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Staff Report 

Origin 

At the October 19, 2022, Public Works and Transportation Committee meeting, Richmond 
resident Kevin Krygier presented concerns about user safety after dark along the Railway 
Greenway. A petition to "install lighting and integrate other safety enhancements that are 
consistent with CPTED, pedestrian, and cyclist safety standards" with fifty-six signatures was 
also submitted. Staff received the following referral: 

Refer presentation and the petition on the railway greenway to staff for review of CPTED 
principles and other relevant City of Richmond strategies and report back to Committee 
with an implementation plan. 

The purpose of this report is to respond to the referral and outline recommended next steps. 

This report supports Council's Strategic Plan 2022-2026 Focus Area #2 Strategic and 
Sustainable Community Growth: 

2.4 Enhance Richmond's robust transportation network by balancing commercial, public, 
private and active transportation needs. 

This report supports Council's Strategic Plan 2022-2026 Focus Area #3 A Safe and Prepared 
Community: 

Community safety and preparedness through effective planning, strategic partnerships 
and proactive programs. 

3. 4 Ensure civic infrastructure, assets and resources are effectively maintained and 
continue to meet the needs of the community as it grows. 

This report supports Council's Strategic Plan 2022-2026 Focus Area #6 A Vibrant, Resilient and 
Active Community: 

6. 2 Enhance the City's network of parks, trails and open spaces. 

Background 

Crime Prevention Through Environmental Design 

Crime Prevention Through Environmental Design (CPTED) is a conceptual framework that was 
developed by American criminologist C. Ray Jeffery in the 1970s. It is based on the notion that 
the quality and character of the built environment has a significant influence on public health, 
safety, and wellness, and is regularly cited by urban planners and design professionals. The 
CPTED principle of "natural surveillance" is most relevant to this discussion. Its premise is that 
a greater degree of visibility for a given public space, i.e., with clear sightlines, will deter 
criminal activity and instill a greater sense of security for users. 

7213846 

PRCS - 9



June 15, 2023 - 3 -

The City's Parks Services Department strives to create and maintain good visibility and clear 
sightlines in all new and existing park spaces through its planning, design, construction and 
maintenance practices. 

Railway Greenway Overview 

In 2010, the City purchased the Canadian Pacific Railway (CPR) corridor adjacent to Railway 
Avenue between Granville Avenue and Garry Street. The goal to develop a trail/greenway for 
pedestrians, cyclists, and other wheeled users was established in the 1979 Trails Plan and the 
subsequent 2010 Trails Strategy. In 2012, Council approved the Phase 1 Implementation Plan of 
the Railway Corridor Greenway following an extensive public consultation process. The 
associated report to committee "Railway Corridor Greenway- Phase 1 hnplementation Plan," 
dated November 6, 2012, outlined the initial priorities, intended future enhancements and 
community engagement results. While the report noted resident requests for lighting at bus stop 
connections, lighting along the multi-use path (MUP) was not indicated as a current or future 
priority. Since the initial implementation phase, subsequent enhancements to realize the original 
vision have occurred; these include extending the greenway north to River Road, planting trees 
and shrubs, installing site furnishings, improving crossings and bus stop connections, and 
creating new amenities such as picnic areas, community gardens and a bike park. 

Today, the Railway Greenway is an established linear City park that provides important 
ecosystem services as an ecological corridor, while concurrently serving as a corridor for various 
modes of active transportation. The MUP serves as one of Richmond's busiest cycling routes; 
Eco-Counter data from 2020 and 2021 indicated average daily cycling trips ranging from 
approximately 700 to 1,000 for the months of April through August. 

There is an existing on-road bicycle lane on both the east and west sides of Railway Avenue, 
which runs parallel to the Railway Greenway between Garry Street and Granville A venue that is 
illuminated by roadway lighting. 

Relevant City Strategies 

The Council-approved Enhanced Accessibility Design Guidelines and Technical Specifications 
aim to improve accessibility in public facilities and open spaces; they include references to 
outdoor lighting. Section 4.14 'Outdoor Recreational Facilities' notes "on paths, install lighting, 
waste receptacles, benches, drinking fountains, trees and shrub plantings, and other pedestrian 
path elements, in a location adjacent and not encroaching on the accessible path." Section 4.16 
'Outdoor Lighting Considerations' notes that "artificial lighting and natural light ... should 
provide a glare-free evenly distributed light where requfred, at outdoor working areas, on 
accessible path routes, at areas of potential hazard, and at building entrances and places of 
outdoor amenity." 'Outdoor Lighting Principles' note that "illumination along an accessible 
route should not create any dark or shadowy areas." 

The provision of lighting in parks occurs on a site-specific basis, and is commensurate with park 
amenities and community need, e.g., sport fields and urban environments where lighting is 
deemed necessary to ensure safe passage or access to amenities that operate after dark; in these 
cases, lights typically operate on a sensor or timer from dawn to dusk. The Parks and Open 
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Space Strategy (POSS) Implementation Plan does refer to lighting: Outcome #2 "The system is 
inviting, accessible, and safe, enabling residents and visitors to feel comfortable and connected to 
the community;" and Priority Action #5 "Provide lighting for those locations intended for night 
time use, primarily urban places where there are adjacent, complementary uses." 

The Community Wellness Strategy does not specifically refer to lighting; however, Focus Area 
#4 is to "Facilitate supportive, safe and healthy natural and built environments." Its key actions 
include references to improving accessibility and addressing barriers to using existing pedestrian 
and cycling routes. 

Finally, the Community Energy & Emissions Plan 2050 includes Action 5 .2.1 (Expand existing 
walking and rolling connectivity within and between neighbourhoods) to "review development 
requirements and urban design guidelines as necessary to ensure streets, lanes, and walk/roll 
infrastructure are accessible, and easy to navigate for all ages and abilities." 

Analysis 

Existing Conditions 

In response to the referral received, staff procured the services of a qualified electrical engineer, 
PBX Engineering Ltd. (PBX), to study lighting levels along the Railway Greenway, from Garry 
Street to Westminster Highway, and prepare a report summarizing its findings; refer to 
Attachment 1 PBX Engineering Technical Report, Railway Greenway Lighting Study. As there 
are no established City Park lighting standards, the City's current Engineering Design 
Specifications for Roadway Lighting were used. These specifications are based on the 
Illuminating Engineering Society (IES) standards and can be applied to off-street pathways as 
well as roadways. 

