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Typical Uncontrolled 

Crossings



Curb Extensions or Optical Speed 

Table (photo below)

OTM Book 15 Uncontrolled Crossing 

(pedestrians)

Typical Design for Uncontrolled Crossings
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Recommendations:

+ Curb extensions could be utilized where 
width is available

+ Provide adequate sight lines for motorists 
and pedestrians in accordance with 
Provincial Design Standards

+ Assess illumination requirements for night-
time visibility

+ Include signage for bicyclists to dismount 
when crossing

+ Consider pedestrian safety where alleys 
cross trail



Typical Uncontrolled Street Crossing
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Realign Trail Path
(90° with street)

Wc-15

Wc-32t

Wc-15

Wc-32t

Wc-28

Rb-70

Wc-28

Rb-70

Rb-70Wc-15

Wc-32t

Wc-28

Curb Extension or 

Optical Speed Table

Ra-1 

Stop 

Sign &

Stop Bar

Ra-1 

Stop 

Sign &

Stop Bar

Ra-1



Approximate Loss of On-Street Parking / Design Details

Location
Parking 
Reduction

Required 
Realignment

Notes

London Street N None None Relocate illumination pole (west side)

Edgemont Street N
4 west side†

3 east side†
Major Requires encroachment onto private property

Park Row N 3 east side Minor

Graham Avenue N 4 west side Minor

Houghton Avenue N
3 west side†

2 east side†
Moderate

May require use of parking area of #93 to 
realign path

Wexford Avenue N
2 west side†

2 east side†
Moderate

May require use of parking area of #105 and/ 
or #88(?) to realign path

Tragina Avenue N None None

Weir Street N None Minor

Fairfield Avenue 3-4 east side Minor Close off south path on west side

Paling Avenue
2 west side†

1 east side†
Minor Close off south path on west side

†These locations require only “partial” parking reduction due to parking being restricted only during certain periods of the year and/or month
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OTM Book 18 – Crossrides
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+ Provides separate space for cyclists and pedestrians, the 

separate crossride design is generally applied where 

pedestrians and cyclists are segregated into exclusive 

facilities on the approach.

Separate Crossride

Combined Crossride

+ This design provides a combination with cyclists crossing on 

either side of pedestrians. This design may be more 

appropriate at midblock locations, due to the fact that it 

might funnel cyclists onto the sidewalk. 

Mixed Crossride

+ Design suitable for locations with low volume crossings, 

particularly at unsignalized locations where motorists do not 

anticipate queueing of pedestrians or cyclists. 
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Dunsmure Rd & Province Ave + Mead Ave & Knox Ave

7

Wc-28

Rb-70

Wc-15

Wc-32t

Wc-28

Rb-70

Wc-15

Wc-32t

Ra-1

Curb Extensions or 

Optical Speed Table

Mixed Crossride

Wc-15

Wc-32t

Wc-28

Ra-1

Rb-70



Dunsmure Rd & Province Ave + Mead Ave & Knox Ave

Consider PXO if volumes warrant (OTM Book 15)

PXO ‘C’ PXO ‘D’
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Kenilworth Avenue Area



Roxborough Ave & Huxley Ave to Crosthwaite Ave
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Crosswalk

Crosswalk

IPS

Mixed Crossride

Sharrows

Signed Bicycle Route

Intersection

Pedestrian Signal

Optical Speed Table



Roxborough Ave & Huxley Ave to Crosthwaite Ave

Kenilworth Ave IPS

OTM Book 15
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+ Full Signal not warranted based on 2011 

count

+ IPS potentially warranted based on 2011 

count

+ New count and pedestrian delay study should 

be conducted to properly calculate warrants 

following OTM Book 12 and Book 15 

procedures

+ Bicyclists cross Kenilworth Ave as a vehicle, 

obeying the Stop sign, or dismounting and 

using the IPS (provide signage)

+ Consider bicycle push buttons if volumes 

high; otherwise bikes follow rules of the road

+ Consider restricting on-street parking on 

Roxborough between Huxley and Tuxedo 

(approximately 10-12 spaces; can be 

relocated to side streets)



