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In total, 28.9 km of missing sidewalks were identified on municipal streets, 21.0
km on Regional roads, and 10.5 km on Provincial roads. When broken down by
urban area, Thorold proper had 12.5 km of missing sidewalks, while Thorold
South had 24.4 km and Port Robinson West had 23.5 km.

2.2.2 Sidewalk Impact Analysis

With the input from stakeholders and City staff, a framework for prioritizing the
construction of the identified links was developed. This process is intended to
inform the City’s capital budget planning by highlighting the missing sidewalk
links that may provide the biggest benefits. The scoring table is shown as Exhibit
2.2. Exhibit 2.3 shows the results of the impact analysis for each segment.

Exhibit 2.2: Sidewalk Gap Prioritization Framework

Criteria Description / Rationale Scoring

Street Sidewalk importance changes with | Arterial — 20 pts

Classification |the classification of the street. Collector — 10 pts
Arterial streets are more likely to Local — 0 pts

have higher volumes and higher
speeds, and due to that,
consideration for safety is built into
this criterion.

Pedestrian Proximity (within 500 m) to land uses |Library — 5 pts

Generators |that attract walking trips. Each Community Centres — 5 pts
pedestrian trip generator is worth 5 |Park — 5 pts
points, and scoring is cumulative Major Trail — 5 pts
where more than one generator Recreation Facility — 5 pts
exists within 500 m. Seniors Housing/Activity Centres —
5 pts
Higher Density Apartment — 5 pts
Schools Sidewalks closest to schools have | Within 500 m of a(n):
the potential to serve the most Elementary School — 20 pts
people on their journeys to and from |High School — 10 pts
school. University/College — 10 pts
Transit Route | Providing sidewalks along transit On a transit route — 20 pts

routes promotes ridership and
improves accessibility significantly.
No Sidewalks | Infilling sidewalks on streets where |If there are no sidewalks on either
on Either sidewalks are not present on either |side — 20 pts

Side side is more important than where
one side is already provided.

Desire Line |Paths worn by existing pedestrians | Along arterial street — 20 pts
(Beaten Path) |show a demand for facilities not Along collector street — 10 pts
being met.
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Exhibit 2.3: Sidewalk Gap Impact Analysis Results
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Additional criteria were considered but not included in the above framework:

o Population and employment density: Densities in the established
communities are not significantly different from one another, and
difficult to measure using the defined traffic zones. Because of this, it
was determined that this metric would not be carried forward.

o Existing cross-section — urban vs rural: As Thorold already has
sidewalks on some roads with rural cross-sections, the cross-section
does not impact whether sidewalks should be considered.

o Proximity to crossing guard locations: As this somewhat
duplicates the proximity to school criterion, and there was no source
of data available, this metric was not carried forward.

o Collision history: There is limited data on collisions in general and a
small sample of pedestrian collisions within that data. Further, the
City strives to be proactive in this endeavor — preventing collisions,
rather than be reactive to previous collisions. This metric was not
carried forward.

Different values and weighting were tested for the various categories used and a
sensitivity analysis was undertaken. Based on discussions with the project team,
a review is of best practices, and the local context, the point system as shown in
Exhibit 2.2 was agreed upon.

In addition to being applied to the sidewalk gaps identified predominantly on
arterial and collector streets as part of the TMP, the evaluation framework can
be applied to future local street sidewalk construction. With the proposed street
classification matrix recommending a sidewalk on one or both sides of local
streets, the development of a local street infill prioritization plan will be integral to
completing the network effectively.

2.3 Implementing the Network

Developing an implementation plan is an iterative process. It must factor in the
relative impact of each project (as determined in the impact analysis), costs,
funding availability, and projected capital budgets.

The first step in the process involves developing a cost estimate for each
segment. These are high-level costs, which are subject to change as each
project is further refined and designs are developed. Based on input from City of
Thorold staff, a value of $100 per linear metre of sidewalk was used to estimate
project costs. This represents the average sidewalk cost but depending on how
a sidewalk is implemented (infill vs bundled with road construction) actual costs
can range in either direction.

The next step is developing the phasing plan. The proposed phasing of sidewalk
gaps is based on several inputs: 1) the prioritization rankings developed above,
2) the estimated costs for each project, and 3) the total amount that the City of
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Thorold is expected to spend on infilling sidewalk gaps each year. The City
currently spends approximately $100,000 per year on infill sidewalk construction
and it is assumed that this will continue in the future. Should the decision be
made to increase spending on the sidewalk infill program, projects can be
accelerated and phasing re-assessed.

A significant portion of the missing sidewalk segments are in areas that are
planned for development over the coming decades. These are not included in
the phasing process. Rather they are expected to be constructed as the
surrounding lands are developed and will be the responsibility of the developers.

There may be opportunities to combine walking and cycling infrastructure in
certain locations where multi-use trails are recommended as part of the cycling
plan. The most logical corridors for combining walking and cycling projects are:

. St. David’s Road between Collier Road and St. David Street,
° Decew Road between Richmond Street and Beaverdams Road, and

o Davis Road between Highway 58/Thorold Stone Road and Highway
20/Lundy’s Lane.

These three projects are not included in the phasing program below, rather they
are costed and phased as cycling or road projects.

Additional overlap in the pedestrian and cycling plans occurs on Collier Road
and Richmond Street. Combining these projects should be further examined as
their designs are finalized.

It is also worth noting that the City has already been taking steps on several
corridors identified in the gap analysis since the TMP study began. They are:

o St. David’'s Road between Merrittville Highway and Collier Road —
under construction and will include a multi-use trail on the south side.

o Ormond Street between St. David’s Street and Regent Street — a
sidewalk was constructed on the west side in the second half of 2019.

° Towpath Street — a sidewalk was constructed on the east side in
2019.

The remaining gaps were grouped into three phases — short-, medium-, and
long-term. The results of this process are summarized in Exhibit 2.4.

