
 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

TRANSPORTATION MASTER PLAN 
2020 UPDATE 

COMPENDIUM OF WORKING PAPERS 



 





 

 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

CONTENTS 
PHASE ONE – STATE OF THE TRANSPORTATION SYSTEM TODAY 

1 PLANNING CONTEXT 

2 REGION OF WATERLOO TRANSPORTATION MASTER PLAN SUMMARY 

3 EXISTING TRAVEL TRENDS 

4 INTERSECTION LEVEL OF SERVICE 

5 PHASE ONE POLICY AND TECHNICAL SUMMARY 

6 REGION OF WATERLOO TRAVEL DEMAND FORECASTING MODEL 

7 ROAD CLASSIFICATION 

PHASE TWO – MOVING THE SYSTEM FORWARD 

8 PROJECT VISION STATEMENT 

9 COMPLETE STREETS REVIEW 

10 WIDTH OF VEHICLE TRAVEL LANES FOR URBAN STREETS 

11 VISION ZERO 

12 ASSESSMENT OF AREA-WIDE SPEED LIMITS ON CITY STREETS 

13 ADDRESSING IDENTIFIED COLLISION LOCATIONS 

14 EMERGING TECHNOLOGIES AND TRENDS IN TRANSPORTATION 

15 ACTIVE TRANSPORTATION INTERSECTIONS AND CROSSINGS 

16 IMPLEMENTATION COSTS FOR PLANNING CYCLING PROJECTS 

17 ACTIVE TRANSPORTATION WAYFINDING 

18 WINTER MAINTENANCE FOR ACTIVE TRANSPORTATION 

19 PHASE TWO POLICY AND TECHNICAL SUMMARY 

 

 



 

   
 

 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

1 PLANNING CONTEXT 

  





















 

   
 

 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

2 REGION OF WATERLOO TRANSPORTATION MASTER 
PLAN SUMMARY 

  























 

   
 

 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

3 EXISTING TRAVEL TRENDS 

  













































 

   
 

 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

4 INTERSECTION LEVEL OF SERVICE 

  



























































































































 

   
 

 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

5 PHASE ONE POLICY AND TECHNICAL SUMMARY 

  





























 

   
 

 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

6 REGION OF WATERLOO TRAVEL DEMAND FORECASTING 
MODEL 

  









 

   
 

 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

7 ROAD CLASSIFICATION 

  













 

   
 

 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

8 PROJECT VISION STATEMENT 

  













 

   
 

 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

9 COMPLETE STREETS REVIEW 

  













































 

   
 

 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

10 WIDTH OF VEHICLE TRAVEL LANES FOR URBAN STREETS 

  





































 

   
 

 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

11 VISION ZERO 

  































 

   
 

 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

12 ASSESSMENT OF AREA-WIDE SPEED LIMITS ON CITY 
STREETS 

  







































 

   
 

 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

13 ADDRESSING IDENTIFIED COLLISION LOCATIONS 

  



























































 

   
 

 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

14 EMERGING TECHNOLOGIES AND TRENDS IN 
TRANSPORTATION 

  





















































 

   
 

 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

15 ACTIVE TRANSPORTATION INTERSECTIONS AND 
CROSSINGS 

  

























Waterloo TMP                                                                                                                                   Active Transportation Intersections and Crossings | 12 

 

Further considerations: 

• The concept design is compatible with both the existing all-way stop control and a potential future 
fully signalized control. 

• On the eastbound approach, though not shown, an “escape lane” should be provided for the 
eastbound bicycle lane to allow cyclists to approach the intersection on the MUP rather than mixing 
with right-turning traffic. An example of an escape lanes is shown in Figure 10. 

 

Figure 10. Example of an escape lane on Ira Needles at Thorndale 
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Part B – Summary of Countermeasures 
The following section summarizes short-term and long-term countermeasures and designs for intersections and 
crossings that provide benefits for people cycling and walking. The countermeasures are based on the following 
design guidance documents. 

Documents Used to Source Countermeasures 
National and Provincial Design Guidance: 

• Ontario Traffic Council Ontario Traffic Manual Book 18: Cycling Facilities Update (DRAFT  2020) 
• National Association of City Transportation Officials (NACTO) Don’t Give Up at the Intersection (2019) 
• NACTO Designing for All Ages & Abilities (2017) 
• Transportation Association of Canada Geometric Design Guide for Canadian Roads (2017) 
• NACTO Urban Bikeway Design Guide (2012) 

Municipal Design Guidance 

• City of Ottawa Traffic Calming Design Guidelines (2019) 
• City of Ottawa Mini-Roundabout Guidelines (2017) 
• City of Toronto Curb Radii Guideline (2017) 
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Short-term Countermeasures 
The concept designs shown in Part A are intended to be long-term countermeasures. As an additional tool for use 
by the City, the following is a list of countermeasures that can generally be implemented at a lower cost and within 
a shorter timeline. For any of these countermeasures to be applied, additional analysis is required.  

Table 1 – Short-term countermeasures and examples 
 Countermeasure Example 

1 

Green conflict zone treatment  

Image sources: Alta (Ottawa, ON) 

  

2 

Bike box 

Image source: Alta (Guelph, ON) 

 

3 

Two-stage left turn box 

Image source: DRAFT OTM Book 18 Update 
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4 

Advanced bicycle stop bar 

Image source: Alta (Ottawa, ON) 

 

5 

Floating bicycle lane 

Image source: DRAFT OTM Book 18 Update 

 

6 

Shared bicycle lane / turn lane (mixing zone) 

Image source: Alta (Toronto, ON) 

 

7 

Strategically placed sharrows or “super 
sharrows” (as a directional guidance across 
intersection) 

Image source: Google (Ottawa, ON) 
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8 

On-road messaging 

Image source: City of Ottawa Traffic Calming Design 
Guidelines (2019) 

 

9 

Regulatory or warning signage (examples 
include):  

• Turning Vehicles Yield to Bicycles (TAC 
RB-37) 

• Shared Lane Single File (OTM Wc-24) 
• Bicycle Crossing Ahead (OTM Wc-14) 

Image sources: Ontario Traffic Manual 

 

10 

Speed display devices 

Image source: City of Ottawa Traffic Calming Design 
Guidelines (2019) 
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11 

Parking setbacks 

Image source: Denver Moves Design Guideline 
(2015) 

 

12 Education (to target a specific behavioural issue)  

13 
Enforcement (to target a specific behavioural 
issue) 

 

14 

Vertical centerline treatments 

Image source: City of Ottawa Traffic Calming Design 
Guidelines (2019) 

 

15 

Speed cushions and speed humps 

Image source: Alta (Kelowna, BC) 
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16 

Visual lane narrowing 

Image source: City of Ottawa Traffic Calming Design 
Guidelines (2019) 

 

17 

Corner radii reductions and curb extensions 
(using temporary materials such as paint and/or 
flex posts) 

Image source: Alta (Portland, OR) 

 

18 

Protected bike lanes on approach to intersection 
(using temporary physical measures such as flex 
posts or concrete curbs) 

Image source: Alta (Ottawa, ON) 

 

19 

Corner wedge & speed bump 

Image source: NACTO Don’t Give Up at the 
Intersection (2019) 
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20 

Centreline hardening (using flex posts or curbs) 

Image source: NACTO Don’t Give Up at the 
Intersection (2019) 

 

21 

Setback crossing or protected intersection (using 
temporary materials) 

Image source: Alta (Oakland, CA) 

 

22 

Vehicular directional restrictions (fully or by time-
of-day) 

Image source: Alta (Ottawa, ON) 
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23 

Right-turn-on-red restriction (fully or by time-of-
day) 

Image source: Ontario Traffic Manual 

 

24 

Traffic diversion and intersection channelizations 
(using temporary materials) 

Image source: NACTO Urban Bikeway Design Guide 

 

25 

Leading pedestrian / bicycle interval 

Image source: Alta (Ottawa, ON) 
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26 

Signal phasing and timing adjustments 

Image source: Alta (Ottawa, ON) 

 

27 

Floating transit island (using temporary 
materials) 

Image source: People for Bikes 
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Long-term Countermeasures 
The following list of countermeasures have been considered as options when completing the concept designs for 
each intersection. 

• Overall intersection control 
o Full signalization 
o All-way stop-control 
o Minor leg stop-control 
o Pedestrian crossover (PXO) 
o Intersection pedestrian signal or midblock pedestrian signal (with bicycle signal) 
o Vehicle priority roundabout 
o Bicycle and pedestrian priority roundabout 
o Mini-roundabout 
o Neighbourhood traffic circle 
o Grade separated crossing 

• Signal measures 
o Protected left/right turns 
o Advanced detection 
o Bicycle-friendly signal coordination 
o Bicycle-pedestrian scramble 
o Two-stage crossings 

• Configuration 
o Vehicle lane reductions / reconfigurations 
o Crossride at one or multiple legs 
o Alternate routing for bicycles 

• Horizontal / vertical alignment 
o Setback crossings / protected intersection 
o Relocate floating bicycle lane as setback cycle track crossing 
o Corner radii reductions 
o Truck aprons 
o Curb extensions 
o Centre medians 
o Traffic diversion and channelization 
o Remove right-turn channels or convert to Smart Channels 
o Raised crossings 
o Raised intersection 
o Transit boarding islands / bulb-outs 

• Other 
o Streetscaping 
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Date: April 14, 2020 

To: Christopher Hodgson, City of Waterloo 

From: Nataliya Pekar, Alta Planning + Design 

Cc: Kate Whitfield, Alta Planning + Design 

 Gene Chartier, Paradigm Transportation Solutions Limited 

Re: Waterloo TMP – Active Transportation – Implementation Costs for Planning Cycling 
Projects  

Attached: WaterlooTMP_ATImplementationCostsFinal.xlsx 

 

 

1 Introduction 
 
As part of the TMP process, a review and update has been undertaken of the 2011 TMP schedule of unit costs 
for implementing cycling infrastructure. This cover memo provides an introduction and rationale to the 
facility types, with the final deliverable attached in the form of an excel spreadsheet. 
 
The facility costs were provided for both capital and retrofit projects where relevant. A retrofit project is 
understood to be a stand-alone initiative, where the cycling project pays for the entirety of the works. 
Typically, these scenarios are assumed to be implemented where roadway width is available and curb 
relocation is not necessary to accommodate cycling infrastructure. A capital project is a cycling project that is 
bundled with major roadway works such as reconstruction, resurfacing, sewer / watermain works, etc., where 
the cycling facility pays only for associated cost of full depth pavement. It is assumed that a cycling project 
that requires curb relocation would be bundled with a capital project, where the cycling facility would pay for 
associated costs of road works and not for costs associated with curb relocation and drainage infrastructure. 
 
