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RECOMMENDATION

(@) That Appendix “A” attached to Report PW11041 respecting the Policy for
Sidewalk and Roadway Lighting be approved;

(b)  That Appendix “B” attached to Report PW11041 respecting the Sidewalk and
Roadway Lighting Upgrade Implementation Plan be approved,;

(c) That Appendix “C” attached to Report PW11041 respecting the Comprehensive
Outdoor Lighting Study be received.

EXECUTIVE SUMMARY

The Task Force on Cleanliness and Security in the Downtown Core requested that the
Traffic Engineering Section conduct a lighting study that would address and make
recommendations about outdoor lighting and how it could contribute to reducing crime,
reducing the fear of crime and improving the sense of security within the Downtown
Hamilton Community Improvement Project Area. Since the City has no right-of-way
(sidewalk and roadway) lighting policy for any part of the City, the opportunity was taken
to use the study research, information, guidelines and framework to develop a
consistent sidewalk and roadway lighting policy for the City as a whole, rather than just
the Downtown.
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The study that resulted, the Comprehensive Outdoor Lighting Study (included in the
report as Appendix “C”), addresses the following types of lighting in the Downtown:
roadways, intersections, sidewalks, parks, plazas and parking lots (public and private).
The study considers roadway, sidewalk and alleyway lighting for the other 11 BIAs
specifically. As well, the study considers roadway and sidewalk lighting for all City
streets and roads in general.

This staff report addresses only the roadway-related lighting (sidewalks, roads,
intersections and alleyways); that is, lighting on the road right-of-way. The remaining
issues off the road right-of-way will be reported on separately to the Planning
Committee.

Included as part of this staff report is Appendix “A” - Policy for Sidewalk and Roadway
Lighting and Appendix “B” - Sidewalk and Roadway Lighting Upgrade Implementation
Plan.

The key highlights of the study, policy and plan are as follows:

City Wide:

« The absence of a comprehensive sidewalk and roadway lighting policy that
governs the design, application and implementation of lighting has resulted in a
wide variety of lighting levels and some sub-standard conditions. Additionally,
due to past industry practices that were focused on roadway lighting nearly
exclusively, the pedestrian environments do not fully meet the spirit of the City’s
vision and walkability strategies. The implementation of a sidewalk and roadway
lighting policy, focused first on pedestrian needs, will assist in working towards
those goals.

e When lighting is designed and installed to nationally recognized standards, safety
and security is improved. The secondary benefits to good night-time lighting
include enhancement of the City’'s image, improved commerciality of
downtown(s), an enhanced feeling of comfort and increased public night-time
usage/enjoyment.

e Areas which now have lighting (urban roadways, urban intersections, and rural
intersections) should continue to be lit as at present. Overall lighting levels are
adequate for much of the City but deficient in some areas, particularly in areas
with high volumes of pedestrians. In situations where existing lighting conditions
are over-lighted there is potential to reduce the lighting levels which will lead to
energy and maintenance savings.

e It is recommended that alleyways (residential and commercial) not be provided
lighting unless they are the only route of access/egress or the application for
lighting has been reviewed and approved based upon consultation with City
Traffic Engineering staff, Hamilton Police Service and the governing BIA
Management board (if applicable). The installation of owner installed and
operated security lighting should be advocated.
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Downtown Hamilton Community Improvement Project Area:

e It is recommended that the existing practice of installing white light sources be
continued and mandated in the sidewalk and roadway lighting policy. The
improved colour rendition of white light has many benefits related to safety,
security and image.

As noted, the lighting study recommended that a policy would assist in realizing the
benefits of adequate right-of-way lighting and ensure that new lighting installations and
upgrades would be designed consistently city-wide. To date, the City has not had such
a policy. A policy has now been developed by the consultant and staff and is attached
to this report. The lighting study’s recommendations for a policy are based upon
nationally recognized lighting standards and practices, specifically the Transportation
Association of Canada’s “Design Guide for Roadway Lighting” and the Illuminating
Engineering Society of North America’s “Recommended Practice for Roadway Lighting
RP-08". These guidelines are the most used, recognized and accepted in North
America, and have credibility with the courts.

The policy will be used to govern the design and application of right-of-way lighting City-
wide. This applies to instances such as new residential developments, capital
improvement projects and lighting upgrade projects.

The majority of the sidewalks and roadways City-wide meet or exceed the parameters
of the proposed policy, however some portions do not. To define priorities in upgrading,
staff have developed an implementation process. This implementation process
(attached as Appendix “B” of this report) will prioritize all known deficient and missing
sidewalk and roadway lighting conditions by evaluating based on road and pedestrian
safety and lighting standard deficiency factors, while recognizing Council emphasis on
the Downtown. The resulting implementation plan will provide direction for capital
budget expenditure, subject to funding availability and competing initiatives, in
association with the sidewalk and lighting policy. This will ensure that lighting upgrades
are executed in the most effective and strategic manner.

The implementation plan shall be used only as a planning tool for defining the upgrade
priorities for existing deficient right-of-way lighting conditions City-wide.

With the exception of how the lighting of alleyways is defined and the mandate of white
lighting within the downtown core, neither the lighting policy nor associated upgrade
implementation plan propose to fundamentally change the way that sidewalk and
roadway lighting is operated. It is projected that the introduction of both the policy and
implementation plan will introduce further efficiencies regarding design and execution of
activities related to street lighting.

Alternatives for Consideration - See Page 8

FINANCIAL / STAFFING / LEGAL IMPLICATIONS

Financial: The approval of the policy and plan do not have immediate financial
implications. They do provide direction on the best way to spend capital funds, when
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available, on streetlighting upgrades. Most of the existing streetlighting capital budget is
expended on infrastructure rehabilitation, repairing and/or replacing aging poles, wiring
systems and hardware. A small amount of funding is typically available annually for
upgrading lighting, usually for safety and spot improvements only. It is estimated that
the upgrades to meet the standards in the Downtown could cost potentially in the range
of $ 3-5 million. The variation in cost is attributed to the rehabilitation/replacement of
existing supporting infrastructure such as electrical distribution and poles. Some or
much of this could be achieved at such time as road improvements or streetscaping
projects are undertaken. Where street lighting upgrades are required to mitigate specific
safety related issues, the types of projects will be identified independently in the capital
budget. To achieve the upgrades and delete deficiencies, formal stand-alone capital
budget submissions will be required. These will have to compete with other capital
priorities. In some instances, the resulting upgrades will marginally increase the energy
cost and/or the cost of maintenance (particularly the change to white lighting in the
Downtown core). Capital budget submissions will reflect these current budget impacts
wherever they can be quantified. In the future, the use of LED lighting sources for
upgrades will lower energy costs and potentially reduce maintenance costs.

Staffing: The current Traffic Engineering staffing complement is adequate to manage
this enhanced program (implementation plan) and to ensure that the sidewalk and
roadway lighting policy is being followed. It is expected that the use of the policy and
implementation plan will introduce further efficiencies into how Traffic Engineering
plans, designs and executes activities related to street lighting. Following final approval,
the policy and implementation plan can be utilized immediately.

Legal: There are no legal implications of the study, the sidewalk and roadway lighting
policy or associated implementation plan. Claims and lawsuits related to street lighting
issues are rare and the implementation and subsequent use of a sidewalk and roadway
lighting policy (which incorporates nationally accepted standards that are widely
accepted in Canadian courts of law) will further minimize the City’s exposure and risk.

HISTORICAL BACKGROUND

In October 2007, the Task Force on Cleanliness and Security in the Downtown Core
completed a study entitled “Protecting the Future: A Safety and Security Audit of the
Downtown Improvement Project Area’. The purpose of this study was to make
recommendations for the creation of an action plan designed to result in enhancements
to the safety and security of the Downtown Hamilton Community Improvement Project
Area.

In response to the study’s conclusions and recommendations, in late 2008, the Task
Force on Cleanliness and Security in the Downtown Core requested that the Traffic
Engineering Section of Public Works initiate and manage a lighting study of the
Downtown Hamilton Community Improvement Project Area. The purpose of the lighting
study was to review existing conditions and make direct recommendations that would
satisfy the objectives of the safety audit study. The types of lighting to be considered
were specified as wide-ranging, including both on-street and off-street areas.
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The road and sidewalk component was a major portion of the study. Since the City has
never had a formal sidewalk and roadway lighting policy (right-of-way lighting) and since
the lighting study was to include significant research and information on Downtown
sidewalks and roads, staff suggested that the scope of the study be expanded to
develop a City-wide policy. This would ensure City-wide consistency. This strategy was
accepted and the scope of the study was subsequently expanded at a small extra cost.

In early 2009, a terms of reference for the lighting study was developed based upon
input from the Task Force on Cleanliness and Security in the Downtown Core and
comments/recommendations made within their safety audit study. Through a
competitive request for proposal (C11-41-09) in August of 2009, DMD and Associates
Ltd. were hired as the consultant on the project.

In November of 2009, the consultant and Traffic Engineering staff conducted a series of
formal and informal meetings with various internal and external stakeholders.
Additionally, on November 26, 2009, a public consultation session was conducted, in
conjunction with an online survey which was posted on the City’s website. Information
gathered from the meetings was consolidated and assisted in guiding and refining the
focus of the lighting study.

Through the fall of 2009 and spring of 2010 the consultant conducted extensive field
investigations where information regarding current lighting conditions was collected.
Additionally, computer generated models were created and utilized to simulate existing
lighting conditions based upon City GIS data.

Following the information gathering exercise and consultations, the consultant
assembled all available information and developed the final draft recommendations and
project report. The final draft was presented to the Task Force on Cleanliness and
Security in the Downtown Core in mid-July 2010. As a result of the presentation, the
Task Force formally received the study and directed staff to report to the Public Works
Committee with the recommendations in respect to the lighting study. Additionally, the
Task Force requested that an implementation plan be developed to assist in bringing
the content of the study to a realization.

Upon the finalization of the lighting study, and acceptance by the Task Force on
Cleanliness and Security in the Downtown Core, Traffic Engineering prepared a formal
sidewalk and roadway lighting policy and associated implementation plan, using the
study’s content as a guideline.

POLICY IMPLICATIONS

As per recommendation (a), it is recommended that a new policy, entitled “Policy for
Sidewalk and Roadway Lighting” be adopted. This would be the first time the City would
have a formal sidewalk and roadway (street lighting) policy. This will serve to provide a
reference standard for the planning, design, and upgrading of street lighting
infrastructure.

The policy is based on accepted national and international standards, but is structured
to recognize that lighting is primarily for pedestrians. It will ensure consistent lighting
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levels, maximizing the objectives of lighting, yet minimize costs by not over-lighting
areas.

The recommendations promote a healthy environment by appropriate planning and
management of the built environment, aligning with the Public Works Strategic Plan
“Innovate Now”.

RELEVANT CONSULTATION

As noted, the Task Force on Cleanliness and Security in the Downtown Core initiated
the lighting study and was therefore one of the primary consultation resources. Two
workshops with the Task Force were conducted. The first workshop was at the initial
stage of the project (November 25, 2009) to review the terms of reference for the project
and to collect the Task Force’s comments in respect to what they determined were the
main issues. The second workshop with the Task Force (July 9, 2010) was conducted
towards the final stages of the study to present, review and refine the recommendations
and next steps. Through the duration of the lighting study project, the City’s project
manager attended or provided regular updates at Task Force meetings, which were
generally held on a quarterly basis.

The consultant attended one regular meeting of the Hamilton Association of Business
Improvement Areas (November 10, 2009) at the initial stage of the project and
presented a general overview. Additionally, the consultant requested to meet
individually with each BIA to collect specific information related to the objectives of the
study. Between November 2009 and June 2010 the consultant and city staff met with
nine of the thirteen BIA’s. The minutes from these meetings are included in the study
document and comments received were utilized in forming the recommendations.

Hamilton Police Service (Staff Sergeant Mark Cox being the primary contact) was
consulted on several occasions through the duration of the project. A formal meeting
was conducted at which thirteen beat officers that patrol the downtown core attended in
addition to HPS’s CEPTD officer (Crime Prevention Though Environmental Design).
The consultant collected comments in respect to the study’s safety and security
objectives specific to policing issues within the downtown core. Much of the information
that was gained from this meeting was incorporated into the lighting study and directly
assisted in forming the recommendations. The minutes from this meeting are included
in the study document.

On November 26, 2009 a public information centre was held at the Hamilton Convention
Centre to gain input from the public regarding outdoor lighting. A public notice was
posted in the Hamilton Spectator and at community centres throughout the city. A series
of information boards were displayed at the PIC (included in the study document) in
addition to a questionnaire. Comments that were received were taken into account in
the report.

A Technical Advisory Committee (TAC) consisting of two staff members from Planning
and Economic Development, two staff members from Public Works and one staff
member from Community Services was formed for internal consultation purposes. Two
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TAC meetings were held so that members could provide their input based upon their
review of the content and recommendations of the lighting study, in addition to their
department/section interests.

As part of the research and investigation that the consultant conducted various
representatives from the Transportation Association of Canada and the llluminating
Engineering Society of North America were informally consulted.

Prior to the finalization of the lighting study, the City’s project manager conducted a
series of meetings with various internal and external stakeholders to review the
recommendations of the study in order to gain their endorsement. These stakeholders
included:

e Public Works: Transportation, Energy and Facilities - Traffic Operations; Energy,
Fleet and Facilities;

e Planning and Economic Development: Downtown and Community Renewal -
Neighbourhoods; Parking and By-Law Services - Hamilton Municipal Parking
System,;

« Hamilton Police Service;
e Horizon Utilities Corporation.

All input that was collected from the various stakeholders was considered in developing
the final lighting study, sidewalk and roadway lighting policy and implementation plan.

ANALYSIS / RATIONALE FOR RECOMMENDATION

The Task Force on Cleanliness and Security in the Downtown Core has previously
formally received the lighting study and directed that it be forwarded to the Public Works
Committee on their behalf. The Comprehensive Outdoor Lighting Study contains vital
information related to outdoor lighting and defines the justification for and what specific
role lighting plays in relation to pedestrian safety, vehicular safety, real and perceived
safety and security and City image/commercial enhancement.

The content of the study provides recommendations and guidelines that assist in
meeting the goals and objectives of downtown renewal efforts which are shared by the
Task Force on Cleanliness and Security in the Downtown Core. The study can serve as
a key reference document for Public Works and other departments in terms of the
benefits and application of outdoor lighting. Additionally, the study content supports the
proposed sidewalk and lighting policy and associated implementation plan.

The proposed policy provides prescriptive direction specific to the needs of the City of
Hamilton by defining where lighting is and is not required and to what degree (lighting
standards and illumination levels). The policy has been developed based upon the
recommendations of the lighting study and is based upon nationally recognized
standards and practices. City Staff, the public, lighting designers and developers will
use the policy to form the basis for the design and application of sidewalk and roadway
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lighting projects contained within the public right-of-way. The resulting benefits are, but
not limited to, such things as the following:

o Pedestrian Safety (Travelling on sidewalks, or parallel to roadways)
e Pedestrian-Vehicular Safety (Pedestrian road crossings)

« Safety and Security - Real

o Safety and Security - Perceived

« Commercial and City of Hamilton image enhancement

e Vehicular Road Safety (Vehicle-vehicle conflicts)

The policy mandates lighting for sidewalks, urban walkways, urban roadways and rural
and urban intersections. Rural roadways, alleyways (with some specific exceptions) and
freeways (except interchanges) are not required to be lighted. This is typically how
lighting has been executed in the past. The policy serves to formalize the requirements
of where lighting is required and where it is not.

In addition to the above, the policy also confirms the continuation of the use of ‘white
lighting’ within the Downtown Hamilton Community Improvement Project Area. This
assists in improving the image of the downtown and with policing efforts (providing
better colour rendering for identification by officers and by surveillance cameras).

The policy document will be used to govern the design and application of right-of-way
lighting City-wide. This applies to situations such as new residential developments,
capital improvement projects and lighting upgrades.

Annual road construction, streetscaping, development (commercial and residential) and
other projects will provide opportunities to consider lighting upgrades. In some
instances, particularly in the downtown core, this will work to accelerate lighting
upgrades.

In cases where lighting upgrades will directly assist in mitigating road safety related
issues these projects will be identified independently from all other types of upgrades.
Road safety related upgrades (based upon demonstrated collision data), shall take
precedence and shall be considered the highest of priorities.

Together, the proposed sidewalk and roadway lighting policy and implementation plan
provide the necessary standards and guidance required to provide right-of-way lighting
which enhances the safety and security of the general public, works to improve the
City’s image and assists in meeting the City’s mission, vision, values and goals.

ALTERNATIVES FOR CONSIDERATION

Council could choose to not approve the sidewalk and roadway lighting policy and the
implementation plan. This decision would result in a continuation of the lack of city
policy related to the design and application of sidewalk and roadway lighting.
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CORPORATE STRATEGIC PLAN

Focus Areas: 1. Skilled, Innovative and Respectful Organization, 2. Financial Sustainability,
3. Intergovernmental Relationships, 4. Growing Our Economy, 5. Social Development,
6. Environmental Stewardship, 7. Healthy Community

Skilled, Innovative & Respectful Organization

. More innovation, greater teamwork, better client focus - the policy and
implementation plan fills a void related to the design, application and planning of
sidewalk and roadway lighting.

Financial Sustainability

. Effective and sustainable Growth Management - the implementation plan
provides an innovative prioritization of needs in respect to deficient lighting
conditions and allows for the planning of works based upon the needs of the
community.

Growing Our Economy

. A visitor and convention destination - policy content assists in taking advantage
of the benefits of sidewalk and roadway lighting which includes increased
security and safety and improved City image.

Social Development

. People participate in all aspects of community life without barriers or stigma -
policy content assists in taking advantage of pedestrian oriented sidewalk and
roadway lighting which assists in improving safety and security of public right-of-
way users.

Environmental Stewardship

. Aspiring to the highest environmental standards - the policy sets standards in
terms of the ‘where’ to light and ‘how much’ to light. This works to avoid over-
lighting and wasting resources.

Healthy Community

. Adequate access to food, water, shelter and income, safety, work, recreation and
support for all (Human Services) - policy content promotes increased security
and safety.

APPENDICES / SCHEDULES

Appendix “A”: Proposed Policy for Sidewalk and Roadway Lighting

Appendix “B”: Proposed Traffic Engineering Sidewalk and Roadway Lighting Upgrade
Implementation Plan

Appendix “C”: Comprehensive Outdoor Lighting Study (bound document under
separate cover)
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APPENDIX “A”

|| REPORT PW11041
||-|| Traffic Engineering
Hamilton Public Works, City of Hamilton
Title Policy for Sidewalk and Roadway Lighting
Number

1. Description and Purpose

This policy document provides guidelines for the design and application of sidewalk and roadway
lighting contained within the public right-of-way.

In its simplest form, lighting is required to improve visibility during the hours of darkness. Research
and analysis confirms that when applied to the context of sidewalks and roadways, lighting can play a
key role in relation to topics such as improving safety, security, and City image. Therefore, it is
important that the parameters to which lighting is applied are defined such that it may be designed
and installed appropriately in order to ensure that the benefits can be achieved.

The overall goal of this policy is to provide the necessary parameters needed to design and apply
lighting for sidewalks and roadways that will directly benefit, but not limited to, the following:

e Pedestrian Safety (Travelling on sidewalks or parallel to roadways)
e Pedestrian-Vehicular safety (Pedestrian road crossings)

e Safety and Security - Real

e Safety and Security - Perceived

e Commercial and City of Hamilton image enhancement

e Vehicular Road Safety (Vehicle-vehicle conflicts)

2. Scope

Applies to: O All sections or O Asset Management O Design O Construction M Traffic O Surveys
O Others

This policy is intended to be used by City Staff, the public, lighting designers and developers to govern
the basis for the design and application of sidewalk and roadway lighting projects contained within the
public right-of-way. The fundamental purpose of the policy is to provide a uniform structure for the
ongoing provision of lighting across the City carried out by the City, developers and other
stakeholders.