The final report from PBX reached the following conclusions with respect to existing conditions: 

• 

• 

• 

• 

Existing lighting levels for almost the entirety of the Railway Greenway do not meet IES 
standards; the exception being areas with close proximity(< 30 metres) to lit 
intersections; 
Spillage from existing roadway lighting is insufficient to light the Railway Greenway to 
IES standards; 
Segment 1 - from Garry Street to Steveston Highway (approximately 470 metres in 
length) - had the best lighting levels, due to nearby BC Hydro lease lights; and 
Segment 6- from Granville Avenue to Westminster Highway (approximately 786 metres 
in length)-had the worst lighting levels, due to the absence of parallel roads to provide 
light spillage. 

Potential Lighting Strategy 

As a reporting deliverable, PBX outlined a lighting strategy that would meet City illumination 
targets along the Railway Greenway. Based on their lighting assessment and computer 
simulations, PBX noted that the installation of 166 light poles with a height of 4.57 metres, 
spaced at 30 metres on centre, with lamp and fixtures that correspond to City Engineering design 
specifications, would be expected to meet City lighting standards. A Class D cost estimate for 
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this design was provided, with a projected cost of $1,367,000. The costs were broken down per 
segment, and ranged from $144,000 to $254,000 - refer to Table 1. 

Table 1: Cost Estimate for PBX Lighting Design 

Segment Poles per Segment Segment Length Cost per Segment 

Steveston Highway Quarter 16 470m $ 
Williams Road Quarter 27 800m $ 
Francis Road Quarter 31 800m $ 
Blundell Road Quarter 28 785 m $ 
Granville Avenue Quarter 32 786m $ 
Westminster Highway Quarter 32 786 m $ 
Total 166 4,427 m $ 

Alternative Lighting Solutions 

PBX also provided input on alternative lighting approaches, including solar lights, 
photoluminescent aggregate and bollards. 

144,000 

231,000 

254,000 

230,000 

254,000 

254,000 

1,367,000 

PBX raised caution with the use of solar lights for this application due to the limited availability 
of sunlight throughout much of the year, battery maintenance and potential theft, placement 
limitations for optimal sunlight capture and a higher upfront cost. 

Photo luminescent aggregate is a type of material that is applied to the pathway itself and can 
absorb and store light energy from natural or artificial light sources and then emit that energy in 
the fonn of visible light in darkness. When mixed with concrete or asphalt, photo luminescent 
aggregate can be used to provide pathway illumination for pedestrian walkways, paths and trails. 
PBX did not recommend the use of photo luminescent aggregate in this application due to the 
limited duration of emitted light, limited brightness and extent of illumination, maintenance 
requirements and costs required to replace existing paving. 

Bollards, short vertical posts often used to control vehicle and pedestrian traffic, can be designed 
with integrated lighting. PBX did not recommend the use of bollards in this application due to 
their limited height, poor illumination coverage, and cost; they noted that bollards might be more 
appropriate for decorative or ambient lighting. 

Considerations 

To determine whether lighting is appropriate for the Railway Greenway, there are a number of 
factors that should be considered. 

Community Impact 

The Railway Greenway passes through a number of predominantly single-family home 
residential neighbourhoods, in some cases with limited visual screening, e.g., tree or shrub 
planting, between the pathway and adjacent homes. The introduction of pathway lighting could 
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lead to unintended light trespass, and may have a perceived negative effect on adjacent residents. 
This will be carefully considered and included in the public consultation process. 

While the petition received indicates a number of Richmond residents are in favour of lighting 
implementation to address safety concerns, staff recommend that this preference should be 
verified through consultation with the broader community. 

Ecological Impact 

In addition to providing a MUP for various modes of active transportation, the Railway 
Greenway serves as an ecological conidor, as noted in the City's Ecological Network 
Management Strategy. It is an important piece of green infrastructure that offers ecosystem 
services, including but not limited to stonnwater management, provision of food and wildlife 
habitat, reducing the urban heat island effect, etc. It enhances the City's ecological network by 
creating a continuous green linkage between the south and middle arm of the Fraser River that 
facilitates the movement of animals, nutrients and energy. 

!flighting is implemented along the Railway Greenway, staff will assess and bring forward 
measures to mitigate negative effects on wildlife and ensure the continued provision of habitat 
and ecosystem services within the cmTidor. 

Associated Costs 

As noted above, PBX has developed a cost estimate for approximately $1.3 7 million to 
implement the recommended lighting approach along the Railway Greenway. Oppo1iunities for 
phased implementation, and/or the use of a combination oflighting alternatives can be explored, 
however in any case a capital funding request would need to be submitted for Council 
consideration. 

Local Precedents 

City of Vancouver Outdoor Lighting Strategy 

In 2019, the City of Vancouver adopted an Outdoor Lighting Strategy to provide direction on 
outdoor lighting on streets, public spaces and private properties across the city. Its stated intents 
are to: 

• Improve public safety; 
• Provide accessible and inviting outdoor spaces; 
• Reduce light pollution; 
• Reduce energy usage and cost; and 
• Minimize ecological impacts. 

One of its specified goals is to "Provide accessible and inviting spaces," noting "An improved 
public lighting network can help those who feel vulnerable to harassment and violence feel more 
secure by making outdoor spaces more visible and inviting." 
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Arbutus Greenway Solar-Powered Lighting 

The Arbutus Greenway is an 8.8-kilometre paved pathway on a fonner rail line that runs between 
the Fraser River and False Creek in Vancouver. In 2019, the City implemented a solar 
photovoltaic lighting system along a 900-metre long section of the pathway with limited ambient 
lighting. Thirty solar-powered LED light poles, spaced at approximately 30 metres on centre, 
were installed between West 37th Avenue and West 33rd Avenue on the Arbutus Greenway. 

The cost for supply, installation and commissioning was approximately $400,000 (roughly 
$13,500 per unit). The lights have been operated in 'dimmed' mode to provide adequate lighting 
while minimizing light spillage and conserving energy stored in the batteries, and the fixtures 
have shrouds to further manage light spillage. Field reviews demonstrated that there are no 
significant light trespass issues. The supplier, Urban Solar, noted that the lights could operate at 
these levels for over 20 days without solar recharge. 

Further development of the Arbutus Greenway, including expansion of the lighting program, has 
not been realized to date. However, this project has been cited as a successful local example of 
off-grid solar lighting along an active transportation corridor. 

While PBX raised caution with the use of solar lighting to meet City illumination targets, 
successful local precedents such as the Arbutus Greenway indicate that it may be a viable 
approach and warrants further study. 