In some cases, a cycling project with curb relocation may be undertaken as a retrofit project, where the cycling 
facility costs includes curb relocation, moving catch-basins, etc. This scenario is similar to a capital project, 
but adds the cost of curb reconstruction and catch-basin relocation to the cycling project. This scenario is not 
separately included in the facility types, but can be derived from the unit cost sheet. It is assumed that cycle 
tracks will always require curb relocation and the facility cost assumes this work is paid for by the cycling 
project. Finally, projects may also be undertaken within the existing road width but as capital projects 
bundled with road reconstruction, resurfacing, or underground work to save on mobilization, engineering 
costs, etc. These savings are realized on a case-by-case basis and are not directly reflected. 
 
Updated facility costs generally represent an increase from the 2011 TMP. While there is limited information 
on how 2011 TMP costs were obtained, an increase is consistent with inflation and added complexity in 
cycling facility design (ex. curb relocation).  
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With the definition of capital and retrofit in mind, the costed facilities and associated assumptions are 
summarized in Table 1. 
 

Table 1: Active Transportation Facilities for Costing 

Facility Project Assumption 
Conventional Bike Lane Capital  Curbs need to be moved 
Conventional Bike Lane Retrofit Road space is available and paved 
Conventional Buffered Bike Lane Capital Curbs need to be moved 
Conventional Buffered Bike Lane Retrofit Road space is available and paved 
Physically Separated Bike Lane Capital Curbs need to be moved 
Physically Separated Bike Lane Retrofit Road space is available and paved 
Cycle Tracks - Curbs need to be moved  

In-boulevard Multi-use Path - Existing roadway width remains  

Multi-use Trail  - Off-road in green space  

Bicycle greenway - Within the existing roadway width  

Sidewalk Retrofit Dedicated annual budget – includes major works  
Sidewalk Capital  Part of tender road program – includes only associated 

costs 

  
A unit cost sheet is provided for an exhaustive list of incorporated costs. Several unit costs are provided for 
reference but are not explicitly costed into the facility. The following items have either been excluded from the 
facility costs or included as a blanket contingency (ex. pole relocations). They should ultimately be evaluated 
on a case-by-case basis.  

• Pole relocations 

• Street furniture  

• Bus stop/transit stops 

• Property acquisition  

• Major roadside drainage works 

• Bridges / overpasses 

• Railway crossings 

• Retaining walls 

• Stairways / ramps 

• Landscaping and tree removal 

• Major intersections  

• Taxes and permit fees 

Costs are intended for high-level planning purposes. Unit costs are based on sources in southern Ontario. 
Costing assumes typical grading and environment conditions. Individual assumptions and methodologies are 
detailed in the deliverable spreadsheet.  

 



Facility Type Total per Km
Conventional Bike Lane - Capital 500,000$             
Conventional Bike Lane - Retrofit 50,000$               
Conventional Buffered Bike Lane - Capital 550,000$             
Conventional Buffered Bike Lane - Retrofit 80,000$               
Physically Separated Bike Lane - Capital 800,000$             
Physically Separated Bike Lane - Retrofit 260,000$             
Cycle Track 1,350,000$           
In-boulevard Multi-use Path 470,000$             
Multi-use Trail 650,000$             
Bicycle Greenway 90,000$               
Sidewalk - Capital 320,000$             
Sidewalk - Retrofit 520,000$             

Assumptions
Capital - refers to a bundled project, where the cycling facility cost would only include associated costs, such as new road (granular base, asphalt) for the facility
Retrofit - refers to a project that is stand-alone where the cycling project pays for all costs
No capital or retrofit specified for projects where road works covered by cycling budget irrespective of capital or retrofit, if major road works not associated with project, or if outside of roadway
Each cost assumes both sides with the exception of Multi-use Trail, In-boulevard Multi-use Path, and Sidewalk
Facility terminology is consistent with AT plan

2.0 m wide, dedicated annual budget

Within the existing roadway width, includes signs and traffic calming
2.0 m wide, part of tender road program, includes only associated costs 

Assumption
1.8 m bike lane, curbs need to be moved, curb relocation paid for by capital project

1.8 m wide cycle track, curbs need to be moved, cycle project pays for curb relocation (assumes major utility relocation)
Existing roadway width remains, assumed that 3 m wide MUP is installed in boulevard space (assumes major utility relocation)
3 m wide MUT, off-road in green space, includes lighting

Road space is available and paved (4 to 3 lane conversion)
1.5 + 0.3 m bike lane, curbs need to be moved, curb relocation paid for by capital project
Road space is available and paved
1.5 + 0.3 m bike lane, curbs need to be moved, curb relocation paid for by capital project
Road space is available and paved



Current data for Waterloo, provided by PM
Facility Type Total $ per Km (assumes both sides)
Standard Bike Lane 7,750 - 15,500
Separated Bike Lane (painted buffer) 12,500 - 20,000
Separated (raised curb) 66,000 - 140,000
Signed Route 2500
M-U-T Regular 238,000
M-U-T Heavy Duty 306,000
Cycle Track 238,000 - 305,000
Sidewalk 176,000 - 248,000
Bike lane as part of road widening 188,000 - 195,500
Separated bike lane as part of road widening 254,000 - 335,500 Includes full depth pavement construction 1.8m wide, roll-over curbs, paint and signs. Excludes second barrier curb

Excludes curbs or AODA plates
Selected for high priority routes that are winter maintained. Excludes curbs or AODA plates
Excludes curbs or AODA plates
1.8m wide concrete sidewalk at 125mm depth. Excludes cost of AODA plates
Includes full depth pavement construction 1.8m wide, paint and signs. Excludes curbs

Comment
Assumes road space is already available and paved, requires bike lane paint only (spacing of symbols and signs every 200m)
Assumes road space is already available and paved, requires bike lane paint only (spacing of symbols and signs every 200m). Paint for hatched areas in buffer in Cold Plastic paint
Roll-over curb only
Includes signs and installation (spacing of signs every 200m)



Feature Unit Unit Cost
Inflation Adjusted 

Unit Cost
Notes and Assumptions

Remove and Replace Concrete Curb m 160$                   163$                           
Excavation m3 40$                     41$                             
Clearing and Grubbing m2 8$                       8$                               
Sod m2 21$                     21$                             Including topsoil and watering
Asphalt Path (incl. clearout, and granular) m2 83$                     84$                             
Roadway Construction m2 90$                     92$                             Including granular A & B and asphalt surface 
Concrete Sidewalk m2 95$                     97$                             
Diverter/Mid-block choker each 18,000$               18,360$                       Cost depends upon size, drainage, and landscaping infrastrucutre. Minimum cost shown for mid‐block choker, one corner for bulb‐out/curb extension/diverter
Installation of Speed Humps each 2,500$                 2,550$                         
Pavement Marking Removal m 3$                       3$                               
Pavement Marking m 5$                       5$                               
Green Bike Lane Treatment m2 60$                     61$                             CycleGrip Max thermoplast
Bicycle Stencil Pavement Marking each 150$                   153$                           
Bicycle Signal Head each 3,800$                 3,876$                         Mounted to existing signal pole
Signage Installation - Trail each 75$                     77$                             
Signage Installation - Road each 300$                   306$                           
Catch Basin Relocation + Lead each 2,800$                 2,856$                         
Adjust Manhole Frame and Cover each 650$                   663$                           
Hydro Pole Relocation - Small with Wooden Post each 10,000$               10,200$                       The $10,000 to relocate wooden hydro poles is the minimum price. If there are any other utilities on the pole the price will increase
Hydro Pole Relocation - Large with Concrete Pole each 15,000$               15,300$                       
Hydro Box Relocation each 20,000$               20,400$                       
Fire Hydrant Relocation each 5,500$                 5,610$                         
Streetlight Relocation each 7,500$                 7,650$                         
Replacement of Trees each 500$                   510$                           Can cost up to 6000. Includes planting a single tree for every tree removed regardless of the size of tree removed
Pre-cast Concrete Curbs & Flexible Delineator Posts per m 75$                     77$                             
Pathway Lighting m 160$                   163$                           Includes cabling, connection to power supply, transformers, and fixtures

Includes engineering design

20% applied where project requires curb relocation, otherwise 5% is applied for minor utility works and where major utility works are covered in overal project (capital)

Adjustment for Inflation
Input Year 2020
Applied Factor 1.02
Assume average annual inflation of 2% applied to all costs, original costs at year 2019

Contract Administration (5%)
Traffic Control (10%)

Internal Costs (4%)

City of Waterloo - High Level Cost Estimate AT
Unit Prices and Assumptions

Contingency (10%)
Engineering (10%)

Utilities (5-20%)



Feature Unit Estimated Quantity Unit Cost Total Cost Notes
Remove and Replace Concrete Curb m 163$                                  -$                       
Excavation m3 41$                                   -$                       
Clearing and Grubbing m2 8$                                     -$                       
Sod m2 21$                                   -$                       
Asphalt Path (incl. clearout, and granular) m2 84$                                   -$                       
Roadway Construction m2 3600 92$                                   330,480$                Including granular A & B and asphalt surface 
Concrete Sidewalk m2 97$                                   -$                       
Diverter/Mid-block choker each 18,360$                             -$                       
Installation of Speed Humps each 2,550$                               -$                       
Pavement Marking Removal m 3$                                     -$                       
Pavement Marking m 2000 5$                                     10,200$                  Bike lane line on both sides 
Green Bike Lane Treatment m2 61$                                   -$                       
Bicycle Stencil Pavement Marking each 10 153$                                  1,530$                    Every 200 m on both sides
Bicycle Signal Head each 3,876$                               -$                       
Signage Installation - Trail each 77$                                   -$                       
Signage Installation - Road each 10 306$                                  3,060$                    Bicycle lane signs, every 200 m, both sides
Catch Basin Relocation + Lead each 2,856$                               -$                       
Adjust Manhole Frame and Cover each 663$                                  -$                       
Hydro Pole Relocation - Small with Wooden Post each 10,200$                             -$                       
Hydro Pole Relocation - Large with Concrete Pole each 15,300$                             -$                       
Hydro Box Relocation each 20,400$                             -$                       
Fire Hydrant Relocation each 5,610$                               -$                       
Streetlight Relocation each 7,650$                               -$                       
Replacement of Trees each 510$                                  -$                       
Pre-cast Concrete Curbs & Flexible Delineator Posts per m 77$                                   -$                       
Pathway Lighting m 163$                                  -$                       

345,270$                
34,527$                  
34,527$                  Includes engineering design
17,264$                  
34,527$                  
17,264$                  Major utilities included in overall project cost
13,811$                  

500,000$                    

EXCLUDES

City of Waterloo - High Level Cost Estimate Active Transportation 
Unit Prices and Assumptions

Facility: Conventional Bike Lane - Capital 
Includes: 1.8 m bike lane, pavement markings, signage, asphalt for bike lane portion of roadway