3. Definitions

The following is a partial list of more commonly used definitions associated with sidewalk and roadway
lighting:

3.1 Lighting Terminology

e Light — Light is radiant energy in the visible (to the human eye) part of the electromagnetic
spectrum between 380-770nm.
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3.2

Lux (Ix) — A unit of measurement for illuminance in the International System of Units (Sl). It is
defined in terms of lumen s per meter squared (Im/m 2 ). The imperial equivalent of lux is the
footcandle (fc).

Intensity (Candlepower) — Intensity (Candlepower) refers to the concentration of light in a
particular direction, while lumens represent a total quantity of light emitted. Intensity is
expressed in candelas (cd). The concentration of light will normally change for each direction
of light emission. This is not required for a lighting calculation; however it is an important
lighting fundamental.

Illuminance — When light is incident upon a surface it will create “illuminance” on that surface.
llluminance is a measure of the light landing on a defined area. The more lumens on a given
surface area, the higher the level of illuminance will be. The human eye does not see
illuminance or the light incident on a surface; it sees only the proportion of the light reflected
from the object back into the eye. llluminance is measured in lux.

Luminance — Luminance is the concentration of light (intensity) reflected towards the eyes
per unit area of surface. Luminance represents the amount of illumination reflected into the
eyes of the viewer and is dependant upon the reflectivity of the object that the light is
reflecting from. Luminance is measured in candelas per square meter (cd/mz).

Uniformity — Uniformity is the evenness of the light over a given area. Even lighting
throughout an area would have a uniformity ratio of 1:1. A high degree of uniformity of
roadway lighting has generally been accepted as desirable. As lighting calculations consist of
a series of grid points with calculated luminance or illuminance levels, uniformity is expressed
as the ratio of the average-to-minimum levels and/or the maximum-to-minimum levels.

Veiling Luminance — Veiling luminance is a numeric evaluation of un-desirable (or disability)
glare. Because of contract reduction by disability glare, visibility is decreased and therefore
un-desirable. Increasing luminance levels will counteract this effect by reducing the eye’s
contract sensitivity. As glare limits visibility, veiling luminance is an important, however often
omitted, consideration. Veiling luminance must be considered as a design criterion along with
illuminance or luminance levels and uniformity. Veiling luminance is calculated in terms of a
ratio of the maximum veiling luminance experienced by the observer to the average pavement
luminance and is expressed as a ratio value.

Colour Rendering Index (CRI) — Colour rendering index, is a measurement of a light
source’s accuracy in rendering different colours when compared to a reference light source
with the same correlated colour temperature. It generally ranged from 0 for sources light low-
pressure sodium lamps, which is monochromatic, to 100, for a source like an incandescent
light bulb. Achieving a high CRI (70+) assists in visibility and many other factors associated
with what would be deemed as a ‘well lit environment’.

Correlated Colour Temperature — Colour temperature is a description of the warmth or
coolness of a light source. By convention, yellow-red colours (like the flames of a fire) are
considered warm, and blue-green colours (like light from an overcast sky) are considered
cool. Confusingly, higher Kelvin temperatures (3600-5500K) are what we consider cool and
lower temperatures (2700-3000K) are considered warm.

Land Classifications

Urban — Areas within the boundaries of a city, municipality, town or village where the area is
built-up with residential or commercial development and has active pedestrian traffic are
classified as urban. The classification of urban typically includes a reasonable level of
nighttime activity, the presence of sidewalks and roadways with curb and gutter (curb and
gutter are not always associated with urban) and a mix of commercial, industrial and
residential development in the area. Commercial and residential development in urban areas
is typically denser when compared to rural or semi-rural areas. Residential development
includes single-family and multifamily developments and apartments. Commercial
development includes retail businesses and shops, shopping malls, etc., where pedestrians
can travel between local destinations via sidewalks.
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3.3

3.4

3.5

Rural — Rural areas are outside of urban areas, with little or no commercial development and
little or no nighttime pedestrian traffic. Typically rural roadways have gravel shoulders with
open ditches and no sidewalks. Rural areas include farmland and greenfield areas with little
or no commercial or residential development. Most Provincial freeways and highways will
have a rural classification, except where they run through an urban area.

Miscellaneous Right-of-way Definitions

Sidewalk - The portion of the right-of-way intended for pedestrian use, normally adjacent to a
roadway and separated by a curb. Sidewalks commonly consist of a linear paved slab-on-
grade concrete construction.

Walkways — Walkways serve the same purpose as sidewalks but are not normally directly
adjacent to a roadway. In the context of sidewalk and roadway lighting, walkways
interconnect one roadway to another roadway.

Pedestrian Activity Levels

High Pedestrian Activity — Areas with significant numbers of pedestrians expected to be on
the sidewalks during the hours of darkness are designated as high pedestrian activity level
areas. Examples are commercial urban areas, downtowns or city centers with high nighttime
activity. A high pedestrian activity area will have 100 or more pedestrians over the one-hour
period with the highest average annual nighttime pedestrian volume.

Medium Pedestrian Activity — Areas where fewer pedestrians are expected to be on the
sidewalks during the hours of darkness are designated as medium pedestrian activity level
areas. Typically, these are urban commercial or industrial areas, and have some or all of the
following types of development: multifamily residential, community buildings, neighborhood
shopping and transit lines. A medium pedestrian activity area will have 11 to 99 pedestrians
over the one-hour period with the highest average annual nighttime pedestrian volume.

Low Pedestrian Activity — Areas where very few nighttime pedestrians are expected to be
on the sidewalks during the hours of darkness are designated as low pedestrian activity level
areas. This level of activity can occur in any of the cited roadway classifications. However, it
is typical of small urban streets with single-family homes and very low density residential
developments (e.g., residential subdivisions). A low pedestrian activity area will have 10 or
fewer pedestrians over the one-hour period with the highest average annual nighttime
pedestrian volume.

Roadway Type Classifications

Freeway — A freeway is defined as a fully-controlled access roadway for through traffic, with a
classification of RFD or UDF (see Table 3.4.1 — Roadway Classification Designation Matrix).
Freeways are typically characterized by the presence of interchanges which allow motorists to
enter and exit the freeway in a fully controlled fashion onto local, collector and arterial roads.
Typical interchange configurations include diamond, cloverleaf, parclo, trumpet and rotary.
Freeways are typically high-speed facilities with a posted speed of 90 km/h or greater.
Pedestrians and cyclists are restricted from using freeways.

Expressway-Highway — Expressway-highway is defined as a roadway for through traffic with
full or partial control of access via interchanges, intersections or roundabouts. Classifications
include REU, RED, UEU or UED (see Table 3.4.1 — Roadway Classification Designation
Matrix). An expressway-highway may have at-grade signalized or un-signalized intersections
or roundabouts. In some cases an expressway-highway may have interchanges similar to
those for freeways.

Arterial — An arterial is defined as a roadway primarily for high volume through traffic with
classification of RAU, UAU or UAD (see Table 3.4.1 — Roadway Classification Designation
Matrix). An arterial will typically have partially-controlled access via traffic signals or
roundabouts or non-controlled access via intersections or driveways and sidewalks on both
sides of the roadway.
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Collector — A collector is defined as a roadway feeding an arterial classification of RCU,
RCD, UCU or UCD (see Table 3.4.1 — Roadway Classification Designation Matrix). A
collector will typically have partially-controlled access via traffic signals or roundabouts or non-
controlled access via intersections or driveways and sidewalks on both sides of the roadway.

Local — A local is defined as a roadway feeding a collector or arterial, with classification of
RLU or ULU (see Table 3.4.1 — Roadway Classification Designation Matrix). A local roadway
will typically have partially-controlled access via ftraffic signals or roundabouts or non-
controlled access via intersections or driveways and sidewalks on one side of the roadway.

Alleyway — An alleyway is defined as a non-controlled access roadway located along the rear
of, or between, buildings for servicing or access purposes. Alleyways typically connect to
local or collector roads

First Letter Second Letter Third Letter
R Rural L Local U Undivided
U Urban C Collector D Divided
- - A Arterial - -
- - E Expressway - -
- - F Freeway - -

Table 3.4.1 — Roadway Classification Designation Matrix
3.6 Reference Standards Organizations

e llluminating Engineering Society of North America (IESNA) — The IESNA is a not-for-profit
organization that produces a large number of recommended practice and design guides used
for in the North American lighting industry. The organization also provides education
programs and certifications. The IESNA has committees made up on engineers,
manufacturers, City and Government staff, and others who commonly practice within the
lighting industry who author their documents. The IESNA is considered the foremost leader
and most respected organization in regards to lighting in North America and much of their
research and recommendations form the basis for many lighting standards.

e Transportation Association of Canada (TAC) — TAC is a national association with a
mission to promote the provision of safe, secure, efficient, effective and environmentally and
financially sustainable transportation services in support of Canada’s social and economic
goals. The association is a neutral forum for gathering or exchanging ideas, information and
knowledge on technical guidelines and best practices. In Canada as a whole, TAC has a
primary focus on roadways and their strategic linkages and inter-relationships with other
components of the transportation system. In urban areas, TAC’s primary focus is on the
movement of people, goods and services and its relationship with land use patterns.

4. Responsibility

The Traffic Engineering Section of the Public Works Department, in conjunction with Planning &
Development Engineering and other applicable City Departments and Sections, will be responsible for
overseeing the evaluation, planning and design of sidewalk and roadway lighting installations
contained within public right-of-ways.

5. Policy Details

Sidewalk and roadway lighting, contained within the public right-of-way, shall be designed and applied
as described by this policy.

This document is not meant to be completely comprehensive and is to be used in association with the
Transportation Association of Canada [TAC] — Guide for the Design of Roadway Lighting in
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conjunction with the ANSI/IESNA RP-8-00 American National Standard Practice for Roadway
Lighting.

This policy, together with the above referenced documents shall form the basis of a complete sidewalk
and roadway lighting policy for the City of Hamilton.

5.1 Sidewalks
Sidewalks shall be lighted.

Explanation: Lighting is required to allow pedestrians to safely navigate sidewalks as it provides
increased visibility, allowing them to see where they are going and mitigating physical hazards
associated with tripping and falling. Additionally, it allows those in motor vehicles to view
pedestrian activity on the sidewalks which can reduce the potential for pedestrian-vehicular
incidences. Lighting enhances the safety of pedestrians as it is a natural crime deterrent and it
allows law enforcement, pedestrians and roadway users to observe and report any criminal
activities through the increase in general visibility. Unrealistic perceptions of reduced safety and
security can be alleviated as lighting creates a positive feeling of comfort and security. This can
enhance the City’s image and promote economic development.

Application of Lighting:

Sidewalk lighting shall be designed and installed using the illuminance method and as listed in
Table 5.1.1 — Sidewalk llluminance Levels.

Pedestrian Activit Maintained Average | Average-to-Minimum | Minimum Maintained
Level y Horizontal Horizontal Vertical llluminance
llluminance (lux) Uniformity Ratio (lux)
High >20.0 <4:1 210.0
Medium 25.0 <4:1 22.0
Low 23.0 <6:1 =0.8

Table 5.1.1 - Sidewalk llluminance Levels

Where sidewalk lighting is planned which includes new or existing trees (at all stages of maturity)
the following shall be evaluated and taken into consideration to mitigate the physical obstructions
that would be considered detrimental to light distribution:

e Locate luminaires outside of the full growth lines of the species of tree along the roadway;

¢ When in close proximity to trees, adjust the luminaire light loss factor (LLF) an additional 10%
to 20%;

¢ Reduce pole-to-pole spacing by a factor of 20% to 30%.
5.2 Urban Walkways — Connecting a Roadway to a Roadway
Urban Walkways (connecting a roadway to a roadway) shall be lighted.

Explanation: Urban walkways (connecting a roadway to a roadway) are by function, identical to a
sidewalk with the exception that they are not directly adjacent to a roadway. Based upon this, the
explanation of sidewalk lighting shall be used for urban pedestrian pathways.

Application of Lighting:

Urban walkway lighting shall be designed and installed using the illuminance method and as listed
in Table 5.1.1 — Sidewalk Illluminance Levels.

5.3 Urban Roadways

Urban roadways shall be lighted.

Explanation: Studies and research over the last 50 years has shown that properly designed

roadway lighting directly and indirectly reduces the number and severity of collisions (vehicle-

vehicle, vehicle-pedestrian and vehicle-cyclist) as it aids in improving urban roadway user’s
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visibility, making objects on the roadway as well as other vehicles, pedestrians and cyclists easier
to identify. Similarly to sidewalk lighting, roadway lighting can enhance City image and promote

economic development by increasing positive feelings of comfort and perceptions.

Application of Lighting:

Urban roadway lighting shall be designed and installed using the luminance method and as listed

in Table 5.3.1 — Urban Roadway Luminance Levels.

(Refer to following page.)

Road Arezg?\(/ditPedestrlan Average Average-to- | Maximum-to- M?(\lgruam:o-
! Lumina?]ce M Minimum Veilin%
Pedestrian 2 Uniformity Uniformity :
Road Type - cd/m : . Luminance
Activity Ratio Ratio Ratio
High >1 <3 <5 <0.3
Expressway - Medium >0.8 <3 <5 <0.3
Highway
Low 20.6 <3.5 <6 <0.3
High 21.2 <3 <5 <0.3
Arterial Medium 20.9 <3 <5 <0.3
Low 20.6 <3.5 <6 <0.3
High >0.8 <3 <5 <0.4
Collector Medium 20.6 <3.5 <6 <0.4
Low 204 <4 <8 <0.4
High 20.6 <6 <10 <0.4
Local Medium 20.5 <6 <10 <0.4
Low 20.3 <6 <10 <0.4

Table 5.3.1 — Urban Roadway Luminance Levels

Where urban roadway lighting is planned which includes new or existing trees (at all stages of
maturity) the following shall be evaluated and taken into consideration to mitigate the physical
obstructions that would be considered detrimental to light distribution:

e Locate luminaires outside of the full growth lines of the species of tree along the sidewalk;

e When in close proximity to trees, adjust the luminaire light loss factor (LLF) an additional 10%
to 20%;

¢ Reduce pole-to-pole spacing by a factor of 20% to 30%.
5.4 Urban Intersections
Urban intersections shall be lighted, and to a level that is higher than adjoining roadways.

Explanation: Studies and research shows that urban intersection lighting reduces the number and
severity of collisions (vehicle-vehicle, vehicle-pedestrian and vehicle-cyclist) as it aids in improving
urban roadway user’s visibility. The lighting of urban intersections is crucial in increasing the
safety of pedestrians as they utilize intersections to cross roadways and are therefore inherently
at a higher risk for vehicle-pedestrian incidences. A well lighted urban intersection supplements
integral vehicle lighting (headlamps) and allows drivers to view pedestrians, and other objects, on
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the roadway further in advance. In addition, lighting allows pedestrians to safely navigate
sidewalks, sidewalk ramps, and roadway crossings as it provides increased visibility, allowing
them to see where they are going and mitigating physical hazards associated with tripping and
falling.

Application of Lighting:

Urban intersection lighting shall be designed and installed using the illuminance method and as
listed in Table 5.4.1 — Urban Intersection llluminance Levels. The highest and most uniform
portion of the lighting design shall be within the marked pedestrian crossings.

Average Maintained llluminance at Pavement by Average-to-
Roadway Pedestrian Conflict (lux) Minimum

Classification High Medium Low UniFIZtrirgity
Arterial/Arterial 34.0 26.0 18.0 <3.0
Arterial/Collector 29.0 22.0 15.0 <3.0
Arterial/Local 26.0 20.0 13.0 <3.0
Collector/Collector 24.0 18.0 12.0 <4.0
Collector/Local 21.0 16.0 10.0 <4.0
Local/Local 18.0 14.0 8.0 <6.0

Table 5.4.1 — Urban Intersection llluminance Levels
5.5 Rural Roadways

Rural roadways shall not be lighted with the exception of special circumstances that
require lighting.

Explanation: Though research shows benefit in rural roadway lighting, due to much lower
pedestrian activity levels and lower driver workloads, when compared to urban roadways, the
overall benefit of lighting on rural roadways is greatly reduced. With minimal pedestrians, driver
guidance becomes the governing factor on rural roadways. In most instances, integral vehicle
lighting (headlamps), retro-reflective pavement markings and signage serve as an adequate
method of enhancing driver guidance and therefore a successful business case cannot be shown
from a cost benefit standpoint. In special cases (such as complex horizontal/vertical roadway
geometry or sections of roadways with a recorded history of a high night to day collision ratio)
where it is determined that rural roadway lighting is required to supplement pre-existing pavement
markings and signage it shall be deemed applicable. The requirement for rural roadway lighting
shall be based upon a comprehensive review of all factors and by utilizing nationally recognized
evaluation systems.
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Application of Lighting:

When approved, rural roadway lighting shall be designed and installed using the luminance
method and as listed in Table 5.5.1 — Rural Roadway Luminance Levels.

Average-to- Maximum-to- Maximum-to-
Roadway Average . L L
e ) . Minimum Minimum Average Veiling
Classification Luminance ; . . : i

cd/m2 Unlfor.mlty Unlfor.mlty Lummgnce
Ratio Ratio Ratio
Arterial 20.6 <3.5 <6 <0.3
Collector 20.4 <4 <8 <0.4
Local 0.3 <6 <10 <0.4

Table 5.5.1 — Rural Roadway Luminance Levels
5.6 Rural Intersections
Rural intersections shall be lighted.

Explanation: Studies and research have indicated that the benefits of lighting are typically much
greater in the urban areas than in rural areas, with the exception being at rural intersections. The
lighting of rural intersections can significantly reduce collisions, specifically late-night/early-
morning crashes (by approximately 34 percent). Considering that the majority of rural roadways
are not lighted, rural intersection lighting is utilized to identify or ‘delineate’ the exact location of
intersections as they can be seen from greater distances. Additionally, lighting enhances rural
roadway user’s safety by improving visibility to other vehicles, pedestrians and road-side hazards.

Application of Lighting:

All rural intersections are required to have delineation lighting. The Transportation Association of
Canada document: lllumination of Isolated Rural Intersections — “Warrant for Illumination of
Isolated Rural Intersections” shall be used to determine the requirement, design and installation of
full, partial or delineation lighting. All luminaires installed at rural intersections shall be the drop
glass cobra head type or an approved equivalent that is visible to roadway users at a distance —
therefore acting as a visual way-finder.

5.7 Roundabouts
Roundabouts shall be lighted.

Explanation: The explanation for the lighting of roundabouts is similar to the reasoning for the
requirement of lighting on urban roadways, sidewalks and urban intersections (refer to section 5.1
— Sidewalks, section 5.3 — Urban Roadway and section 5.4 — Urban Intersections) as they share
similar operational and geometrical characteristics. However, there are also some characteristics
that are completely isolated to roundabouts and as a result have unique lighting requirements and
objectives. It has been identified by the Illuminating Engineering Society of North America and the
Transportation Association of Canada that the lighting of roundabouts can substantially enhance
the safety of pedestrian, roadway users (cyclists and drivers) and also supports steady and
efficient traffic flow in nighttime operations. Lighting of roundabouts provides enhanced visibility of
pedestrians (in crosswalks and intending to use crosswalks) to approaching and exiting vehicles.
Additionally, lighting assists in guidance for roadway users as, due to the circular geometry of a
roundabout, vehicle headlights are tangential to the roadway and are therefore not pointed in the
intended path of travel. Therefore, lighting is a key component that greatly assists in regards to
nighttime navigation.

Application of Lighting:

Roundabout lighting shall be designed and installed as prescribed by the llluminating Engineering
Society of North America — DG-19-08 Design Guide for Roundabout Lighting and in conjunction
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with the Transportation Association of Canada — Guide for the Design of Roadway Lighting, Part
11 - Roundabouts.