Exhibit 2.4: Sidewalk Infill Implementation Plan Summary.
Phase Length Total Cost Annual Cost

Short-term (2020-2024) 5.2 km $519,000 $103,800
Medium-term (2025-2029) 4.9 km $494,000 $98,800
Long-term (beyond 2029) 3.5 km $349,000 n/a
Development-dependent 37.0 km n/a n/a
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The following sections detail the sidewalk segments proposed to be integrated
into the capital budget planning process beginning in 2020. A phasing map is
shown as Exhibit 2.9. The initial impact scores are provided for each link but
note that scores should be updated as the network is implemented. For
example, if a street with no sidewalks has one built on one side, the impact of a
sidewalk on the other side will be decreased.

2.3.1 Short-term (2020-2024)

The projects shown in Exhibit 2.5 scored the highest in the sidewalk impact
analysis and should be integrated into the capital budget program in the next
five years. The nine projects below total to 5.2 km of new sidewalks a are
estimated to cost a total of $519,000, or $103,800 per year. The segment of
Beaverdams Road between Queen Street and Pine Street was included in the
short-term phase in order to bundle it with the other segment of Beaverdams
Road, which scored highly in the impact analysis, and ensure connectivity with
the rest of the network.

Exhibit 2.5: Short-term Sidewalk Infill Projects

Street Side From To Cost Score
Collier Road East Richmond Street | Beaverdams Road $99,000 90
Allanburg Road East 18 m S of Windle | Davis Road $57,000 80
Village Crescent
Allanburg Road West Lynn Crescent Davis Road $32,000 80
Collier Road West St David's Road | Sullivan Avenue $45,000 80
Ormond Street East 61 Ormand Richmond Street $35,000 75
Street
Ormond Street West Townline Road St. David Street $35,000 75
Beaverdams Road | North | Decew Road Queen Street $140,000 70
Beaverdams Road | North | Queen Street Pine Street $25,000 45
Collier Road West Highway 58 Beaverdams Road $51,000 65
June 2020 8
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2.3.2 Medium-term (2025-2029)

The projects listed in Exhibit 2.6 scored the highest in the sidewalk impact
analysis after those above and should be integrated into the capital budget
program in the next ten years. The 14 projects below total to 4.9 km of new
sidewalks and are estimated to cost a total of $493,000 or $98,600 per year.

Exhibit 2.6: Medium-term Sidewalk Infill Projects

Street Side From To Cost Score
Allanburg Road West | 82 m S of Niagara | Windle Village $110,000 65
Falls Road Crescent

Sullivan Avenue North | Tupper Drive McMann Drive $92,000 65

Towpath Street West | Albert Street Sullivan Avenue $15,000 65

St. David Street North Front Street 30 m E of Front $3,000 60
Street

St. David Street North Pine Street 111 m E of Pine $11,000 50
Street

Front Street East Townline Road St. David Street $35,000 45

Deerfield Parkway | South | Allanburg Road Morton Street $38,000 40

Abbey Drive East Decew Road Keefer Road $15,000 40

Bridge Street South | Hill Street Welland Canal Trail | $19,000 35

Schmon Parkway | West 150 m S of St Merrittville Highway $87,000 35

David's Road

St. David Street South | Ormond Street Carleton St $9,000 30

Broderick Avenue | North Parkdale Drive 49 m W of McMann $26,000 25
Drive

McMann Drive East Ann Street 56 m N of Broderick $24,000 25
Avenue

Pine Street West Chippawa Street | Beaverdams Road $9,000 25

2.3.3 Long-term (Beyond 2029)

Exhibit 2.7 identifies the projects that could not be phased into the short- or
medium-term due to lower prioritization scoring and cost constraints. In the case
of the McCormack Drive projects, it made the most sense to bundle these two

small segments with the adjoining Morton Street segments, despite their

relatively high prioritization scores. The total estimated cost for the 10 projects
listed below is $350,000. These projects could be completed by the end of 2033.

Infilling sidewalk gaps should not end with the completion of these projects. It
will be important to apply this process to local street sidewalk gaps and begin
filling the key, high priority gaps identified.

June 2020
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Exhibit 2.7: Long-term Sidewalk Infill Projects

Street Side From To Cost Score

McCormack Drive | North | Morton Street (W) Morton Street (E) $5,000 45

McCormack Drive | South | Morton Street (W) Morton Street (E) $5,000 45

Morton Street East Clara Street McCormack Drive $18,000 25

Morton Street East McCormack Drive Deerfield Parkway $13,000 25

Clara Street South | Allanburg Road 30 m E of $3,000 25

Allanburg Road

Niagara Falls North | Allanburg Road Davis Road $121,000 25

Road

Niagara Falls South | Bartlett Street Davis Road $47,000 25

Road

Summers Drive South | Confederation Confederation $79,000 25
Avenue (W) Avenue (E)

Confederation North | 280 m W of Collier | Collier Road $28,000 20

Avenue Road

Bridge Street North | Egerter Road Hill Street $20,000 15

Bridge Street South | Egerter Road Orchard Street $11,000 15

2.3.4 Development-dependent

The sidewalk gaps shown in Exhibit 2.8 met the criteria established during the
gap analysis but have been identified as being the responsibility of the

developers who are constructing new neighbourhoods surrounding these

streets. No costs to the City have been assumed.

June 2020
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Exhibit 2.8: Sidewalk Projects to Be Coordinated with Development Projects

Street Side From To Score
Lundy's Lane North | 110 m E of Centre Street | Davis Road 50
Lundy's Lane South | 110 m E of Centre Street | Davis Road 50
Richmond Street North | 37 m E of Silver Maple Winterberry 50
Road Boulevard (E)
Richmond Street West 32 m S of Winterberry Decew Road 45
Boulevard (W)
Allanport Road East Lundy's Lane Barron Road 40
Allanport Road East Barron Road Urban area boundary 40
Allanport Road West Lundy's Lane Barron Road 40
Allanport Road West Barron Road Urban area boundary 40
Merrittville Hwy East Urban area boundary Merritt Road 40
Merrittville Hwy West Urban area boundary Merritt Road 40
Port Robinson Road | North Urban area boundary Merrittville Highway 40
Port Robinson Road | South | Urban area boundary Merrittville Highway 40
Port Robinson Road | North Merrittville Highway Kottmeier Road 40
Port Robinson Road | South | Merrittville Highway Kottmeier Road 40
Thorold Townline West Urban area boundary Lundy's Lane 40
Merritt Road North | Cataract Road Merrittville Highway 40
Merritt Road South | Cataract Road Merrittville Highway 40
Merritt Road North | Merrittville Highway Kottmeier Road 40
Merritt Road South | Merrittville Highway Kottmeier Road 40
Port Robinson Road | South | Kottmeier Road Egerter Road 35
Port Robinson Road | North | Kottmeier Road Egerter Road 35
Cataract Road East Port Robinson Road Urban area boundary 30
Cataract Road West Port Robinson Road Urban area boundary 30
Egerter Road East Bridge Street End of Egerter Road 30
Egerter Road West Bridge Street End of Egerte Roadr 30
Kottmeier Road West Port Robinson Road End of Kottmeier 30
Road
Kottmeier Road East Port Robinson Road End of Kottmeier 30
Road
Lundy's Lane North Davis Road Thorold Townline 20
Road
Lundy's Lane South | Davis Road Thorold Townline 20