Roxborough Ave & Huxley Ave to Crosthwaite Ave

Sharrows (OTM Book 18)
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Signed Bicycle Route (OTM Book 18)



Cannon Street



Cannon St E from Garside Ave to Barons Ave
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Existing Traffic Signal

Proposed Bicycle Lanes

Multi-use trail/path

Crosswalk



Barton Street, Parkdale 

Avenue & Woodward Ave 

– Short Term Solutions



Strathearne Ave to Barton St - Short Term
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# 295

Mixed 
Crossride

Optical Speed Table

Multi-use trail/path

Signed Bicycle Route

Existing Traffic Signal

+ No reduction in 

parking 

availability 

expected

+ Provide 

wayfinding

signage for 

pedestrians
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Barton St to Parkdale Ave – Short Term
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To Brampton St
Optical Speed Table

Multi-use trail/path

Signed Bicycle Route

Intersection

Pedestrian Signal

Existing Traffic Signal

Bicycle Lanes



Barton St to Parkdale Ave – Short Term
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Parkdale Ave IPS

+ PXO not recommended on 4-lane roads over 

7,500 8-hour vehicular volumes (2008 7-hour 

count: 9,500+)

+ Consider IPS (pending new count and 

pedestrian delay study)

Railway Crossing

+ Provide pedestrian gates at railway

Parkdale Ave Bicycle Lanes

+ Short term: assess operations (volume to 

capacity ratio) during different periods of the 

day with and without bicycle lanes

+ Long term: consider widening the road or 

following the pipeline (negotiate with Orlik

Industries, currently using the pipeline’s ROW 

as an internal road)
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Brampton St – Short Term
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To Mahony Ave

Optical Speed Table

Multi-use trail/path

Existing Traffic Signal

Bicycle Lanes



Tate Ave & Glow Ave – Short Term
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Mixed 
Crossride

Optical Speed Table

Multi-use trail/path

Signed Bicycle Route

Mixed Crossride



Woodward Ave – Short Term
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+ Woodward Avenue 

speed limit: 60 km/h

+ PXO Type ‘B’ 

located away from 

the curve to provide 

adequate visibility

+ New counts 

required to confirm 

volumes and 

warrant in 

accordance with 

OTM Book 15

Optical Speed Table

Signed Bicycle Route

Pedestrian Crossover

Type ‘B’

Existing Bicycle Lanes



Woodward Ave

PXO ‘B’ (OTM Book 15)
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Barton Street, Parkdale 

Avenue & Woodward Ave 

– Long Term Solutions



Strathearne Ave to Barton St – Long Term
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Signed Bicycle Route

Multi-use trail/path

Existing Traffic Signal

+ Multi-use pathway 

could be 

constructed with 

property from 

commercial areas 

on north side of 

Barton Street.

+ Special attention to 

driveways would be 

required to ensure 

safety of bicycles 

and pedestrians

+ Access to area 

along east side of 

Coca-Cola plant 

would need 

agreement.

+ Crossride could be 

implemented at 

traffic signal.



Barton St to Parkdale Ave – Long Term
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Multi-use trail/path

Existing Railway Crossing

Signed Bicycle Route

+ Trail runs 

approximately 500 

metres through 

industrial property

+ Pedestrians and 

cyclists required 

to cross Parkdale

Ave N along with 

a existing railway 

crossing to 

continue along the 

trail

+ Recommended 

installation of a 

optical speed 

table for 

pedestrians and 

cyclists to cross 

roadway to the 

north and south of 

railway crossing

Optical Speed Table



Barton St to Parkdale Ave – Long Term
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+ According to Transport Canada –

Grade Crossings Standards, if the 

centreline of a sidewalk/path/trail is 

greater than 3.6 metres from a existing 

railway crossing signal head, then a 

separate pedestrian gate is required.

+ With the extension of the multi-use 

trail, it can be expected that pedestrian 

and cyclist activity in the area will 

increase.

+ It can also be expected some cyclists 

may use the sidewalk to travel and 

cross over the railway crossing.

+ Therefore, it is recommended that a 

‘Detail Safety Assessment for a 

Railway Crossing’ be completed to 

determine if a separate pedestrian 

gate would be required.