Next Steps 

Staff are seeking endorsement from Council to proceed with public consultation, engagement 
and ecological assessments to detennine community preferences and potential impacts for 
introducing lighting along the Railway Greenway. For an initiative of this magnitude with 
significant associated costs, and the potential to affect adjacent residents, pathway users and 
wildlife, it is paramount to consult with subject matter experts and Richmond residents while 
exploring opportunities to expand use of the Railway Greenway. 

A public consultation process would adhere to the City's standard practices and consist of a 
combination of a Let's Talk Richmond online engagement process and in-person events. In 
addition to local residents, stakeholders would include those with expertise in accessibility, 
active transportation, and environmental impacts of lighting. 

In the meantime, staff will work to ensure routine pruning and preservation of sightlines through 
existing planted areas to the degree possible. 

Financial Impact 

There is no financial impact at this time. 
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Conclusion 

In response to the referral, staff procured the services of a qualified electrical engineer, PBX 
Engineering Ltd., to study existing lighting levels along the Railway Greenway (Garry Street to 
Westminster Highway) and provide a lighting strategy that would meet IES standards. 

Staff recommend conducting a comprehensive public consultation and engagement process to 
detennine community preferences and the ecological impact oflighting along the Railway 
Greenway. Once completed, staff would report back to Council with the results to infonn next 
steps. 

Kevin Fraser 
Research Planner 2 
( 604-233-3311) 

Att. 1: PBX Engineering Technical Report, Railway Greenway Lighting Study, City of Richmond 
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1 Executive Summary 

.... .... . . . . . . . . • ■ • ■ •• •••• •••• ■ • ■ • •• 
: : •••• = = 
ENGINEERING 

The City of Richmond retained PBX Engineering (PBX} to provide a lighting level assessment and lighting analysis report 

for the Railway Greenway ("The Greenway"} from Garry Street to Westminster Highway. It is understood that the 

Greenway is a multi-use path (MUP} along the westside of Railway Avenue with multiple at-grade street crossings. PBX 

assumes the area to have medium pedestrian activity based on surrounding land use. The intention of this assignment 

is to identify the need for additional lighting to meet the recommended lighting levels of a MUP. 

This report describes the methodology and findings of the lighting assessment for all segments of the Greenway. In 

this report there are two main parameters that are considered as follows : 

• llluminance is the amount of light hitting on a given surface and is a measure of the density of light incident 

on a surface. The number of lumens incident on a surface (real or imaginary} is divided by the area of the 

surface to obtain the average illuminance over that area . The unit for illuminance is lux (Ix} . 

• Uniformity may be expressed as the ratio of the average level of illuminance to the minimum level. A high 

degree of uniformity of lighting has traditionally been accepted as desirable. The closer the uniformity ratio 

is to 1:1 the more evenly distributed the light with fewer bright spots or dark shadows in the calculation area . 

Based on IESNA RP-8-21 Roadway Lighting Table 11-2 and City of Richmond standards the evaluation criteria utilized 

in this assessment include: 

• Minimum maintained average horizontal illuminance 

• Average vertical illuminance at 1.Sm above the pavement 

• Uniformity ratio 

5 lux 

2 lux 

5:1 

The lighting assessment survey was conducted on the Railway Greenway on March 14th, 2023. The assessment started 

after Evening Civil Twilight (7:48pm} when all nearby roadway fixtures would be illuminated . The light readings were 

attained where lighting levels changed significantly and the lighting of roadway intersections and crosswalks were not 

collected as they are outside the scope of this report 

Of the segments that have been assessed, it has been determined that the Steveston Highway Quarter is currently the 

most lit segment with an average of 4 lux, and the Westminster Highway Quarter is the least lit segment, with an 

average of 1 lux. 

During winter months, little to no foliage is on the trees along the Greenway. As this site visit occurred during this 

time, the noted values were taken during the best-case scenario for light levels. As the summer months approach, 

and the leaves return to the trees, there will be more blockage between the roadway lighting and the Greenway, 

decreasing the values even further. 

Based on these findings, PBX designed a lighting solution for the Greenway using City of Richmond recognized 

products. To meet the evaluation criteria, 166 poles spaced at approximately 30 meters on centre would be required 

to light the Greenway. 

Several alternative lighting options were explored including solar lighting, photoluminescent aggregate and 

illuminated bollards. PBX does not recommend use of these solutions for this location. 

It is estimated the total cost to complete these upgrades will be $1,367,000. 
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Technical Report 

2 Introduction 

.... .... . . 
■ • • • • • 

=···· =···· •.. • ■ • ■ ■ 

= : •••• = = 
ENGINEERING 

The City of Richmond has contracted PBX Engineering to perform a lighting assessment of the Railway Greenway ("The 

Greenway") corridor from Garry Street to Westminster Highway and provide possible solutions for improvement. A 

field review was completed on March 14th, 2023. For the purposes of this study, the Greenway was divided into 

segments as shown below: 

Table 1: Greenway Segments 

# Segment Name Start End Length 

1 Steveston Highway Quarter Garry Street Steveston Highway 470m 

2 Williams Road Quarter Steveston Highway Williams Road 800m 

3 Francis Road Quarter Williams Road Francis Road 800m 

4 Blundell Road Quarter Francis Road Blundell Road 785m 

5 Granville Avenue Quarter Blundell Road Granville Avenue 786m 

6 Westminster Highway Quarter Granville Avenue Westminster Highway 786m 

3 Lighting Standards 
The Illuminating Engineering Society (IES) has established standards and best practices that have been adopted by the 

City of Richmond. These standards have been applied to this assessment in order to inform recommendations. In this 

report there are two main parameters that are considered as follows : 

• llluminance is the amount of light hitting on a given surface and is a measure of the density of light incident 

on a surface. The number of lumens incident on a surface (real or imaginary) is divided by the area of the 

surface to obtain the average illuminance over that area . The unit for illuminance is lux (Ix). 

• Uniformity may be expressed as the ratio of the average level of illuminance to the minimum level. A high 

degree of uniformity of roadway lighting has traditionally been accepted as desirable. The closer the 

uniformity ratio is to 1:1 the more even evenly distributed the light with fewer intense bright spots or dark 

shadows in the calculation area. 