In rural areas where continuous lighting is not present and a roundabout is planned, transitional
type lighting shall be designed and installed to mitigate roadway user light adaptation issues. In
urban areas, transitional lighting is generally not required unless there is a drastic difference
between the existing continuous lighting approaching the roundabout compared to the required
lighting levels within the roundabout.

5.8 Alleyways

Alleyways shall not be lighted with the exception of alleyway entrances/exits from
roadways, alleyways that are the only route of access/egress to residences or businesses.

Explanation: Alleyways exist throughout the City of Hamilton and are primarily utilized to access
private vehicular parking and access to the rear of businesses.. Due to the low speeds at which
vehicles travel through alleyways, lighting is not required, with the exception of the entrances/exits
to adjoining roadways. The entrances/exits typically have little to no visual sightlines (due to
physical barriers such as buildings, etc) and cross perpendicular to sidewalks. As a result, it is
beneficial to provide additional lighting to enhance general visibility to vehicles, pedestrians and
cyclists for these specific conflict areas. Where alleyways act as the only route of pedestrian
access/egress for a building, then the requirement for lighting is based upon the same explanation
provided as part of the sidewalks section.

Based upon extensive consultation and recommendations by Hamilton Police Service and Crime
Prevention through Environmental Design (CPTED) strategies, it was identified that alleyways can
pose a hazard in terms of safety due to little natural surveillance and the number of concealed
areas and potential points of entrapment. Lighting in alleyways can create a sense of comfort and
security which may in fact be misleading and direct pedestrians into an area of hidden danger.
Therefore, the lack of lighting (not lighting alleyways) would not promote pedestrians to use
alleyways and advocate the much preferred use of sidewalks adjacent to roadways.

In special circumstances alleyway lighting may be considered, outside of the parameters of this
policy, when extraordinary circumstances exist. In these instances, the application of lighting shall
be reviewed and planned based upon established CPTED principals and standard lighting
practices. The preference in these instances will be to install motion/occupancy sensor actuated
lighting unless or as pertaining to the specific needs of the application.

Application of Lighting:

The entrances/exits to alleyways from adjoining roadways shall be enhanced by providing lighting
(a luminaire) in very close proximity. The lighting shall be shared with the adjoining roadway
lighting system or shall be a dedicated luminaire, specific to the alleyway entrance/exit. Required
lighting levels, at a minimum, shall match those required as part of section 5.1 — Sidewalks and
section 5.3 — Urban Roadways.

When justified — based upon consultation with Traffic Engineering Staff, Hamilton Police Service
and the governing BIA management board (if applicable) — alleyway lighting shall be designed
and installed using the illuminance method and as listed in Table 5.8.1 — Alleyway llluminance
Levels.

Pedestrian Activit Maintained Average | Average-to-Minimum | Minimum Maintained
Level y Horizontal Horizontal Vertical llluminance
llluminance (lux) Uniformity Ratio (lux)
Medium - High 25.0 <4:1 22.0
Low 23.0 <6:1 =0.8

Table 5.8.1 — Alleyway llluminance Levels
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5.9 Protected Crosswalks
Protected mid-block crosswalks shall be lighted.

Explanation: At present, the only protected crossings are at traffic signals. In the future, the
Ontario Traffic Manual Book 15 may permit signed crossings as well. Protected crosswalks are
by function, nearly identical to urban intersections, as roadway users are typically controlled by
traffic signals, with the exception that they can be located mid-block (between intersections).
Based upon this, the explanation of urban intersection lighting shall be used at protected
crosswalks.

Application of Lighting:

Protected crosswalk lighting shall be designed and installed using the illuminance method and as
listed in Table 5.4.1 — Urban Intersection llluminance Levels and in conjunction with the
Transportation Association of Canada — Guide for the Design of Roadway Lighting, Part 12 — Mid-
block Crosswalks.

510 Freeways
Freeways shall not be lighted with the exception of interchange exit-ramps.

Explanation: Freeways, in terms of explanations, are similar to rural roadways with the exception
that access is fully-controlled and pedestrians and cyclists are not permitted to use freeways.
Based upon this, the explanation of rural roadway lighting shall be used for freeways. There is
benefit to the lighting of freeway interchange exit ramps as it provides advanced warning of an
oncoming exit-ramp and enhances driver guidance when approaching, entering and navigating.
Additionally, exit ramp lighting acts as a transition between the non-lighted freeway and the fully-
lighted roadways that connect to the exit ramp. This assists in mitigating any issues related to
driver adaptation in regards to moving from a dark area into lighted area.

Application of Lighting:

Freeway interchange exit ramp lighting shall be designed and installed using the luminance
method and as listed in Table 5.10.1 — Freeway Interchange Luminance Levels.

Average Average-to- Maximum-to- Maximum-to-
Roadway >rag Minimum Minimum Average Veiling
o Luminance ; . . : A
Classification 2 Uniformity Uniformity Luminance
cd/m ; ; ;
Ratio Ratio Ratio
Freeway 0.6 <3.5 <6 <0.3

Table 5.10.1 — Freeway Interchange Luminance Levels
5.11  Hamilton Downtown

Downtown Hamilton (Downtown Hamilton Community Improvement Project Area) shall be
lighted with ‘white-light’ lighting.

Explanation: The use of light sources (lamps) that output light in the white section of the colour
spectrum and has a high colour rendering index, “white-light”, has many benefits related to safety
and security (real and perceived). Lighting sources outside of the white section of the colour
spectrum can impact how objects look as a result and “shift” their perceived colour from actual (for
example: blue when viewed under a “yellow” light source can appear to be green). Accurate
identification of colour directly benefits surveillance (community or law-enforcement) and can
contribute to enhancing a positive perception of the nighttime environment. It has been past
practice in the Downtown Hamilton Community Improvement Project Area to utilize white-light
sources. As a result, the Task Force on Safety and Security in the Downtown Core has strongly
recommended its use within the project area boundaries for non-residential areas.
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Application of Lighting:

Light sources that are considered to be a “white-light” colour spectrum composition and with a
high correlated colour temperature shall be utilized for non-residential areas in the Downtown
Hamilton Community Improvement Project Area. Lighting levels shall be as prescribed within this
policy based upon application.

6. Associated Documents

The following is a list of resource material used in the development of this policy document.

e Transportation Association of Canada — Guide for the Design of Roadway Lighting;

e Transportation Association of Canada — lllumination of Isolated Rural Intersections;
e ANSI/IES RP-8-00 — American National Standard Practice for Roadway Lighting;
e |ESNA DG-19-08 — Design Guide for Roundabout Lighting;

e City of Hamilton — Public Works Comprehensive Outdoor Lighting Study

7. Revision History

Revision Number

0 (New Policy)

Revision Date

Project Manager, Street Lighting &

Developed By Mike Field Title X

Electrical
Approved By Hart Solomon, P. Eng. Title Manager, Traffic Engineering
Sighature Date

Fiscal Implications?

Yes [J No IZI

If “Yes’, approved by

| Title |

‘ Date ‘

Page 11 of 11




City Of Hamilton — Traffic Engineering APPENDIX “B”
Lighting Upgrade Implementation Plan REPORT PW11041

Sidewalk and Roadway Lighting Upgrade
Implementation Plan



City Of Hamilton — Traffic Engineering APPENDIX “B”
Lighting Upgrade Implementation Plan REPORT PW11041

TABLE OF CONTENTS

Objectives and BenefitS.. ... e p.2
IMPIEeMENTAtION SCOPE ....coiiiiiiiiiiiii e p.3
Existing Sidewalk and Roadway Lighting Conditions .........ccceeeeeeiiiiiiiiiiiiiiee e, p.4
Implementation Guiding PrinCipals ... p. 4
Planning and EXECULION .......ccoiiiiiiiiiie e e e e e e e e e e e e et e e e e e aeeeeennnes p.8
LCTo )Y 2T o T= g (o] TSR PPTTTR p.8
(@0 o3 11 1] o o 1S SPURRPPPRRR p.9

10of9



City Of Hamilton — Traffic Engineering APPENDIX “B”
Lighting Upgrade Implementation Plan REPORT PW11041

1. Objectives and Benefits

The combination of the absence of a comprehensive City sidewalk and roadway lighting
policy, and the use of out-dated design practices for lighting has resulted in a wide
variety of lighting levels and sub-standard conditions. Past practices, in regards to the
design and application of outdoor lighting, is the main contributor to this issue. These
practices are nearly exclusively focused upon the needs of roadway lighting, and the
benefits related to outdoor lighting (beyond just the roadway) have been generally
ignored. In reality, since these benefits have not been realized, the result has been
detrimental to topics such as safety, security, accessibility and perception.

In order to address and remediate these issues, a set of objectives has been developed
in response. These objectives are summarized as follows:

e Upgrade existing sub-standard sidewalk and roadway lighting infrastructure
contained within the public right-of-way to satisfy current standards and practices
in relation to their specific applications.

e Upgrade existing sub-standard outdoor lighting conditions specific to the needs
of the Downtown Hamilton Community Improvement Project Area as identified
within the City’s Comprehensive Outdoor Lighting Study.

e Utilize current material and construction practices to improve the long-term
sustainability and reduce the environmental impact of the City’s outdoor lighting
infrastructure.

The justification and benefits of outdoor lighting is a complicated subject that is
comprised of many factors. In its very basic form, lighting is required to improve
visibility during the hours of darkness. Research and study has identified that when
appropriately designed lighting is installed, that safety and security (real and perceived)
is measurably improved. Additionally, secondary benefits of lighting include, but are not
limited to, enhancement of the City’s image, improved commerciality of downtowns, an
enhanced feeling of comfort and an increase in public night usage/enjoyment of public
spaces. To generalize, adequate outdoor lighting plays a key role in improving the
following:

o Pedestrian Safety (Travelling on sidewalks or parallel to roadways)
o Pedestrian-Vehicular safety (Pedestrian road crossings)

o Safety and Security - Real

o Safety and Security - Perceived

e Commercial and City of Hamilton image enhancement

« Vehicular Road Safety (Vehicle-vehicle conflicts)

Therefore, lighting improvements/upgrades to existing deficient installations can directly
benefit the aforementioned topics.
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2. Implementation Scope

This implementation plan only specifically addresses sidewalk and roadway lighting
contained within the public right-of-way. As part of the implementation location/project
identification process, lighting upgrade projects, outside of the scope of this
implementation plan, may be identified. These other types of lighting upgrade projects
can be co-related to the implementation plan objectives and passed to internal or
external stakeholders whom would be responsible for planning and execution.

The following provides a summary of the different types of lighting upgrade projects that
could be identified as part of the implementation plan process. Additionally, it is
indicated as to if the project is contained within the scope or is outside of the scope.

Upgrade Type: General Description: Included in scope
of implementation
plan or not
included:

Sidewalks Lighting of sidewalks or pathways | Included

contained within the public right-of-
way.

Roadways Lighting of roadways contained Included

within the public right-of-way.

Alleyways Lighting of alleyways contained Included

within the public right-of-way.

Walkways Lighting of walkways connecting Included

roadways to roadways within the
public right-of-way.

Parks Lighting contained within public Not Included
parks: pathways, playing fields,
etc.

Parking Lots Lighting of public or private parking | Not Included
lots (and parking garages).

Architectural/Facade | Lighting of public or private Not Included

building architecture or facades.
Monument & Sighage | Lighting of monuments or signage | Not Included
(gateways) contained within the
public right-of-way.

Figure 2.1 — Upgrade Project Scope Summary

As previously described, when lighting upgrade projects that are not included within the
implementation scope are identified, these shall be deferred to the appropriate internal
or external stakeholders.
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3. Existing Sidewalk and Roadway Lighting Conditions

An assessment of the existing sidewalk and roadway lighting conditions in the
Downtown Hamilton Community Improvement Project Area was completed as part of
the Comprehensive Outdoor Lighting Study. The assessment consisted of physical
measurement and estimation (by means of lighting design software) of existing lighting
levels. The results were compared against the appropriate lighting standards which
therefore specifically identified the locations, quantity and degree of existing lighting
deficiencies.

A complete assessment of city wide existing lighting conditions (excluding downtowns
as described previously) was not conducted as part of the lighting study. However, a
small sample of various different types of roadways (inclusive of sidewalks) was
completed. The results of the assessment of this small sampling showed that the
majority of both sidewalks and roadways met or exceeded the applicable lighting
standards (60% of sidewalks and 66% of roadways met or exceeded the applicable
lighting standards).

These results provide background information which was used to develop the
implementation policy.

4. Implementation Guiding Principles

The scope and strategy as to where sidewalk and roadway lighting upgrades should be
implemented is based upon guiding principles that work in unison to satisfy the
implementation objectives and assist in realizing the expected resulting benefits.

These guiding principles are briefly described as follows:

Priority: | Title: Description:

1 Safety A demonstrated and proven history of safety
related incidences, with a direct or suspected co-
relation to sidewalk or roadway lighting playing a
key factor in the causes.

2 Deficiency The analysis of existing sidewalk and roadway
lighting conditions in comparison to current
applicable standards and practices therefore
determining the degree of variation of deficiency.

Figure 4.1 — Guiding Principle Priority Definition

As shown above, safety is the primary guiding principle and deficiency is the secondary
principle. In the context of safety, as it has been described, any existing deficient
sidewalk or roadway lighting conditions that are directly contributing to a safety related
issue will be considered the highest of priority. Existing deficient sidewalk and roadway
lighting conditions that safety has not been identified as the primary concern are
therefore deemed as a lower priority.

With the exception of the Downtown Hamilton Community Improvement Project Area,
the identification of existing deficient sidewalk and roadway lighting condition locations

4 0of 9



City Of Hamilton — Traffic Engineering APPENDIX “B”
Lighting Upgrade Implementation Plan REPORT PW11041

shall be managed via a responsive methodology. Through a variety of different sources
(such as the Hamilton Strategic Road Safety Program — Collision Counter Measures
review process, Hamilton Police Service consultation, public request, etc.) each location
identified will be comprehensively reviewed from a safety and lighting perspective and
prioritized appropriately.

Identification of existing deficient sidewalk and roadway lighting conditions within the
Downtown Hamilton Community Improvement Project Area was completed by the
Comprehensive Lighting Policy. A progressive methodology can therefore be applied to
manage associated lighting upgrades.

In order to prioritize identified locations and to ensure that each one is assessed
equally, a formal priority evaluation shall be completed. This evaluation consists of first
performing a Transportation Association of Canada (TAC) “Warrant for Lighting” (for the
appropriate application — roadway or intersection), a complete review of existing lighting
conditions and finally by completing a ‘Sidewalk and Roadway Implementation Priority
Evaluation (refer to figure 4.2, pg.6). The Sidewalk and Roadway Implementation
Priority Evaluation combines the results of the TAC “Warrant for Lighting” and existing
lighting condition data by applying a ‘weighted score’ to each category and assigns a
total priority score as a result.

Each individual lighting upgrade project shall be recorded in an implementation project
listing (refer to figure 4.3, pg.7). The priority score for each upgrade location shall be
utilized to place each identified location into the listing which would be sorted from the
highest priority projects to the lowest priority projects. The implementation project listing
would be actively updated upon the completion of sidewalk and roadway
implementation priority evaluations.

Locations identified in the Downtown Hamilton Community Improvement Project Area
are applied an additional ‘weighting’ factor which increases the total priority score. The
higher total priority score ensures that these projects are rated at a higher priority within
the implementation project listing. The justification for this strategy is that there is a
greater need for lighting improvements in the Downtown Hamilton Community
Improvement Project Area as it generally has the highest concentration and most
deficient lighting conditions within the city. This, in conjunction with ‘progressive;
identification management, works with the City’s downtown and community renewal
priorities and the Task Force on Security and Cleanliness in the Downtown Core’s
objectives.
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Figure 4.2

Hamilton

Sidewalk and Roadway Implementation Priority Evaluation

Location Description: Typical Residential Rdwy - Poor Sidewalk Ltg.
Project Number:
Date (YY/MM/DD):

APPENDIX “B”
REPORT PW11041

Item No. Classification Factor Rating Factor Weight "W" Enter 'R' Here Score 'R' x W
0 1 2 3 4 5
Lighting Factors (see Note 1)
Sidewalks
1 Average to Minimum Horizontal Uniformity Ratio 100% 75-99% 50-74% 25-49% 1-24% Unlighted 2.0 4 8.00
2 Maintained Average Hozizontal llluminance 100% 75-99% 50-74% 25-49% 1-24% Unlighted 1.5 4 6.00
3 Minimum Maintained Vertical llluminance 100% 75-99% 50-74% 25-49% 1-24% Unlighted 0.5 4 2.00
Sub-total: 16.00
Roadways
4 Average to Minimum Uniformity Ratio 100% 75-99% 50-74% 25-49% 1-24% Unlighted 1.5 2 3.00
5 Average Luminance 100% 75-99% 50-74% 25-49% 1-24% Unlighted 1.0 2 2.00
6 Maximum to Minimum Uniformity Ratio 100% 75-99% 50-74% 25-49% 1-24% Unlighted 0.5 2 1.00
Sub-total: 6.00
Intersections
7 Average Luminance 100% 75-99% 50-74% 25-49% 1-24% Unlighted 2.0 0.00
8 Average to Minimum Uniformity Ratio 100% 75-99% 50-74% 25-49% 1-24% Unlighted 3.0 0.00
9 Maximum to Minimum Uniformity Ratio 100% 75-99% 50-74% 25-49% 1-24% Unlighted 1.0 0.00
Sub-total: 0.00
TAC - Applicable Warrant Point Score (Roadway or Intersection) (see Note 2)
10 Geometric Factors 22.00
11 Operational Factors 16.65
12 Environmental Factors 5.06
13 Collision Factors 5.55
Sub-total: 49.26
Downtown Hamilton Community Improvement Project Area Factor (see Note 3)
14 |within Downtown Project Area | No | - | Yes | 2.0] of 0.00
(A+B+C+D+E)-50 = Total Priority Score
Total Priority Score: 5.07
Notes:

1 - Lighting factors are based upon the degree of deviation from the applicable lighting requirements in comparrison to existing conditions. 100% indicates existing conditions meet or exceed required lighting levels, while 1-25%

indicate existing conditi

2 - TAC Warrant for Lighting Arterial, Collector and Local Roads or Warrant for Intersection Lighting shall be utilized based upon the application and shall be completed as required by the Transportation Association of Canada.

3 - Applicable to locations contained within the Downtown Hamilton Community Improvement Project Area boundaries.
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Sidewalk and Roadway Lighting Implementation Project Listing

Sidewalk & Roadway Implementation Evaluation

Priority Location Description: Identification Project - - Implementation
Score p : Date: (DD/MM/YY) Number: Lighting Factor TAC Warrant Downtown Flag: | Date: (DD/MM/YY)
Score: Score:
0.00 |Sample Location 01/01/11 XX-XX-XX 0.00 0.00 0.00 01/01/11
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5. Planning and Execution

The planning and execution of sidewalk and roadway lighting upgrades will be governed
by the implementation project listing as identified in the previous section. Upgrade
projects shall be selected from the project list in order of highest priority, mixed in with
annual road construction, streetscaping, development (commercial and residential) and
other projects initiated for different reasons to lowest priority.

Considering that the implementation project list will be actively updated, there is a high
probability that the lowest priority upgrades will remain at the bottom of the list and
never, or only after an extended duration, be completed. Low capital cost upgrade
projects that have a low priority, such as spot replacements (adding a street lighting
luminaire to in-fill existing lighting) shall be reviewed and implemented on an ongoing
basis to try to ensure that a satisfactory level of service to the general public is
maintained.

Sidewalk and roadway upgrade project locations that are contained within residential
neighborhoods (and are not collector or arterial roadways) shall be executed based
upon comprehensive public and Ward Councilor consultation. This will work to address
some instances, regardless of the benefits and the objectives of the implementation,
where lighting upgrades may not be preferred by the local residents.