Road

June 2020
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Exhibit 2.9: Sidewalk Gap Phasing Map

Sidewalk Gap Phasing
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3  Cycling Network

Providing a network of safe, comfortable and connected cycling lanes and trails
is the best way to entice people to try cycling in the city. Previous plans have
been developed and the network has started to grow, but more work is needed
to improve conditions for existing and would-be cyclists.

The approach to developing the Ultimate Cycling Network began with a review
of the existing plans and the progress that has been made on them. The
previously proposed network was reviewed and updated to reflect the changes
in the City since its publishing date. Once the Ultimate Network was finalized,
the recommended links were identified and then assessed through a cycling
impact analysis to determine relative priority. Finally, cost estimates were
developed, and a phasing plan was established to implement the network.

3.1 Review of Existing Conditions and Previous Work

3.1.1 Existing Network and Facilities

Thorold’s existing cycling facilities include shared routes, paved shoulders,
painted bicycle lanes, boulevard multi-use trails and off-road multi-use trails.
However, these corridors are generally disconnected from one another and do
not form a cohesive network.

This has been improving in recent years, however. New multi-use trails on
Merrittville Highway and Decew Road have improved connections from Brock
University and Brock Business Park to Confederation Heights, while a major
multi-use trail is currently under construction along St. David’s Road, with further
extensions eastward in the planning and design stages. Painted bike lanes have
also been added to Ormond Street in recent years as an extension to the
Richmond Street bike lanes.

Despite the recent improvements, gaps in the network persist. Exhibit 3.1 shows
the existing cycling infrastructure in Thorold.

June 2020 13
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Exhibit 3.1: Existing Cycling Infrastructure in Thorold
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3.1.2 Relevant Studies and Plans

Several cycling studies have previously been undertaken for Thorold and
Niagara Region. The Regional Bicycling Study (1995) and the Regional Niagara
Bikeways Master Plan (2003) were precursors that laid the foundation for the
updates in the Niagara Region Transportation Master Plan (2017). Meanwhile,
the City of Thorold’s Bike Route Feasibility Study (2012) was the City’s first
attempt at developing a connected cycling network. It is the latter two plans that
are relied on most heavily as the foundation of the Thorold TMP’s cycling
network.

Thorold Bike Route Feasibility Study (2012)

The Thorold Bicycle Route Feasibility Study developed the City’s first plan for an
on- and off-street cycling network. The Study began with the Regional Niagara
Bikeways Master Plan (2003) as its starting point, added certain local streets
routes not contemplated in the Regional plan, and analyzed which routes would
be most feasible for the City to pursue. The Study also provides
recommendations on the appropriate facility types for each route, and a three-
phase approach to implementation. The study recommended the network
displayed in Exhibit 3.2.

Progress has been made since this document was finalized. Bike lanes have
been added to Richmond Street between Pine Street and Ormond Street and on
Ormond Street between Richmond Street and Lyndon Street. However,
proposed painted bike lanes on Tupper Drive and Collier Road have not been
implemented in the short-term as envisioned by the plan.
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Exhibit 3.2: Thorold Bicycle Route Feasibility Study Recommended Network and Downtown Detail
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Niagara Region Transportation Master Plan (2017)

The Niagara Region Transportation Master Plan (NRTMP) presents a long-term
strategy guiding planning, development, and the renewal of a multi-modal
transportation system based on projected needs and the Region’s overall vision
for sustainable growth. The plan developed recommendations for a Strategic
Cycling Network, comprised of on- and off-street facilities, including infill links on
municipal roads. Since the NRTMP was approved by Regional Council in 2017,
a facility recommended along Sir Isaac Brock Way/St. David’s Road began
construction as a multi-use trail. Other links recommended and have been
incorporated into the planning of the cycling network for the Thorold TMP.

3.2 Cycling Network Connectivity Analysis

3.2.1 Developing the Network Concept

The first step in developing the ultimate cycling network was creating the
network concept. This confirms the guiding principles in network development.
For Thorold, the major considerations are connectivity with existing trails and
bike lanes, access to major travel generators such as Brock University and
Downtown Thorold, and access to parks, schools, community centres and other
civic institutions. The network concept also identified the desired corridor
spacing. In urban areas the desired spacing between cycling routes is 600 m to
800 m, while in rural areas the desired spacing is 1 km to 2 km.

3.2.2 Identifying the Desired Network

Starting with projects identified in the Thorold Bicycle Route Feasibility Study
and the Niagara Region TMP, the plans were analyzed from a network
perspective, taking into consideration the guiding principles from the network
concept, input from project team members, and consultation with stakeholders
and the public. Additional projects were considered to augment the network and
improve connectivity where needed. The result of this process is the preliminary
cycling network.