For the purposes of this report, the recommended lighting level for the Greenway is noted in the following table: 

Table 2: Lighting Design Criteria 

MINIMUM MAINTAINED AVERAGE VERTICAL 
PEDESTRIAN AVERAGE HORIZONTAL ILLUMINANCE AT 1.5M ABOVE THE 

USAGE AT NIGHT ILLIMNANCE 

{EAvG, LUX) 

MEDIUM PEDESTRIAN 

ACTIVITY 
5 lux 

This table is based on /ESNA RP-8-21 Roadway Lighting Table 11-2 
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PAVEMENT 

(EvAVG, LUX) 

2 lux 

UNIFORMITY 
RATIO 

(EAvGIEM1N) 

5 
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4 Methodology 

4.1 Field Measurements 

=···· =···· = : . . . . .. .... .... . 
! : ... = =· ·= 
ENGINEERING 

The lighting assessment survey was conducted along the Greenway on March 14th, 2023 and was started after Evening 

Civil Twilight {7:48pm) when all nearby roadway fixtures would be illuminated . Evening Civil Twilight is defined as 

when the geometric center of the sun is 6 degrees below the horizon . This start time also ensures that there is a 

minimal level of ambient light. 

On March 14th, 2023, the weather was overcast on site. The cloud cover was high in the atmosphere and did not 

obstruct the existing lighting infrastructure but did filter out moonlight. 

A Minolta llluminance Meter model T-10 was employed to record the field measurements. The lighting sensor was 

attached to a tripod at a height of 1.Sm to ensure consistent sensor reading. 

The survey points were chosen based on the size of the survey areas to ensure that a reasonable representation of 

the area was captured. Due to the large stretches of complete darkness the survey points were attained where lighting 

levels changed significantly. The lighting of roadway intersect ions and crosswalks was not collected as it is outside the 

scope of this report. 

4.2 Lighting Design Simulation 
To find a possible lighting solution Agi32 was used as it is widely accepted industry standard lighting design 

software. It was used to determine the luminaire mounting height and spacing required to meet the lighting design 

criteria mentioned in Section 3. 

The following should also be noted : 

■ A light loss factor (LLF) of 0.82 was used for the evaluation . 

■ The American Electric Lighting (AEL) Autobahn fixture (ATBMic-P101-MVOLT-R3L-3 K HSS) was used for 
the proposed fixture. 

■ IES files for fixtures were downloaded from the AEL website . 

■ Where possible, pedestrian lights were positioned on the West side of the Greenway, with luminaire 
arms facing East towards Railway Avenue 

5 Findings 

5.1 Observations 
The following sections describe in detail what was observed on site, and potential changes that could occur in the 

surrounding environment due to seasona l changes. 

pbxeng.com 
May 12, 2023 

Page 2 
Version 2.0 

PBX# 230054 
City of Richmond 

PRCS - 22



=···· =···· : = . . . . .. 
RAILWA Y GREENWAY LIGHTING STUDY 

Technical Report 

.... .... . 
! E ••• : =· •= 
ENGINEERING 

Table 3: Site Observations 

# SEGMENT 

1 Steveston Highway 

Quarter 

2 Williams Road 

Quarter 

3 Francis Road 

Quarter 

4 Blundell Road 

Quarter 

5 Granville Avenue 

Quarter 

6 Westminster 

Highway Quarter 

pbxeng.com 
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EXISTING NEARBY LIGHTING 

-BC Hydro lease lights along Greenway facing Railway 

Avenue. City of Richmond street lights along far side of 

Railway Avenue 

-Single davit luminaire at mid block crosswalk 

-Approximately 100m South of Steveston Highway 
crossing a Hydro lease light burnt out. The effect of this 
light missing reduces the lighting levels from near 
recommended level to not meeting. 

FOLIAGE 

Sparsely treed for majority 

of trail 

-City of Richmond street lights along far side of Railway Heavily treed on one side of 

Avenue. Impact of street lights minimal due to distance the Greenway for majority of 

from trail the trail 

-Single davit luminaire facing Railway Avenue at 

mid block crosswalk 

-BC Hydro lease light at the crossing of Railway and 

Princeton Avenue 

-City of Richmond street lights along far side of Railway 

Avenue. Impact of street lights minimal due to distance 

from trail 

-City of Richmond street lights along far side of Geal 

Road . Impact of street lights minimal due to distance 

from trail 

-Single davit luminaire facing Railway Avenue at 

Woodwards Road crosswalk 

-City of Richmond street lights along far side of Railway 

Avenue. Impact of street lights minimal due to distance 

from trail 

- BC Hydro lease lights along far side of Railway 

Avenue. Impact of street lights minimal due to distance 

from trail 

-BC Hydro lease lights along McCallan Road. Impact of 

lights minimal due to distance from trail. 

-Single davit luminaire facing Railway Avenue at 

Colbeck Road crosswalk. 

-Downlights at JN Burnett Secondary School but the 

impact is minimal due to distance from trail. 

Single BC Hydro lease light 20m South of Westminster 

Highway crossing 
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Heavily treed on one side of 

the Greenway for majority of 

the trail 

Heavily treed for majority of 

the trail 

Heavily treed for majority of 
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For the purpose of this report, a condensed set of the total lighting measurements were used to evaluate the 

illuminance against the recommended levels. It is assumed that the area is large enough that these points would 

represent a suitable average for the segments in question without performing an impractical amount of data 

collection. To that end, the specific point values, and not the average of the entire zone is used as a reference. The 

summary of the measured lighting levels using a hand held light meter can be found in Appendix A. 

5.2 Seasonal Affect 
During winter months, little to no foliage is on the trees along the Greenway. As this site visit occurred during this 

time, the noted values were taken during the best-case scenario for lighting levels. As the summer months approach, 

and the leaves return to the trees, there will be more blockage between the roadway lighting and the Greenway, 

decreasing the values even further. 

6 City of Richmond Pathway Lighting Design 
The design for additional lighting along the Greenway using City of Richmond approved products, includes a 4.57m 

(15 ft) Side Mounted Luminaire pole with an American Electric Lighting Autobahn ATBMic 20W luminaire fixture . To 

meet the recommended lighting levels, 166 poles with an average spacing of 30m per pole would be required to 

complete this design sufficiently. The breakdown of the design per segment can be seen in the table below, (refer to 

Appendix B for a Class D summary of costs): 

Table 4:Lighting Design 

SEGMENT POLES PER SEGEMENT COST PER 
SEGMENT LEGNTH SEGEMENT 

Steveston Highway Quarter 16 470m $144,000 

Williams Road Quarter 27 800m $231,000 

Francis Road Quarter 31 800m $254,000 

Blundell Road Quarter 28 785m $230,000 

Granville Avenue Quarter 32 786m $254,000 

Westminster Highway Quarter 32 786m $254,000 

TOTAL 166 4.4km $1,367,000 

6.1 Lighting Calculations 
The following table identifies the theorical lighting levels for the proposed lighting design of the Greenway using the 