Curb, gutter, excavation and grading, and catch basin construction included in overall project cost
Intersection works

Sub-total
Contingency (10%)
Engineering (10%)

Contract Administration (5%)
Traffic Control (10%)

Utilities (5%)

Total Cost (rounded per km)
Internal Costs (4%)



Feature Unit Estimated Quantity Unit Cost Total Cost Notes
Remove and Replace Concrete Curb m 163$                                  -$                       
Excavation m3 41$                                   -$                       
Clearing and Grubbing m2 8$                                     -$                       
Sod m2 21$                                   -$                       
Asphalt Path (incl. clearout, and granular) m2 84$                                   -$                       
Roadway Construction m2 92$                                   -$                       
Concrete Sidewalk m2 97$                                   -$                       
Diverter/Mid-block choker each 18,360$                             -$                       
Installation of Speed Humps each 2,550$                               -$                       
Pavement Marking Removal m 3000 3$                                     9,180$                    Assume re‐stripping from 4 to 3 lane roadway ‐ removal on both sides
Pavement Marking m 4000 5$                                     20,400$                  Bike lane lines and vehicle travel lane lines
Green Bike Lane Treatment m2 61$                                   -$                       
Bicycle Stencil Pavement Marking each 10 153$                                  1,530$                    Every 200 m on both sides
Bicycle Signal Head each 3,876$                               -$                       
Signage Installation - Trail each 77$                                   -$                       
Signage Installation - Road each 10 306$                                  3,060$                    Bicycle lane signs, every 200 m, both sides
Catch Basin Relocation + Lead each 2,856$                               -$                       
Adjust Manhole Frame and Cover each 663$                                  -$                       
Hydro Pole Relocation - Small with Wooden Post each 10,200$                             -$                       
Hydro Pole Relocation - Large with Concrete Pole each 15,300$                             -$                       
Hydro Box Relocation each 20,400$                             -$                       
Fire Hydrant Relocation each 5,610$                               -$                       
Streetlight Relocation each 7,650$                               -$                       
Replacement of Trees each 510$                                  -$                       
Pre-cast Concrete Curbs & Flexible Delineator Posts per m 77$                                   -$                       
Pathway Lighting m 163$                                  -$                       

34,170$                  
3,417$                    
3,417$                    Includes engineering design
1,709$                    
3,417$                    
1,709$                    
1,367$                    

50,000$                      

EXCLUDES

Sub-total

City of Waterloo - High Level Cost Estimate Active Transportation 
Unit Prices and Assumptions

Facility: Conventional Bike Lane - Retrofit
Includes: Pavement markings and signage

No roadway construction, only line‐painting and signage is included
Intersection works

Contingency (10%)
Engineering (10%)

Contract Administration (5%)
Traffic Control (10%)

Utilities (5%)
Internal Costs (4%)

Total Cost (rounded per km)



Feature Unit Estimated Quantity Unit Cost Total Cost Notes
Remove and Replace Concrete Curb m 163$                                  -$                       
Excavation m3 41$                                   -$                       
Clearing and Grubbing m2 8$                                     -$                       
Sod m2 21$                                   -$                       
Asphalt Path (incl. clearout, and granular) m2 84$                                   -$                       
Roadway Construction m2 3600 92$                                   330,480$                Including granular A & B and asphalt surface 
Concrete Sidewalk m2 97$                                   -$                       
Diverter/Mid-block choker each 18,360$                             -$                       
Installation of Speed Humps each 2,550$                               -$                       
Pavement Marking Removal m 3000 3$                                     9,180$                    Assume re‐stripping from 4 to 3 lane roadway ‐ removal on both sides
Pavement Marking m 8000 5$                                     40,800$                  Bike lane lines and vehicle travel lane lines, assume 3 m per m in buffer
Green Bike Lane Treatment m2 61$                                   -$                       
Bicycle Stencil Pavement Marking each 10 153$                                  1,530$                    Every 200 m on both sides
Bicycle Signal Head each 3,876$                               -$                       
Signage Installation - Trail each 77$                                   -$                       
Signage Installation - Road each 10 306$                                  3,060$                    Bicycle lane signs, every 200 m, both sides
Catch Basin Relocation + Lead each 2,856$                               -$                       
Adjust Manhole Frame and Cover each 663$                                  -$                       
Hydro Pole Relocation - Small with Wooden Post each 10,200$                             -$                       
Hydro Pole Relocation - Large with Concrete Pole each 15,300$                             -$                       
Hydro Box Relocation each 20,400$                             -$                       
Fire Hydrant Relocation each 5,610$                               -$                       
Streetlight Relocation each 7,650$                               -$                       
Replacement of Trees each 510$                                  -$                       
Pre-cast Concrete Curbs & Flexible Delineator Posts per m 77$                                   -$                       
Pathway Lighting m 163$                                  -$                       

385,050$                
38,505$                  
38,505$                  Includes engineering design
19,253$                  
38,505$                  
19,253$                  Major utilities included in overall project cost
15,402$                  

550,000$                    

EXCLUDES

Sub-total

City of Waterloo - High Level Cost Estimate Active Transportation 
Unit Prices and Assumptions

Facility: Conventional Buffered Bike Lane - Capital
Includes: Pavement markings, signage, and asphalt for bike lane portion of roadway

Curb, gutter, excavation and grading, and catch basin construction included in overall project cost

Contingency (10%)
Engineering (10%)

Contract Administration (5%)
Traffic Control (10%)

Utilities (5%)
Internal Costs (4%)

Total Cost (rounded per km)



Feature Unit Estimated Quantity Unit Cost Total Cost Notes
Remove and Replace Concrete Curb m 163$                                  -$                       
Excavation m3 41$                                   -$                       
Clearing and Grubbing m2 8$                                     -$                       
Sod m2 21$                                   -$                       
Asphalt Path (incl. clearout, and granular) m2 84$                                   -$                       
Roadway Construction m2 92$                                   -$                       
Concrete Sidewalk m2 97$                                   -$                       
Diverter/Mid-block choker each 18,360$                             -$                       
Installation of Speed Humps each 2,550$                               -$                       
Pavement Marking Removal m 3000 3$                                     9,180$                    Assume re‐stripping from 4 to 3 lane roadway ‐ removal on both sides
Pavement Marking m 8000 5$                                     40,800$                  Bike lane lines and vehicle travel lane lines, assume 3 m per m in buffer
Green Bike Lane Treatment m2 61$                                   -$                       
Bicycle Stencil Pavement Marking each 10 153$                                  1,530$                    Every 200 m on both sides
Bicycle Signal Head each 3,876$                               -$                       
Signage Installation - Trail each 77$                                   -$                       
Signage Installation - Road each 10 306$                                  3,060$                    Bicycle lane signs, every 200 m, both sides
Catch Basin Relocation + Lead each 2,856$                               -$                       
Adjust Manhole Frame and Cover each 663$                                  -$                       
Hydro Pole Relocation - Small with Wooden Post each 10,200$                             -$                       
Hydro Pole Relocation - Large with Concrete Pole each 15,300$                             -$                       
Hydro Box Relocation each 20,400$                             -$                       
Fire Hydrant Relocation each 5,610$                               -$                       
Streetlight Relocation each 7,650$                               -$                       
Replacement of Trees each 510$                                  -$                       
Pre-cast Concrete Curbs & Flexible Delineator Posts per m 77$                                   -$                       
Pathway Lighting m 163$                                  -$                       

54,570$                  
5,457$                    
5,457$                    Includes engineering design
2,729$                    
5,457$                    
2,729$                    
2,183$                    

80,000$                      

EXCLUDES

Sub-total

City of Waterloo - High Level Cost Estimate Active Transportation 
Unit Prices and Assumptions

Facility: Conventional Buffered Bike Lane - Retrofit
Includes: Pavement markings and signage

No roadway construction, only line‐painting and signage is included
Intersection works

Contingency (10%)
Engineering (10%)

Contract Administration (5%)
Traffic Control (10%)

Utilities (5%)
Internal Costs (4%)

Total Cost (rounded per km)



Feature Unit Estimated Quantity Unit Cost Total Cost Notes
Remove and Replace Concrete Curb m 163$                                  -$                       
Excavation m3 41$                                   -$                       
Clearing and Grubbing m2 8$                                     -$                       
Sod m2 21$                                   -$                       
Asphalt Path (incl. clearout, and granular) m2 84$                                   -$                       
Roadway Construction m2 3600 92$                                   330,480$                Including granular A & B and asphalt surface 
Concrete Sidewalk m2 97$                                   -$                       
Diverter/Mid-block choker each 18,360$                             -$                       
Installation of Speed Humps each 2,550$                               -$                       
Pavement Marking Removal m 3$                                     -$                       
Pavement Marking m 6000 5$                                     30,600$                  Buffered bike lane line assume 3 m per m in buffer
Green Bike Lane Treatment m2 320.00 61$                                   19,584$                  Assume intersection every 250 m, 20 m x 2 m wide crossride per direction 
Bicycle Stencil Pavement Marking each 10.00 153$                                  1,530$                    Every 200 m on both sides
Bicycle Signal Head each 16.00 3,876$                               62,016$                  Bike signal head ‐ 2 per crossride per direction, assumed intersection every 250 m 
Signage Installation - Trail each 77$                                   -$                       
Signage Installation - Road each 20.00 306$                                  6,120$                    Signage every 100 m due to assumed high driveway density
Catch Basin Relocation + Lead each 2,856$                               -$                       
Adjust Manhole Frame and Cover each 663$                                  -$                       
Hydro Pole Relocation - Small with Wooden Post each 10,200$                             -$                       
Hydro Pole Relocation - Large with Concrete Pole each 15,300$                             -$                       
Hydro Box Relocation each 20,400$                             -$                       
Fire Hydrant Relocation each 5,610$                               -$                       
Streetlight Relocation each 7,650$                               -$                       
Replacement of Trees each 510$                                  -$                       

Pre-cast Concrete Curbs & Flexible Delineator Posts per m 1400.00 77$                                   107,100$                Assume 30% of length will have no separation due to breaks for driveways and minor roadways

Pathway Lighting m 163$                                  -$                       
557,430.00$            

55,743.0$               
55,743.0$               Includes engineering design

27,871.50$             
55,743.0$               

27,871.50$             Major utilities included in overall project cost
22,297$                  

800,000$                    

EXCLUDES

Sub-total

City of Waterloo - High Level Cost Estimate Active Transportation 
Unit Prices and Assumptions

Facility: Physically Separated - Capital
Includes: Pavement markings, signage, and asphalt for bike lane portion of roadway

Curb, gutter, excavation and grading, and catch basin construction included in overall project cost
Intersection works

Contingency (10%)
Engineering (10%)

Contract Administration (5%)
Traffic Control (10%)