Source: Transport Canadaa – Grade Crossing Standards 

Railway Crossing



Parkdale Ave to Brampton St – Long Term 
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+ Trail runs 
approximately 
550 metres 
through 
industrial 
property

+ Large property 
acquisition by 
the City required 
to extend trail

+ Consider 
installation of a 
IPS along the 
Brampton St 
crossing 
(pending new 
count  and 
pedestrian delay 
study)

+ Road crossings 
likely to need 
optical speed 
tables



Brampton St to Glow Ave – Long Term 
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+ Trail extends 

approximately 

500 metres

+ Proposed 

extension of trail 

extends along 

City owned 

property, the 

Hamilton 

Pipeline 

+ Installation of 

optical speed 

tables 

recommended 

for pedestrians 

and cyclists to 

continue along 

the trail 

Multi-use trail/path

Signed Bicycle Route

Optical Speed Table



Tate Ave & Glow Ave – Long Term

29

Mixed 
Crossride

+ Installation of 

optical speed 

table 

recommended 

along Glow 

Avenue for 

pedestrians and 

cyclists to cross 

and continue 

along the trail

+ Tate Ave and 

Glow Ave to be 

signed as 

bicycle routes for 

cyclists crossing 

along the trail

Multi-use trail/path

Signed Bicycle Route

Optical Speed Table

Mixed Crossride



Woodward Ave – Long Term

30

+ Trail runs 
approximately 340 
metres

+ Approximately 130 
metres run through 
industrial property 
which requires City 
acquisition 

+ Installation of PXO 
‘B’ along 
Woodward Ave for 
pedestrians to 
cross and continue 
along existing 
sidewalks

+ Woodward Ave 
contains existing 
bike lanes in both 
northbound and 
southbound 
directions for
cyclists using the 
trail

+ Road crossings 
would likely need 
optical speed 
tables

Multi-use trail/path

Existing Bicycle Lane

Pedestrian Crossover 

Type ‘B”
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1.0 INTRODUCTION 

 

The City of Hamilton’s (CoH) Pipeline Trail which runs along the water pipeline easement through 

Lower Hamilton, in Wards 3 and 4, is a well-used trail that has been identified by the community as 

having potential for improvement. 

 

The existing trail is constructed from the westerly terminus at London Street North at Main Street, to 

the easterly terminus at Strathearne Avenue at Barton Street.  The City owned easement continues 

east to the Woodward Water Treatment Plant, through commercial businesses, adjacent to city 

parkland and through residential areas.  

 

The City wishes to examine future connection potential through these undeveloped portions, as well 

as making regional trail connections, such as to Gage Park to the west, and to the Red Hill Valley 

Trails to the east. 

 

To that end, the City has requested that a Master Plan be prepared to guide future development of 

the Pipeline lands. One of the amenities, among the many that the community has expressed an 

interest in seeing being implemented along the trail is pathway lighting. This Report will examine 

various pathway lighting system options for the proposed trail and include opinions of probable 

construction costs that the City can then use to advance the development of this project. 

 

This report, prepared by exp Services Inc., is intended for the exclusive use of the City of Hamilton 

and O'Connor Mokrycke Consultants (OMC).  Neither exp Services Inc., the City of Hamilton nor 

OMC assume any liability for the use of this report, or for the use of any information disclosed in the 

report, or for damages resulting from the use of this report, by other parties. 
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2.0 LIGHTING OBJECTIVES & CONSIDERATIONS 

 

The lighting objective of this project is to create a comfortable luminous environment along the 

Pipeline Trail that promotes a sense of safety & security and compliments the community aesthetic 

with minimal environmental impact and long term cost. 

 

To succeed in this endeavor high performance, low brightness luminaires that efficiently distribute 

light directly to the pathway are essential. Due to the close proximity of houses to the path, warm 

white (2700K – 3000K) light is preferred over cool white (4000K+) light as it is less disruptive to the 

human sleep/wake cycle. Visibility can be enhanced by using high colour rendering (80+ CRI) LED’s. 