AGl32 lighting analysis software. All calculations were completed using the American Electric Lighting Autobahn 

fixture, ATBMicro 20W Type 3 Long Throw. The detailed results of the lighting calculations can be found in Appendix 

C. 
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Table 5: Software Calculations (AGl32) 

SEGMENT ILLUMINANCE 

Steveston Highway Quarter 7.99 lux 

Williams Road Quarter 7.96 lux 

Francis Road Quarter 8.30 lux 

Blundell Road Quarter 8.25 lux 

Granville Avenue Quarter 9.44 lux 

Westminster Highway Quarter 9.45 lux 

7 Alternative Lighting Options 

7.1 Solar Lighting 

=···· =···· = = . . . . .. .... .... . 
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VERTICAL UNIFORMITY 
ILLUMINANCE (LAVG/LMIN) 

7.23 lux 4.70 

7.42 lux 4.98 

7.59 lux 4.91 

5.43 lux 4.58 

8.11 lux 4.72 

6.24 lux 4.50 

Solar street lights would not be suitable for this design, based on the following considerations: 

• Limited Availability of Sunlight: One of the main challenges with solar street lights is that they require high 
amounts of sunlight to function properly. In Metro Vancouver's rainy climate, solar panels may not function 
at full capacity. This could result in reduced lighting or a shorter lifespan for the street lights. Due to the 

location of this project, these lights would not be able to provide consistent lighting year-round . 

• Battery Maintenance & Theft: Solar street lights rely on batteries to store energy, and these batteries require 
maintenance to ensure they function correctly. If the batteries are not properly maintained, they may fail, 

resulting in insufficient lighting. Furthermore, battery banks have been identified as attractive targets for 
theft. 

• Placement Limitations: Depending on the location and orientation of the street lights, it may be difficult to 
position the solar panels in an optimal position to capture sunlight. This can impact the efficiency and 

effectiveness of the street lights. Considering the many trees shad ing the Greenway and the number of lights 
required to meet the given lighting criteria, shading due to trees is likely and will result in reduced efficiency 

of the lights. 

• Cost: Solar Street lights have a higher upfront cost per pole than traditional grid-connected street lights . 

However, they save money in cost for trenching and conduit between poles. The linear cost per metre is 

$920/metre. 

Ultimately, the decision to use solar street lights depends on a variety of factors, including the location, lighting 

requirements, and budget. 

7 .2 Photoluminescent Aggregate 
Photoluminescent aggregate is a type of material that can absorb and store light energy from natural or artificial light 

sources and then emit that energy in the form of visible light in darkness. When mixed with concrete or asphalt 

photoluminescent aggregate can be used to provide pathway illumination for pedestrian walkways, paths and trails. 
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Figure 1: Photoluminescent Aggregate 

.... .... . . . .. .. . 
=···· =···· ... ! ! ... = =· ·= 
ENGINEERING 

PBX does not recommend the use of photoluminescent aggregate in this application for the following reasons: 

• Limited Duration : The duration of the emitted light from photoluminescent aggregate is limited by the 
amount of light energy it can absorb and store. Once the stored energy is depleted, the material will no 
longer emit light, which means it may not be effective in situations where sunlight is limited for extended 

periods of time. 

• Limited Brightness: The intensity of the light emitted by photoluminescent aggregate is often much lower 
than that of other lighting sources, which means it may not be bright enough to provide adequate visibility 
in all situations. 

• Maintenance Requirements: Photoluminescent aggregate requires periodic maintenance to ensure that it 
remains functional, including snow clearing. Over time, the material can become dirty or damaged, which 
can reduce its ability to absorb and emit light. 

• Facial Lighting: Photoluminescent aggregate would not be an equivalent to traditional pathway lighting as it 

would only provide the ability to see the pathway, and not what is in the surrounding area. 

• Replacement of Existing Pavement: This product would require an entire replacement of the existing 
functional pavement on the greenway. 

• Cost: Adding photoluminescent aggregate is an additional cost to asphalt or concrete pour and is more 
expensive than traditional materials. The linear cost per metre is $2,300/metre. 

7.3 Illuminated Bollards 
Bollards, which are short vertical posts often used to control vehicle and pedestrian traffic, can be designed with 

lighting features . However, they may not be suitable for functional lighting for several reasons: 

• Limited height: Bollards are typically low to the ground, which means that the light they emit may not reach 
far enough to adequately illuminate an area. This can make them less effective for providing functional 
lighting, particularly in larger spaces. 

• Limited coverage: Bollard lights are often designed to cast light in a specific direction or pattern, which may 
not be sufficient to provide full coverage of an area. This can create dark spots or shadows that can be 

hazardous, particularly in areas where people are walking or riding . 

• Cost: Due to the limited height and coverage additional bollards are required to reach the same lighting levels 

as street lights. The linear cost per metre is $1,370/metre. 

For these reasons, bollards may be better suited for decorative or ambient lighting rather than functional lighting. PBX 

does not recommend the use of Illuminated bollards to provide sufficient trail lighting. 
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8 Conclusions & Recommendations 

8.1 Conclusions 
The following conclusions were made while conducting this study: 

.... .... . . . . . . . . 
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• Existing lighting levels for almost the entirety of the Greenway are insufficient and do not meet City-adopted 

lighting standards, the only readings that met the recommended lighting criteria were less than 30m from the 

closest intersection. 

Figure 2: Lighting at the Francis Rd. Intersection 

• Spil lage from roadway lighting is insufficient to light the Greenway. Overall Segment 1, the Steveston Highway 

Quarter, does not meet lighting recommendations but has the best lighting (much of the trail had a rating of 4 

lux) due to the nearby BC Hydro lease lights. Segment 6, the Westminster Highway Quarter, has the worst 

lighting as there are no roads parallel to the path to provide light spillage. An average of 0.5 lux was not 

uncommon. 

■ In order to meet recommended lighting levels along the Greenway, additional poles along the Greenway are 

required . 

• Solar lighting, photoluminescent aggregate and bollards are not suggested for this design. 

8.2 Recommendations 
Based on the findings summarized in the previous sections, a list of recommendations has been provided . The 
recommendations below are based on the calculated values from the computer simulation : 

• Installation of 166 additional 4.57m light poles to meet recommended lighting levels along the Greenway. This 

insta llation can be completed over several years . 

• The ATBMic-P101-MVOLT-R3L-3K HSS fixture is recommended . 