Utilities (5%)
Internal Costs (4%)

Total Cost (rounded per km)



Feature Unit Estimated Quantity Unit Cost Total Cost Notes
Remove and Replace Concrete Curb m 163$                                  -$                       
Excavation m3 41$                                   -$                       
Clearing and Grubbing m2 8$                                     -$                       
Sod m2 21$                                   -$                       
Asphalt Path (incl. clearout, and granular) m2 84$                                   -$                       
Roadway Construction m2 92$                                   -$                       
Concrete Sidewalk m2 97$                                   -$                       
Diverter/Mid-block choker each 18,360$                             -$                       
Installation of Speed Humps each 2,550$                               -$                       
Pavement Marking Removal m 3000 3$                                     9,180$                    Assume re‐stripping from 4 to 3 lane roadway ‐ removal on both sides
Pavement Marking m 6000 5$                                     30,600$                  Buffered bike lane line assume 3 m per m in buffer
Green Bike Lane Treatment m2 320.00 61$                                   19,584$                  Assume intersection every 250 m, 20 m x 2 m wide crossride per direction 
Bicycle Stencil Pavement Marking each 10.00 153$                                  1,530$                    Every 200 m on both sides
Bicycle Signal Head each 16.00 3,800$                               60,800$                  Bike signal head ‐ 2 per crossride per direction, assumed intersection every 250 m 
Signage Installation - Trail each 77$                                   -$                       
Signage Installation - Road each 20.00 306$                                  6,120$                    Signage every 100 m due to assumed high driveway density
Catch Basin Relocation + Lead each 2,856$                               -$                       
Adjust Manhole Frame and Cover each 663$                                  -$                       
Hydro Pole Relocation - Small with Wooden Post each 10,200$                             -$                       
Hydro Pole Relocation - Large with Concrete Pole each 15,300$                             -$                       
Hydro Box Relocation each 20,400$                             -$                       
Fire Hydrant Relocation each 5,610$                               -$                       
Streetlight Relocation each 7,650$                               -$                       
Replacement of Trees each 510$                                  -$                       

Pre-cast Concrete Curbs & Flexible Delineator Posts per m 700.00 77$                                   53,550$                  Assume 30% of length will have no separation due to breaks for driveways and minor roadways

Pathway Lighting m 163$                                  -$                       
181,364.00$            

18,136.4$               
18,136.4$               Includes engineering design
9,068.20$               
18,136.4$               
9,068.20$               

7,255$                    
260,000$                    

EXCLUDES

Sub-total

City of Waterloo - High Level Cost Estimate Active Transportation 
Unit Prices and Assumptions

Facility: Physically Separated - Retrofit
Includes: Pavement markings and signage

No roadway construction, only line‐painting and signage is included
Intersection works

Contingency (10%)
Engineering (10%)

Contract Administration (5%)
Traffic Control (10%)

Utilities (5%)
Internal Costs (4%)

Total Cost (rounded per km)



Feature Unit Estimated Quantity Unit Cost Total Cost Notes
Remove and Replace Concrete Curb m 2000 163$                                  326,400$                
Excavation m3 1080 41$                                   44,064$                  Assume full width of cycle track, 300 mm depth
Clearing and Grubbing m2 8$                                     -$                       
Sod m2 21$                                   -$                       
Asphalt Path (incl. clearout, and granular) m2 3600 84$                                   302,940$                1.8 m width of cycle track
Roadway Construction m2 92$                                   -$                       
Concrete Sidewalk m2 97$                                   -$                       
Diverter/Mid-block choker each 18,360$                             -$                       
Installation of Speed Humps each 2,550$                               -$                       
Pavement Marking Removal m 3000 3$                                     9,180$                    Assume re‐striping of roadway (4 to 3 lanes)
Pavement Marking m 2000 5$                                     10,200$                  
Green Bike Lane Treatment m2 320 61$                                   19,584$                  Assume intersection every 250 m, 20 m x 2 m wide crossride per direction 
Bicycle Stencil Pavement Marking each 10 153$                                  1,530$                    Every 200 m on both sides
Bicycle Signal Head each 16 3,800$                               60,800$                  Bike signal head ‐ 2 per crossride per direction, assumed intersection every 250 m 
Signage Installation - Trail each 77$                                   -$                       
Signage Installation - Road each 20 306$                                  6,120$                    Signage every 100 m due to assumed high driveway density
Catch Basin Relocation + Lead each 20 2,856$                               57,120$                  Assume catch basin relocation + lead every 100 m on both sides
Adjust Manhole Frame and Cover each 16 663$                                  10,608$                  Assume manhole every 125 m on both sides
Hydro Pole Relocation - Small with Wooden Post each 10,200$                             -$                       
Hydro Pole Relocation - Large with Concrete Pole each 15,300$                             -$                       
Hydro Box Relocation each 20,400$                             -$                       
Fire Hydrant Relocation each 5,610$                               -$                       
Streetlight Relocation each 7,650$                               -$                       
Replacement of Trees each 510$                                  -$                       
Pre-cast Concrete Curbs & Flexible Delineator Posts per m 77$                                   -$                       
Pathway Lighting m 163$                                  -$                       

848,546$                
84,855$                  
84,855$                  Includes engineering design
42,427$                  
84,855$                  

169,709$                Major utility relocation
33,942$                  

1,350,000$                

EXCLUDES

Sub-total

City of Waterloo - High Level Cost Estimate Active Transportation 
Unit Prices and Assumptions

Facility: Cycle Track
Includes: Curb reconstruction, 1.8 m cycle track, bicycle signals, pavement markings, signs

Major intersection works

Contingency (10%)
Engineering (10%)

Contract Administration (5%)
Traffic Control (10%)

Utilities (20%)
Internal Costs (4%)

Total Cost (rounded per km)



Feature Unit Estimated Quantity Unit Cost Total Cost Notes
Remove and Replace Concrete Curb m 163$                                  -$                       
Excavation m3 900 41$                                   36,720$                  Assume 300 mm depth by 3 m width
Clearing and Grubbing m2 8$                                     -$                       
Sod m2 21$                                   -$                       
Asphalt Path (incl. clearout, and granular) m2 3000 84$                                   252,450$                3.0 m wide MUP
Roadway Construction m2 92$                                   -$                       
Concrete Sidewalk m2 97$                                   -$                       
Diverter/Mid-block choker each 18,360$                             -$                       
Installation of Speed Humps each 2,550$                               -$                       
Pavement Marking Removal m 3$                                     -$                       
Pavement Marking m 1000 5$                                     5,100$                    Solid yellow centre lane line for full length
Green Bike Lane Treatment m2 61$                                   -$                       
Bicycle Stencil Pavement Marking each 5 153$                                  765$                      MUP pavement markings every 200 m
Bicycle Signal Head each 3,876$                               -$                       
Signage Installation - Trail each 10 77$                                   765$                      Shared use pathway signs, every 200m
Signage Installation - Road each 306$                                  -$                       
Catch Basin Relocation + Lead each 2,856$                               -$                       
Adjust Manhole Frame and Cover each 663$                                  -$                       
Hydro Pole Relocation - Small with Wooden Post each 10,200$                             -$                       
Hydro Pole Relocation - Large with Concrete Pole each 15,300$                             -$                       
Hydro Box Relocation each 20,400$                             -$                       
Fire Hydrant Relocation each 5,610$                               -$                       
Streetlight Relocation each 7,650$                               -$                       
Replacement of Trees each 510$                                  -$                       
Pre-cast Concrete Curbs & Flexible Delineator Posts per m 77$                                   -$                       
Pathway Lighting m 163$                                  -$                       

295,800$                
29,580$                  
29,580$                  Includes engineering design
14,790$                  
29,580$                  
59,160$                  Major utility relocation
11,832$                  

470,000$                    

EXCLUDES

Sub-total

City of Waterloo - High Level Cost Estimate Active Transportation 
Unit Prices and Assumptions

Facility: In-Boulevard Multi-use Path
Includes: 3.0 m asphalt path, pavement markings, signage

Curb reconstruction, roadway widening

Contingency (10%)
Engineering (10%)

Contract Administration (5%)
Traffic Control (10%)

Utilities (20%)
Internal Costs (4%)

Total Cost (rounded per km)



Feature Unit Estimated Quantity Unit Cost Total Cost Notes
Remove and Replace Concrete Curb m 163$                                  -$                       
Excavation m3 1500 41$                                   61,200$                  Assume 300 mm depth by 5 m width 
Clearing and Grubbing m2 8$                                     -$                       
Sod m2 21$                                   -$                       
Asphalt Path (incl. clearout, and granular) m2 3000 84$                                   252,450$                3.0 m wide MUP
Roadway Construction m2 92$                                   -$                       
Concrete Sidewalk m2 97$                                   -$                       
Diverter/Mid-block choker each 18,360$                             -$                       
Installation of Speed Humps each 2,550$                               -$                       
Pavement Marking Removal m 3$                                     -$                       
Pavement Marking m 1000 5$                                     5,100$                    Solid yellow centre lane line for full length
Green Bike Lane Treatment m2 61$                                   -$                       
Bicycle Stencil Pavement Marking each 153$                                  -$                       
Bicycle Signal Head each 3,876$                               -$                       
Signage Installation - Trail each 10 77$                                   765$                      Shared use pathway signs, every 200m
Signage Installation - Road each 306$                                  -$                       
Catch Basin Relocation + Lead each 2,856$                               -$                       
Adjust Manhole Frame and Cover each 663$                                  -$                       
Hydro Pole Relocation - Small with Wooden Post each 10,200$                             -$                       
Hydro Pole Relocation - Large with Concrete Pole each 15,300$                             -$                       
Hydro Box Relocation each 20,400$                             -$                       
Fire Hydrant Relocation each 5,610$                               -$                       
Streetlight Relocation each 7,650$                               -$                       
Replacement of Trees each 510$                                  -$                       
Pre-cast Concrete Curbs & Flexible Delineator Posts per m 77$                                   -$                       
Pathway Lighting m 1000 163$                                  163,200$                Includes cabling, connection to power supply, transformers, and fixtures

482,715$                
48,272$                  
4,827$                    Includes engineering design

24,136$                  
48,272$                  
24,136$                  
19,309$                  

650,000$                    

EXCLUDES
Roadway crossings (if any)
Access management measures (ex. bollards)

City of Waterloo - High Level Cost Estimate Active Transportation 
Unit Prices and Assumptions

Facility: Multi-use trail
Includes: 3.0 m asphalt path, pavement markings, signage, and lighting

Utilities (5%)
Internal Costs (4%)

Total Cost (rounded per km)

Sub-total
Contingency (10%)
Engineering (10%)

Contract Administration (5%)
Traffic Control (10%)