3.2.3 Refining and Finalizing the Network

This process involved three separate but dependent steps. These were
undertaken in an iterative process due to the interrelated nature of each step.
These steps were:

o Determining facility classes: Each link identified in the preliminary
network was analyzed based on traffic volumes and speeds and,
along with guidance from the Ontario Traffic Manual Book 18 Cycling
Facilities, the desired facility class was identified as being either
shared (i.e. signed route, quiet street.), dedicated (i.e. painted bike
lanes, paved shoulder), or separated (i.e. multi-use trail, cycle track).
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o Determining feasibility and implementation strategies: A
technical analysis was then undertaken for each link based on
existing pavement width, presence of paved shoulders, existing and
planned land uses, whether it is on a transit route, presence of on-
street parking, and existing cross-section to determine whether a
facility is technically feasible, and if so, what the preferred
implementation strategy should be. Implementation strategies range
from retrofitting infrastructure on existing streets to constructing
paved shoulders in rural areas to full scale road reconstruction,
depending on the characteristics of each link.

o Developing cost estimates: Based on preliminary implementation
strategies, cost estimates were developed.

Based on the findings of any of these steps, final recommended facility types
could change, links that are found to be not feasible may be removed or moved
to parallel corridors, and so on until the right balance is found and the Ultimate
Cycling Network is finalized.

3.3 Recommended Ultimate Cycling Network

The Ultimate Cycling Network represents the long term recommended network
for the City of Thorold. The Ultimate Cycling Network is shown in Exhibit 3.3,
and identifies the recommended corridors and preferred facility type for each link
in the network.
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Exhibit 3.3: Ultimate Cycling Network and Facility Types
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3.4 Implementing the Network

With the finalization of the Ultimate Cycling Network, the focus turns to how to
best implement it. A phased approach is used to determine which projects
should be built in the short-term (2020-2024), medium-term (2025-2029), and
long-term (beyond 2029).

In addition to the short-, medium-, and long-term projects, “quick win”
opportunities were identified. These are projects that can be implemented in the
very short term and for a low cost. These are typically retrofit scenarios that
require re-painting the lines on the street or only minor construction work. These
are projects that offer good value, will quickly expand the network and will help
build momentum towards the future expansion.

The phasing plan prioritizes cycling links based on connectivity, importance, and
impacts. The intent is to build the network out in a connected, coordinated
fashion, avoiding “orphaned” segments that do not connect to the rest of the
network as much as possible.

The cost for the network by phase are are summarized in Exhibit 3.4. Detailed
proposed project lists for each phase are shown in Exhibit 3.5, Exhibit 3.6,
Exhibit 3.7 and Exhibit 3.8.

Projects costs denoted with an asterisk (*) have been bundled with
recommended road projects. Their estimated costs are provided for information
here only, and the costs are not included in any summaries or totals for the
cycling network.

The phasing plan map is shown in Exhibit 3.9.

Exhibit 3.4: Cycling Network Phasing Plan Summary.

Phase Length Total Cost

Quick win 4.8 km $185,000
Short-term (2020-2024) 21.7 km $3,615,000
Medium-term (2025-2029) 15.9 km $1,950,000
Long-term (beyond 2030) 71.2 km $14,112,000
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Exhibit 3.5: Quick Win Cycling Projects

Corridor Extent Implementation Length Cost

Collier Rd St. David's Rd to Elgin Painted bicycle lanes 0.8 km $40,000
St/Nottingham St

Collier Rd 100 m north of Richmond | Painted bicycle lanes 0.1 km $5,000
to Richmond St

Ormond St Lyndon St to Clairmont | Painted bicycle lanes 0.49 km $24,500
St

Ormond St Clairmont St to St. David |Painted bicycle lanes 0.69 km $34,500
St

Ormond St St. David St to Townline |Painted bicycle lanes 0.35 km $17,500
Rd

Pine St Albert St to Richmond St |Painted bicycle lanes 0.82 km| *$49,200

Pine St Richmond Stto 75 m Painted bicycle lanes 0.3 km| *$18,000
south of Highway 58
ramps

Regent St Front St to Ormond St Painted bicycle lanes 0.15 km $7,500

Richmond St Queen St to Pine St Painted bicycle lanes 0.2 km $10,000

Tupper Dr St. David's Rd to Painted bicycle lanes 0.91 km $45,500
Richmond St

Exhibit 3.6: Short-term Cycling Projects (2020-2024)

Corridor Extent Implementation Length Cost

Albert St Queen St to Pine St Shared route 0.15 km $2,100

Albert St Pine St to Front St Shared route 0.2 km $2,800

Barron Rd Allanport Rd to Thorold | Paved shoulders 1.91 km $193,388
Townline Rd

Beaverdams Rd |Decew Rd to Collier Rd | Paved shoulders 0.5 km $50,625

Beaverdams Rd | Collier Rd to Pine St Paved shoulders 1.17 km $118,463

Beaverdams Rd |Pine St to Ormond St Paved shoulders 0.19 km $19,238

Decew Rd Richmond St to Multi-use trail 0.91 km| *$364,000
Beaverdams Rd

Delaware Sullivan St to Pine St Shared route 0.72 km $10,080

Ave/Metcalfe St

June 2020
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Corridor Extent Implementation Length Cost

Dock Rd Ormond St to Welland Shared route 0.18 km $2,520
Canal Trail

Front St Albert to Regent St Shared route 0.22 km $3,080

Ormond St Richmond St to Paved shoulders 0.55 km $55,688
Beaverdams Rd

Pine St 100 m south of Hwy 58 | Painted bicycle lanes 0.19 km $100,700
ramps to Beaverdams Rd

Portland St Ormond St to Welland Shared route 0.34 km $4,760
Canal Trail

Queen Albert to Sullivan Shared route 0.2 km $2,800

Queen St St. David St to Albert St | Shared route 0.51 km $7,140

Regent St Ormond St to Welland Shared route 0.38 km $5,320
Canal Tralil

River St/Trail Bridge St to South City | Shared route 1.2 km $16,800
Limits

St. David's Rd Merrittville Hwy to Collier |Multi-use trail 2.48 km | Construction
Rd underway

St. David's Rd Collier Rd to St. David St | Multi-use trail 0.62 km| *$248,000

Steve Bauer Rice Rd to Holland Rd Multi-use trail 3.97 km| $1,588,000

Trail

Steve Bauer Holland Rd to Just Multi-use trail 3.57 km| $1,428,000

Trail beyond Decew Rd

Sullivan Ave Tupper Dr to Collier Rd | Shared route 0.47 km $6,580

Townline Rd St. David St to Front St Multi-use trail 0.78 km| *$312,000

June 2020
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Exhibit 3.7: Medium-term Cycling Projects (2025-2029)