Reducing the contrast between bright-to-dark areas along the path will assist in the detection of 

danger at a safe distance. Luminaires with a “B-U-G” (Backlight-Uplight-Glare) rating of B=1, U=0, 

G=1 or lower mounted at approximately 4.6 m (15’) above grade and spaced approximately 25 m 

(80’) apart are ideal for eliminating light pollution and creating a comfortable luminous environment. 

The long term energy and maintenance costs associated with any lighting system can be reduced 

with a well-planned design. High performance, low wattage luminaires combined with a well thought 

out pole layout will require less light and allow for lower wattage luminaires. Low wattage luminaires 

typically last longer because as they run at a cooler operating temperature. Motion activated control 

sensors also reduce energy consumption and extend the system life by dimming or switching OFF 

the lights throughout the night; however, if this control option is used and the lighting is reduced below 

IES recommended levels, the sense of safety and security may be compromised. A well-planned 

design using high performance, low wattage luminaires is therefore a better strategy for achieving 

optimal energy consumption and system longevity for this project. 

 

Solar powered lighting uses batteries to power the luminaires during the night and consumes zero 

utility power. Solar powered lighting does however, require a specific amount of sun exposure in 

order for the battery to fully charge. Due to climate conditions, some manufacturers may not be able 

to provide 100% light output from dusk to dawn. Instead, they will dim the fixture by a specific amount 

for a predetermined length of time. All settings are pre-set in the factory and cannot be changed in the 

field. For safety reasons, as previously noted for motion activated control, we recommend that, if solar 

power lighting is to be considered, only manufacturers capable of providing the required light levels 

from dusk to dawn be considered for this project and that the final locations for solar powered lighting 

be limited to ones with direct sun exposure throughout the day. 
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3.0 LIGHTING DESIGN ANALYSIS 

 

3.1 Illumination 

 

Illuminance calculations were performed for three lighting options:  

 Option ‘A’ – High performance AC powered lighting 

 Option ‘B’ – High performance Solar powered lighting 

 Option ‘C’ – Standard performance AC powered lighting 

 

Luminaire cut sheets are provided in Appendix ‘A’. To demonstrate the various fixture styles 

available, Options ‘A’ and ‘B’ are represented by matching contemporary style luminaires and Option 

‘C’ is represented by a traditional style luminaire. The illuminance results are summarized in the table 

below, which demonstrates that with a well-planned layout the IES recommendations1 for illuminance 

can be met using any of the three lighting options.  

 

RECOMMENDED 
ILLUMINANCE  

RECOMMENDED 
UNIFORMITY RATIO 

DESIGN 
OPTION 

DESIGN 
ILLUMINANCE 

DESIGN 
UNIFORMITY RATIO 

10 lux Average 4.0 Average/Minimum 

A 18 lux Average 3.7 Average/Minimum 

B 12 lux Average 4.1 Average/Minimum 

C 16 lux Average 3.2 Average/Minimum 

 

3.2 Light Pollution 

 

The layouts for Options ‘A’ and ‘C’ are provided in Appendix ‘B’. These layouts illustrate the effect of 

different luminaire optics (Note that Options ‘A’ and ‘B’ are identical in terms of optics) on light 

pollution. Option ‘A’ luminaires have a BUG (Backlight-Uplight-Glare) rating of B=1, U=0, G=0 and 

Option ‘C’ luminaires have a B-U-G rating of B=1, U=0, G-1, which in both cases is excellent for 

reducing sky glow and glare. Option ‘A’ luminaires (with the exception of two) have a long and narrow 

distribution pattern while Option ‘B’ luminaires have a wide distribution pattern. By comparing the two 

layouts it can be seen that, in general, a long and narrow distribution pattern delivers light along the 

path most efficiently and results in less light trespass.  

 

 

 

 

                                                
1 Recommendations are as per IES/ANSI Roadway Lighting RP-8-14 for walkway lighting in high pedestrian conflict areas. 
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3.3 Energy Consumption 

 

The amount of utility supplied power required for each option to run from dusk to dawn throughout the 

year2 is noted below. 