• Poles should be spaced about 30 m apart to meet lighting criteria . 
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9 Closure 
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This document has been prepared based upon the information referenced herein and on-site findings. It has been 

prepared in a manner consistent with good engineering judgement. Should new information come to light, PBX 

Engineering Ltd. requests the opportunity to review this information and our conclusions contained in this report. 

This document has been prepared for the exclusive use of the City of Richmond, and there are no representations 

made by PBX Engineering Ltd . to any other party. Any use that a third party makes of this document, or any reliance 

on or decisions made based on it, are the responsibility of such third parties. 

Prepared By: 

Delainey Sampson E.I.T. 
Design Engineer 

p. 1.604.408.7222 
e. delainey.sampson@pbxeng.com 
Permit to Practice Number: 1000208 
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Reviewed By: 

Kara Imhof P.Eng 
Project Engineer 

p. 1.604-789-1784 
e. Kara .lmhof@pbxeng.com 
Permit to Practice Number: 1000208 
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24,640.00 

8,742.00 

27,480.00 

7,200.00 

17,936.00 

8,o400,00 

7,487.10 

1,649.70 

10,000.00 

101,IU,IO 

41,580.00 

14,880.00 

47,780.00 

5,520.00 

30,267.00 

10,800.00 

12,744.00 

2,808.00 

10,000.00 

Lln1 Tolal1 TOTALS 

47,740.00 

14,880.00 

47,040.00 

11,040.00 

34,751.00 

12,400.00 

12,744.00 

2,808.00 

10,000.00 

P■ge1 or2 
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PBXEnglneerlngUd. 

Oe1c:r1ptlon 

1.01 CoR Type S1 Conc11!\e Bue 28 • 

1.02 35mmRPVCCond111l 785 $ 

1.03 Trenc:hlng1ndBac:ldlD(Gravel} 781 S 

1.05 T11!nc:hlng 1nd Bac:kf\R (A1phd) 

1.06 l.aneway 4,57m Llnlln11ir1 Pole, Galv & Powd1t Coated, RICHMOND 28 • 

1.07 ATBM1o-P101-MVOLT-R2-3K 28 • 

1.08 No. e RW90 2355 $ 

1.09 No. 8 RW90 785 S 

1.10 BC Hyd,o OIKOnneet ind New Servlc:e Dip LS 

1.01 CoR Type S1 Conc:rele Bae 32 • 
1.02 35nvn RPVC Co1M111M 786 • 
1.03 TrenchnQ ind Bac:ldll {Gravel} 7'40 • 
1.05 Trenching 1nd Bac:ldll(A1phd) " • 
1.06 l.aneway 4.57m Li.nln11ke Pole, Gillv & Powder Coiled, RICHMOND 32 • 
1.07 ATBM1c,-P101-MVOLT-R2-3K 32 • 
1.08 No. 6 RW90 2358 • 
1,09 No.8RW90 786 • 
1.10 BC Hydro OIKOmeet Ind New Service Olp LS 

1.01 CoR Typa S1 Conc:ll!te B.ne 32 s 

1.02 35mm RPVC Conduit 786 • 
1.03 Tll!nc:hWl!I and B1c:kfil {Gravel} 782 s 

1.CIS Trenching Ind B1c:kfil (A1phd) ,, • 
1.06 l.aneway 4.57m Ll.ffli111lr11 Pole, G1lv & Powder Coiled, RICHMOND 32 • 
1.07 ATBMl~P101-MVOLT-R2-3K 32 ' 
1.08 No. 6 RW90 2358 s 

1.09 No. 8 RW90 786 s 

1.10 BC Hydro Dlleomeet Ind New Servk:e Dip LS 

1, ClvD Workl beyond trencNng ind baddlling ,re not incllldllld In thla uUmate. 

2. ApplJc:.ble IIXH 111! not inc:Mled. 

Revl1111 d: M1rc:h31, 2023 

Railway Greenway UghUng 
Clan D Con,tNellon Co.t Eltlm11e 

MJ11er11I Coit Tol1l Mite rial Labour Total Labour Equipment Total Equipment 

1,000.00 $ 

15,00 $ 

60.00 $ 

600,00 $ 

581.00 S 

220,00 $ 

5.31 S 

3.51 $ 

10,000.00 S 

1,000,00 • 
15,00 • 
60.00 • 

600.00 • 
581 .00 • 
220.00 • 

5.31 • 
3,51 • 

10,000.00 s 

1,000.00 • 
15.00 s 

60.00 s 

600.00 • 
581.00 s 

220.00 s 
5,31 s 

3.51 s 

10,000.00 s 

28,000.00 6.00 

11,n5.oo o.CM 

46,860.00 0.00 

2,400.00 1.00 

16,268.00 6.00 

8,160.00 2.00 

12,505.05 0.00 

2,755.35 0,00 

10,000.00 0.00 

32,000.00 6.00 

11 ,790.00 0,0,4 

44,400.00 0.00 

9,600.00 1.00 

18,592.00 6.00 

7,040.00 2.00 

12,520.98 0,00 

2,758.86 0,00 

10,000.00 0,00 

32,000.00 8.00 

11 ,790.00 0,04 

46,920.00 0,00 

7,200.00 1.00 

16,592.00 6.00 

7,040.00 2.00 

12,520.98 0,00 

2,758.86 0.00 

10,000.00 0,00 

PBX 230054 
v1.0 

15,120.00 . . 
2,826.00 $ .. . . 

360,00 $ . . 
15,120.00 S . . 
5,040.00 $ 

. . . . .. 

. . . . .. 

17,280.00 

2,829.60 $ . s 

. s . s 

1,440.00 $ 

17.280.00 S . s . s 

5,760.00 $ . s 

. s . s . s 

. s . s .. . s 

17,280.00 . s 

2,829.60 $ . s . s 

. s . s .. 
1,080.00 S . s 

17,280.00 $ . s 
5,760.00 $ . s . s .. 

. s . s . s 

• s 

Cltyol Rlchmond 

Lln1Tolala TOTALS 

43,120.00 

14,601.00 

46,860.00 

31,388.00 

11,200.00 

12,505.05 

2,755.35 

10,000.00 

49,280.00 

14,619.60 

44,400.00 

11 ,040.00 

35,872.00 

12,800.00 

12,520.98 

2,758.86 

10,000.00 

49,280.00 

14,619.60 

46,920.00 

8,280.00 

35,872.00 

12,800.00 

12,620.98 

2,758.86 

10,000.00 

Page2ol2 
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:···· :···· = : • • • • ■ • .... .... . • ■ • • • 
: I■■■• I I 
ENGINEERING 

PBX# 230054 
City of Richmond 
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Ste\'eston Hlghw;iy 
lllunun;ince (Lux) 
AV•1age • 7 . 99 
~laxlmun • l 9 . 0 
mnlmum • 1.7 
fwg/Mln RH1o • ~.70 

!:leveston lil',lh.:ay 1/ectk .. l !:outh 
l llumlnanc<' I L·~x ! 
Av'!cage 7 .2] 

!:av'!eton H~gt.-.·a:,, V'!rti.::;,J Horth 
!lbm.lna11C'e lLu;(I 
t'.,·t.:·age - 7 . ~7 

BUNTING AVE. 