Corridor Extent Implementation Length Cost

Allanburg Rd Niagara Falls Rd to Clara |Painted bicycle lanes 0.43 km $21,500
St

Allanburg Rd Clara St to Davis Rd Paved shoulders 1.4km| $141,750

Cataract Rd Port Robinson Rd to Painted bicycle lanes 1.5 km| *$795,000
South City Limits

Collier Rd Richmond St to Highway | Multi-use trail 0.53km| $210,000
58

Collier Rd Highway 58 to Multi-use trail 0.47 km| $188,000
Beaverdams Rd

Kottmeier Rd Port Robinson Rd to Painted bicycle lanes 0.53 km| * $280,900
Merritt Rd

Merritt Rd Cataract Rd to Merrittville | Multi-use trail 0.82 km| * $328,000
Hwy

Merritt Rd Merrittville Hwy to Multi-use trail 1.83km $732,000
Kottmeier Rd

Merritt Rd (new |West City Limits to Multi-use trail 0.63 km| * $252,000

road) Cataract Rd

Niagara Falls Allanburg Rd to Morton St | Painted bicycle lanes 0.37 km $18,500

Rd

Port Robinson | West City Limits to Painted bicycle lanes 4.44 km| $2,353,200

Rd Welland Canal Trail

Richmond St Decew Rd to Multi-use trail 1.04 km  $416,000
Confederation Ave

Upper's Ln Davis Rd to Barker Pkwy | Multi-use trail 0.95 km| * $380,000

Upper's Ln Barker Pkwy to Thorold Multi-use trail 1 km| *$400,000
Townline Rd

June 2020
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Exhibit 3.8: Long-term Cycling Projects (beyond 2030)

Corridor Extent Implementation Length Cost

Allanport Rd Lundy's Ln to Barron Rd Paved shoulders 1.02km $103,275

Allanport Rd Barron Rd to Limit of urban |Paved shoulders 1.52km $153,900
area

Allanport Rd Limit of urban area to Paved shoulders 1.71km| $173,138
Chippawa Creek Rd

Barker Pkwy Davis Rd to Lundy's Ln Multi-use trail 1.91 km| * $764,000

Barron Rd Centre St to Allanport Rd | Paved shoulders 0.82 km $83,025

Beaverdams Rd | Davis Rd to Thorold Paved shoulders 0.81 km $82,013
Townline Rd

Bridge St/Canby Welland Canal Trail to Paved shoulders 1.16 km| $117,450

St Allanport Rd

Cataract Rd Decew Rd to Port Paved shoulders 7.8km| $789,750
Robinson Rd

Centre St Lundy's Ln to Barron Rd Paved shoulders 0.63 km $63,788

Chippawa Allanport Rd to City Limits |Paved shoulders 2.51km| $254,138

Creek Rd

Davis Rd Allanburg Rd to Lundy's Ln | Multi-use trail 0.92km| $368,000

Davis Rd North City Limits to Thorold | Multi-use trail 3 km| $1,200,000
Stone Rd

Davis Rd Thorold Stone Rd to Multi-use trail 1.01 km  $404,000
Niagara Falls Rd

Davis Rd Niagara Falls Rd to Barker | Multi-use trail 1.27 km |  $508,000
Pkwy

Davis Rd Barker Pkwy to Allanburg | Multi-use trail 1.08 km| $432,000
Rd

Decew Rd North City Limits to Paved shoulders 1.59 km  $160,988
Merrittville Hwy

East Side of Niagara Falls Rd to River | Multi-use trail 8.76 km| $1,533,000

Canal Trail St

Highway 20 West City Limits to Hansler | Multi-use trail 243 km| $972,000
Rd

Highway 20 Hansler Rd to Kottmeier Rd | Multi-use trail 0.93km| $372,000

Highway 20 Kottmeier Rd to Welland Multi-use trail 1.98 km  $792,000

Canal Trail

June 2020
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Corridor Extent Implementation Length Cost

Highway 20 Welland Canal to Davis Painted bicycle lanes, 1.94 km| $1,028,200

(Lundy's Ln) Rd/Allanport Rd

Highway 20 Davis Rd/Allanport Rd to Painted bicycle lanes, 1.12km| $593,600

(Lundy's Ln) East City Limits

Holland Rd Cataract Rd to Steve Bauer|Paved shoulders 1.82km $184,275
Trail

Holland Rd Kottmeier Rd to Highway | Paved shoulders 1.98 km  $200,475
20 (Lundy's Ln)

Kaye Ave Beaverdams Rd to Marlatts | Shared route 0.32 km $4,480
Rd

Kottmeier Rd Steve Bauer Trail to Paved shoulders 249 km| $252,113
Highway 20

Kottmeier Rd Highway 20 to Port Paved shoulders 3.26 km| $330,075
Robinson Rd

Marlatts Rd Beaverdams Rd to End of |Shared route 0.67 km $9,380
Marlatts Rd

Moyer Rd Chippawa Creek Rd to Paved shoulders 0.45 km $45,563
South City Limits

New Trail End of Marlatts Rd to Multi-use trail 1.15km| $460,000
Welland Canal Trail

Niagara Falls Morton St to Davis Rd Painted bicycle lanes, 0.84 km| $445,200

Rd

Old Thorold Davis Rd to Thorold Paved shoulders 0.78 km $78,975

Stone Rd Townline Rd

Schmon Pkwy | Sir Isaac Brock Way to Multi-use trail 1.07 km| $428,000
Merrittville Hwy

Schmon Pkwy | Merritville Hwy to St. David |Painted bicycle lanes, 0.54 km| $286,200

(new road) St

St. David St St. David's Rd to Pine St Painted bicycle lanes| 0.44 km| $233,200

St. David St Pine St to Ormond St Painted bicycle lanes| 0.35km| $185,500

Thorold Thorold Stone Rd to Paved shoulders 1.04 km| $105,300

Townline Rd Beaverdams Rd

Thorold Beaverdams Rd to Lundy's | Paved shoulders 2.63km| $266,288

Townline Rd Ln

Thorold Lundy's Ln to Barron Rd Paved shoulders 1.03 km| $104,288

Townline Rd

June 2020
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Corridor Extent Implementation Length Cost
Thorold Barron Rd to McLeod Rd | Paved shoulders 0.19 km $19,238
Townline Rd

Thorold McLeod Rd to Chippawa Paved shoulders 2.86 km| $289,575
Townline Rd Creek Rd

June 2020
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Exhibit 3.9: Ultimate Cycling Network Phasing Map
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4  Crossing Major Barriers

Thorold’s geography is divided by several major barriers. Highway 406, Highway
58 and the Welland Canal present significant challenges to completing the
active transportation network. To overcome these barriers, the following four
projects have been identified. They are only conceptual at this stage and should
be considered for further study.