 Option ‘A’ – High performance AC powered lighting   = 7,154 kWh/year 

 Option ‘B’ – High performance Solar powered lighting   = 0 kWh/year 

 Option ‘C’ – Standard performance AC powered lighting   = 12,519 kWh/year 

 

3.4 Order of Magnitude opinions of Probable Electrical Construction Cost 

 

Our order of magnitude opinions of probable construction cost3 for each lighting option is as follows: 

 Option A – High performance AC powered lighting   = $272,000 

 Option B – High performance Solar powered lighting   = $409,000 

 Option C – Standard performance AC powered lighting   = $243,000 

 

 

  

                                                
2 Based on 2593 daylight hours per year. 

3 Our opinions of cost are based on the lighting fixture selections and layouts provided with this report and include material costs as 

provided by each manufacturer as well as material and labour costs associated with concrete footings and power circuits. For options ‘A’ 
and ‘C’ cost associated with the provisions of a new hydro service or each segment of trail between streets has been included in the 
value of $15,000 per segment. Our opinions of cost are based on a short sample section of proposed trail and then extrapolating the 
resultant costs to the total trail length represented in the layouts. Please note that we have no control over the cost or availability of labor, 
equipment or materials, or over market conditions or the Contractor's method of pricing, and that our opinions of probable construction 
cost are offered on the basis of our professional judgment and experience. We make no warranty, express or implied, that the bids or the 
negotiated cost of the Work will not vary from our opinions of probable construction cost and should not be construed as a maximum 
guaranteed price. If more accurate cost estimates are required, an independent cost estimator or certified quantity surveyor should be 
retained. 
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4.0 APPENDICES 

 

4.1 Appendix 'A' - Lighting Fixture Cut Sheets 

 

4.2 Appendix 'B' - Lighting Layout Drawings 
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PRECEDENT PROJECTS: 
 
A) The Canadian Pacific Railway Pedestrian Bridge  
 
Milton, Ontario 
 
As part of the Master Planning process, community members requested an 
investigation into elevated pedestrian walkways over railway tracks in two locations 
near the Pipeline Trail.  The two locations were: 
 
a)  the Escarpment Rail Trail connection near the intersection of Lawrence 
 Road  and Ottawa Street South. 
 
b) the rail crossing on Parkdale Avenue between Mahony Avenue and 
 Brampton Street. 
 
The Canadian Pacific Railway Pedestrian Bridge in Milton was reviewed as a 
precedent project for the following reasons: 
 
i) it is a current example, having been completed in August 2013, consequently 

the construction cost will be relevant.  The construction cost  for the bridge 
was estimated to be $2.5 million, with a completed cost of approximately $3.5 
million. 

 
ii) the bridge is located on an urban multi-use trail, connects two 

neighbourhoods,  and provides improved access to a number of 
destinations in the Town . 

 
iii) should community members wish to visit the site it is within driving distance. 
 
iv) it includes accessible pedestrian circulation (in the form of ramps) and 
 met current accessibility requirements at the time it was designed. 
 
The bridge consists of stairs, elevated walkways and ramps for all bridge users.  It is 
constructed of metal with glass side panels where the bridge spans the CPR tracks. 
During the winter months the ramps, stairs, and walkways are shovelled by hand.  This 
method of snow clearing is more costly than mechanical snow removal. 
 
O’Connor Mokrycke Consultants (OMC) obtained schematic drawings of the bridge 
from Town of Milton staff and overlaid them in the areas under review at Parkdale 
Avenue and at Lawrence and Ottawa Streets.  In both cases, it appeared that there 
was not sufficient ground space to accommodate a bridge of this nature. 
 
At the public meeting of June 25, 2015, there were mixed reactions from the 
community with respect to the proposed crossings – some people felt that the 
crossings would be worth implementing, while others felt that the cost and spatial 
limitations precluded them as desirable options.  
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The Parkdale Avenue crossing has warning signals and gates for vehicles. The crossing 
near Lawrence Road and Ottawa Street South does not.  Some community 
comments included the desire for a simple grade level crossing across the tracks at 
the Escarpment Trail connection with safety improvements such as warning signals 
and gates.   
 