Feature Unit Estimated Quantity Unit Cost Total Cost Notes
Remove and Replace Concrete Curb m 163$                                  -$                       
Excavation m3 41$                                   -$                       
Clearing and Grubbing m2 8$                                     -$                       
Sod m2 21$                                   -$                       
Asphalt Path (incl. clearout, and granular) m2 84$                                   -$                       
Roadway Construction m2 92$                                   -$                       
Concrete Sidewalk m2 97$                                   -$                       

Diverter/Mid-block choker each 2 18,360$                             36,720$                  
Cost depends upon size, drainage, and landscaping infrastrucutre. Minimum cost shown for mid‐
block choker, one corner for bulb‐out/curb extension/diverter

Installation of Speed Humps each 7 2,550$                               17,000$                  Provide every 150m to ensure 40km/h compliance
Pavement Marking Removal m 3$                                     -$                       
Pavement Marking m 5$                                     -$                       
Green Bike Lane Treatment m2 61$                                   -$                       
Bicycle Stencil Pavement Marking each 27 153$                                  4,080$                    Sharrows installed every 75m (on each side of road)
Bicycle Signal Head each 3,876$                               -$                       
Signage Installation - Trail each 77$                                   -$                       
Signage Installation - Road each 5 306$                                  1,530$                    "Bike Route" sign every 400m (on each side of road)
Catch Basin Relocation + Lead each 2,856$                               -$                       
Adjust Manhole Frame and Cover each 663$                                  -$                       
Hydro Pole Relocation - Small with Wooden Post each 10,200$                             -$                       
Hydro Pole Relocation - Large with Concrete Pole each 15,300$                             -$                       
Hydro Box Relocation each 20,400$                             -$                       
Fire Hydrant Relocation each 5,610$                               -$                       
Streetlight Relocation each 7,650$                               -$                       
Replacement of Trees each 510$                                  -$                       
Pre-cast Concrete Curbs & Flexible Delineator Posts per m 77$                                   -$                       
Pathway Lighting m 163$                                  -$                       

59,330.00$             
5,933.0$                 
5,933.0$                 Includes engineering design

2,966.50$               
5,933.0$                 

2,966.50$               
2,373$                    

90,000$                      

EXCLUDES

Sub-total

City of Waterloo - High Level Cost Estimate Active Transportation 
Unit Prices and Assumptions

Facility: Bicycle Greenway
Includes: Bike route signage, sharrow pavement markings, traffic calming elements

Roadway re‐stripping

Contingency (10%)
Engineering (10%)

Contract Administration (5%)
Traffic Control (10%)

Utilities (5%)
Internal Costs (4%)

Total Cost (rounded per km)



Feature Unit Estimated Quantity Unit Cost Total Cost Notes
Remove and Replace Concrete Curb m 163$                                  -$                       
Excavation m3 300 41$                                   12,240$                  Assumes 150 mm depth
Clearing and Grubbing m2 2000 8$                                     16,320$                  
Sod m2 21$                                   -$                       
Asphalt Path (incl. clearout, and granular) m2 84$                                   -$                       
Roadway Construction m2 92$                                   -$                       
Concrete Sidewalk m2 2000 97$                                   193,800$                Assumes 2.0 m wide
Diverter/Mid-block choker each 18,360$                             -$                       
Installation of Speed Humps each 2,550$                               -$                       
Pavement Marking Removal m 3$                                     -$                       
Pavement Marking m 5$                                     -$                       
Green Bike Lane Treatment m2 61$                                   -$                       
Bicycle Stencil Pavement Marking each 153$                                  -$                       
Bicycle Signal Head each 3,876$                               -$                       
Signage Installation - Trail each 77$                                   -$                       
Signage Installation - Road each 306$                                  -$                       
Catch Basin Relocation + Lead each 2,856$                               -$                       
Adjust Manhole Frame and Cover each 663$                                  -$                       
Hydro Pole Relocation - Small with Wooden Post each 10,200$                             -$                       
Hydro Pole Relocation - Large with Concrete Pole each 15,300$                             -$                       
Hydro Box Relocation each 20,400$                             -$                       
Fire Hydrant Relocation each 5,610$                               -$                       
Streetlight Relocation each 7,650$                               -$                       
Replacement of Trees each 510$                                  -$                       
Pre-cast Concrete Curbs & Flexible Delineator Posts per m 77$                                   -$                       
Pathway Lighting m 163$                                  -$                       

222,360.0$             
22,236.0$               
22,236.0$               Includes engineering design
11,118.0$               
22,236.0$               
11,118.0$               
8,894.4$                 

320,000.0$                

EXCLUDES

Sub-total

City of Waterloo - High Level Cost Estimate Active Transportation 
Unit Prices and Assumptions

Facility: Sidewalk - Capital
Includes: Excavation and concrete sidewalk

Drainage works

Contingency (10%)
Engineering (10%)

Contract Administration (5%)
Traffic Control (10%)

Utilities (5%)
Internal Costs (4%)

Total Cost (rounded per km)



Feature Unit Estimated Quantity Unit Cost Total Cost Notes
Remove and Replace Concrete Curb m 1000 163$                                  163,200$                
Excavation m3 300 41$                                   12,240$                  Assumes 150 mm depth
Clearing and Grubbing m2 2000 8$                                     16,320$                  
Sod m2 21$                                   -$                       
Asphalt Path (incl. clearout, and granular) m2 84$                                   -$                       
Roadway Construction m2 92$                                   -$                       
Concrete Sidewalk m2 2000 97$                                   193,800$                Assumes 2.0 m wide
Diverter/Mid-block choker each 18,360$                             -$                       
Installation of Speed Humps each 2,550$                               -$                       
Pavement Marking Removal m 3$                                     -$                       
Pavement Marking m 5$                                     -$                       
Green Bike Lane Treatment m2 61$                                   -$                       
Bicycle Stencil Pavement Marking each 153$                                  -$                       
Bicycle Signal Head each 3,876$                               -$                       
Signage Installation - Trail each 77$                                   -$                       
Signage Installation - Road each 306$                                  -$                       
Catch Basin Relocation + Lead each 2,856$                               -$                       
Adjust Manhole Frame and Cover each 663$                                  -$                       
Hydro Pole Relocation - Small with Wooden Post each 10,200$                             -$                       
Hydro Pole Relocation - Large with Concrete Pole each 15,300$                             -$                       
Hydro Box Relocation each 20,400$                             -$                       
Fire Hydrant Relocation each 5,610$                               -$                       
Streetlight Relocation each 7,650$                               -$                       
Replacement of Trees each 510$                                  -$                       
Pre-cast Concrete Curbs & Flexible Delineator Posts per m 77$                                   -$                       
Pathway Lighting m 163$                                  -$                       

385,560.00$            
38,556.0$               
3,855.6$                 Includes engineering design

19,278.00$             
38,556.0$               

19,278.00$             
15,422$                  

520,000$                    

EXCLUDES

Sub-total

City of Waterloo - High Level Cost Estimate Active Transportation 
Unit Prices and Assumptions
Facility: Sidewalk - Retrofit

Includes: Excavation and concrete sidewalk

Drainage works

Contingency (10%)
Engineering (10%)

Contract Administration (5%)
Traffic Control (10%)

Utilities (5%)
Internal Costs (4%)

Total Cost (rounded per km)
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Date: 23 January, 2020 

To: Chris Hodgson, City of Waterloo  

From: Kalle Hakala, Alta Planning + Design  

Cc: Kate Whitfield, Alta Planning + Design 

 Chris Dedman, City of Waterloo 

 Gene Chartier, Paradigm Transportation Solutions Limited 

Re: City of Waterloo TMP – Active Transportation Wayfinding Memorandum  

 

1 Introduction 
Wayfinding is integral to the success of the City of Waterloo’s active transportation network.  The following 
memorandum provides a review of applicable design guidance and best practices and Waterloo’s existing approach.  
This memorandum includes a benefits statement and recommendations for prioritization.   

What is Wayfinding? 
Wayfinding is a system of signs, markings, maps, and other signifiers by which people follow a route from one place to 
another.  It is intended to help people navigate their surroundings intuitively and efficiently.  Wayfinding is used in a 
variety of settings and scales, such as in airports, highways, ski areas, and university campuses.  Likewise, wayfinding 
is often used to help people navigate a city’s active transportation network. 

1.1 Benefits of Wayfinding for the Active Transportation Network 
A robust wayfinding system can have many positive outcomes for the active transportation system.  Some of the 
benefits of wayfinding are described below. 

Orientation 
Wayfinding can help people orient themselves quickly.  It allows users to better understand where they are going and 
how it relates to other locations either on a map or through signage with destinations included.  In addition, 
wayfinding can assist users in understanding how the active transportation network fits together as a whole.  
Wayfinding is perhaps additionally important for an active transportation network as trails may not follow the urban 
structure (e.g. the street grid), and thus users may easily become disoriented. 
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Route Planning 
Wayfinding provides people information to enable them to plan their routes effectively. Further, it allows people to 
make more accurate judgements on travel time, which can otherwise be a barrier. 

Active Transportation Promotion 
Wayfinding can make cycling more comfortable for new or casual cyclists by helping them feel more confident in 
knowing where they are going.  It also increases awareness of active transportation by communicating to other road 
users, such as motor vehicles, the presence of active transportation infrastructure. Wayfinding can more efficiently use 
existing infrastructure for active transportation purposes, such as by using minor streets to make connections between 
segments of pathways. 

Placemaking 
Wayfinding encourages people to discover new destinations by allowing them to confidently explore the network and 
learn about destinations listed on signage. Wayfinding can be used as a placemaking tool by giving places an identity 
and by integrating with the cultural environment. 

2 Design Guidance Review 
2.1 Design Guidelines 
The following documents were reviewed: 

• NACTO Urban Bikeway Design Guide (2014) 

• OTM Book 18 (2013) and Draft update (2020) 

• OTM Book 7 Temporary Conditions (2014) 
The two most relevant documents with wayfinding guidance for active transportation are the NACTO Urban Bikeway 
Design Guide (2014) and the Draft Ontario Traffic Manual Book 18 (2020).  These two documents take a similar 
approach to wayfinding, the details of which are described under the next five headings. 

