residential Crossing

Commercial/industrial
(or volumes > 100
VPH) Crossing

Figure 16: Map depicting the location were the following two driveway treatments are recommended
along the Mulock Drive corridor
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4.3 INTERSECTION TREATMENTS (CROSSRIDES)

To ensure a safe and seamless travel experience across all parts of the corridor, the appropriate
treatments and amenities are recommended to be applied across all intersecting vehicular roadways.
Despite the presence of existing signals and crosswalks, features that enable cyclists to cross without
dismounting and walking their bike do not currently exist. This can be resolved through the
implementation of “crossrides” at each intersection, which permit cyclists to continue riding through the
crossing consistent with Ontario Traffic Manual Book 18: Cycling Facilities and the Highway Traffic Act
(HTA). Crossrides consist of series of pavement markings which delineate the movement of cyclists from
adjacent pedestrian traffic. Of the three different types commonly applied, both Combined (Figure 17) and
Mixed (Figure 18) crossrides are recommended by York Region:

Combined Crossride
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Crossings are provided on both sides of a
pedestrian crosswalk and are typically used in
conditions where pedestrians and cyclists
approach the crossing on a shared facility. When
pedestrians are expected to cross in the centre
on the crosswalk markings, Tactile Walking
Surface Indicators (TWSI) should be
implemented across the full width of the
combined crossing where the pedestrian and
cyclist space is mixed at the approaches.
Combined crossrides may be used at signalized
or unsignalized crossings.

Mixed Crossride
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Intended for use at low volume unsignalized
crossings and driveways, where pedestrians and
cyclists are approaching the crossing on a
shared facility, such as a MUP. These
treatments allow cyclists and pedestrians to
operate in a shared space. They are more space
efficient and should only be implemented in
locations where cyclists and pedestrian volumes
are low or where cyclist volumes are high while
pedestrian volumes are low. The HTA does not
currently allow mixed crossrides to be
implemented at signalized intersections.
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4.4 SIGNAGE GUIDELINES

Signage is an effective and necessary feature of any multi-use pathway to assist user navigation and
instruct proper traffic etiquette and operations. For the proposed Mulock MUP facility, these requirements
were based off the guidance of various technical references, including Section 7.1 Signage of York
Region’s Pedestrian & Cycling Design Guidelines. Although the York Region Guidelines addresses
common signage types, sighage requirements were equally informed upon guidance listed within relevant
Regional Traffic Policies, OTM Book 18: Cycling Facilities and OTM Book 12: Traffic Signals. While not
exhaustive, the list provided below show images and planning guidelines associated with key signage
types which should be included as part of the Mulock’s MUP design:

SIGN gy
: Applications:
' Applications:
Intersections (signalized %

Intersections (signalized
and unsignalized), facility

and unsignalized), facility V transitions and driveways
transitions and driveways

d Usage: Reminds cyclists
Usage: Reminds motorists “] to yield to through cyclist

to yield to cyclists through
conflict zones (ahead of
J merging zones).

PEDESTRIANS | "=

e

SHARED PATHWAY SIGN

RAILWAY CROSSING AHEAD

A
ox3

SHARED
ATHWA

Applications:
Intersections (signalized
and unsignalized),
midblock crossings

Usage: Reminds
pedestrians and cyclists
that they are using a
shared facility. Placed at
the start of facilities or
across intersections

Wayfinding Signage Design Principles

Applications: Railway
crossings

Usage: Reminds
pedestrians and cyclists
of an upcoming at grade
railway crossing.

Conspicuity: signs attract visual attention and are easily discerned by users

Simplicity: sings are legible and comprehensible and not overcrowded with information

Predictability: signs offer information in a consistent manner

Progressive Disclosure: signs present information in a manageable amount for users

Progression: signs are placed in a position that allow users (cyclists) to maintain their movement

Connectivity: signs should allow users to see the extent they can travel by walking or cycling

Newmarket Mulock Drive Multi-Use Path Feasibility Study — Final Report
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To set reasonable financial expectations related to the future design and implementation of the proposed
multi-use pathway facility, a high-level project cost was developed. This figure was reliant on the
precedence of similar projects recently built across Southern Ontario as well as a thorough understanding
of the Mulock corridor. Overall, the proposed facility is estimated at an overall cost of $2.87M. Provided
below is a list of the key factors and considerations that informed this figure, with a complete breakdown
provided within Appendix A:

e $461k in costs towards general construction works (i.e. small tree removals, traffic closures);

e $2.14M in costs towards road and boulevard works (i.e. removal of existing sidewalk, facility
installation, pavement markings, signage features);

o $90K in additional costs for optional guiderail works near Leslie St, recommended to
ensure a consistent 3.0m MUP facility width closer to Leslie Street;

o $75K in additional costs for optional toe wall work east of Bayview Avenue, which may be
identified as required following later detailed design work;

e 30% contingency rate included, typical for the preliminary design of a multi-use pathway
preliminary where utilities and detailed design impacts remain undetermined; and

e 10% rate included for future detailed design engineering work.

Excluded from this figure are estimated costs related to potential traffic work, including the reprogramming
of existing traffic signal controllers and relocation of current median cutbacks, which would be assumed
by the Region. The following preliminary design features crossings at 6 signalized intersections where
existing traffic signals and median island may be impacted. Assuming a unit cost of $100,000-$150,000
per intersection, this work would be estimated to add $600K to $900K onto the existing project cost. Also
excluded from the following estimate are costs related to the design and construction of a separate spur
line connection to Newmarket High School. Like the facility design, this costing figure would also depend
on the outcome of a separate associated preliminary and eventual detail design process. Costs were also
not calculated for segments of the proposed Mulock facility where a multi-use pathway has already been
implemented. This includes the section between Plantation and Columbus (600m) and another section
450 meters east of Fernback Rd (within the Magna Centre fields).
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5.2 FUTURE MUP CONNECTION TO NEWMARKET
HIGH SCHOOL

An underlying objective in designing the Mulock MUP was to maximize connectivity to key destinations
located along the corridor. This included local schools, such as Newmarket Highschool, located just east
of the intersection of Mulock Dr and College Manor Dr. Providing access to Newmarket Highschool not
only aligns with anticipated travel patterns but promotes active transportation as a more convenient and
safer travel alternative for youth in the community. This is particularly important to provide access for
people of all ages and promote physical activity as part of a healthier lifestyle.

Two options for this future connection were assessed. The first involved extending the Mulock MUP west
to the driveway entrance to Newmarket High School. However, this would require the MUP to cross a
busy plaza entrance which was flagged by both the study team and Town staff as an undesirable option
from a risk and safety perspective.

The second alternative that was assessed and is recommended involves constructing a MUP in place of
the sidewalk on east side of College Manor (Plaza side) north of Mulock Dr as then continuing the MUP
along the back of the plaza on Pickering Crescent to connect directly to the school (Figure 19). It is
recommended that the Town undertake a design study in the future should the Mulock Dr MUP project b
approved. This could be combined with the detailed design of the Mulock Dr MUP.
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Figure 19: Figure depicting the suggested alignment of a spur line connection from the proposed Mulock MUP, to
connect to Newmarket High School
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The proposed multi-use pathway along Mulock Drive represents a significant expansion to the Town of
Newmarket’s active transportation network. Extending over 6 km long across the entire width of the Town
of Newmarket, the Mulock Dr MUP will provide vital connections to key travel destinations and existing
active transportation facilities, helping to promote multi-modal travel along the corridor and across the
Town. The preferred alignment and design were developed through a s