All options will require detailed investigation with full examination of alternatives and 
exploration of such issues as cost, safety, and regulations.   
 
Other municipal documents such as the Hamilton Recreational Trails Master Plan and 
the Cycling Master Plan have relevance with respect to this crossing. 
 

   
Figure	 A	 ‐	 View	 of	 bridge	 entrance	 with	
accessible	ramps	and	rest	stop	at	base,		
OMC	Photo 

Figure	B ‐View	of	track	crossing	– glass	panels.		Remaining	pedestrian	
circulation	areas	indicate	railings,	OMC	Photo	

 
Reference: 
https://www.milton.ca/en/play/cp_railwaypedestrianbridge.asp 
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B) Urban Trail Examples 
 
The following urban trails were reviewed as precedent projects.  They provided a rich 
source of ideas and inspiration for the Pipeline Trail.  Excellent concepts and ideas 
relating to connectivity, sustainability, public art, education and wayfinding were 
among the ideas found in these examples. 
 
When considering urban trail precedents it must be understood that most funding 
contributions are based on public and private partnerships.  The Pipeline Trail will be 
redeveloped, constructed and maintained with municipal funding with the 
exceptions of the community gardens that are being designed, installed and 
maintained by community volunteers.  Future grants from other public or private 
sources may be available.  
 
1)  Downtown Heritage Trail, Washington, DC 
http://www.culturaltourismdc.org 
 
2) Emerald Necklace Trail, Boston, MA 
http://www.emeraldnecklace.org 
 
3) Freedom Trail Boston, MA 
http://www.thefreedomtrail.org 
 
4) Indianapolis Cultural Trail 
http://indyculturaltrail.org 
 
5) High Line, New York City 
http://www.thehighline.org 
 
6) Philadelphia Public Art Project 
http://www.planphilly.com/eyes on the street 
 
What can be learned from these precedent projects is that every community has its 
own unique qualities and it is essential that these qualities be used to celebrate what 
is relevant to that community, within its available funding framework.   
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FUTURE CONSIDERATIONS: 
 
The following features were not included in the scope of the Pipeline Trail Master Plan.  
Further investigations are required including consultation with staff and the community, 
should they wish to be implemented in the future.  
 
Emergency Call Boxes 
 
The call boxes would be similar to those found on post-secondary campuses.  For 
example, McMaster University’s criteria for location of call boxes is based on the premise 
that anywhere on campus, a person should be able to see two emergency telephones.  
They also locate them in areas of high pedestrian traffic. 
 
Some preliminary locations for consideration along the trail include: 

 Between Province Street and Graham Avenue, at the alley intersection 
 Andrew Warburton Park 
 Between Fairfield and Paling Avenue at the alley intersection 
 At Mahoney Park 
 Brampton Street at Burgess Avenue 
 At rest stop intersection of Tate and Glow Avenue, southeast side 
 Leaside Park 

 
These locations are based on a generalized spacing of call boxes throughout the trail in 
order to establish a preliminary budget.  
 
Should emergency call boxes be desired in future, a detailed review of the Pipeline Trail 
would be required.  It is recommended that the Hamilton Police Service, City of Hamilton 
staff, and the community be consulted at that time. 
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Alley Connections 
 
Throughout the Pipeline Trail area, there are many locations where alleys intersect the 
Trail.  There has been recent interest expressed by residents of downtown 
neighbourhoods toward alley improvements and many have participated in clean up 
and monitoring activities on a voluntary basis. 
 
The following is a list of streets where public rear alley connections might be achieved: 
London Street North, Edgemont Street North, Park Row North, Province Street North, 
Crosthwaite Avenue North, Garside Avenue North, Cameron Avenue North (west side), 
Tragina Avenue North, Weir Street North, Fairfield Avenue North, Paling Avenue, 
Strathearne Avenue North (west side) 
 
Please refer to the Map of Pipeline Trail Alleyways. 
 
The study of alleys and their relationship to the Pipeline Trail was not included in the scope 
of this Master Plan.  Further examination will be required to determine the suitability of 
alleys as urban trail segments and their relationship to the Pipeline Trail. 
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