Signage Type 
There are three main types of signs that are recommended for use in wayfinding for cycling routes: 

• Decision signs: These signs advise of an upcoming junction and provide information about the possible 
routes, such as distance to destinations.  They are usually placed 40 to 50 m before a decision point and 
include destinations, travel distance/time, and directional arrows 

• Turn signs: These signs notify users of an immediate turn, and are placed 5 to 10 m before a turning point 

• Confirmation signs: These signs are used to reassure users that they are on the correct route.  They are 
usually placed 20 to 30 m after a decision point and repeated at least every kilometre 
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Figure 1 - Fingerboard decision sign in Waterloo (Photo by Alta) 

In addition to the main signs above, other signs may be useful in certain circumstances.  These include: 

• Fingerboard signs: These provide detailed information about possible routes at major junctions (Figure 1) 

• Trailhead/information kiosks: These may include maps, interpretation panels, and other detailed 
information about the trail network (Figure 2) 

• Street name signs: These may include symbols to highlight active transportation infrastructure or route 

• Distance markers: These are used to show distance from a single point 

• Bike route map signs: These show a map of the entire route or the network 

• Gateway signs: These may be used at the entry to a neighbourhood or park 1 2 
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Figure 2 – Trailhead sign with map and interpretation panel, Bellingham, WA  (Photo by Alta) 

Sign Design 
The NACTO guide suggests the use of “Clearview Hwy” typeface as it is consistent with other US guide signs, while 
Draft OTM Book 18 recommends a typeface that is consistent with the local context.  The latter document also 
recommends sign size, colours, and amount of text should be designed to be read by cyclists travelling at average 
speed.   

Destination hierarchy 
Destinations should be used on wayfinding signage to give context to the users’ location and so they know where each 
route leads to.  Destinations included on the signs differ depending on where the destination is in relation to the users’ 
location and the importance of that destination.  There are three levels of destinations: 

• Primary: These are city-wide destinations and as such are the largest and most important destinations in the 
city.  Primary destinations may include locations such as downtowns, universities, and major parks. Generally, 
they would be listed on signs up to 8 km away 

• Secondary: These are destinations that are significant for a sector of the city, and may include 
neighbourhoods, light rail transit stations, hospitals, or shopping centres.  They would usually be listed on 
signs up to 2 km away 

• Tertiary: These are destinations that are relevant for the local area, and may include community centres, 
schools, or on-street bikeways.  They are generally listed on signs up to 1 km away3 4 

Pavement Markings  
Pavement markings can be used in conjunction with wayfinding signage to guide users along routes.  They are 
especially helpful in areas where signage might be obscured or in particularly complex junctions.  This might include 
directional “sharrows” or route branding.5 

Maintenance 
Like all signs, wayfinding signs eventually need replacement due to weathering, new information, or accidental or 
willful destruction.  Municipalities should keep track of wayfinding signage characteristics to ensure replacement 
occurs at the end of its lifecycle or when in need of updating.6 

Wayfinding Principles 
Draft OTM Book 18 (2020) includes a list of seven principles to guide a wayfinding system, as follows: 

• Simplicity: Keeping the information straightforward yet with enough detail to be helpful 

• Consistency: Signage that has a uniform design and is located consistently 

• Conspicuity: Signage that is directed at cyclists 

• Relevance: Ensuring that destinations and facilities included on signs are relevant to users 

• Continuity: Signage that allows users to interpret them while they keep moving 

• Integrative: A system that connects routes as part of whole network and is not isolated 

• Universality: Designed to be accessible for all ages and abilities7 

Temporary Conditions 
Ontario Traffic Manual Book 7 Temporary Conditions (2014) sets out guidelines for construction detours, which can 
also be applied to pedestrian and cyclist facilities.  Of particular significance to wayfinding is Figure TL-42(i), which 
describes detour and alternative route signage.8 
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2.2 Accessibility for Ontarians with Disabilities Act, 2005 
The Accessibility for Ontarians with Disabilities Act, 2005 (AODA) indicates that new or reconstructed recreational 
trails must meet certain accessibility standards, such as a minimum width and uniform surface.  Recreational trails are 
defined as “public pedestrian trails that are intended for recreational and leisure purposes”.9  The Act has implications 
for wayfinding in that the trail must have signage at the start of the trail that includes details on the trail’s accessibility 
attributes (Figure 3).  In addition, there are specific design requirements for the wayfinding signage to ensure they are 
easily legible. 

80.9  (1) 8. A recreational trail must have at each trail head signage that provides the following information: 

i. The length of the trail. 

ii. The type of surface of which the trail is constructed. 

iii. The average and the minimum trail width. 

iv. The average and maximum running slope and cross slope. 

v. The location of amenities, where provided. O. Reg. 413/12, s. 6. 

(2) The signage referred to in paragraph 8 of subsection (1) must have text that, 

(a) has high tonal contrast with its background in order to assist with visual recognition; and 

(b) includes characters that use a sans serif font. O. Reg. 413/12, s. 6. 10 



City of Waterloo TMP – Wayfinding and Signage Memo | 7 

 

 

Figure 3 - Confirmation sign with accessibility information for Iron Horse Trail, Waterloo (Photo by Alta) 

 

3 City of Waterloo Current Practice 
3.1 Context for Wayfinding 
The City of Waterloo has an existing active transportation network and context that is appropriate for wayfinding.  It 
forms part of the larger urban region, and as such is integrated with the surrounding municipalities, in particular the 
adjoining City of Kitchener.  In this sense, the City of Waterloo is not an island unto itself.  Within the City, there are 
several major destinations.  Uptown Waterloo is one of the three traditional downtowns in the Region and is 
identified as an urban growth centre where intensification is directed.  The City is home to two major universities, one 
college (Conestoga College – Waterloo Campus), and associated research parks which are major destinations in their 
own right.  There is also a major mall (Conestoga Mall), and several large parks, including Laurel Creek Conservation 
Area, Waterloo Park, and Bechtel Park.  Eight of the 18 ION light rail stops are in the City of Waterloo, and these 
connect many of the major destinations.   

The City has an extensive and diverse active transportation network, which connect major destinations to 
neighbourhoods.  The network includes: 

• 109 km of community trails 

• 32 km of multi-use paths 

• 130 km of conventional bicycle lanes 
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• 10 km of separated bicycle lanes 

• 21 km of signed bike routes 

• 545 km of sidewalks 

• 18 km of walkways 

3.2 Existing Wayfinding System 
The City of Waterloo has an existing wayfinding system in place.  This system uses the NACTO guidelines described 
above for direction on design of the system. This includes use of a hierarchy of destinations (such as RIM Park), 
including distances and time to destinations, and using sign types that differ by function.  The major sign types consist 
of decision signs, confirmation signs, and fingerboard signs (the latter acting as decision signs for major junctions).  It 
does not appear that turn signs, as described in Section 2.1, are currently used by the City of Waterloo.  Some of the 
major trails (such as the Iron Horse Trail) include the trail name and logo, as well as the trail’s characteristics, such as 
trail length, surface material, width, slope, and amenities.  There is also a main trailhead pavilion for the Trans Canada 
Trail located at the south end of Waterloo Park by Silver Lake (Figure 4).  This pavilion includes a map of the City’s 
active transportation network. The City also adds signs indicating where a trail is not winter maintained as shown in 
Figure 5. 

At present, the wayfinding system is limited to the High Priority Trail Network and is gradually expanding to other 
on- and off-road routes.  All signs in the existing system are inventoried within the City’s asset management system 
and geo-located in the GIS database for ease of replacement.   

The Region of Waterloo also has their own similar wayfinding signage system, as shown in Figure 6. 
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Figure 4 - Trans Canada Trail Pavillion in Waterloo Park (Photo by Alta) 

 

Figure 5 - Trail with no winter maintenance (Photo by Alta) 
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Figure 6 - Region of Waterloo wayfinding sign (Photo by Alta) 

4 Summary and Recommendations 
4.1 Summary of Findings 
Wayfinding is a useful tool to assist people in orienting themselves, planning their routes, and opening people up to 
the wider active transportation network.  The City of Waterloo includes many major destinations and an existing 
active transportation network that is ideally linked with a wayfinding system.  The design guidance and regulatory 
requirements provide straightforward and logical direction on how to implement a wayfinding system.  The City of 
Waterloo’s existing wayfinding system already meets most of the recommendations of the design guidelines cited.   

4.2 Recommendations 
General recommendations 
The existing City of Waterloo wayfinding system is consistent with the recommendations of NACTO and Draft OTM 
Book 18, specifically with respect to destination hierarchy.   It uses decision signs and confirmation signs, but turn 
signs as described in Section 2.1, are not commonly used in the City of Waterloo. Use of such signs would provide a 
valuable tool for users to navigate the active transportation network.  

It is recommended that the existing system be continued with the additional inclusion of turn signs at junctions.  This 
system should be extended to the remainder of the active transportation network in line with the priority locations set 
out in Section 4.3. Other optional types of signs, such as trail head signs, should also be added at major junctions or 
congregation points.   

Accessibility 
For new or rebuilt recreational trails that must be designed to be AODA compliant, signage must also meet the 
standards set out by the AODA (and cited in Section 2.2).  The additional accessibility information on the signage is 
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required on signs at the start of the recreational trail.  It is recommended that a standard sign template similar to that 
in Figure 3 be developed for use at the start of all recreational trails, and adapted accordingly. 

Ongoing maintenance and temporary conditions 
The existing GIS database and inventory that the City of Waterloo uses should be maintained and expanded to 
include all new signage added to the system to ensure ongoing maintenance. 

Temporary conditions, such as construction projects, can be a potential detriment to cyclists and pedestrians if they 
are not able to easily follow their route through the affected area.  There should be a process for all construction 
projects to consider impacts on active transportation infrastructure and ensure an appropriate detour is in place, and 
that that detour is signed accordingly.   

Coordination with other jurisdictions 
As the City of Waterloo is integrated into the Region of Waterloo and with surrounding municipalities more than 
most cities, it is important to ensure that it is not acting on its own.  An ideal wayfinding system integrates with those 
in other local jurisdictions, including the Region of Waterloo and the City of Kitchener, and Grand River Transit.  This 
includes the use of consistent sign type and design, and use of corresponding destinations (e.g. using ION stations at 
the same level of the hierarchy).   

Signage clutter 
Implementing a wayfinding system means placement of additional signs throughout the city, which could contribute 
to over-signage or signage “clutter” in the public realm.  There are several ways that over-signage can be mitigated.  
One strategy is to use pavement markings as supplementary to signage, which can also help to eliminate the need for 
redundant signage.  This was used as a means of reducing signage clutter in a wayfinding strategy in Billings, MT.11 It 
should be noted that additional pavement markings require regular maintenance, and can be obscured by leaves and 
snow during certain times of the year and therefore should be not be used on its own. 

The issue of signage clutter can also be addressed by using a coordinated and integrated approach between internal 
departments and other jurisdictions (e.g. Region of Waterloo, Grant River Transit, Grand River Conservation 
Authority). It is possible to rely on existing wayfinding signage for motor vehicles if it is appropriate for bicycles and 
pedestrians.12  For example, a street name blade sign is used by car drivers, bikes, and pedestrians alike to understand 
the street network, and thus additional street name signage at these locations is not necessary.  Coordination with 
other signage by sharing posts is another way of reducing clutter.13   

4.3 Prioritization 
The existing wayfinding system should be expanded to include additional parts of the active transportation network.  
The following criteria should be used to determine prioritization: 

1. High Priority Network (HPN):  The HPN will be updated through the TMP and any new addition to the 
network should be a priority for wayfinding as it forms the backbone to the overall active transportation 
network. 