6. Governance

Currently, sidewalk and roadway lighting (contained within the public right-of-way)
capital planning is managed by Public Works — Traffic Engineering. Therefore, Traffic
Engineering would be the most suitable to manage and oversee the implementation
program. Additionally, Traffic Engineering street lighting capital would provide funding
for implementation.

On-going program evaluation, planning guidance and other such activities required to
ensure implementation effectiveness would be an on-going process. Consultation with
internal and external stakeholders such as Hamilton Police Service and the Task Force
on Cleanliness and Safety in the Downtown Core would be utilized by assisting in
identifying any further refinement and development required for successful
implementation.

In terms of responsibilities, the following is a brief illustration of the implementation
governance:

Governance Role: Description: Responsibility of:
Location/Project Identification of ‘potential’ | Various internal and external sources will
Identification sidewalk and roadway identify potential locations/projects. These
lighting upgrade sources may included, but not limited to, the
locations/projects. following:
e Hamilton Strategic Road Safety Program —
CCM

e Hamilton Police Service

e \Ward Councilors

e Public

e Task Force on Cleanliness and Safety in
the Downtown Core
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Governance Role:

Description:

Responsibility of:

Upgrade
Evaluation and
Prioritization

Responsive receipt,
evaluation and
prioritization of sidewalk
and roadway lighting
upgrade
locations/projects,
including maintaining an
active implementation
project listing.

Public Works — Traffic Engineering

Planning and
Design

Selection of projects from
the implementation project
listing and the engineering
and preparation of
construction
documentation.

Public Works — Traffic Engineering

Capital Funding

Funding for execution
(construction) of sidewalk
and roadway lighting
upgrade projects.

Public Works — Traffic Engineering: street
lighting capital

Construction

Execution of sidewalk and
roadway lighting upgrade
projects.

Street Lighting maintenance contractor (when
deemed appropriate) and other electrical
contractor as per purchasing policies.

7. Conclusion

Figure 7.1 — Governance Summary

The implementation plan defines how existing deficient sidewalk and roadway lighting
conditions are identified, prioritized and provides direction in terms of working towards
remediation. In conjunction with the proposed sidewalk and roadway lighting policy,
together they serve to assist in setting the standards and defining planning in relation to
sidewalk and roadway lighting of public right-of-ways.
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Executive Summary

In October 2008, the Task Force on Cleanliness and Security in the Downtown Core (TFCSDC)
completed a study entitled: Protecting the Future: A Safety and Security Audit of the Downtown
Hamilton Improvement Project Area. The results of this study concluded that improvements to
the existing downtown lighting could contribute directly to improving the sense of security and
reducing the fear of crime. The City therefore developed a terms of reference and issued a
request for proposal to retain a firm to deal with these and other issues. Through a competitive
request for proposal process in the fall of 2009 the team of DMD and Associates Ltd and
O’Connor Consultants were retained and developed a comprehensive lighting study.

The goal of this project was to investigate and validate the reasoning for the requirement of
lighting (or not lighting) and develop lighting guidelines. Specific elements include:
e Review and document applicable research related to outdoor lighting;

e Review existing lighting in the Downtown, Business Improvement Areas (BIA’s) and specific
road and land use types defined by the City;

e Review lighting standards and make recommendations as to when to light and how to light
various areas and applications;

e Review and analyze the existing operations and maintenance strategies and make
recommendations;

e Review new light sources and technologies.

The study analyzed existing lighting within the City. Lighting levels within the downtown
boundary area and typical roads within the City were calculated, measured and recorded. These
measurements included roadways, sidewalks, alleyways, parks and parking lots.

The results were used to evaluate the state of the existing lighting installations in comparison to
nationally recognized lighting standards. These standards have been referenced and provide a
comparison for evaluating existing conditions.

Based upon input from various internal and external stakeholders (prior to data collection),
areas that were perceived to ‘have good lighting and be most safe’, were compared to the results
of the condition assessment. This assessment confirmed that lighting, when applied properly,
enhances positive perception of the nighttime environment.

In summary, public right-of-way findings:
e Roadways typically meet the lighting standard requirements

e Sidewalks typically fail the lighting standard requirements
e Parks typically exceed (are over-lit) the lighting standard requirements
e Parking lots (public and private) fail the lighting standard requirements
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When examining the findings, newer City lighting installations under streetscapes (example:
Hughson, Bay) meet the standard requirements. Due to the absence of a lighting policy, the
lighting levels are somewhat inconsistent across the downtown and throughout the City.

The City currently does not have an all-encompassing outdoor lighting policy to respond to
safety and security concerns. Consequently, there is a wide variation in lighting levels and types
lighting equipment.

Past industry practices have been focused on roadway lighting nearly exclusively. These
resulted in a less pedestrian friendly environment and therefore do not meet the spirit of the
City’s walkability strategy.

When reviewing safety and security (real and perceived) a poorly lit environment can have a
negative impact on the image of the downtown. When lighting is designed and installed to
nationally recognized standards, safety and security is improved. However, it is difficult to
measure or predict the exact benefits due to many variables.

Besides security benefits to good nighttime lighting include such things as:
e Enhancement of the City’s image.

e Improved commerciality of the Downtown.
e An enhanced feeling of comfort.
e Increased public night usage/enjoyment of the Downtown

Prior to undertaking any improvements, it is recommended that the City develop a long-term
capital improvement/replacement strategy for lighting upgrades, similar to those used for road
streetscape improvement programs currently in place. Analyzing and assess each road in the
downtown, provide a recommended solution and capital cost.

ii
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1 General

1.1 Introduction

In October 2008, the Task Force on Cleanliness and Security in the Downtown Core (TFCSDC)
completed a study entitled: Protecting the Future: A Safety and Security Audit of the
Downtown Hamilton Improvement Project Area. The results of this study concluded that
improvements to the existing downtown lighting could contribute directly to improving the
sense of security and reducing the fear of crime.

The City of Hamilton currently does not have an all-encompassing lighting policy that may be
used to respond to the conclusions of the safety and security audit study. As a result, the
TFCSDC endorsed the development of a lighting study that would examine the existing lighting
conditions and make recommendations to assist and support the task force objectives.

In addition, the City of Hamilton was awarded the 2015 Pan-Am Games. It was generally felt
that with improved outdoor lighting, along with architectural enhancements, will play a big
role in revitalizing the City of Hamilton and contributing to an overall feeling of pedestrian
safety in the downtown.

The City of Hamilton drafted a formal request for proposal to select a lighting consultant and
architect to prepare a detailed report which would form the basis of a comprehensive City-wide
outdoor lighting policy. Through a competitive request for proposal process in the fall of 2009,
the team of DMD and Associates Ltd and G. O’Connor Consultants Inc. were retained to
prepare the report.

The report is broken down into four main sections:

e Section 1 - General: Provides general information specific to all areas of the City of
Hamilton. Specifically the section includes the introduction, theory of lighting and basic
issues.

e Section 2 - City-Wide Outdoor Lighting: Provides research, standards, current conditions,
police comments and stakeholder input (where applicable) as well as recommendations for
the following applications within the City of Hamilton:

1. Urban Roadways Lighting

2. Rural Roadways Lighting

3. Urban Intersections

4. Rural Intersections

5. Alleyways

Section 2 also makes recommendation on lighting hardware, maintenance practices,
provides an implementation strategy, and a summary.

e Section 3 - Downtown Area: Provides current conditions and recommendations for
roadway, sidewalks, parks, plaza and parking lots in the downtown.

e Section 4 - BIA Lighting: Provides a review of existing lighting within the BIA’s.
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The rational for lighting with a given City is typically as listed below. This will vary for each
application listed in the report.

The rational for all lighting areas, excluding downtown's is as follows:

Vehicular Road Safety (Vehicle-vehicle conflicts)
Pedestrian-Vehicular Safety (Pedestrian-vehicle conflicts)
Pedestrian Safety (Navigating sidewalks, off-road, etc).
Safety and Security — Real

Safety and Security — Perceived

Commercial and City of Hamilton image enhancement

Uk whe

The rational for lighting the downtown area is as follows:
Pedestrian Safety (Navigating sidewalks, off-road, etc).
Pedestrian-Vehicular Safety (Pedestrian-vehicle conflicts)
Safety and Security — Real

Safety and Security — Perceived

Commercial and City of Hamilton image enhancement
Vehicular Road Safety (Vehicle-vehicle conflicts)

Uk whe

Under the Recommendations for each lighting application (ie; Urban Roadways, Rural
Roadways) a brief paragraph is included that directly references the reasoning for lighting and
how each criteria has been met, has not been met or is not applicable.

The City of Hamilton has developed a Strategic Road Safety Program (SRSP) which roadway
lighting may benefit. The document contains the City of Hamilton emphasis areas and priority
areas of traffic safety concern. How it relates to the objectives of street lighting is included in the
recommendations for each lighting application. The primary emphasis areas of this program
and how lighting could benefit (or not) are:

e Aggressive Driving — Roadway and sidewalk lighting will have little benefit here.

e Intersections — Lighting intersections can have substantial safety benefits as noted in this
report. Lighting benefits are touched on in the City of Hamilton SRSP report.

e Vulnerable Road Users — Lighting has well proven safety benefit for pedestrians and cyclists.

Listed below is a news paper clipping from the Hamilton Spectator circa Aug.1885 which relates
to the earliest street lighting installed in the City. The last sentence reads “The streets are much
better lighted than before; people can see on another without much difficulty; and there is less
danger of rows and disturbances at night now that the brilliant light streams everywhere and
knocked the darkness into the next century”. This goes to show that the ideas, objectives and
benefits of street lighting haven't really changed in 125 years.



1
Hamilton
Public Works

o

DMD & Associates Lid.

11000 rh' Bt Hpraa;L over. Hamilton, and-

: ?(;Li-‘?the}. fire tf txmu“in*"im”hmﬁary it way™

= = o I)B_

fwnm' up’—- p.nu nlmﬁat.v-m_thmmﬂ:
:iﬁnmgq HEI‘E nnd tihﬂre a.n_ulmperfect- one .

e

@ﬁ%n&aﬂ,,&aﬂtmyad—wtha —double:lamps |
_,mtﬂﬂdad for-use in tha oity, and the com-

E -"_a.hoi:ii: hMarJhGMM?mt%ea..-.at “the |
&mﬁxumoug fire the nun;gmnﬂmdld reo

: anotions, snd
gla’w took t‘ha ngana ‘of ‘the usual
#zzle; - The reocent burning of the factory:

y:had tb_makehnhltt mQthhebest ones.
ome of them were not tested.

"'E'l

ps wﬂl

& a-rlmhly well. Theotha

Ehlr s s e «....'_' i

i B B

;upwgube P yaiced. - The double:lamps.
{:will be*got up’ aapeediljf ag.can be. A big

__ m?’;f:ﬁ oF "w-:g—wthrungedthe principal streots
fito-witness the first lighting,'and on every?

.ﬂ,_x-'nh ahead 'ofl.gas is’ velons: = ,IE'hasw
- rﬁrﬂatﬁ Are- much ‘better Tikhted: tium be--
fdore;-poople-can:see ~one: mﬁﬁﬂrﬂwmhnuh-

! vows /and - disturbances at nights ugw

| -*l'r]:m.t the brilliant light streams everysvhere |

| G. O'CONNOR

CONSULTANTS INC.

_fiﬁ‘nﬂ knacka“'*thﬂt} d&rkneaﬂ" i:nta‘ i‘.hﬁ“‘“::l‘am;fr_
Jeentury. i T e

: m_r__pnamon a3  _BOoOn _ Aas
amg?é‘ and the- xmperfauﬁ oned alréady

an—the-usnal—§ aturday |

b =1 [y
T,
i

i dmiration '-..or*#he—mldr—ghtteerr
“the . new. ~light it theard: The,

nuch--diffionlty ;- and therp 18 :.less danger

EE e . oo ..L'—'\l - _r"- s




—_—

1
Hamilton
Public Works

DMD & Associates Lid.

| G. O'CONNOR

CONSULTANTS INC.

1.2 Theory of Lighting

Lighting is required to improve visibility during hours of darkness. In order to better understand
lighting, an explanation of some of the lighting standards organizations and terminology
referenced is provided throughout this report.

1.2.1 Reference Standards Organizations

Publications and documents used for the design of outdoor lighting are listed below.

1.2.1.1 Iluminating Engineering Society of North America (IESNA)

The IESNA produces a large number of recommended practice and design guides used for
roadway lighting. The organization also provides education programs and certifications. The
IESNA has committees made up of engineers, manufacturers, City and government staff, and
others that commonly practice within the lighting industry who author their documents.

Specific roadway related IESNA documents are: Lighting Handbook, RP-8 American National
Standard Practice for Roadway Lighting, RP-19 Roadway Sign Lighting, RP-20 Lighting for
Parking Facilities, LM-50 Guide for Photometric Measurement of Roadway Lighting, DG-4
Design Guide for Roadway Lighting Maintenance.

An important resource for lighting designers is the IESNA’s comprehensive listing of lighting
products and suppliers. More information on the IESNA may be found on their web site,

www.iesna.org.

1.2.1.2  Transportation Association of Canada (TAC) Roadway Lighting Design Guide

This guide is intended to promote uniformity in lighting across Canada, by providing guidance
in the planning and design of roadway lighting and related outdoor lighting systems. The 430-
page publication is divided into two major sections: Fundamentals and Design. The guide offers
warranting criteria for each roadway application, with the warrants provided as a point-score
system, a narrative definition or a combination of both.

In addition, the guide covers a number of other related topics. It emphasizes that roadway
lighting, if properly designed, installed and maintained, should reduce vehicle collisions,
improve safety for cyclists and pedestrians, and enhance personal security. It also discusses
ongoing trends in the development of more energy-efficient light sources as well as the need to
consider alternatives to lighting. Information in this guide is based on current IESNA practice.
More information on TAC may be found on their web site, www.tac-atc.ca .

1.2.2 Terminology

Listed below are explanations of some of the key terminologies related to outdoor lighting
design. For further explanation of these and other terminology, consult the IESNA Lighting
Handbook.
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1.2.2.1

What is light? Light is radiant energy in the visible part of the electromagnetic spectrum
between 380-770nm. The figure below shows the visible light part of the Electromagnetic
Spectrum.

Light

Low Frequency

JAVAVS

Long Wavelength

High Frequency

Lrl Vacuum UV Microwave
Short Wavelength / Transmissiions
Hard Soft Radar

Cosmic Gamma Ultra
X-R
WW

Electromagnetic Spectrum

Wavelength “ey
(in nanometers or 10 "meter) T
380 400 500 600 700 780
Violet  Blue Green  Yellow Red

Visible Light

Figure 1 - Electromagnetic Spectrum

1.2.2.2  Lamp Lumens

A lamp generates radiant energy in the form of light referred to as luminous flux and is
measured in lumens. As with most lamps, light is emitted in all directions therefore the lumen
output of the lamp is normally the total amount of light emitted in all directions.

Initial lamp lumens are required for the type of lamp being used to complete a lighting
calculation. This information can be obtained from the lamp manufacturer’s published data
typically available on the manufacturer’s web site.

When defining lamp lumens, it is critical that the proper lamp be selected and the appropriate
lumens for that lamp be used as the basis for lighting calculations. Published lamp lumens will
typically vary slightly from one manufacturer to another.

1.2.2.3 Intensity (Candlepower)

Intensity (Candlepower) refers to the concentration of light in a particular direction, while
lumens represent a total quantity of light emitted. Intensity is expressed in candelas (cd). The



il
Hamilton
Public Works

(ovD)
~__7

DMD & Associates Lid.

| G. O'CONNOR

CONSULTANTS INC.

concentration of light will normally change for each direction of light emission. This is not
required for a lighting calculation; however it is an important lighting fundamental.

1.2.24 Photometrics

Photometric testing of a luminaire involves gathering data that characterizes its candlepower
distribution. Once the intensity values for all directions are known, software that reads the data
can generate photometric test reports. The measurement device used in a laboratory is a
goniophotometer. Light readings are taken at numerous points throughout the angular grid, in
fine angular steps so that the full light distribution is accurately quantified.

Data processing software reads the collected candlepower arrays and produces test reports in a
digital file format. This file can be used as input to numerous application programs that are
available for computerized lighting design. Photometric files are available from luminaire
suppliers for the various luminaires they supply.

1.2.2.5 INMuminance

Light is incident upon a surface will create “illuminance” on that surface. Illuminance is a
measure of the light landing on a defined area. The more lumens on a given surface area, the
higher the level of illuminance. Typically, illuminance is a poor measure of visibility. For
example, imagine a half white/half black surface being measured by illumination. The
appearance of the white surface would be totally different from that of the black surface, even
though each may be receiving identical illuminance. This is due to the better reflectance of light
on a white surface than on a black surface. Our eyes do not see illuminance or the light incident
on a surface. They see only the proportion of the light reflected towards the viewer.

[Mluminance is measured in lux. On a bright and sunny day, an outdoor area receives about
100,000 lux of illumination. Under bright moonlight, the figure is about 0.2 lux, about a
millionth as much light.

[luminance is used for most lighting applications with the exception of roadways which use
luminance.

1.2.2.6 Luminance

Luminance is the concentration of light (intensity) reflected towards the eyes per unit area of
surface.

As road surfaces do not reflect light uniformly, reflectance varies depending on the angle of the
incident light in both the vertical and horizontal planes, and, on the angle that the driver views
the pavement. For a luminance calculation the driver’s viewing angle is fixed at one degree
below the horizontal and an observer distance of approximately 83 m.

The actual discernment of an object at night comes from the relative brightness of the surface
and the object, or the contrast of the object against its background. Luminance represents the
amount of illumination reflected into the eyes of the driver (or pedestrian). A small amount of
roadway brightness reflects back into the driver’s eyes from the driver’s headlights, although
most is reflected away, down the road, where it is of little value to the driver. At close distances
(about 30 meters or less), the low beam vehicle headlights will also begin to effectively reflect
back from the darker (but not black) clothing of a pedestrian.
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Luminance is used for roadways and tunnels only and not for sidewalks, intersections, parking
lots, etc.

Public V

Luminance is measured in candelas per square meter (cd/m2).

Graphc Reprduced with Parmisson of the IESNA

Figure 2-22 — Luminance Calculation Geometry

Figure 2 - Luminance Calculation Geometry

1.2.2.7  Uniformity

Uniformity is the evenness of the light over a given area. Even lighting throughout an area
would have a uniformity ratio of 1:1. A high degree of uniformity of roadway lighting has
generally been accepted as desirable. As lighting calculations consist of a series of grid points
with calculated luminance or illuminance levels, uniformity is expressed as the ratio of the
average-to-minimum levels and/or the maximum-to-minimum levels, but traditionally an
average-to-minimum ratio is used for roadway lighting.

1.2.2.8  Veiling Luminance

’ 4
W The effect is termed veiling luminance (also referred to as disability glare) and it may be

numerically evaluated. Because of contrast reduction by disability glare, visibility is decreased.
DMD & Assodates Ltd. Increasing the luminance level will counteract this effect by reducing the eye’s contrast
sensitivity. As glare limits our visibility, veiling luminance is an important, however often
omitted, consideration. Veiling luminance must be considered as a design criterion along with
| G. O'CONNOR illuminance or luminance levels and uniformity.

CONSULTANTS INC. The effect of veiling luminance on visibility reduction is dependent upon the average lighting
level, or average luminance level, of the pavement. A higher level of veiling luminance can be
tolerated if the pavement luminance is high. Veiling luminance is calculated in terms of a ratio
of the maximum veiling luminance experienced by the observer to the average pavement
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luminance. The veiling luminance ratio shall not exceed either 0.3:1 or 0.4:1, depending on the
roadway type.

1.2.2.9 Luminaire Cutoff

To assess and mitigate glare and to reduce sky-glow (up-light emitted from the luminaire into
the sky) the IESNA have developed cut-off classifications for luminaries based on how they emit
light.