23WJH0 UOHTINQ CN..CtJLAT'IOM-DfWT flEJIORT DS 

Rev. DATE DESN QC QA 

FOR CONTINUATION SEE AA ABOVE 

'"'' m,; 

~ 
1:250 

FOR CONTINUATION SEE SHEETE002 

I I 
STEVESTON HWY. 

FOR CONTINUATION SEE BB ABOVE 

■■■■ •••• ■ • 
■ ■ ■ ■ ■ ■ 

;■■■• i:::= ==·=: 
ENGINEERING 

PBX ENGINEERING Lid. 
Suite 300-131 Wiler St. 
Vancouver SC, V6B 4M3 

Tel 604.406.7222 
www.pbKeng,oom 

CllY OF RICHMOND 
MUP UGH'TING CALCULATION 

SEGMENT 1 - GARRY ST TO STEVESTON HWY 

PROJECltlUU8ER 

230054 

DRA-GNUMBER 

EOO\ 
""· 

I 
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t 
Willia= Road 
lllumlnanc• ILUX) 
Avarag" • 7.96 
!~axlr:.um • 19.2 
IHnll:IUID • 1.6 
Avg/~:in Rill}O • ~ . 98 

~I\. llia;;-,:, Roid South 
Illup,;rum,;:., [Lux) 
A·,etage ~ 7. 4!: 

WI l 1 !1o10,i J;.,:,a::1 tl<>rth 
!l lwrrJ.r,anc~ llu1t) 
Av<.raQe • 7.42 

0 

SL 

p 

L.C:'--=~ I r1 -------~ 

STEVESl°NI HWY. 

FOR CONTINUATION SEE SHEET E001 

2JMAR10 IJQlHT1NQ CALCU.AmH-ofWT R£POIIIT OS 

Rev. DATE DESN QC QA 

FOR CONTINUATION SEE SHEET E003 

•••• •••• • ■ • ■• • • ■ 

i:: ... ■ : ... ■ ••• 

i : ... = :· ·: 
ENGINEERING 

PBX ENGINEERING Lid. 
Suite 300-131 water St. 
Vanoouver BC, V6B 4M3 

Tel 604.408.7222 
www.pbxeng.com 

CITY OF RICHMOND 
MUP LIGHTING CALCULATION 

SEGMENT 2 - SWIESTON HWY TO WIL.UAMS RD 

0RA-CNUU8E:R 

EOOZ 
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FOR CONTINUATION SEE EE 

FOR CONTINUATION SEE SHEET E002 

2JWJl 10 UQffflfO CM.aU.llOH-olW'T flEIOlfl' OS kl " 
Rev. DATE DESN QC QA 

SITE PLAN 
~ 

FOR CONTINUATION SEE E<XM 

FOR CONTINUATION SEE EE ABOVE 

SOLE 

NTS 

··- .... . . . . . . . . . . . . .. ··- .... . ! ! ... a:·•: 
ENGINEERING 

PBX ENGINEERING Lid. 
Sufte300-131 W'aterSl 

Vanc:ower BC, V8B 4MJ 
Tel 504.408.7222 
www.pbxeng.c:om 

CITY OF RICHMOND 
MUP UGtlllNG CAI.CUI.ATION 

SEGMENT 2 - STEVESTON HWY TO Will.JAMS RD 

PROJECTIIUUBER 

2l0054 

DRAWING NUUBER 

EOOJ 
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I 
f 

FOR CONTINUATION SEE FF BELOW 

FOR CONTINUATION SEE SHEET E003 

2Jw.R10 LDfTIIQ CM.CU.A110N--0fWT REPORT OS 

Rev. DATE DESN QC QA 

FOR CONTINUATION SEE GG BELOW 

FOR COtmNUATION SEE FF ABOVE 

FOR CONTINUATION SEE SHEET E005 

ll !l■II 
PRINCETON AVE. 

OODWARDS 
TATION SITE 

FOR CONTINUATION SEE C3G ABOVE 

··- •••• ■ • ■ • • • • • 

;·-· I:::; ==·== 
ENGINEERING 

PBX ENGINEERING Ltd. 
SvHe 300 • 131 Waler SL 

Vaneower BC, V6B 4M3 
Tel 604.408.7222 
www.pbKeng.eom 

CllY OF RICHMOND 
MUP LIGHTING CALCULATION 

SEGMENT J - WIL.UAMS RD TO FRANCIS RD 

PROJECTUUM8ER 

23005' 

DRAWING HUMBER 

EOO< 
"'· , 

PRCS - 48



FOR COtmNUATlON SEE HH BELOW 

rnncl• Ro•d 1 
lllumln•nce (Lu1;J 
"v•r•g• • 8 . 30 
MuJ n, u111 • 20 . 3 
Minimum• I. 1 
Av9/Mln llatto • 4 . BB 

rn,r,clr nct J :;~•Jtt, Vertlc•l 
llluNn:ir,c, ILux) 

fr i.nc l~ hd l 1:"nh Veitli:;il 
tllumlnar,c• tLu):I 
A·,,ca~, • e . l 9 

MAPLE RD. 

1 isL 
PRINCETON ":~E. 

FOR CONTINUATION SEE SHEET E004 

2.Jw.R10 IJOKTNO CALCUATIOH-oiw:T PEPOIO' DS 

Rev. DATE DESN QC QA 

~ 

""" 

FOR CONTIN UATION SEE E008 

!\■Il l I 
FRANCIS RD. 