2. Routes accessing major destinations: Routes leading to and from major destinations, such as the universities 
or ION stations, should be a priority. 

3. Unintuitive routes: Routes that have multiple turns or jogs that may not be easy to follow for users should be 
a priority as these are routes that may confuse casual users. 
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4. Routes through barriers:  Routes that provide a safe crossing of a major barrier, such as across Highway 85 or 
Laurel Creek, should be a priority as they are critical to expanding the access to areas on either side of the 
barrier. 

5. Connections to HPN: Routes that are directly connected to the HPN should be a priority to provide 
continuity with the wayfinding system already used on the HPN. 
 

4.4 Benefits Statement 
Wayfinding can help make better use of the active transportation network by providing people a tool to orient 
themselves and plan their routes to encourage the best paths of travel.  It can increase awareness of active 
transportation and contribute to placemaking, thereby leveraging the investment in active transportation to advance 
other City goals. 

5 References 
 

1 National Association of City Transportation Officials. Urban Bikeway Design Guide. (2014). 
2 Queen’s Printer for Ontario. Ontario Traffic Manual, Book 18, Cycling Facilities. (2013), (Draft update 2020) 
3 National Association of City Transportation Officials. Urban Bikeway Design Guide. (2014). 
4 Queen’s Printer for Ontario. Ontario Traffic Manual, Book 18, Cycling Facilities. (2013), (Draft update 2020) 
5 National Association of City Transportation Officials. Urban Bikeway Design Guide. (2014). 
6 Ibid. 
7 Queen’s Printer for Ontario. Ontario Traffic Manual, Book 18, Cycling Facilities. (2013), (Draft update 2020) 
8 Queen’s Printer for Ontario. Ontario Traffic Manual, Book 7, Temporary Facilities. (2014). 
9 Queen’s Printer for Ontario. Accessibility for Ontarians with Disabilities Act, O.Reg 191/11 (2005) Retrieved from: 
https://www.ontario.ca/laws/regulation/110191#BK99 
10 Ibid.  
11Alta Planning and Design, Billings Wayfinding Signage Plan: Wayfinding Best Practices. (2019). 
12 Queen’s Printer for Ontario. Ontario Traffic Manual, Book 18, Cycling Facilities. (2013), (Draft update 2020) 
13 Ibid. 

https://www.ontario.ca/laws/regulation/110191#BK99


 

   
 

 

TRANSPORTATION MASTER PLAN UPDATE 
 L O O K I N G  A H E A D  

18 WINTER MAINTENANCE FOR ACTIVE TRANSPORTATION 

  



 

v   

 

 

Date: April 28th, 2020  

To: Christopher Hodgson, City of Waterloo 

From: Nataliya Pekar, Alta Planning + Design 

Cc: Chris Dedman, City of Waterloo  

Kate Whitfield, Alta Planning + Design 

 Gene Chartier, Paradigm Transportation Solutions Limited 

Re: Waterloo TMP – Winter Maintenance for Active Transportation Memo  

 

1 Introduction 
As part of its Transportation Master Plan (TMP) update, the City of Waterloo (City) has conducted a review 
of best practices related to winter maintenance policies and procedures for active transportation facilities. The 
plan establishes a policy framework to encourage a multi-modal system of walking, cycling, and transit. By 
extension, as the City expands its network of sidewalks, trails, and cycling facilities, so expand requirements 
and considerations for winter maintenance. Policies for snow clearing and ice treatment have a direct impact 
on whether people choose to ride bikes or walk in the winter months, affecting access to transit, accessibility 
for vulnerable users, and safety, all of which must be considered to create an all ages and abilities network.  

Decision-making on winter maintenance in the City of Waterloo should reflect broader municipal and 
regional policy goals on encouraging a greater modal shift towards alternate modes of transportation. The 
Provincial Policy Statement (PPS), Places to Grow Act and Growth Plan, Region of Waterloo Official Plan, 
Region of Waterloo TMP, and City of Waterloo Official Plan and Strategic Plan all reference investment in 
sustainable transportation, while the Walk Cycle Waterloo Region (2015) includes a specific and 
comprehensive winter network action plan. With these directives in mind, the following review provides a 
resource on winter maintenance by investigating best practices from comparable cities and design guidance, 
and comparing findings in a discussion that includes a list of potential avenues for future investment. This 
memo also includes a benefits statement and a review of potential impacts on capital, operating and 
maintenance practices and costs due to increased maintenance on active transportation facilities. 

For the purposes of this memo, the focus for winter maintenance is snow removal, snow clearing, and ice 
accumulation. Other topics related to winter maintenance, but which are not reviewed within this memo, 
include designing for winter, debris removal, illumination, covered bike parking, asset management (including 
impact of freeze-thaw cycles and salts), environmental impacts of de-icing salts, and communications.  
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1.1 Why do People Walk and Bike in Winter? 
Investment into winter maintenance of bikeways and pedestrian facilities removes barriers to walking, riding 
bikes, and taking transit in winter months by improving safety, accessibility, and comfort with the benefit of 
increasing mode share for sustainable modes of transportation. 

Why do people walk and bike in winter?1  

• Some people walk and bike in winter because they prefer to, while others do so because it is the most 
rational or economically viable option 

• People walking and biking in winter are making the same kinds of trips as those they make during the 
rest of the year, and the same kinds of trips as people in motor vehicles 

• People walking and biking in winter are going to and from transit services 

• Also, of note: many of those who walk and bike in winter are people with disabilities, older adults, 
and children 

 
The list above is not meant to be exhaustive. People walk and bike in winter for recreational reasons and as an 
opportunity to improve mental and physical health. The list of reasons is extensive (i.e., access to nature and 
social interaction, connection to one’s neighbourhood, etc.).  

2  Provincial Context - O. Reg. 239/02: Minimum 
Maintenance Standards for Municipal Highways 

In May 2018, significant changes were made to O. Reg. 239/02 – the Minimum Maintenance Standards for 
Municipal Highways. O. Reg. 239/02, henceforth referred to as “the regulation”, establishes standards for the 
maintenance of municipal roadways and sidewalks, including snow, ice, potholes, shoulders, cracks, debris, 
lights, signs, and traffic controls. As part of the 2018 update, specific standards for snow and ice maintenance 
of bicycle lanes and sidewalks were added for the first time.  

Bicycle Facilities 

The regulation defines a “bicycle facility” as on-road and in-boulevard cycling facilities, and further defines a 
“bicycle lane” as the portion of the roadway designated for exclusive or preferential use of cyclists by 
pavement markings, signage, a physical or a marked buffer. The “roadway” is defined as the part of the 
highway that is ordinarily used for vehicular traffic, meaning that any reference to a bicycle lane in the 
regulation applies to on-road bicycle facilities, specifically traditional bicycle lanes, buffered bicycle lanes, and 
on-road physically separated bicycle lanes, but not to in-boulevard multi-use trails and raised cycle tracks. 

The standards for clearance of snow accumulation for bicycle lanes are shown in Table 1. The requirements 
are based on roadway class, a designation determined by posted speed and average annual daily motor vehicle 
traffic (AADT), where a higher standard of maintenance applies to roadways with higher speed limits and 
traffic volumes. Under normal conditions, a municipality is required to clear the facility of snow after 
becoming aware that the minimum accumulation has occurred and within the required amount of time after 
the snow accumulation has ended. The regulation also establishes a minimum width of the lesser of 1.0 m or 
the actual bicycle lane width to be cleared for a bicycle lane. 
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Table 1: Snow Accumulation Standards - Bicycle Lanes 

 Required Response Time for Snow 

Class of Highway or 
Adjacent Highway 

Minimum Snow 
Accumulation 

Roadways Bicycle Lanes 

1 2.5 cm 4 hours 8 hours 
2 5 cm 6 hours 12 hours 
3 8 cm 12 hours 24 hours 
4 8 cm 16 hours 24 hours 
5 10 cm 24 hours 24 hours 

 

Under the regulation, a municipality is allowed to declare a “significant weather event”, defined as “an 
approaching or occurring weather hazard with the potential to pose a significant danger to users of the 
highways within a municipality.” In such a circumstance, the municipality is not required to start clearing 
until the weather event has ended, after which the clearing time limit takes effect. 

Sidewalks 

A sidewalk is defined as “the portion of a highway specifically set aside or commonly understood to be for 
pedestrian use, typically consisting of a paved surface but does not include crosswalks, medians, boulevards, 
shoulders or any part of the sidewalk where cleared snow has been deposited”. The standard for addressing 
snow accumulation on sidewalks is to reduce the snow to a depth less than or equal to 8 cm within 48 hours 
after snow accumulation has ended. A minimum width of 1.0 m is to be provided.  

Similar to that of bicycle lanes should a “significant weather event” be declared, the municipality is not 
required to start clearing snow accumulation until the weather event has ended and the municipality deems it 
appropriate to do so, after which the clearing time limit takes effect. 

Ice Formation 

The regulation also includes standards for managing ice formation. For bicycle lanes, shown in Table 2, 
municipalities are to monitor weather and patrol for 24 hours preceding potential ice formation, where 
preventative treatments are to commence and meet response times if a high probability of ice formation is 
determined. If ice formation does occur, response times are provided for roadway treatment. Similar to snow 
removal, significant weather events delay the requirement for treatment to start until after the event has 
ended. These requirements are consistent with those for roadways. For sidewalks, the same procedures are 
applicable but require ice prevention within 48 hours of determining that there is a substantial probability of 
ice formation, or treatment within 48 hours of discovery of ice formation.   

Table 2: Response Times for Ice Treatment Roadways / Bicycle Lanes 

Class of Highway or 
Adjacent Highway 

Response time for ice 
prevention 

Response time for ice 
treatment 

1 6 hours 3 hours 
2 8 hours 4 hours 
3 16 hours 8 hours 
4 24 hours 12 hours 
5 24 hours 16 hours 
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In summary, the regulation establishes clear standards for how municipalities are to remove snow and ice 
from sidewalks and on-road bicycle facilities, including traditional bicycle lanes, buffered bicycle lanes, and 
on-road physically separated bicycle lanes. These standards allow a longer response time for bicycling 
facilities and sidewalks compared to roadways. Standards are not provided for in-boulevard multi-use trails 
and raised cycle tracks, so it is presumed that the regulation does not obligate municipalities to clear these 
facilities of snow and ice. 