The amount of glare generated by a luminaire is strongly influenced by the intensity
(candlepower) emitted at angles close to the horizontal.

Listed below are traditional IESNA cut-off classifications. These will be replaced in the future by
the BUG system as defined under section 2.6.2.1.4.

o 0% 5%
80— — 0% 0%
No Limit Mo Limit
Hadir
25% Mo Limit
10% = Mo Limit
Na Limit Mo Limit

Hadir

Figure 3 - Luminaire Cutoff Classifications

Typically groups like International Dark-Sky Association (IDA) endorse luminaires with full cut-
off optics to better preserve the evening sky.
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1.2.2.10 Luminaire Distribution

The lateral light distribution classification is based on the general pattern and spread of light
produced on the road surface. It classifies the luminaire as Type I through Type IV based on how
the light is distributed out of the luminaire at defined mounting heights.

Distribution is an approximate guide to selecting a luminaire for a particular application.
However, it should not be used as a substitute for full analysis using photometric data while

designing a lighting system.
Typical IESNA roadway lighting distribution patterns are defined below.
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Figure 4 - Luminaire Distributions

1.2.2.11 Light Loss Factors

Light output from the luminaire will reduce over time as the lumen output from most lamps
depreciates. Dirt will also build up on the lens reducing light output. Equipment will also
depreciate over time. A light loss factor (LLF) is therefore applied to a design to compensate for
these factors. When designing a lighting system, the design must be based on recoverable
factors, such as lumen and dirt at end of lamp life, as well as unrecoverable equipment factors.

Several individual factors combine to form the overall LLF. These include the following:

e Lamp Lumen Depreciation (LLD) - All lamps, with the possible exception of low pressure
sodium (LPS), experience a reduction of light output as the lamp ages. The rated lumen
output, as published by the manufacturer, indicates the initial light output after the lamp
has burned for 100 hours. Manufacturers’ curves are available and show light output versus
time, known as “lumen depreciation curves”. The interval for lamp replacement should be
determined and the applicable value of LLD from the lamp suppliers’ depreciation curves
should be applied. The lamp lumen depreciation factor applied to the design must relate to
the re-lamping cycle.
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e Luminaire Dirt Depreciation (LDD) - This factor takes into account the reduction in
luminaire output over time because of the accumulation of dirt on the luminaire. LDD is
dependent upon the cleaning interval (typically done when re-lamping) and the amount of
dirt in the atmosphere.

e Equipment Factor (EF) - These are factors such as manufacturing tolerances for both the
luminaire and lamp, degradation of the luminaire over time due to anodization of the
reflector surface, and variations in the input voltage. The EF is recommended at 0.95 and
included in all LLF calculations.

Generally on single luminaire basis, the distribution and uniformity of lighting will not change
as the lamp lumens decrease over time. Given the reduced lighting output, the distribution and
uniformity relationship should not change. This is backed by recent testing undertaken by
Lighting Sciences Inc. of Scottsdale, Arizona. The testing involved assessing the effects on
luminaire photometrics with typical high pressure sodium cobra head style luminaires, dimmed
in 1% intervals up 60%. No abnormal effects to the distribution of the luminaires and
uniformity were found. Some metal halide lamps, for example, have a colour shift that has been
identified at or near the end of the lamp life which could have some impact on distribution and
uniformity. Without specific testing on a particular luminaire or lamp, it is difficult to
accurately assess the impacts.

On a street wide basis, the light output of the lamps will not all depreciate at the same rate.
Some will lose intensity at a greater rate than others. Lamp manufacturers produce graphs
which define lamp lumen depreciation (light output from the lamp) over the life of the lamp,
however, these curves are based on a very small percentage of the lamps tested.

The reason that lamps depreciate at different rates is because they have an arc tube which
contains a mixture of gases which will diminish at varying rates over time. Lamps are also made
by a number of different suppliers and are often manufactured en masse which accounts for
variance.

When streets are spot re-lamped (i.e., the practice of changing out only the lamp which has
failed and leaving others) the replaced lamp will be at full brightness whereas the existing lamps
which may be near the end of life. Those existing lamps’ well depreciated light output will affect
the uniformity of the lighting system on a street wide basis.

The light output of various light sources will also vary. Metal halide (white light) lamps will
typically depreciate much faster than say high pressure sodium. Based on general lamp data
published by Venture Lighting and Philips Lighting, approximate lamp lumen depreciation is as
follows:

Typical high pressure sodium:
e 10% lumen depreciation at 3 years

e 16% lumen depreciation at 4 years
e 22% lumen depreciation at 5 years.

Typical pulse start metal halide:
e 20% lumen depreciation at 1 year

10
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e 30% lumen depreciation at 2 years
e 35% lumen depreciation at 3 years.

PuhiicWarlgs Typical probe start metal halide:
¢ 40% lumen depreciation at 1 year

e 53% lumen depreciation at 2 years.

This information is important when undertaking a lighting design as the lighting levels are
based on end of lamp lumen output which will vary depending on the re-lamping schedule as it
will impact maintenance and operational costs. Where the City of Hamilton uses high pressure
lamps and group re-lamping every four years, the use of metal halide would require group re-
lamping every one to two years to maintain current lighting levels and uniformity of lighting.

1.2.2.12 Color Rendering Index

Color Rendering Index (CRI), is a measurement of a light source's accuracy in rendering
different colors when compared to a reference light source with the same correlated color
temperature. It generally ranges from O for sources like low-pressure sodium, which is
monochromatic, to 100, for a source like an incandescent light bulb, which emits essentially
blackbody radiation. Achieving a high CRI (70+) in can be important to commercial businesses
in an urban downtown who want to display specific colour in display window and signing.

CRI
(Color Rendenng Index)
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Figure 5 - Color Rendering Index
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1.2.2.13 Correlated Color Temperature

Color temperature is a description of the warmth or coolness of a light source. By convention,

yellow-red colors (like the flames of a fire) are considered warm, and blue-green colors (like light
from an overcast sky) are considered cool. Confusingly, higher Kelvin temperatures (3600-5500
K) are what we consider cool and lower color temperatures (2700-3000 K) are considered warm.

Color Temperature

— 2o
High Pressure Sodium — T

Figure 6 - Correlated Colour Temperature

The images below give examples of how correlated colour temperature can impact the colour
rendering index of objects. In each image the scene is shown under the same light source with
different colour temperatures. The image on the right uses a light source with a far cooler
temperature than the image on the left.
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Figure 7 - Scene with Different Light Source Colour Temperatures

1.3 Issues

The following are key outdoor lighting issues. Some are specific to the City of Hamilton and
others apply to all cities.

1.3.1 Visibility

A 2001 US study entitled “Top 10 Leading Causes of Death in the United States by Age Group”,
showed that motor vehicle collisions were the number one cause for death amongst the 4-25
year old population, the number three cause for the 26-44 year old population, and the number
eight cause of death for those above 45. The significance in the collision statistics gathered
throughout North America, is that they show that more than 50% of fatal collisions happen
during night-time hours even though only an estimated 25% of travel takes place during these
hours. This results in a fatality rate at night three times greater than during daytime hours.
From this, one can conclude that driving during hours of darkness is less safe than driving
during daylight hours. However, it is not known which percentage of roadways in the study had
roadway lighting. Conclusions cannot be drawn concerning the value of roadway lighting from
such statistics. However, the facts show that driving in the hours of darkness is less safe than
driving in daylight hours.

Daytime vision of 20/20 can be reduced to 20/40 at night. As we age, visibility is further
reduced. Over time, the lens of our eye discolours, allowing less light to penetrate the eye as
shown in Figure 8.

As we age, we are more susceptible to glare. Diseases such as glaucoma can also reduce
peripheral vision. This is significant as our population ages and life expectancy continues to
increase.

It has been found that the eyes deteriorate considerably in their ability to adjust the pupil
opening in proportion to the available light. The eye gate becomes smaller and smaller even in
the daytime, but the critical feature is the inability to open up at twilight and in darkness to let
in whatever little light might be available, particularly past the age of 60 (4).

13
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A vital factor, is the ability to see the movement of objects, representing a potential hazard out
of the corner of the eye. It has been found that the ability to see movement 40 and 80 degrees
away from the line of sight, is reduced as much as 60% for those over 60 years old (4). A
younger person can typically see in the presence of very little light, but this sensitivity to low
brightness is reduced to approximately one half at 80+ years of age (4). It has been found that it
can take up to 30 minutes for an 85 year-old person to adapt to lower outdoor night- time
brightness after having been adapted to the higher interior brightness (4). This long eye
adaptation can be greatly reduced with roadway lighting.

The visibility factors noted above also apply to pedestrians, as reduced visibility reduces the
pedestrians’ ability to see motor vehicles and avoid collisions. Reaction time for both the driver
and pedestrian is also reduced as we age.

Statistics Canada estimates the percentage of Canadians 65 and older will increase from 13.2%
to 14.4% from 2006 to 2011 and will increase from 14.4% to 23.4% from 2011 to 2031. As the
general population age increases, roadway lighting becomes of greater value in improving driver
visibility. This will be critical as the percentage of Canadians over 65 on the roads at night will
also significantly increase over the next 20 years. The value and benefits of roadway lighting
will increase over time as the population both increases and ages.

G 1

Fig 3 Yellowing and transparency of the Human Lens from 6 month (4) (o
8 years (B) 12 years (C) . 25 years (D), 47 yaars (E) 80 years (F)
70 years (G). B2 years (H) and 31 years (/) of age

Figure 8 - Age Effect on the Human Eye
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Figure 8 show the effect age has on the human eye. As the figure shows as we grow older the
lens discolours (darkens) thus reducing visibility.

In summary, as we age, our eyesight and visibility worsen, as does our vision at night. By the
year 2031 it is estimated that over 23% of the population will be 65+ years. As the population
ages, outdoor lighting will become of greater importance in the future.

1.3.2 City of Hamilton Barrier Free Design Standards

The City of Hamilton has historically been proactive in accommodating the needs of the
disabled. Originating in 1985, as a response to provincial employment equity legislation, the
Barrier Free Design Sub-Committee was formed. Its Mission Statement was to “provide the
community with a set of design standards that will lead to the elimination of barriers facing
persons with various disabilities in the built environment.”

Unable to find a single standard that was complete or satisfactory, the Sub-Committee’s
mandate was transformed to put together a set of standards which, when applied, “shall provide
the Region and the City of Hamilton with a complete and satisfactory set of Barrier Free Design
Standards.” It was adopted by Hamilton-Wentworth Regional Council and Hamilton City
Council in 1994 and was to be applied to all City-owned and leased facilities. It was to be
reviewed every 3 to 5 years in order to maintain its status with advances in technology.

In 2001, the Province of Ontario passed the Ontarians with Disabilities Act. In June 2005 this
was replaced by the Accessibility for Ontarians with Disabilities Act (AODA). The AODA makes
Ontario the first jurisdiction in Canada to develop, implement and enforce mandatory
accessibility standards applies to both the private and public sectors. The purpose of the act was
to improve opportunities for persons with disabilities and to provide for their involvement in
the identification, removal and prevention of barriers to their full participation in life.

The City of Hamilton established the Advisory Committee for Persons with Disabilities. Among
its many recommendations, the committee has recommended the update of the City’s Barrier
Free Standards. This standard has been developed for architects, designers, users, and building
owners. It identifies barriers and obstacles and presents design requirements that, like the
Ontario Building Code, should be considered as a minimum requirement. Users of this standard
are encouraged to consider it a “performance standard” and to provide alternate design
solutions that are equivalent or exceed the ability to access a facility.

Section 6.2 Lighting - City of Hamilton Barrier - Free Design Guidelines defines lighting levels
listed below.

Design Requirements
Exterior lighting shall:

A. be in compliance with the illuminating Engineering Society of North America
(IESNA) in regards to providing safe access for persons with disabilities from
sidewalks, bus stops and parking areas to nearby facilities;

B. have a minimum of 100 lux (10 ft- candles) consistently over pedestrian entrances;

15



—_—

1
Hamilton
Public Works

(ovD)
~__7

DMD & Associates Lid.

| G. O'CONNOR

CONSULTANTS INC.

C. have a minimum of 30 lux (3 ft-candles) consistently over pedestrian routes
including walkways, paths, stairs, etc.;

have a minimum of 30 lux (3 ft-candles) consistently over parking spots;

be bright enough to clearly illuminate treads, risers and nosings of frequently used
steps and stairs;

F. be evenly distributed to minimize shadow;

G. provide a good colour spectrum;
H
L.

™ O

. highlight key signage and orientation landmarks;
be located at a height as to allow for normal snow removal; and
J. comply with Section 7.3 Waiting and Queuing Areas where applicable.

Commentary with respect to Section 6.2 Lighting - City of Hamilton Barrier - Free Design
Guidelines is as follows:

e [tem B) which requires 100 lux over pedestrian entrances is vague as it what area defines the
building entrance. If it is the area outside, then this higher level may create over bright hot
spots, which would reduce the overall uniformity on the sidewalk. The type of entrance
would also have an impact on the level of lighting which should be applied

e [tem C) 30 lux exceeds the IESNA recommended practice for a (walkway) pedestrian route.
e [tem D) 30 lux exceeds the IESNA recommended practice for a (walkway) pedestrian route.

Section 8.17 Transit Facilities - City of Hamilton Barrier - Free Design Guidelines defines lighting
levels listed below for transit platforms and boarding areas for transit facilities which are listed
as bus stops, private buses, taxis, trains, and airplanes.

e Platform and boarding service lighting should be at a minimum lighting level of 100 lux;
e Ticketing areas should have a minimum lighting level of 200 lux.

These requirements should apply for only very high occupancy transit/train platforms where
the risk is higher (e.g., falling onto the train platform) and should not be applied to a bus stop
or taxi stand. It would be impractical to apply these very high light levels to buses and taxis.
Lighting for bus stops, should be no higher than what is required or existing on the road where
the bus stop exists or is proposed. Taxis should have no specific requirements as their pick-up
and drop off locations will vary. Airplanes will have specific requirements as defined by
Transport Canada.

It is recommended that the sections in the City of Hamilton Barrier Free Design Guidelines be
revised by removing outdoor lighting level recommendations and referring to the
recommendations contained in this report.

1.3.3 Crime

Crimes typically are either person related such as assault or robbery; or property related such as
vandalism or theft. Unlike driver or pedestrian safety for roadway lighting, which both have
substantial research and data to prove a quantifiable benefit, crime reduction benefits of
lighting are much harder to define. Data is available in police files across the country, and
research studies are urgently needed to compare crime statistics with lighting records (4). The
City of Hamilton Police Services’ crime statistics, do not distinguish between night-time and

16



il
Hamilton
Public Works

o

DMD & Associates Lid.

| G. O'CONNOR

CONSULTANTS INC.

daytime crimes, thus, no conclusions can be made by reviewing the City of Hamilton’s crime
statistics.

Research related to crime reduction and lighting are summarized as follows:

e A 2002 UK meta-analysis of the eligible studies found that improved street lighting led to
significant reductions in crime, with an overall 20% reduction in recorded crime across all
the experimental areas. The review assesses why street lighting has this impact on crime.
The authors conclude that lighting increases community pride and confidence and
strengthens informal social control and that this explains the recorded impacts, rather than
increased surveillance or deterrent effects. The authors, however, suggest that these
explanatory theories need to be tested more explicitly in future research and that there need
to be further assessments of the impacts of different levels of illumination on crime. The
authors conclude that improvements in street lighting offer a cost-effective crime reduction
measure and should be considered an important element in situational crime reduction
programs (16).

e A 2001 UK study investigated the effects of improved street lighting on crime in Dudley and
Stoke-on-Trent. In Dudley, crimes decreased by 41% in the experimental area, compared
with a 15% decrease in the control area. In Stoke-on-Trent, crimes decreased by 43% in the
experimental area and by 45% in the two adjacent areas, compared with a decrease of only
2% in two control areas. In the two projects, the financial savings (from reduced crimes)
exceeded the financial costs by between 2.2 and 9.4 times after one year. It is concluded that
improved street lighting can be an extremely cost-effective way to reduce crime (17).

e A 2003 Australian study indicated that the presence of light tends to allay the fear of crime
at night and it furthermore notes the balance of evidence, from relatively short-term field
studies that increased lighting is ineffective for preventing or deterring actual crime. The
report also notes evidence indicating that darkness inhibits crime, and that crime is more
encouraged than deterred by outdoor lighting. Additional quantitative evidence supports
this hypothesis. The study notes excessive outdoor lighting appears to facilitate some of the
social factors that lead to crime (18).

The UK studies, define the benefits of lighting with respect to crime reduction, but were written
by people with a non-lighting background. Therefore, no information is provided with respect
to what defines the term “improved lighting” noted in the studies (especially in terms of the
actual before and after lighting levels and uniformity). The study does not conclude as to what
level or percentage of improvement constitutes “improved lighting.” The fact that street
lighting, led to a 20% or greater reduction in crime, is however, significant and it shows that
lighting can benefit in crime reduction. However, without knowing the before and after lighting
levels and if police presence patrols were increased, it is not possible to apply these findings
elsewhere. The Australian study indicates lighting can encourage crime which is an opposite
finding to the UK reports. In summary, from this research information is contradicting as to
whether or not lighting will reduce crime.

The Illuminating Engineering Society of North America (IESNA) has produced a document titled
G-1-03 Guideline for Security Lighting for People, Property, and Public Spaces (15). In terms of
the justification for lighting with respect to security, the document makes the following
significant statements:
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“Lighting can affect crime by two indirect mechanisms. The first is the obvious one of
facilitating surveillance by the authorities and the community after dark. If the presence of
surveillance is perceived by criminals as increasing the effort and risk while decreasing the
reward for a criminal activity, then the level of crime is likely to be reduced. Where increased
surveillance is perceived by the criminal as not to matter, then better lighting will not be
effective. The second mechanism by which an investment in better lighting might affect the
level of crime is by enhancing community confidence and hence increasing the degree of
informal social control. This mechanism can be effective both day and night but is subject to
many influences other than lighting” (15).

The first statement with respect to surveillance is applicable to all communities. Good lighting
will enhance night-time surveillance which is of great aid to police. The second statement with
respect to economic investment will vary according on the circumstances of each community.

From a personal security standpoint, IESNA G-1-03 Guideline for Security Lighting for People,
Property, and Public Spaces defines a minimum maintained average vertical illumination level
of 5 Lux to 8 Lux, with average to minimum uniformity not exceeding 4:1 for facial recognition
which is critical to enhancing surveillance and security.

An accepted way to integrate security elements into lighting design is by adopting Crime
Prevention Through Environmental Design strategies (commonly known as CPTED,
pronounced "sep-ted"). CPTED is a proactive crime prevention strategy utilized by planners,
architects, police services, security professionals, and everyday users of space. CPTED is based on
the concept that the proper design and effective use of the built environment can lead to a
reduction in the fear of crime and the incidence of crime, and to an improvement in the quality
of life (22).

Properly designed lighting improves the visibility of potential criminal activities thus reducing
potential threat. For example, a well-lighted area allows police better night-time visibility and
natural surveillance, and, also allows witnesses to see potential criminal activity and
subsequently report it to the police.