'"" trrS 

··- .... . . . . . . . . . . . . .. .... .... . 
! ! ... a:• •: 
ENGINEERING 

PBX ENGINEERING Ltd. 
SuH1 300-131 Water Sl 
Vancower BC, V6B 4M3 

Tel 604.-408.7222 
www.pbxeng.com 

CITY OF RICHMOND 
MUP UGKllNG CAI.CULATlON 

SEGMENT 3 - WILUAMS RD TO FRANCIS RD 

PR OJECT NUMBER 

23005' 

DRAWING NUMBER 

EOOS '"· 1 
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lllumlnancl! (Lux) 
AvHa9e • 8 . 25 
HaxllllUffl - 20 . l 
Minimum • l.8 
Avg/~:in Rati o • 4 . 58 

Blundell hd v~rt:c.~1 r:,rn. 
'.ill•~r.tir,:ince !Lux I 
;.,1•11n,g<1 • 7.00 

Blunddl Rd Vu~ical S,:outh 

SITE PLAN 
~ 

1--'--l--'""'""'='·"----1--'lJOH!II0==-=="""=---='-""°"'""""'-1-'o"-s---!--"'"--1--"'"'----l PRMCT 

Rev. DATE DESN QC QA 

FOR CONTINUATION SEE JJ BELOIN 

FOR CONTINUATION SEE II ABOVE 

""' ITTS 

FOR CONTINUATION SEE JJ ABOVE 

■ • ■ • • • 

1•■-· i:::i ==·== 
ENGINEERING 

PBX ENGINEERING Ltd. 
Suil:e 300-131 Waler Sl 
Vancouver ac, V6B 4M3 

Tel 60◄.408.7222 
www.pbKeng.com 

CITY Of RICHMOND 
MUP UGlmNG CALCULATION 

SEGMENT 4 - FRANCIS RD TO BWNDEU. RD 

PROJECTUU!JBER 

2'005' 

DRAWl~G NU~BER 

EOOO ""· 1 

PRCS - 50



t 
FOR CONTINUATION SEE KK BELOW 

2JIM.R10 LQfTlfQ CILCUATlON-DfWT IE'OftT OS Kl 

Rev. DATE DESN QC QA 

.... .... . . 
• ■• • • ■ 
■ ■• • •• .... .... . 
! ! ... • :· ·: 
ENGINEERING 

PBX ENGINEERING Ltd. 
SuHe 300-131 Waler SL 
V11ncower BC, V6B 4MJ 

Tel 604.408.7222 
www.pbxtng.com 

CllY OF RICHMOND 
MUP LIGHTING CALCULATION 

SEGMENT 4 - FRANCIS RO TO BLUNOEU. RD 

PROJ(CT IIUI.IB£R 

2,0054 

DRAl'jlf!GUUI.IBER 

E007 
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FOR CONTINUATION SEE LL BELOW 

BLUNDELL RD. 

! l■I! 
FOR CONTINUATION SEE SHEET E007 

2Jw.RIO LIGIKTING CAU:1.AATION-DRN'T REPORT OS 

Rev. DATE DESN QC QA 
sou, 
HTS 

FOR CONTINUATION SEE SHEET E009 

■■- ■■■■ ■ ■ 
■ ■ ■ ■ ■ • : .... : .... .. . 
! ! .. ■- :· ·= 
ENGINEERING 

LINFIELD GATE 

PBX ENGINEERING Ltd. 
Suite 300 • 131 Waler St. 
V1ncouv1r BC, V6B ◄MJ 

Tel 604.408.7222 
www.pbxeng.com 

CITY OF RICHMOND 
MUP LIGHTING CALCULATION 

SEGMENT 5 - BWNDEI.L RO TO GIWMWE AVE 

PROJECTUUIISER 

23005< 

DRAWING NU~BER ,oo, 
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' I 
DR. 

FOR CONTINUATION SEE SHEET Eooe 

2Jl,Q,R10 uotrTlt; CN..CUAllOH-DtWT IE"OIIT OS " 
Rev. DATE DESN QC QA 

6 

SITE PLAN 
~ 

FOR CONTINUATION SEE SHEET E010 

~ GRANVILLE AVE. = 

sc.u: 
tm 

.... .... . . . . . . . . . . . . .. ··- .... . ! ! ... • :· ·: 
ENGINEERING 

PBX ENGINEERING Ltd. 
Suite 300 • 131 Waler SL 

V1nco11Yer BC, V6B 4M3 
Tel 604.408,7222 
www.pbxeng.com 

CITY OF RICHMOND 
MUP LIGHTING CALCULATION 

SEGMENT 5 - BLUNDa.L RD TO GRANVILLE AVE 

PROJ(CTHUUBtR 

2300'4 [009 
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FOR CONTINUATION SEE 00 BELOW 

1:e11tmlnate r Hwy 
lllur,,ln11nce !Lux) 
,'Wer•ge .. 9.45 
MIXil"iu,- • 19,1 
Minimum• 2 . l 
l'.v9/1Un R•Uo • ,.so 
\\'e:r.i!nl:<tec H·,1r \'ertlc;il t.,,·Jth 
lll u:,,ln.1nce (L•JX) 
JWt.!i>')fl .. (.,:4 

r.~i:tmlfrBlfH Hwy Vertical North 
1ll•Jn,tr,nncf' (Lux) 
A•1er1qe • fo. 6~ 

FOR CONTINUATION SEE SHEET E009 

231,Wll0 t.lOtfra.G CALCU.ATION-CfWT IIIEPORT OS " " 
Rev. DATE OESN QC QA 

PROJECT 

FOR CONTINUATION SEE OOABOVE 

SOLE 

"15 

r·: r--= = •• = 
i·- i ...• .. · .. 
ENGINEERING 

PBX ENGINEERING lid. 
Sulte 300 -131 Willet SL 
V1nc:owet BC, VSB 4MJ 

Tel 604.408.7222 
www.pbxeng.com 

CITY OF RICHMOND 
MUP LIGHTING CALCULATION 

SEGMENT 6 - GRANVIL!£ AVE TO WESTMINSTER HWY 

PROJECTUUIISER 

2300>4 

ORAWIUG NWEIER 

E0I0 ""· 1 
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FOR CONTINUATION SEE SHEET E010 

23w.R10 UQH1ltQ CALQUTION~ fE"OlfT OS 

Rev. DATE DESN QC QA 

SITE PLAN 
~ 

FOR CONTINUATION SEE QQ ABOVE 

'"" "" 

.... .... . . . . . . . . . . . . .. ··- .... . ! ! ... a:··: 
ENGINEERING 

PBX ENGINEERING Lid. 
Suite 300-131 Wiler SL 
Vaneouver BC, VSB 4M3 

Tel 604.408.7222 
www.pbxeng.com 

CITY OF RICHMOND 
MUP UGtmNG CALCULATION 

SEGMENT 6 - GRAl'Mll.E AVf. TO WESTMINSTER HWY 

PROJECTNUI.IBER 

23005' 

ORAWING HUI.ABER 

£011 
""· 

1 
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