411 New Canal Crossing to Thorold South

Crossing the Welland Canal is only possible at two locations in Thorold
(Allanburg Bridge and Highway 58 tunnel) plus the seasonal ferry service at Port
Robinson. Additional crossings at strategic locations, while costly and
complicated propositions, would provide significant benefits to the all-season
active transportation network.

The primary crossing between Downtown Thorold and Thorold South is the
Highway 58 Thorold Tunnel. Pedestrian and cyclist facilities are limited to a
sidewalk in the north tunnel. Cyclists are not allowed on the roadway and are
directed to walk their bikes on the approaches to the tunnel, and through the
tunnel.

A new crossing of the Canal in the area of Allanburg Road and Niagara Falls
Road, would provide a more direct connection for residents of Thorold South
and the growing Rolling Meadows subdivision to the Welland Canal Trail on the
west side. From the Welland Canal Trail, pedestrians and cyclists would be able
to access the walking and cycling infrastructure in Thorold proper, including
access to the downtown core and beyond.

A significant constraint to crossing the Welland Canal, however, is the need to
prioritize ship movements. Any bridge structure must be able to lift or retract.
This project would require significant coordination with multiple agencies,
including the Saint Lawrence Seaway Management Corporation.

4.1.2 Improvements to the Highway 58 Tunnel

Recognizing that a second Canal crossing is a longer-term proposition,
improving the pedestrian experience within the existing tunnel should be a
priority. Partnering with the Ministry of Transportation to make these
improvements such as upgrades to lighting, surfaces, and approaches in the
shorter-term could help make the crossing less of a barrier to people on foot or
on bicycles.

4.1.3 Bridge over Highway 406

Highway 406 is a major barrier to active travel between Confederation Heights
and the Brock Business Park Area. The active transportation improvements
made to Decew Road and the ongoing improvements to St. David's Road have
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improved the potential for active travel considerably, but both routes still result in
lengthy distances, especially for those on foot.

A pedestrian and cycling bridge across Highway 406 that connects directly
between Confederation Heights and the Business Park on Schmon Parkway
would provide a significantly shorter and more direct route. This would
encourage walking for people who might otherwise drive to get around the
barrier of Highway 406. This project would require coordination with the Ministry
of Transportation and a significant investment.

4.1.4 Reinstating the Port Robinson Bridge

The existing Port Robinson Ferry is an important link in the City and Region’s
active transportation networks. However, it is a seasonal service not available in
winter months. When the Ferry is not in service, the nearest Welland Canal
crossing is over 4 km away. A permanent structure would provide an important
link between Port Robinson East and Port Robinson West and reconnect the
active transportation network for all seasons. Like the proposed crossing in
Thorold South, any crossing here would be required to lift or retract to allow
ships to navigate the Canal.
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5 Trail Design Standards
5.1 Trail Types and Context

A variety of types of trails serve different purposes and provide a different user
experience. The classification of trails varies but can largely be grouped into the
following categories.

o Walking / Hiking Recreational Trails — These recreational trails are
intended to support walking and hiking. They are primarily located
within natural areas and parks and generally have unpaved surfaces.

o Multi-use Trails — These trails are intended to accommodate a wide
variety of users, such as cyclists and pedestrians, and are used for
both utilitarian and recreational trips. They can be further classified
into secondary and primary multi-use trails.

o Multi-use Trails (Secondary) — Secondary multi-use trails act
as tributary branches to the larger primary multi-use trails.
These trails provide local, community-level connections. These
trails can accommodate a lower volume of users compared to
primary multi-use trails.

o Multi-use Trails (Primary) — Primary multi-use trails have a
city-wide function, connecting neighbourhoods and providing
access to key destinations across different parts of a city. These
trails can accommodate a higher volume of users compared to
secondary multi-use trails.

Refer to Exhibit 5.1 for illustrative examples of the different trail types.

This section primarily focuses on providing design criteria and guidance for
primary and secondary multi-use trails. These trails are intended to serve as or
replace exterior paths of travel, can accommodate multiple types of users, and
are intended to be compliant with Accessibility for Ontarians with Disabilities Act
(AODA) standards.
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Exhibit 5.1: Examples of Trail Classification Types

|| Walking /
Hiking
Recreational
Trail

Secondary
Multi-use Trail

Primary Multi-
use Trail

Photo credits: 1Bl Group
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5.2 Geometric Design Criteria and Guidance

Primary and secondary multi-use trails are intended to accommodate a variety
of users, including cyclists, pedestrians, roller skaters and skateboarders. Since
cyclists require a much greater operating space and have higher average
speeds than these other forms of travel, and therefore have stricter design
requirements, this design guidance has been developed with cyclists as the
critical user group.

For each design criteria, examples have been cited from the five reference
documents noted below, as applicable:

TAC: Transportation Association of Canada Geometric Design Guide for
Canadian Roads; Chapter 5 — Bicycle Integrated Design (2017)

OTM Ontario Traffic Manual Book 18 (2013)

vQ: VéloQuébec’s Planning & Design for Pedestrians and Cyclist
(2010)

CoT: City of Toronto Multi-Use Trail Design Guidelines (2014)

GAATES: Global Alliance on Accessible Technologies and Environments
lllustrated Technical Guide to the Accessibility Standard for the
Design of Public Spaces (2014)

Based on these various design guidelines and standards, recommended design
standards specific to the City of Thorold were identified.