As noted on CPTED Ontario’s website (http://www.cptedontario.ca/index.php), there are four
underlying CPTED concepts:

e Natural Surveillance: the placement of physical features (or activities) and people that
maximizes natural visibility or observation

e Natural Access Control: deters access to a target and creates a perception of risk to the
offender

e Territorial Reinforcement: defines clear borders of controlled space from public to semi-
private to private so that users of an area develop a sense of proprietorship over it

e Maintenance: allows for the continued use of a space for its intended purpose

CPTED principles encourage the protection of lighting system components from vandals while
providing sufficient light levels for users (15). With respect to lighting, a CPTED strategy can be
determined that may include some of the following (15):

18



il
Hamilton
Public Works

o

DMD & Associates Lid.

| G. O'CONNOR

CONSULTANTS INC.

e lighting should provide clear border definition of controlled spaces

e strategic lighting should clearly mark any transitional zones (i.e., areas where there is
movement from public to semipublic to private spaces)

e in areas where people gather or where there is a need for access control for normal users, the
lighting should provide for natural surveillance by observers

e distant or isolated areas should be evaluated for improvement using CPTED principles for
lighting design

e lighting of formal gathering areas should be adequate for normal users, thus creating the
perception that all other areas are “off limits”

e proper lighting and design of a facility or area should stimulate normal users and observers
to scrutinize anyone not in proper areas; or lighting can create an environment wherein
abnormal users perceive greater risk (with fewer excuses for being in the wrong areas

The City of Hamilton Police Force promotes CPTED concepts and performs assessments for
downtown businesses to assist them in improving the safety and security of their properties. In
addition, Hamilton Police Services participates in many City of Hamilton urban master plan
projects and provides valued input.

To review conditions in City of Hamilton first hand in the evening, members of the consultant
team and City of Hamilton engineering staff accompanied a local beat officer on a late night
patrol of the downtown area on November 25, 2009. The team was able to review and observe
first hand, how the police patrol the area and what hazards are encountered. On this night,
criminal activity was quite low and no incidents took place. In general, the group felt relatively
safe, except when walking down an alleyway not in direct view from the adjacent roadway.

The City of Hamilton police reported the Hess Village Lighting project is an example of how
lighting was added to improve police surveillance and security. Hess Village is a vibrant
entertainment area which comprises a number of bars and restaurants in close proximity and
where people gather en masse, after closing at late hours of the evening. Typical issues
encountered by the police were drunken and disorderly conduct due to large gatherings in the
public areas. The City of Hamilton installed flood lighting that is turned on by the police at the
closing time of the bars. The lighting aids in police enforcement and clearly demonstrates the
benefits that lighting can have on safety and security in this given application.

The new lighting system in Hess Village has produced several benefits. Since it is key controlled
by police it allows flexibility on illumination times on an as needed basis. This discretion is
helpful when tempers begin to flare and the additional lighting assists police in the
identification of instigators and allows for earlier intervention. With respect to the Hess Village
lighting, City of Hamilton police force Staff Sergeant Mark Cox noted: “The new lighting, when
deployed, enhanced the resolution of the video images from our CCTV cameras in the Village
allowing investigators of serious incidents a better chance of suspect identification. (Some
footage was even released to the media to further investigations). When routinely deployed at
approximately 2:15AM on Friday and Saturday nights, the lights did not have the immediate
crowd dispersing affect that was anticipated. However, the lighting did serve the purpose of
deterring trouble makers from acting out in the Village due to the fear of identification and
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apprehension. Those citizens that chose to stay once the flood lights went on were generally
well behaved and used the lit areas for conversation and the trading of names and phone
numbers before dispersing. Officers working in Hess Village reported an enhanced ability to
identify problem situations at an earlier stage, due to better lighting and the resultant improved
,visibility. Overall, the enhanced lighting has improved police officer's ability to provide service
and resulted in an increased sense of safety for patrons and police.”

The Hess Village was therefore considered to be of great benefit to City of Hamilton police and
show surveillance benefits of lighting sidewalk and plaza areas in an urban area.

1.3.4 Potential Impacts of Lighting

Though lighting has significant benefits, it also has some impacts. Specific impacts are listed
below.

1.34.1 Costs

Lighting can be expensive to install and operate. A new street light with pole, foundation, and
wiring can cost in the order of magnitude of between $5K and $15K depending on the scenario.
Basic cobra head lighting installed in a new development, or where road a upgrade is being
undertaken, would be on the lower side of these estimated costs. Decorative lighting in a more
commercial/downtown application would be on the higher end of these costs. Pinning down
more exact costs would depend on the specific application. The point is that lighting is not
inexpensive to supply, install, and operate, even though it has known benefits.

In the case of a new development, lighting is often installed at the developer’s expense and the
City of Hamilton pays for the operation. These costs are ongoing and can be significant. The
operation of streetlights includes both power and maintenance costs. In terms of power, the
cost is approximately $6 to $12 for each luminaire per month or $72.00 to 144.00 per year
depending on the wattage. Maintenance, which includes re-lamping and repairs, would cost
approximately $2 for each luminaire per month, or $24.00 per year.

The City of Hamilton has faced substantial power supply costs over the last two years. Over the
last few years the City of Hamilton’s cost in supplying power to street lights has risen from
$2.6M to $3.8M, thus representing a substantial rate increase.

We estimate a rough replacement cost of approximately $80M for the City of Hamilton street
lighting system and given an estimated 25 year life for the electrical materials which make up
the lighting system, the cost for upgrade and replacement to accommodate equipment upgrade
and replacement would be around $3.2M per year. This is significant and often not considered
when assessing the overall cost of street lighting.

1.3.4.2 Environmental

Potential lighting impacts have been researched on humans, animals, and plants. Impacts on
plants and animal species are very general and require further research. Lighting impacts on
humans have been identified as “Light Trespass” (also referred to as “Obtrusive Lighting”)
which occurs when unwanted light shines onto property or into a window, thereby impacting
the resident. This is often a result of poor luminaire optics and poor lighting design. In general,
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”. iI light trespass is any lighting that is discerned beyond the area that is intended to be lighted. By
) its very nature or presence it is obtrusive to individuals.
Hamilton . o . .
: ; Light trespass is defined by three major interrelated elements, each considered separately. The
Public Works three elements include the following:

e Spill light: Is light that falls outside the area it was intended to be lit.

e Glare: Is light that is viewed at the light source (luminaire) which reduces ones visibility.
The figure below shows overly bright light sources with a poor distribution of light set
against a dark sky which produces glare.

Figure 9 - Example of Glary Street Lighting

e Sky glow: Consists of light reflected from the light source, road or other surfaces up into the
atmosphere. The figure below shows a night sky being illuminated by street lights. Though
this is not a safety or security issue, groups such as the International Dark-sky Association
(IDA) have mounted strong campaigns to reduce such sky glow and preserve our night sky.
Sky glow in effect reduces one’s ability to view stars in the night sky by casting unwanted
light into the atmosphere.
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Figure 10 - Sky Glow Example

There is growing pressure by special interest groups such as the International Dark-sky
Association (IDA) to reduce light trespass and sky glow.

Recent documentation produced by the IDA entitled Blue-White Light and the Night Environment
has indicated potential health issues with respect to the effects of blue-white light sources (such
as LEDs) shining in personal homes. Marianna Figueiro et al.’s 2006 research article in the
Journal of Carcinogenesis examined the impact of Light at Night on residents from street
lighting systems and states that: “These light levels rarely exceed 10 lux at the cornea outdoors.
Indoors, behind closed curtains, the levels would likely to be much lower. Further, the human
eyelids transmit only about 1% to 3% (Robinson et al., 1991) in the short wavelength region of
the visible spectrum. Given the available published data on human melatonin suppression in
response to light, light trespass through residential windows is an unlikely cause of melatonin
suppression, simply because the light levels are so low, particularly with the eyes closed.”

Research into these topics is ongoing and not yet conclusive. Thresholds for these non-visual
effects are not clearly established at this time. The complexities and interactions, along with the
long-term aspects of these issues, make definitive statements elusive. Therefore the [lluminating
Engineering Society of North America (IESNA) has adopted the following positions with respect
to lighting and potential health impacts:

e There is a confirmed need for additional research, particularly in “real-world”
measurements.

e There is no confirmation that typical exposure to exterior lighting leads to cancer or other
life-threatening conditions.

e There is a need for the IESNA to promote useful information in this field, addressing issues
such as appropriate units, and providing education on this important topic.

In urban residential areas where light trespass is a concern, the impacts can be reduced by:
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e Using luminaires with full-cutoff optics.
e Using house side shielding.
e Limiting luminaire mounting heights.

These control methods are typically available for typical roadway lighting luminaires, and is
also available on a growing selection of decorative luminaires.

Maintaining the balance between the reduction of lighting trespass and good quality lighting
requires good design and the selection of luminaires with cut-off or full cut-off optical systems.
Good lighting design with full cut-off optics will typically reduce obtrusive lighting impacts.
Moreover it will reduce veiling luminance (glare) from the luminaire, thus improving the
overall visibility.

It is important to note that the reduction or elimination of light trespass must never take
precedence over proper roadway lighting as traffic safety is of paramount importance. In some
cases, the control of light trespass and the intent of roadway lighting may be in conflict. The
primary objective should be proper lighting of the roadway and sidewalk, with secondary
consideration given toward the reduction of off-site impacts. Lighting the area adjacent to
roadway travel lanes (typically within or adjacent to the road allowance) can benefit a driver’s
peripheral vision. This also improves overall roadway user safety by providing visibility of
crossroads, driveways, and sidewalks (7).

1.3.4.3 Pole Hazards

Lighting placed on poles may pose a hazard to an errant motor vehicle. This is typically more of
an issue on high speed roads (70 km/hr or greater) with open shoulder and no curb and gutter
in rural areas. Hazards can be reduced by placing poles outside of the vehicle run-off areas,
outside the defined clear zone or by using break-away devices on the poles.

Pole hazards are less of an issue on urban streets where poles are located behind curb and gutter
as the curb acts as barrier between the motor vehicle and the pole.

Poles can also be a hazard by falling down over time. Though poles falling down are not a
common occurrence it has been known to happen to older poles during major wind storms.

1.3.44  Contact Voltage Hazards

If components are properly designed, installed and maintained, the risk of electrical shock is
low. However, the potential exists for electrical shock when a person contacts metal poles, metal
cover plates on concrete poles, metal manhole covers, electrical cabinets, etc. This condition is
caused by wear and tear and the degradation of connections and insulation over time. This
hazard should be assessed City of Hamilton-wide, on a regular basis.

1.3.4.5 Operational Failures

Over time, lighting systems can fail or the power supply can simply fail, thus leaving people in
the dark. Where lighting exists, the public expect an operational lighting system and when it is
not working, the hazard risk in increased. The risk of equipment failure can be reduced by
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following good maintenance practices as is the case currently in the City of Hamilton. The risk
of power failures is one which needs to be discussed with the local power provider.

1.4 Lighting Level Assessments

Lighting level assessments have been undertaken and the results are listed throughout the
report. The general process to establish the lighting levels is listed below.

Road information, pole locations, heights, and wattages were obtained from City of Hamilton'’s
GIS database. The make of luminaire was established via consultation with the City of Hamilton
and through contact with the supplier. From this photometric files to be used for the computer
lighting calculations where obtained from the luminaire suppliers. Sidewalk and walkway
lighting calculations were performed using the computer lighting software “Visual —
Professional.”

The light level calculations included light loss factors of:

e 0.72 for high pressure sodium
e 0.62 for metal halide.

Once the calculations were complete, they were compiled into a spreadsheet along with all
relevant data and then compared with the recommended design criteria in this report. The end
result being a pass or fail for both lighting levels and uniformity. The length of the roadway
calculations were undertaken for the worst case luminaire cycle and also over the entire length
of the road. This was deemed to be enough to capture typical lighting levels that generally
reflect the extent of the roadway's existing lighting installation.

To verify the calculations, sample light level readings were undertaken at one location on each
road and sidewalk. 10% of these measurements were then compared to the corresponding point
measurements and related calculations.

Once the calculations were complete, they were compiled into spreadsheets along with all other
relevant data. They were compared to our recommended design criteria in this report with the
end result being a “Pass” shaded in green or “Fail” shaded in red for both lighting levels and
uniformity on the sidewalk and roadway.

The spreadsheet defines elements listed below required to determine lighting criteria and to
undertake calculations:

e area
e road segment and its extents (from/to)

e road classification (i.e., local, arterial, collector)

e land usage (i.e., commercial, industrial, residential)
e segment length

e number of lanes

¢ median (yes or no)
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e sidewalk (yes or no)

e lighting pattern (staggered, opposite, median, one sided)

e number of lights (over entire segment)

e setback (i.e., the amount the pole is set back form the edge of lane)

e pole height

e lamp wattage

e Juminaire Type (i.e., cobra head, acorn, etc)

e pole type (i.e., davit, post top)

e pole spacing
1. Avg. - The average pole spacing is product of the total poles on the road segment
divided the total length of the road segment.

2. Max. - The maximum spacing is the worst case spacing (referred to a luminaire cycle).
e [ES recommended levels (i.e., for roads and sidewalks)

e [ES uniformity ratio (i.e., for roads and sidewalks)
e existing illuminance levels

e Road (Average) - Though this is not typically the basis of the lighting design but it gives an
indication whether there is enough lighting on a per road segment basis.

e Road (Worst Case) - This is the basis of lighting and should be used as an indicator of the
lighting level on a given roadway.

e Sidewalk (Average) - This is an average level on each sidewalk (typically two sidewalks exist
on each roadway).

e existing uniformity ratio of road/sidewalk (i.e., uniformity ratio (average : minimum) on
each road and worst of the two sidewalks)

e status - Road and Sidewalk (pass or fail) based on industry practice and standards
recommended in this report.

Calculations were undertaken based on the worst case luminaire cycle over the entire length of
the road. This is referred to as the “worst case.” Calculations were also undertaken based the
average luminaire pole spacing over the entire length of the road. This is referred to as the
“average”. This was deemed to be enough to capture typical lighting levels that generally reflect
the extent of the roadway's existing lighting installation.

1.5 Public Open House

On November 26, 2009 a public open house was held at the Hamilton Convention Center to
obtain input from the public regarding outdoor lighting. The public notice posted in local
newspapers and at community centers throughout the City of Hamilton was as follows:
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HELP SHAPE HAMILTON’S
OUTDOOR LIGHTING STUDY

Public Open House

What? The City of Hamilton is currently undertaking a
study reviewing outdoor lighting for the entire
city. This study will provide the framework
for the creation of a comprehensive policy for the
lighting of roadways, alleyways, pedestrian
walkways with special attention to the downtown
core and Business Improvement Areas (B.I.A.s).

Why_? The Public's input at this Open House will be
incorporated into the study. A review of work
completed to date will be on display for review.

Who? All residents, local businesses and B.I.A.s with an
interest in outdoor lighting are invited to attend
and provide feedback to the team.

When & Thursday, November 26, 2009
Hamilton Convention Centre — Albion ‘A" Room
Where? 1 Summers Lane, Hamilton, ON

The Open House will be from:
5:00 pm to 8:00 pm

CONTACT
|iii| Mike Field, Electrical Street Lighting Specialist
Envir tand inable Infrastructure

Hamilton Division, Public Works Department
public Works  Phone: (905) 546-2424 Ext. 4576
E-mail: Mike.Field@hamilton.ca

www.hamilton.ca/outdoorlightingstudy
This Notice Dated November 13, 2009 and November 20, 2009.

In preparation for the open house, a series of information boards was prepared and displayed on
easels throughout the convention center room. A copy of the information boards is included in
the Appendix A.3. Representatives from the City of Hamilton and the consultant team greeted
attendees and responded to questions and comments.

A street lighting questionnaire was provided to those who attended the open house. It was also
posted on a street lighting webpage posted on the City of Hamilton website at:

http://www.hamilton.ca/CityDepartments/PublicWorks/TrafficEngineeringAndOperations/Stree
tlighting.htm

The purpose of the questionnaire was to obtain input from City of Hamilton residents with
respect to street and sidewalk lighting.

The survey was completed by only 16 residents. From the very small public response, it can
concluded, lighting is not a major issue for the residents of the City of Hamilton. The response
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2 General Outdoor Lighting

2.1 Urban Roadway and Sidewalk Lighting

Urban roadways are those in developed or developing areas where curb and gutter and sidewalks
often exist. Urban areas typically have greater population density than rural areas. The
definition of whether an area is rural or urban is defined by the City of Hamilton.

The downtown area and BIA’s are listed separately in this report.

2.1.1 Research

Research for roadway and sidewalk lighting is as follows:

2.1.1.1  Roadways

The majority of research undertaken with respect to lighting urban roadways is focused on
collisions (ie; vehicle to vehicle or vehicle to pedestrian). The analysis of lighting effects on
collisions is extremely complex. Before-and-after studies of lighted routes are often based upon
the percentage of collisions at night, as compared with the total, before and after the
improvement. In many cases, studies of before and after improvements are measured over years
and many other road changes can take place during that time which may skew the results (e.g.,
road improvements such as line painting, road widening, new development, changes to traffic
volumes and patterns, etc.). These are factors which are typically not considered in the before-
and-after results.

Extensive traffic counts are needed for a comprehensive before and after analysis, since the
amount of night traffic varies greatly with the seasons of the year (14). An important factor
concerns the amount of collision data gathered. Small numbers of collisions should not be
compared, since they may represent chance occurrences which may skew results at a much
greater degree than those studies with larger sample sizes. In this report, an effort has been
made to gather and present findings from statistical studies with a larger number of collisions.

A list of significant lighting studies analyzing the safety benefits of lighting on urban roadways
are as follows:

e As part of a widespread study on Long Island, New York, five comparisons were made of
collisions on roads on three unlighted sections totalling 10 km and on three lighted sections
totalling 5 km. A total of 539 collisions were tabulated during approximately four years.
From the data, it was calculated that night-day rate / per million kilometres on the
unlighted sections was 1.5 times higher than that on the lighted sections (2).

e A Syracuse, New York study used data based upon approximately 7,500 collisions on
approximately 170 km of major and collector streets. Those streets with little or no
illumination were found to have substantially higher night-day collision ratios and collision
cost ratios than the average for streets with lighting and the same roadway classification and
abutting land use. Also, the type of street (local, collector, or arterial) appeared to be more of
a factor in the collision-illumination relationship than the type of abutting land use (3).
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e The 1996 US Federal Highway Association Annual Report showed that lighting had the
highest cost-benefit ratio based on fatal and injury related collision data collected over a 21
year period. The costs to benefits were viewed within a comparison of various safety
improvements and not as an actual cost-benefit ratio (i.e., the various safety improvements
that were compared included geometrics, signing, markings, channelization, etc.). This
study showed that lighting has excellent value as a safety improvement to reduce collisions
and injuries. This information was also published in the New York Times (8).

e A study in Naperville, Illinois used two years of “before” data and two years “after” data to
study the effects of lighting a 2.8 km length of a 5 lane major traffic route. The collision
sample exceeded 800. The reduction in night-time collisions per million vehicle km was
36%, corresponding to a reduction in the total (day plus night collisions) of 14% (4).

e For the period up to 1987, the International Commission on Illumination (CIE) reviewed
over sixty studies from 15 countries with respect to the significance of street lighting as a
collision countermeasure. They identified 40 studies which they calculated to have
statistically significant results. Overall, it was determined reductions in night-time
collisions, following installation of roadway lighting, ranged from 9% to 75%. Their
findings also reflect the Kansas City, Missouri experience, that urban street lighting most
benefits the pedestrian. This kind of collision was reduced by 45% to 57% by lighting versus
21% to 23% reductions for other types of collisions (5).

e The approximate overall safety effects of fixed roadway lighting are a 65% reduction in
night-time fatal collisions, a 30% reduction in night-time injury collisions, and a 15%
reduction in night-time property damage collisions (7).

e A study in Davidson County, Tennessee, covered four suburban highways totalling 51 km of
length. The collision records for one year prior to lighting in 1965, and two years after,
involved 2,528 collisions. With lighting, the night-time collisions were reduced by 22% and
injuries were reduced by 39% during the after period. However, daytime collisions were also
lower, and the night/day ratio of collision rates / per million vehicle kilometres showed an
overall benefit of a 15% reduction (4).

In summary, the research provided over the last 50 years shows that properly designed street
lighting aids in improving urban road users’ visibility and helps the viewer to locate objects on
the roadway as well as other vehicles, pedestrians, and cyclists. The end result is increased safety
for motorists, cyclists, and pedestrians. The crash rate at night is higher than during the
daylight hours mainly because of reduced visibility. Other major factors at night generally
include: greater driver fatigue and greater consumption of alcohol.