Municipal Approaches to the new Minimum Maintenance Standard 

Municipalities have been reviewing their existing standards to ensure compliance with the updated Minimum 
Maintenance Standard for Municipal Highways. As part of the Region of Waterloo Separated Bike Lane Pilot, 
the Region states that the separated cycling facilities will be maintained "to the same standard as the adjacent 
driving lane for motor vehicles."2 A report was completed by the City of Kingston outlining the changes 
required in maintenance activities in order to comply with the regulation. In the report, it is acknowledged 
that road clearing often pushes snow into the bicycle lane. To meet the new standard, Kingston has moved to 
remove snow and haul it away in lieu of roadside storage. In addition, a new snow blower attachment was 
approved in their 2019 budget and the staff report indicates that additional equipment and staffing may be 
needed in future years to meet the standard.3  

A report for the City of Cambridge on complying with the updated regulation recommended that bicycle lanes 
that are adjacent to both the road and sidewalk should be designated as seasonal bicycle lanes, except where 
measured bicycle volumes warrant high priority snow lifting. Bicycle lanes in these locations are noted as 
being impractical to clear as the maintenance activities on the road and adjacent sidewalk push snow into the 
bicycle lane.4 This approach is not considered best practice but an example of how a municipality is 
addressing resource allocation and prioritization in response to the new regulation.  

3 City of Waterloo Current Practice 
The City has practices in-place for winter maintenance of active transportation infrastructure such as 
sidewalks and bicycle facilities. These existing strategies and procedures are summarized below, using 
information from the City’s public website, internal discussions during the TMP process, and detailed notes 
from a meeting between operational staff from Transportation, Parks, etc. and Alta Planning + Design on 
March 6th, 2019. 

The City, at a minimum, clears in accordance with Ontario regulations, detailed in Section 2, including all 
regional roads on behalf of the Region of Waterloo. The City also provides service alerts related to snow-
related parking bans.  
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7 Impacts on Capital, Operating, and Maintenance 
Practices  

As the City expands its network of sidewalks, trails, and cycling facilities, so do requirements and 
considerations for winter maintenance. With the introduction of new facilities comes impacts on capital, 
operating, and maintenance practices, particularly new complexity with regards to equipment, safety, cost, 
and accessibility. The Provincial Policy Statement (PPS) and Region of Waterloo Official Plan encourage 
optimization and fiscal responsibility, and long-term decision-making regarding winter maintenance should 
tie into the Long-Term Financial Plan and the Asset Management Plan, a component of which seeks to 
evaluate operating impacts of capital projects and new assets.  

Capital, operating, and maintenance considerations due to winter clearance of active transportation facilities 
include:  

• Capital: new/specialized equipment and impacts due to design-for-winter maintenance (recessed 
thermoplastic, buffer space, infrastructure such as bollards) 

• Operating: staff and programming to manage maintenance and provide better delivery of services  

• Maintenance: cost of clearing new infrastructure  

The theme of capital, operating and maintenance considerations has been addressed throughout this 
document. To facilitate this discussion as the project moves into the next phase, examples have been provided 
based on facility type. The lists provided are not exhaustive but intend to help frame the discussion:  

Scenario 1: On-Road Physically Separated Bikeway (physically-separated, at-grade with the roadway) 

• Design  
o width 

 physical width of bikeway to allow a trackless vehicle to plow the bikeway portion 
(note: not at grade with the sidewalk) 

 snow storage  
o option for bollards mounted on pinned curbs or cast-in-place curbs 

 if bollards mounted in asphalt then impact on design if removed in winter  
o ponding 

• Durability 
o green thermoplast 
o pavement markings 
o wearability of material selection for physical separation (i.e., pinned curbs or cast-in-place 

curbs) 
o bollards (mounted in asphalt or on curbs) 

• Operating  
o snowing clearing (routing, staffing, equipment) 

 note: bikeway not at the same grade as the sidewalk  
 note: example of jurisdictional issue is at transit stops  
 additional resources required when pedestrian refuge islands are included in the 

design 
o snow storage  
o ice accumulation  
o debris removal  
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o if removing bollards in the winter and reinstalling/replacing post winter then operating 
impact (i.e., removing/replacing, storing and sourcing) 

o if planters are used in design then operating impact (watering, plantings, potential removing 
in winter, storing and sourcing) 

Scenario 2: Raised Cycle Track (physically-separated, at-grade with the sidewalk) 

• Design  
o width 

 physical width of bikeway to allow trackless vehicle to plow bikeway portion (note: 
at grade with the sidewalk facilitating multiple passes) 

 snow storage  
o less need for bollards (i.e., vertical separation through use of curb) 
o less likely to be ponding issues midblock (potential where raised cycle track drops to 

transition to adjacent facilities) 
o increased utility conflicts as more likely adjacent to utility poles  

 for example: utility poles between cycle track and roadway or between cycle track 
and adjacent sidewalk 

o treatment of raised cycle track at private driveways/entrances  
• Durability 

o green thermoplast 
o pavement markings  

 less motor vehicle traffic over portion of the required pavement markings 
o concrete curb subject to typical wear adjacent to roadway but with introduction of vertical 

element of raised cycle track, less reliance on wearability of the curb related to a raised cycle 
track 

• Operating  
o snowing clearing (routing, staffing, equipment) 

 note: bikeway at the same grade as the sidewalk  
 note: example of jurisdictional issue is at transit stops  
 potential for increased snow and ice accumulation as less motor vehicle interaction 

with the surface when raised cycle track  
 additional resources required when pedestrian refuge islands are included in the 

design 
o snow storage  
o ice accumulation  
o debris removal  
o if planters are used in design then operating impact (watering, plantings, storing and 

sourcing) 

Scenario 3: Trails 

• Design 
o multi-use pathway versus separated cycling and pedestrian spaces  
o subbase and surface type have an impact on equipment options 
o ponding 
o gates 
o intersection and crossing treatments 
o lighting  
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o signage indicating if to be winter maintained  

• Durability 
o surface material selection  
o green thermoplastic 
o surface trail markers 

• Operating  
o snow clearing (routing, staffing, equipment) 
o increased trail width has an impact on equipment options 
o gates and access  
o ice accumulation  
o debris removal 

8 Benefits Statement  
Investment into winter maintenance of bikeways and pedestrian facilities removes barriers to walking, riding 
bikes, and taking transit in winter months by improving safety, accessibility, and comfort with the benefit of 
increasing mode share for sustainable modes of transportation. 

The following is a quick reference list of the benefits of winter maintenance for active transportation: 

• Winter maintenance improves mode share of walking and biking in the winter   

• Investment in quality snow clearing of walking and cycling facilities supports conventional transit 
and the new ION system 

• Improving bike and cycling accessibility in winter releases latent demand and changes the flawed 
perception that “no one bikes in the winter”    

• Winter maintenance extends the usability of a constructed facility for a greater portion of the year 

• An existing on-road bike lane, as an example, does not automatically close in the winter months and 
activities such as winter maintenance improve the safety of such a facility  

• A changing “winter season” and weather cycles allow for cycling without snow or ice year-round  

• Regular winter maintenance improves shoulder-season cycling by reducing lingering frozen debris 

• The same equipment typically used to clear snow from roads and sidewalks can sometimes also be 
used for cycling facilities depending on width and separator treatments 

• Improved winter maintenance is a benefit to all roadway users who require safe access to transit, 
work, retail, friends and family, and society, not a niche group of winter cyclists or walkers 

• Winter maintenance extends mobility and safety to groups particularly affected by icy and snowy 
conditions such as seniors and people with physical and/or mental disabilities  

• Personal health through daily exercise 

• Provides ‘eyes on the street’ year-round  
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9  Conclusion 
The City has been taking steps to improve winter maintenance practices for active transportation facilities. It 
is now faced with the question of how to move it further and where to focus its efforts to maximize benefits. 
Policies for winter maintenance impact whether people choose to ride bikes or walk in the winter months, 
affecting access to transit, accessibility for vulnerable users, and safety, all of which must be considered to 
create an all ages and abilities network. In developing future winter maintenance practices, the City will need 
to fully incorporate existing minimum standards while looking to nearby municipalities and guidance 
documents for best practices, and evaluating how to address internal challenges. This memo provides a 
framework for decision making with a summary of current standards, nearby cities, existing practice, 
challenges, stakeholder engagement, and impacts on operating, maintenance, and capital costs, and discusses 
recommendations to consider.  

 
1 Toole Design, Winter Maintenance Resource Guide, Dec 2019 
2 Region of Waterloo. Separated Cycling Lanes. Retrieved from: https://www.regionofwaterloo.ca/en/exploring-
the-region/separated-cycling-lanes.aspx 
3 City of Kingston. (2019). Winter Maintenance Policy (Report No. EITP-10-010). Retrieved from: 
https://www.cityofkingston.ca/documents/10180/37095404/Environment-Infrastructure-Transportation-Policies-
Committee_Meeting-05-2019_Report-EITP-19-010_Winter-Maintenance-Policy.pdf/c93eb2b7-06f5-462f-8e8f-
de3327c4cc27 
4 City of Cambridge. (2019). Winter Control Optimization. Retrieved from: https://www.cambridge.ca/en/your-
city/resources/Cambridge-Winter-Final-Report.pdf 
5 City of Waterloo. Snow Removal. Retrieved from: https://www.waterloo.ca/en/living/snow-removal.aspx 
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https://www.cambridge.ca/en/your-city/resources/Cambridge-Winter-Final-Report.pdf
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 Improving sidewalk clearing practices to ensure widespread coverage and the inclusion of 

targeted areas (e.g. ION stations). The new policy can provide tiered levels of service based on 

factors and determinants and can help manage allocation of resources and scheduling 

constraints; 

 Considering piloting the use of mapping a priority network to communicate resource allocation 

and/or achieve localized improvements to connectivity; and 

 Implementing a monitoring and evaluation program phase in winter maintenance improvements 

over time as capacity grows or shifts to achieve the new service levels, and to ensure winter 

maintenance is acceptable to users. 

The City may consider the following additional recommendations to achieve goals of year-round 

sustainable transportation: 

 Introduce a pro-active approach to anticipate conditions and apply preventative de-icing 

materials, as detailed in O. Reg. 239/02 for ice treatment of sidewalks and roadways; 

 Establish policies that prevent, through design and pro-active response, and respond to ponding 

and ice formation in addition to snow removal for sidewalks and cycling routes; 

 Establish policies for sweeping of gravel from cycling routes; 

 Construct bicycle lanes with adequate snow storage allocated through sufficient bike lane width, 

buffer space, or boulevard space; 

 Design separated bicycle lanes at sidewalk level to simplify winter maintenance; 

 Ensure adequate lighting for routes to provide safety and security in darker winter months; 

 Consider winter access issues when designing gates and bollards; 

 Communicate plowing standards and status to the public (static and/or interactive); 

 Target the creation of end-of-trip facilities that support winter active transportation (i.e., covered 

bike parking, enclosed bike parking, shower facilities or equipment storage, etc.); and 

 Develop programming to provide education and resources to the public on winter cycling. 
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