5.2.1 Design Speed

Design speed is used to inform the design of geometric features such as turning
radii and horizontal alignment. Design speed should match the anticipated
speed of fast-moving cyclists on the trail. Refer to Exhibit 5.2 for design
standards and recommendations.

Exhibit 5.2: Design Standards for Design Speed

Reference Standards Recommended Standards

TAC: 20 - 30 km/h 20 km/h, for secondary multi-use trails
OTM: 30 km/h 30 km/h, for primary multi-use trails,

VQ: 30 km/h; Coasting speed of 40 with consideration for higher design
km/h for grade of 6%; Coasting speed |Speeds depending on the downgrade
of 60 km/h for over 8% of the cycling facility

CoT: 20 - 30km/h
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5.2.2 Trail Width

The width refers to the horizontal width of the multi-use trail surface. Having
appropriate trail widths ensures that trail users can safely pass one another. The
following design widths assume two-way travel. Refer to Exhibit 5.3 for an
illustrative example and to Exhibit 5.4 for design standards and
recommendations.

Exhibit 5.3: lllustration of Trail Width

Source: 1Bl Group

Exhibit 5.4: Design Standards for Trail Width

Reference Standards Recommended Standards

TAC: 2.7m -6.0m Primary Multi-Use Trails
OTM: 2.4m —4.0m Constrained Minimum' = 2.4m
VQ: 3.0m Minimum =3.0m

CoT: Secondary: 2.7m - 3.0m; Preferred = 4.0m+

Primary: 3.0m — 3.6m Secondary Multi-Use Trails

Constrained Minimum?2 = 2.4m
Minimum = 2.8m
Preferred = 3.0m+

"These minimums are suitable only for short sections which are highly constrained; for
example, across a bridge deck.
2These minimums are suitable only for short sections which are highly constrained; for
example, across a bridge deck.
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5.2.3 Cross-Slope

Cross-slope is the transverse slope of the trail, and it is necessary to ensure
proper drainage and runoff from the trail surface. Trails can be designed such
that all runoff is directed towards one side of the trail or designed with a crown
configuration where runoff is directed to both sides of the trail. Exhibit 5.5
provides illustrative example of a trail where runoff is directed to one side. Refer
to Exhibit 5.6 for design standards and recommendations applying to both
design approaches (one side or crown).

Exhibit 5.5: lllustration of Cross Slope

Source: 1Bl Group

Exhibit 5.6: Design Standards for Cross-Slope

Reference Standards Recommended Standards
TAC: Concrete: 1.5% - 2.0%; Preferred = 2.0%

Asphalt: 2% - 4% Maximum = 5.0%

CoT: 2%

GAATES: 5%

5.2.4 Running Slope

Running slope is the longitudinal slope of the trail. Greater running slopes
increase the difficulty and effort required to ascend the trail. Refer to Exhibit 5.7
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for an illustrative example and to Exhibit 5.8 for design standards and
recommendations.

Exhibit 5.7: Running Slope Example
Rk T 3= e
- N 1/ . |

Source: 1Bl Group

Exhibit 5.8: Design Standards for Running Slope

Reference Standards Recommended Standards

TAC: <4% pref. Preferred = <1:25 (4%)

VQ: <8% Maximum = 1:20 (5%); unless slope of
CoT: <5% roadway is greater

GAATES: <5%

In situations where slopes greater than 5% cannot be avoided, consider
implementing features such as stairs, ramps or switchbacks, in accordance with
AODA guidance.

5.2.5 \Vertical Clearance

Vertical clearance refers to the area of space above the trail which should be
kept clear of all obstructions. Refer to Exhibit 5.9 for an illustrative example and
to Exhibit 5.10 for design standards and recommendations.
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Exhibit 5.9: Vertical Clearance Example

Source: 1Bl Group

Exhibit 5.10: Design Standards for Vertical Clearance

Reference Standards Recommended Standards
TAC: 2.7m - 3.6m Minimum = 2.5m
VQ: 2.5m min. Preferred = 3.0m

CoT: 2.5m min. — 3.0m rec.
GAATES: 2.1m min.

If vertical clearances less than 2.5m cannot be avoided, warning signs should be
installed to warn trail users of the potential hazards.

5.2.6 Horizontal / Lateral Clearance

Horizontal or lateral clearance refers to the area of space adjacent to the trail
which is kept clear to improve safety of trail users and provide recovery space.
This lateral clearance also provides “elbow space” for cyclists riding adjacent the
edge of the trail, or while passing. Refer to Exhibit 5.11 for an illustrative
example and to Exhibit 5.12 for design standards and recommendations.
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Exhibit 5.11: Horizontal Clearance Example

Source: 1Bl Group

Exhibit 5.12: Design Standards for Horizontal Clearance
OTM: 0.5 min.-1.0m rec. Primary Multi-Use Trails
CoT: 0.6 min.-1.0m rec. Minimum = 0.6m
Preferred = 1.0m

Secondary Multi-Use Trails
Minimum = 0.5m
Preferred = 1.0m

5.2.7 Clearance to Hazards

Clearance to hazards are important to ensure trails users can avoid various
objects without impacting the safety of other trails users. Refer to Exhibit 5.13 for
an illustrative example and to Exhibit 5.14 for design standards and
recommendations.
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Source: John Luton

Exhibit 5.14: Design Standards for Hazard Clearance

Reference Standards Recommended Standards

TAC: Minimum = 0.2m for features
between 100mm & 750mm high;

Minimum = 0.5m for features > 750mm
OTM: Minimum 0.25m

vQ: 1.0m

CoT: 0.6m — 1.0m

Minimum = 0.2m for features between
100mm & 750mm high

Minimum = 0.5m for features >
750mm

*Clearance to utility poles to be
confirmed with local utility providers

5.2.8 Horizontal Curves

Horizontal curves are often described in terms of their radii. Curves with
sufficiently large radii ensure that cyclists and other users can safely negotiate
the trail's change of direction. The radius depends on three main factors: the
design speed, the banking of the curve, and the lateral friction between the
surface and the bicycle tires. Multi-use trails typically have cross-slopes of 2%
which also represents the banking of the curve. Lateral friction is highly
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dependent on the trail surface. Hard surfaces, such as asphalt, will require
significantly smaller turning radii compared to granular surfaces such as
stonedust. Refer to Exhibit 5.15 for an illustrative example.