Much of the information related to safety was extracted from a document no longer in
production, IESNA CP-31-1989 Value of Public Roadway Lighting. The fact that this document
was taken out of production by the IESNA due to low demand indicates that many take the
value of roadway lighting at urban roadways for granted and feel that its benefits require no
further research(4).

At best, it is practical to only light a roadway to a fraction of one percent of the normal daylight
level (100,000 lux). However, as the information below will demonstrate, a relatively low level
of roadway lighting can significantly reduce the night-time collision rate and thus make roads
safer.
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As all the research listed above shows, reducing the number and severity of collisions is a key
benefit of urban roadway lighting. The benefits achieved through the installation of roadway
lighting will vary depending on the type of roadway. For high volume multi-lane urban arterial
and collector roadways, the benefits are shown to be the greatest in reducing vehicle to vehicle
as well and vehicle to pedestrian / cyclist injuries and fatalities.

Based on a recent survey undertaken by DMD, all major Cities across Canada light all urban
roadways.

2.1.1.2 Sidewalks

Research related to personal and property security (crime related) is covered under Section 1.3.3
Crime. We are unaware of any research related to lighting for a pedestrian to safely navigate a
sidewalk. As there is a lack research in this area we can only assume the lighting levels defined
by the IESNA and TAC for sidewalks provide sufficient visibility for a pedestrian to navigate a
sidewalk thus no research is warranted.

2.1.2 Standards

When considering standards, two main criteria must be considered: Where to light and how to
light. These are covered below.

2.1.2.1  Where to Light - Roadways and Sidewalks

Uniform standards as to where to light in urban areas is a decision left up to engineers and City
of Hamilton policy makers. No definitive standards exist as to where to light. However most, if
not all Cities across North America light all roads in urban areas. Sidewalks adjacent to the
roadways are lit however more as product of spill over light from the roadway, rather than
designed lighting.

We recommend all urban roads and sidewalks are lighted. Where the value of lighting is in
question, a warrants analysis from the TAC Guide for the Design Roadway Lighting can be
undertaken.

2.1.2.2  How to Light - Roadways

In recent years, the City of Hamilton has followed the recommended practice from the IESNA
RP-8-00 American Standard Practice for Roadway Lighting (28) and the TAC Guide for the
Design of Roadway Lighting (7). Prior to that, it is not clear what specific standards were
followed by the City of Hamilton.

Most, if not all jurisdictions, base their lighting design criteria on what is defined in the IESNA
RP-8-00 American National Standard Practice for Roadway Lighting or the nearly identical TAC
Guide for the Design of Roadway Lighting (2006). The TAC Guide is based on IESNA
recommendations however it provides far greater explanations, reviews, and details on lighting
than IESNA RP-8-00. Either publication is recommended for the City of Hamilton.

While the IESNA currently uses both luminance and illuminance as the basis of design for
roadways, their next edition (2010) will use luminance as the primary basis of design for
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roadway lighting. TAC currently uses luminance as the primary base of calculation. We
therefore recommend the luminance design method for urban roadways.

Based on the research data which has gone into developing IESNA and TAC standards, it is not
possible to create a very strong link between lighting levels and the crash ratio reduction. The
American National Standard (IESNA-RP-8-00) represents the consensus of all groups having an
essential interest in the provisions of the standard practice. IESNA-RP-8 is based on research,
studies, and the expertise of the Roadway Lighting Committee which has been in existence for
70+ years. The IESNA, as a sponsor, have the viewpoints of groups interested in roadway
lighting represented on the Roadway Lighting Committee.

The IESNA and TAC define various levels of lighting and uniformity by the type of road (local,
collector or arterial) and the level of pedestrian conflict or activity on the street. The three
categories are high, medium, and low as defined below.

e High Pedestrian Activity — Typically, these are commercial urban areas, downtowns, or City
centers with a high night-time pedestrian activity. A high pedestrian activity area will
typically have 100 or more pedestrians over a given one hour period at night on the
sidewalks between side streets.

e Medium Pedestrian Activity - Typically, these are urban commercial or institutional areas
such as multifamily residential, community centers, schools, hospitals, neighbourhood
shopping centers, etc. A medium pedestrian activity area will have 11 to 99 pedestrians over
a given one hour period at night on the sidewalks between side streets.

e Low Pedestrian Activity - This level of activity can occur in any of the above roadway
classifications. For example some residential areas downtown may fall into this
classification. However, it is typically areas with single-family homes and very low density
residential subdivisions or industrial areas. A low pedestrian activity area will have 10 or
fewer pedestrians over a given one hour period at night on the sidewalks between side
streets.

The term activity (or conflict) is used when pedestrians are primarily present on the sidewalk or
road shoulder. The higher the activity is, the higher the required lighting level. The logic here is
with increased numbers of pedestrians, there is an increase in risk for those pedestrians to be on
the roadway.

Consensus amongst lighting professionals is that when a road is lighted, it must meet the
defined lighting criteria listed in IESNA RP-8 American National Standard for Roadway Lighting
or the TAC Guide for the Design of Roadway Lighting. Both documents recommend the same
lighting levels however TAC is much more comprehensive than IESNA RP-8.

We recommend the lighting criteria listed in the American National Standard (IESNA-RP-8-00)
or TAC and related documents as they represent the consensus the Roadway Lighting
Committee (i.e., suppliers, manufacturers, designers, engineers, researchers, government, etc.)
having an essential interest in the provisions of the standard practice. IESNA-RP-8 is based on
research, studies, and the expertise of the Roadway Lighting Committee over the last 70+ years.

The IESNA and TAC recommendation have credibility with the courts and as such is well
accepted and proven as a good design practice. As they are well used and accepted throughout
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North America, following the recommendations of the IESNA documents represents an accepted
design practice. IESNA and TAC requirements are listed in the figure below.

o Nraa A Rvarana o o
L U d ol o] - - LJ
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Road Pedestrian L2 natio natio i

Type Activity 4l

Freeway -- =06 =3h =60 =03
Partial Lighting

of Interchange -- =06 =35 =60 =03

On-Ramps/
Off-Ramps
High =10 =30 =50 =03
Expressway- Medium =08 =30 =50 =03
Highway

Low =06 =35 =60 =03

High =12 =30 =50 =03

Arterial Medium =09 =30 =50 =03

Low =06 =35 =60 =03

High =08 = S0 == [0 =04

Collector Medium =06 =35 =60 =04

Low =04 =40 =80 =04

High =06 =60 =100 =04

Local/Alleyway Medium =05 =60 =100 =04

Low =03 =60 =100 =04

Figure 11 - Roadway Luminance Levels

2.1.2.3  How to Light - Sidewalks

Lighting of the sidewalks improves pedestrian visibility and guidance. Unlike motor vehicles,
which have headlamps to improve visibility, pedestrians typically don’t have such a feature
unless they carry flashlights. Outdoor lighting is therefore the only real practical aid to visibility
and guidance to the pedestrian. Therefore, it is critical to prevent personal injuries which may
result from tripping, walking into others or objects.

Sidewalk lighting is designed using the illuminance calculation method as opposed to the
luminance method used for roadways. From a pedestrian guidance standpoint and in the case of
high pedestrian activity, a guidance and security standpoint the IESNA RP-8 and TAC
recommend the following lighting sidewalk lighting design levels be met:
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Maintained Average-to Minimum
. Average = Minimum Maintained
Pede?trlan Horizontal Horizontal Vertical
Activity lluminance (lux) | Uniformity Ratio | llluminance (lux)
High =200 =40 =100
Medium =50 =4.0 =20
Low =30 =6.0 =038

Figure 12 - Sidewalk Illuminance Levels

From a security standpoint G-1-03 Guideline for Security Lighting for People, Property, and
Public Spaces does not recommend a specific level for sidewalk applications. It does however
define a minimum maintained average vertical illumination level of 5 Lux to 8 Lux with average
to minimum uniformity not exceeding 4:1 for “facial recognition” which is critical to
enhancing surveillance and security. These lighting levels should be applied in areas where one
wishes to enhance personal security.

In the case of sidewalks with medium or low pedestrian activity the back light cast from the
roadway lights will typically provide the required lighting on the sidewalk. In some cases the
pole spacing used to light the roadway may need to be tightened up to meet the sidewalk
lighting level requirements. Achieving the required lighting levels for sidewalks with high
pedestrian activity level is very difficult with only roadway lighting and supplementary sidewalk
lighting will typically be required. In fact in most cases the sidewalk lighting requirements will
drive up the roadway lighting level by casting light onto the roadway.

2.1.3 Current Conditions
Computer based lighting software was used to model existing roadways in conjunction with

sample physical night measurements to verify the calculations. Results are presented on the
spreadsheet listed below.

2.1.3.1 Roadways

Roadway lighting was reviewed on various typical urban rural roads throughout the City of
Hamilton. Results are listed on the table below.
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" IES IES Uniformity . . Exist. Uniformity
Road Segment Road Classification|  Land Usage NquE::;of Median | Sidewalk | Lighting Pattern Nt:‘r;;et;of Se(l:;CK Pole(:;ight Lamp(x;-mage Luminaire Type | Pole Type Pole Spacing (m) Ref:,tmf::;d Ratio (Avg : Min) Exist. lluminance Level (Lux) Ratio (Avg : Min)
Road (Average) Road
(Worst-Case)
Expressway Lincoln Alexander Expressway Upper Gage Off-Ramp Upper Gage Off-Ramp Expressway Residential 117.0 2 No No One-Sided 3 20 9.0 250 Cobrahead Davit 58.5 58.5 9.0 3.0 13.7 13.7

Residential Urban Arterial Garth St Mohawk Rd Lincoln Alexander Expressway Arterial Residential 665.0 4 No Yes One-Sided 21 1.0 9.0 250 Cobrahead Davit 33.3 434 9.0 3.0 18.8 14.3 2.8 Pass

Residential Urban Arterial Nash Rd Barton St Queenston Rd Arterial Residential 1010.0 4 No Yes One-Sided 29 0.5 9.0 250 Cobrahead Davit 36.1 56.0 9.0 3.0 17.8 11.4 27 Pass.

Industrial/Commercial Urban Arterial Industrial Drive Gage St Ottawa St Arterial Industrial 800.0 4 No Yes Staggered 31 2.0/1.0 9.0 250 Cobrahead Davit 26.7 30.5 13.0 3.0 226 19.8 22 Pass

Industrial/Commercial Urban Arterial Upper James St Mohawk Rd Lincoln Alexander Expressway Arterial Commercial 972.0 5 No Yes Opposite 52 0.5 9.0 250 Cobrahead Davit 38.9 54.0 17.0 3.0 28.2 201 2.2 Pass

Residential Semi-Urban Arterial Upper James St Rymal Rd Alderlea Ave Arterial Residential 731.0 5 No Yes One-Sided 19 20 9.0 250 Cobrahead Davit 40.6 799 9.0 3.0 12.0
Industrial/Commercial Semi-Urban Arterial Hwy 2 Trinity Rd Hwy 2/Hwy 53 Split Arterial Industrial 172.0 5 No No Staggered 5 2.0 1.0 200 Cobrahead Davit 43.0 47.7 13.0 3.0

Residential Urban Collector Charlton Ave James St Queen St Collector Residential 766.0 2 No Yes One-Sided 26 20 75 100 Cobrahead Davit 306 43.0 6.0 4.0 9.7 7.0 23 Pass
Residential Urban Collector Cochrane Rd Lawrence Rd Greenhill Ave Collector Residential 996.0 2 No Yes One-Sided 17 2.0 7.5 100 Cobrahead Davit 62.3 89.0 6.0 4.0

Industrial/Commerical Urban Collector Beach Rd Kennilworth Ave Ottawa St Collector Industrial 744.0 2 No Yes One-Sided 25 1.0 9.0 250 Cobrahead Davit 31.0 46.3 9.0 4.0 23.4 15.5 17 Pass
Industrial/Commerical Urban Collector Arvin Ave Grays Rd Green Rd Collector Industrial 831.0 2 No No One-Sided 1 20 9.0 150 Cobrahead Davit 83.1 127.0 9.0 4.0
Residential Semi-Urban Collector Upper Mount Albion Rd Rymal Rd Highland Rd Collector Residential 842.0 2 No No One-Sided 13 2.0 7.5 70 Cobrahead Davit 70.2 118.4 6.0 4.0
Industrial/Commerical Semi-Urban Collector Tradewind Dr Hwy 2 Osprey Dr Collector Industrial 262.0 2 No No One-Sided 6 2.0 7.5 70 Cobrahead Davit 52.4 55.0 9.0 4.0
Residential Urban Local Creanona Blvd Baseline Rd Wendakee Dr Local Residential 445.0 2 No Yes One-Sided 10 1.0 9.0 150 Cobrahead Davit 49.4 54.5 4.0 6.0
Residential Urban Local Elgar Ave Lynbrook Dr Limeridge Rd W Local Residential 491.0 2 No Yes One-Sided 10 2.0 7.5 100 Cobrahead Davit 546 62.4 4.0 6.0
Residential Urban Local Markland St Queen StS James St S Local Residential 761.0 2 No Yes One-Sided 20 2.0 7.5 100 Cobrahead Davit 40.1 62.8 4.0 6.0
Industrial/Commercial Urban Local Frid St Chatham St End Local Industrial 433.0 2 No Yes One-Sided 8 1.0 7.5 100 Cobrahead Davit 61.9 83.7 7.0 6.0
Industrial/Commercial Urban Local Martindale Cres Golf Links Rd Golf Links Rd Local Commercial 714.0 3 No Yes One-Sided 16 1.0 9.0 150 Cobrahead Davit 476 58.0 9.0 6.0
Residential Semi-Urban Local (*) Alpha St Mud St East Gilanna St Local Residential _ 2 No No _ 4.0 6.0
Industrial/Commercial Semi-Urban Local Dartnall Rd Rymal Rd End Local Industrial 470.0 2 No No One-Sided 9 20 9.0 250 Cobrahead Davit 58.8 61.0 7.0 6.0

Minor Mountain Access Beckett Dr Aberdeen Ave Fennell Ave W Collector Residential 1574.0 2 No No One-Sided 46 1.0 7.5 100 Cobrahead Davit 35.0 476 6.0 4.0 85 6.3 3.1 Pass

Minor Mountain Access James Mtn Rd Aberdeen Ave Gateview Dr Collector Residential 643.0 2 No No One-Sided 20 1.0 9.0 250 Cobrahead Davit 33.8 40.0 6.0 4.0 215 18.1 1.8 Pass

Jolly Cut Access Jolly Cut Access JohnStS Concession St Arterial Residential 550.0 4 No No One-Sided 19 1.0 9.0 250 Cobrahead Davit 30.6 34.5 9.0 3.0 20.5 18.2 2.8 Pass

Jolly Cut Access Jolly Cut Access JohnStS Concession St Arterial Residential 505.0 4 Yes Yes Staggered 23 1.0 9.0 250 Cobrahead Davit 23.0 32.0 9.0 3.0 25.8 18.5 2.0 Pass

Claremont Access Claremont Access Charlton Ave E Rosedene Ave Arterial Residential 1281.0 5 Yes No Median 41 Centre 9.0 250 Cobrahead D[;):\zlte 32.0 32.0 9.0 3.0 321 321 1.9 Pass

Upper James Bridge Upper James Bridge Mohawk Rd E Stone church Rd W Arterial Commercial 350.0 6 Yes Yes Opposite 18 2.0 9.0 250 Cobrahead Davit 438 52.9 17.0 3.0 18.3 2.0 Pass

Kenilworth Access Kenilworth Access Kenilworth Ave S Woodcrest Dr Arterial Residential 2111.0 4 No No One-Sided 63 1.0 9.0 250 Cobrahead Davit 34.0 35.0 9.0 3.0 18.5 17.9 28 Pass.

Centennial Parkway Access Centennial Parkway Access Green Mountain Rd King St E Arterial Residential 1775.0 4 No No Staggered 32 2.0 11.0 250 Cobrahead Davit 57.3 83.8 9.0 3.0 9.3 23 Pass

Table 1 - Existing Lighting Conditions for Typical Urban Roads

- No calculations performed due to no lighting in area
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Our comments on the failed results are as follows:

e Expressway On and Off Ramps - Uniformity barely failed.

e Residential Semi-Urban Arterial - Lighting failed on uniformity. This is maybe more of a
random case and may not be common.

e Residential Urban Collectors - One of the roads failed on uniformity and maintained
average illumination and the other passed both.

e Industrial/Commercial Urban Collector - Uniformity failed badly.

e Residential Semi-Urban Collector - Uniformity failed badly and maintained average
illumination was half of what it should be.

e Industrial/Commercial Semi-Urban Collector - Lighting failed on uniformity and low
average level.

e Industrial/Commercial Urban Collectors - On one road lighting failed on uniformity and
low average level.

Overall, for the small sampling of roads analyzed a large percentage failed to meet required

lighting levels or uniformity. We have undertaken similar analysis in other Cities and found

results to be similar.

2.1.3.2 Sidewalks

Sidewalk lighting was reviewed on various typical urban rural roads throughout the City of
Hamilton. Results are shown on the table below.
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I | . | | Segment Length | Number of Number of | Setback | Pole Height [ Lamp Wattage Recommended RIaEtiSoL::i\Zr'mle%) Exist. lluminance Level (Lux) :):QT; (1’:[';073::1}/) Status
5 Road Segment Road Classification Land Usage ) Lanes Median Sidewalk | Lighting Pattern Lights (m) (m) W) Luminaire Type | Pole Type Level (Lux) ) ) (Sidewalk)
Hamllton X g Sidewalk Sidewalk Sidewalk 1 (Avg) | Sidewalk 2 (Avg) Sidewalk
P b I = W k Residential Urban Arterial Garth St Mohawk Rd Lincoln Alexander Expressway Arterial Residential 665.0 4 No Yes One-Sided 21 1.0 9.0 250 Cobrahead Davit 33.3 434 3.0 6.0 14.9 3.3 1.3 Pass
u Ic or s Residential Urban Arterial Nash Rd Barton St Queenston Rd Arterial Residential 1010.0 4 No Yes One-Sided 29 0.5 9.0 250 Cobrahead Davit 36.1 56.0 3.0 6.0 N/A 3.5 1.1 Pass
Industrial/Commercial Urban Arterial Industrial Drive Gage St Ottawa St Arterial Industrial 800.0 4 No Yes Staggered 31 2.0/1.0 9.0 250 Cobrahead Davit 26.7 30.5 5.0 4.0 N/A 18.0 2.0 Pass
Industrial/Commercial Urban Arterial Upper James St Mohawk Rd Lincoln Alexander Expressway Arterial Commercial 972.0 5 No Yes Opposite 52 0.5 9.0 250 Cobrahead Davit 38.9 54.0 20.0 4.0 1.4
Residential Semi-Urban Arterial Upper James St Rymal Rd Alderlea Ave Arterial Residential 731.0 5 No Yes One-Sided 19 2.0 9.0 250 Cobrahead Davit 40.6 79.9 3.0 6.0 224 N/A 2.3 Pass
Residential Urban Collector Charlton Ave James St Queen St Collector Residential 766.0 2 No Yes One-Sided 26 2.0 7.5 100 Cobrahead Davit 30.6 43.0 3.0 6.0 59 45 1.7 Pass
Residential Urban Collector Cochrane Rd Lawrence Rd Greenhill Ave Collector Residential 996.0 2 No Yes One-Sided 17 20 7.5 100 Cobrahead Davit 62.3 89.0 3.0 6.0 3.0
Industrial/Commerical Urban Collector Beach Rd Kennilworth Ave Ottawa St Collector Industrial 744.0 2 No Yes One-Sided 25 1.0 9.0 250 Cobrahead Davit 31.0 46.3 5.0 4.0 16.3 10.8 1.2 Pass
Residential Urban Local Creanona Blvd Baseline Rd Wendakee Dr Local Residential 445.0 2 No Yes One-Sided 10 1.0 9.0 150 Cobrahead Davit 49.4 545 3.0 6.0 3.1 8.3 26 Pass
Residential Urban Local Elgar Ave Lynbrook Dr Limeridge Rd W Local Residential 491.0 2 No Yes One-Sided 10 2.0 7.5 100 Cobrahead Davit 546 62.4 3.0 6.0 3.4 4.0
Residential Urban Local Markland St Queen StS James St Local Residential 761.0 2 No Yes One-Sided 20 20 75 100 Cobrahead Davit 40.1 62.8 3.0 6.0 4.7 54 2.8 Pass
Industrial/lCommercial Urban Local Frid St Chatham St End Local Industrial 433.0 2 No Yes One-Sided 8 1.0 7.5 100 Cobrahead Davit 61.9 83.7 5.0 4.0
Industrial/lCommercial Urban Local Martindale Cres Golf Links Rd Golf Links Rd Local Commercial 714.0 3 No Yes One-Sided 16 1.0 9.0 150 Cobrahead Davit 476 58.0 20.0 4.0 21
Jolly Cut Access Jolly Cut Access JohnStS Concession St Arterial Residential 505.0 4 Yes Yes Staggered 23 1.0 9.0 250 Cobrahead Davit 23.0 32.0 3.0 6.0 20.2 N/A 1.9 Pass
Upper James Bridge Upper James Bridge Mohawk Rd E Stone church Rd W Arterial Commercial 350.0 6 Yes Yes Opposite 18 2.0 9.0 250 Cobrahead Davit 43.8 52.9 20.0 4.0

Table 2 - Existing Lighting Conditions for Typical Urban Sidewalks
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Our comments on the failed results are as follows:

e Industrial/Commercial Urban Arterial - Lighting level below what is required on the
sidewalk. This is probably quite common as sidewalk lighting has not historically been
considered in past designs.

e Residential Semi-Urban Arterial - Lighting failed on uniformity. This may be more of a
random case and may not be common.

e Residential Urban Collectors - One of the roads failed on uniformity and maintained
average illumination and the other passed both.