Exhibit 5.15: Horizontal Curve Example

Source: 1Bl Group

Minimum and recommended horizontal curve radii for asphalt surfaces with a
banking of 2% is provided in Exhibit 5.16. These values represent common trail
characteristics, and the radii are presented as a function of design speed.

Exhibit 5.16: Design Standards for Horizontal Curves

Design Speed (km/h) Minimum Radius (m) Recommended Radius (m)

20 8 10
25 12 15
30 17 20

Source: Based on VéloQuébec's Planning and Design for Pedestrians and Cyclists, p.35

5.3 Surface Types

Each surface type requires specific maintenance considerations. These various
surface types all play an important role in the user experience and how they
relate to the natural environment. Applying appropriate maintenance practices
enhance that experience while also ensuring user safety. An overview of the
characteristics, potential defects, suggested inspection frequency and
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associated maintenance and repair requirements for various surface types are
discussed below.

To meet AODA standards and ensure that trails are accessible for all users,
surfaces must be firm, stable and slip-resistant. Among the common trail
surfaces, only asphalt and concrete provide the most accessible surfaces, and
are considered acceptable for use on multi-use trails that are intended to serve
as an exterior path of travel. Other surface types, such as stonedust / gravel,
pavers, and woodchip / mulch trails, are referred to below only for comparison,
and are generally only applied to recreational trails, except where a surface can
be demonstrated to meet AODA requirements.

5.3.1 Asphalt

Asphalt is the preferred surface for multi-use trails, because it provides a smooth
and comfortable ride for all trail users, especially those travelling using wheeled
modes. Asphalt trails are durable and suitable for high traffic areas. They are
well-suited for use in snowy climates, as asphalt retains more heat and dries
quicker than other surface types. Well-constructed trails provide a granular base
(typically 150 to 300 mm), a minimum cross slope of 2% and drainage ditches
along the trail to allow for the collection of surface and subgrade drainage. The
typical life span of an asphalt trail is approximately 10 years. Surface defects
that may be hazardous to cyclists include alligator, longitudinal and transverse
cracking as well as potholes, pavement drop-offs, depressions and utility cut
patches.

5.3.2 Concrete

Concrete is another commonly used surface for multi-use trails, as it provides a
smooth and durable surface. Concrete has a life span in excess of 30 years,
which is significantly more than other trail surfacing types. Like road
construction, concrete trails may be constructed on a subgrade of 150 -200 mm
of crushed aggregate. Particular attention to compaction and placement of
expansion joints is required. Like sidewalks, concrete trails are susceptible to
deferential settlement that can result in discontinuities and trip hazards.

5.3.3 Stonedust/ Gravel

Stonedust / gravel are a commonly used granular surface when constructing
recreational trails. They serve various users such as cyclists, walkers and
runners. However, the loose stonedust particles provide extra difficulty for, and
sometimes altogether exclude wheeled travellers such as road cyclists, in-line
skaters, and wheelchair users. While some runoff may be absorbed through the
surface, it should be properly graded to allow surface flow. The grade of
stonedust trails should not exceed 5%. Stonedust / gravel trails are susceptible
to erosion and potholes; therefore, after major storm events, they should be
inspected for surface defects.
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5.3.4 Pavers

Concrete pavers are used between and leading up to facilities and at focal
points. Pavers are durable; however, they require a well compacted granular
subbase and sufficient cross fall to allow for surface water to runoff to minimize
settlement. In general, a 150mm subbase and minimum grade of 2% is required.
Special attention should be given to supporting the paver edge along the path to
maintain the integrity of the trail. Pavers are susceptible to settlement, and the
irregularity of the surface causes discomfort for wheeled modes of
transportation, so pavers are generally not preferred as a trail surface.

5.3.5 Woodchip / Mulch on Compacted Earth

Compacted earth and woodchip / mulch trails can serve walkers, runners, hikers
and mountain bikers. These trails integrate well with the surrounding
environment and are commonly seen in natural and wooded areas. However,
they require more frequent attention and maintenance due to the natural
degradation of the materials. They are more susceptible to erosion and should
be checked after severe weather events. Where possible, preventative
measures to divert overland flow water away from these areas are suggested.
The softness of this surface makes it unsuitable for wheeled forms of
transportation, and it is generally not considered to be AODA-compliant.

5.4  Lighting

The decision to include lighting on a trail depends on its intended use and
volumes. Providing adequate lighting on multi-use trails increases the level of
comfort experienced by trail users, thereby increasing trail usage during the
nighttime. Trails intended to function as transportation corridors should be
strongly considered to include lighting. Corridors that are generally for
recreational use are much less likely to have nighttime demand and as such,
providing lighting is less important.

If lighting is to be provided, the following criteria to evaluate the illumination of
the trail is recommended:

. Horizontal lllumination — allows trail users to see pavement
markings, and any potential obstacles; measured at surface level

o Vertical lllumination — allows users to view road signs and other trail
users; measured 1.5m above the surface

o Uniformity Ratio — a measure of the consistency of lighting; the ratio
between average and minimum illumination

Special consideration is required at intersections between off-road trails and
streets. If the street is unlit, the trail must be illuminated at the prescribed level
for 25 metres on either side of the intersection and the roadway must provide
transitional drafting. If the street is lit, the trail must be lit to the same illumination
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level as the street for a distance of 25 metres on either side of the intersection.
This ensures that trail users are clearly visible to motorists.

Suggested illumination levels for different levels of trail usage from OTM Book
18 are provided in Exhibit 5.17.

Exhibit 5.17: Recommended Illumination Levels

Maintained Minimum
Level of average Maximum Maintained
Pedestrian or Horizontal Horizontal Vertical
Cyclist Activity Illluminance (lux) Uniformity Ratio Illuminance (lux)
High (>50 / hour) | 20.0 4.0:1 10.0
Medium (10-50 | 5 4.0:1 2.0
/ hour)
Low (<10 / hour) |3.0 6.0:1 0.8

Source: OTM Book 18, based on the TAC Guide for the Design of Roadway Lighting, 2006
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