¢ Industrial/Commercial Urban Collector - Uniformity failed badly.

e Residential Semi-Urban Collector - Uniformity failed badly and maintained average
illumination was half of what it should be.

e Industrial/Commercial Semi-Urban Collector - Lighting failed on uniformity and low
average level.

e Industrial/Commercial Urban Collectors - On one road lighting failed on uniformity and
low average level.

Overall, for the small sampling of sidewalks analyzed a large percentage failed to meet required
lighting levels or uniformity. We have undertaken similar analysis in other Cities and found
results to be similar.

It should be noted that reason most sidewalk lighting in commercial areas fails is because it is
very difficult to achieve the required levels. In fact meeting the sidewalk lighting levels will
often drive the roadway lighting levels higher than required as result of light spill over onto the
roadway.

2.1.4 Public Stakeholder Input

From the very small public response one can conclude lighting is not a major issue for the
residents of the City of Hamilton. The response was too small to summarize in this report
however the comments received have been taken into account in the report.

2.1.5 Recommendations

Recommendations are as follows:

2.1.5.1  Where to Light - Roadways

The rational for lighting urban roadways, is as follows:

1. Pedestrian-Vehicular Safety (Pedestrian-vehicle conflicts): It can reduce the potential for
collisions with pedestrians and cyclists on the roadway.

2. Vehicular Road Safety (Vehicle-vehicle conflicts): It is proven in reducing vehicle
collisions.

3. Commercial and City of Hamilton image enhancement: Lighting can provide a level of

comfort and can promote economic development.

Safety and Security — Perceived: This is more specific to sidewalk lighting.

Safety and Security — Real: This is more specific to sidewalk lighting.

o
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6. Pedestrian Safety (Navigating sidewalks, off-road, etc): This is more specific to sidewalk
lighting.

All urban roads should therefore be lighted as is common practice in major Cities throughout
Canada.

The normal practice is to undertake lighting upgrades as part road upgrade or reconstruction
projects. If budget exists for lighting upgrades where no road construction is being undertaken,
the figure below shows recommended lighting priorities within the City of Hamilton.

i
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Zls13
Expressway with sidewalk X
Expressway without sidewalk X
Urban Arterial X
Semi Urban Arterial X
Urban Collector X
Semi Urban Collector X
Urban Local X
Semi Urban Local X

Figure 13 - Street Lighting Priority

2.1.5.2  Where to Light - Sidewalks

In most Cities, the lighting of sidewalks is typically a secondary consideration to the roadway or
not considered at all. This is a huge oversight.

The rational for lighting specific urban sidewalks, is as follows:

1. Pedestrian Safety (Navigating sidewalks, off-road, etc): Lighting is required to allow
pedestrians to safely navigate the sidewalk. It provides increased visibility for those
using sidewalk to allow them to see where they are going, reducing tripping or falling.

2. Safety and Security — Real: Lighting will improve one security by improving visibility
which aids in surveillance. It allows those in motor vehicles to view pedestrian activity
on the sidewalk and pedestrians crossing the road. The CPTED principals refer to the
term “fight or flight” which means observing potential hazards from a distance allows a
person to make a choice to avoid a hazard. This is aided by well designed outdoor
lighting which should improve visibility. A well lighted area can allow drivers and
pedestrians to observe and report any criminal activities through improved visibility. For
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example, if someone is being assaulted on a well lighted sidewalk, adjacent to a
roadway, motorists could report the criminal activity and could also stop and intervene.
If the area was not visible to motorists, then the surveillance benefits would be greatly
reduced.

3. Commercial and City of Hamilton image enhancement: Lighting can provide a level of
comfort and can promote economic development. It adds a level of perceived safety for
pedestrian and as such can add a level of comfort and can promote commercial
development.

4. Safety and Security — Perceived: Lighting will provide a feeling of security which can lead
increased pedestrians.

5. Pedestrian-Vehicular Safety (Pedestrian-vehicle conflicts): This is more specific to
roadway lighting.

6. Vehicular Road Safety (Vehicle-vehicle conflicts): This is more specific to roadway
lighting.

As noted above, lighting of the sidewalks improves pedestrian visibility and guidance. Unlike
motor vehicles, which have headlamps to improve visibility, pedestrians typically don’t have
such a feature unless they carry flashlights. Outdoor lighting is the only real practical aid to
visibility and guidance to the pedestrian. Therefore, it is critical to prevent personal injuries
which may result from tripping or walking into others.

We also understand the City of Hamilton staff supports and promotes pedestrian and safe
walking initiatives throughout the City of Hamilton as noted in the City of Hamilton
Collaborative Pedestrian and Walkability Initiatives BOH09029a paper. Proper lighting of
sidewalk would enhance key elements of this such as “reduced road danger” and “less fear of
crime”.

In urban applications, all sidewalks should be lighted. In some cases, lighting for sidewalks can
be accomplished via the backlight from the street lighting. However in commercial areas or
areas with heavy trees, additional lighting poles and luminaires for the sidewalk may be
required. These concepts and findings support the original thinking and mandate of the Task
Force for Cleanliness and Security in the Downtown Core (TFCSDC).

2.1.5.3 Lighting Levels - Roadways

We recommend light levels listed under 2.1.2.2 be applied on urban roads throughout the City
of Hamilton.

2.1.5.4 Lighting Levels - Sidewalks

We recommend light levels listed under 2.1.2.3 be applied on urban roads throughout the City
of Hamilton. For sidewalks, the levels from the TAC Guide for the Design of Roadway Lighting
(7) are recommended as TAC does a much better job explaining what is required and how to
calculate them than does IESNA RP-8.

Sidewalk lighting is always calculated in illuminance. [llumination levels can be misleading as
the reflective properties of the sidewalks and buildings can impact the overall brightness and
ones visibility. Ones visibility can be improved by the very light building finishes which reflect
light much better than dark finishes.
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Figure 14 - Examples Dark and Buildings and Sidewalks

Figure 14 shows two examples of how the reflective properties of the sidewalk and buildings can
impact, visibility. The open sidewalk in the figure to left along with the reflective building and
sidewalk surfaces enhance the lighting which aids long range visibility and surveillance and
creates a feeling of comfort. In the picture to the right the sidewalk and building are dark and
don't reflect light well as a brighter surfaces in figure to the left. Though the recommended
sidewalk illuminance levels don’t take in account building and sidewalk surface reflectance’s
they can be a much greater factor with respect to visibility and creating a feeling of comfort
than light levels themselves. Selecting the reflective properties of the building and sidewalk is
beyond the control of the lighting designer, however will play major factor with respect to
visibility. The City of Hamilton should encourage architects and developers to design building
and sidewalk with good reflective properties (say 30% or greater) to enhance the sidewalk
lighting and improve visibility. This is significant in the downtown where development is very
dense.

Visibility on the sidewalk can also be reduced by trees blocking the light. As shown in the figure

below trees block light and create shadows which reduce uniformity and visibility. A July 2008

study titled Trees, Lighting and Safety in Context Sensitive Design gave some examples of how a

lighting system should be designed to allow for the presence of trees at all stages of maturity:

e the best design approach is to locate luminaires outside of the full growth lines of the
species of tree along the roadway.

e when a roadway or pedestrian lighting project includes new or existing trees in close
proximity to the lighting, then an additional light loss factor should be included in the
design for light loss due to shading. Insufficient research is available at this time to quantify
the factor but an additional 10% to 20% appears reasonable. That would be an additional
10% to 20% on the light loss factor. This will not help with uniformity issues.

We recommend these examples be followed. In addition we would recommend the required
pole spacing be tightened up by say 20% - 30% to improve uniformity by compensating for the
light blockage from the trees.
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Figure 15 - Example of Tree Impacts

2.2 Rural Roadways

Rural roadways are those in areas which typically have minimal commercial development and
no sidewalk or curb and gutter. They typically have less population density than urban areas.
The definition of whether an area is rural or urban is defined by the City of Hamilton.

2.2.1 Research

The majority of research undertaken with respect to lighting rural roadways is focused on
collisions. The analysis of lighting effects on collisions is extremely complex. Before-and-after
studies of lighted routes are often based upon the percentage of collisions at night, as compared
with the total, before and after the improvement. In many cases, studies of before and after
improvements are measured over years and many other road changes can take place during that
time which may skew the results (e.g., road improvements such as line painting, road widening,
new development, changes to traffic volumes and patterns, etc.). These are factors which are
typically not considered in the before-and-after results.

Extensive traffic counts are needed for a before and after analysis since the amount of night
traffic varies greatly with the seasons of the year (14). An important factor concerns the amount
of collision data gathered. Small numbers of collisions should not be compared, since they may
represent chance occurrences which may skew results at a much greater degree than those
studies with larger sample sizes. In this report, an effort has been made to gather and present
findings from statistical studies with a larger number of collisions.

A list of significant lighting studies analyzing the benefits of lighting of rural roadways are as
follows:
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When driving at night, motor vehicle headlamps are the primary means for improving
driver visibility. By law, all motor vehicles must have operating headlamps. When
considering the benefit for fixed roadway lighting, the advancements in vehicle headlight
systems and how they impact safety must also be considered. The University of Michigan
Transportation Research Institute analyzed fatal crash trends on rural roads in the United
States between 1990 and 2006. Changes in the ratio of crashes in darkness to crashes in
daylight were assessed to determine whether recent improvements in vehicle headlights
influenced the day to night crash ratio. The report noted that sharp declines were observed
in rural crashes as result of improved vehicle headlamps while no significant changes were
observed in levels of urban crashes. The research therefore indicates that advancements in
vehicle headlights have had the biggest benefit on unlighted rural roads (26).

The American Association of State Highway Transportation Officials (AASHTO) developed
the Roadway Lighting Design Guide (27) based on Illuminating Engineering Society design
practices (28). The AASHTO document includes a warranting system mostly geared at
highway applications which would not apply to the City of Hamilton. ASSHTO did define
some basic warrants for lighting on rural local, arterial, and collector roads. They define
lighting is warranted where one or more of the criteria listed below is met:

1. on sections or road where the ratio of night to day accident rate is higher than the
Citywide average for unlighted similar sections

2. locations where severe, or unusual, weather or atmospheric conditions exist

3. hazardous locations on rural highways

The Region of Waterloo, Ontario, tracked collisions on regional roads over a four year

period. A summary of collision data provided by the Region showed that for mid-block

roads between intersections, the night-to-day collision ratio without lighting was 0.65:1.

The ratio with lighting was 0.26:1, a reduction of nearly 50%. This was based on nearly

10,000 collisions on roads with lighting, and 3,500 without lighting (7).

Recent studies in Norway show personal risk increases by 17% in darkness on lighted rural
roads and 145% in darkness on unlighted rural roads. The risk increase due to darkness is
higher during rainy conditions (50% on lighted roads and 190% on unlighted roads) and
was found to be higher for pedestrian collisions (140% on lighted roads and 360% on
unlighted roads). Road lighting was defined as “a most efficient road safety measure,
especially on road sections with mixed traffic, but even on motorways.” The effect of road
lighting was found to have the least impact during adverse weather conditions when
darkness collision risk is highest and visibility measures are most needed. The report
concludes not enough is known about the relationship between lighting levels and road
safety (31).

The CIE Report “Road Lighting as an Accident Countermeasure” includes a study of 137 km
of lighted and 782 km of unlighted rural freeways in the Netherlands. The collision sample
was over 6,300 and the ratio of night/day collisions for the unlighted routes was found to be
28% greater than for the lighted routes (4).

Some municipal regulations allow streetlights for rural areas to be spaced two to three times
further apart than the distance required in achieving the minimum recommended level of
uniformity ratios (this is sometimes referred to as “half code” lighting). Another municipal
streetlight practice that often creates a uniformity problem involves luminaires mounted
intermittently on existing utility poles to reduce installation expense. Utility pole spacing is
determined by wire distribution considerations, and often prevents achieving the minimum
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recommended level of uniformity for street lighting. Any street lighting practice that fails to
use the necessary spacing to achieve recommended illumination levels and uniformity ratios
will inevitably result in mediocre to adverse lighting conditions, forcing the eye to adapt to
very pronounced shadows and very high contrast in the field of view. Reductions in the
lighting levels stated in this recommended practice, or meeting some of the criteria and not
others, will not result in "slightly less" visibility. Simply put, providing half the criteria will
not result in half of the benefit. In fact, reductions in uniformity or increases in the allowed
veiling luminance ratio may produce results that are more detrimental to minimum
visibility than not providing any lighting (19).

There is now added pressure to more selectively choose where lighting may provide the best
value. The IESNA is in the process of publishing a document referred to as DG-22 Design Guide
for Residential Street Lighting (19) which has a section that defines “When Street Lighting May
Not Be Needed.” In the final draft it states:

“While the purpose of the street light is to improve the driver’s visual performance, there are
conditions where street lighting may not be necessary, and, under certain conditions, poor
lighting design may actually make vehicular travel less safe. Vehicular headlights may provide
adequate illumination to allow the driver sufficient time for reaction and stopping at speeds less
than 50 km/h. Street lights may not be necessary for driver vision on such roads, except in
commercial areas with high levels of ambient or stray light, or other areas with higher tratfic
volume, pedestrians or cyclists. This recommendation may provide for safe vehicular traffic but
does not address lighting intended for pedestrian needs.”

The research for this statement was based on computer modeling of car headlamps on local
roads. It was the consensus of the assigned IESNA Street Task Force, who undertook the task of
defining when street lighting may not be required, that lighting may be of less value in low
speed applications (rural residential roads) given the ongoing improvements to motor vehicle
head light systems. This represents a significant change in philosophy from a lighting
organization such as the IESNA. In the past, such organizations promoted roadway lighting
without any real definition of where best to apply it. When the recommended practice only
defines “how” to light and not when best to light, then designers will tend toward lighting all
roads to be on the safe side. There is always debate between lighting researchers and designers as
to “where and when” lighting provides the most value. Now, increased pressure is being applied
to consider whether or not lighting is required. From this, it would appear that it is not
necessary to light local low speed roads within rural residential subdivisions.

Based on a recent survey undertaken by DMD, most major Cities in Canada do not light rural
roads. In rural areas, lighting is usually only installed at intersections only, unless otherwise
warranted.

Though the research listed above is somewhat conflicting in terms of the benefits of lighting on
rural roads in general, pedestrian activity is much lower in rural areas than in urban areas,
which makes lighting of less benefit with respect to pedestrians. With minimal pedestrians
driver guidance becomes the key factor. Retro-reflective pavement markings and signage will
serve as less expensive option than lighting with respect to driver guidance. Improvements in
motor vehicle head lighting has led to a reduction in crashes in rural areas.
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2.2.2 Standards

When considering standards two main criteria exist: Where to Light and How to Light. They are
defined as follows:

2.2.2.1  Where to Light

Typically, rural roads are not lighted, however the Transportation Association of Canada (TAC)
Guide for the Design of Roadway Lighting (7) defines a street lighting warranting system in
order to apply lighting where it will provide the most benefit. The TAC warrant system is based
on criteria grouped into geometric, operational, environmental, and collision factors. For each
criterion characteristic of the candidate installation, the warrant uses a numeric rating (R)
corresponding to the relative degree of hazard presented or indicated by the feature. Each
criterion is assigned a weight (W) to indicate its relative importance. The rating value (R) is
multiplied by the weight (W) to obtain a point-score (R x W) for each criterion characteristic,
indicating its relative significance. The overall point-score for all items indicates the need for
lighting, as well as the relative risk on that road compared with other roadways. The TAC
warrant point-score system is still heavily weighted towards the motorist, with less weighting
for pedestrians. It is also very heavily weighted towards the “Night to Day Collision Ratio”
which is often hard to determine. It is hard to determine especially in the case of a new road
where there is no collision history. Therefore, determining a collision ratio would not be
possible.

The TAC warranting system should really only be applied where considering installing street
lighting on an existing road. As it would be difficult to undertake a warrant assessment for each
existing roadway, it is recommended street lighting only be considered on a roadway with an
annual night to day collision of two or greater. Using the TAC warranting system for new road,
would be difficult as the night to day collision ratio (very large factor) would not be known.

2.2.2.2 How to Light

In cases where lighting maybe warranted on a rural road, the designer should follow the levels
recommended in Section 2.1.2.2. Though it may seem intuitive that a rural would have lower
lighting levels than an urban area, it is important to note any street lighting that fails to achieve
the lighting levels stated in the recommended practices, or meeting some of the criteria and not
others, will not result in "slightly less" visibility.

Some jurisdictions have taken it upon themselves to deviate from the recommended levels and
eliminate every second pole. This is known as “half code lighting”. Simply put, providing half
the lighting will not result in half of the benefit. In fact, reductions in uniformity or increases in
the allowed glare may produce results that are more detrimental to visibility than an absence of
lighting.

Departing from recommended lighting levels can pose a risk to public safety as well as to a City
of Hamilton from a liability prospective. The lighting levels in published lighting guidelines and
standards are widely used throughout the industry and as such are viewed by the courts as an
accepted practice. Lighting levels for rural roadway would be the same for urban roadway with
low pedestrian activity.
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2.2.2.3  Alternatives to Lighting

o m—

Hamilton Retro-reflective markings and delineators can be a far more cost effective option than lighting.
; When roadway lighting is not present, night-time navigation generally depends upon on a road
Public Works user’s visibility of the roadway and pavement markings via vehicle headlamps.

Retro-reflective markings are designed to reflect light back to a road user’s eye and, as such, they
improve visibility. High performance pavement markings have been developed for both wet and
dry road conditions. The benefits of wet pavement markings have been assessed in a report
produced by the Virginia Polytechnic Transportation Institute (29).

Research undertaken in 2007 as part of a US Federal Highway Association project (20), shows
that fixed roadway lighting can improve the visibility of pavement markings. With respect to a
driver guidance aid where line painting has good retro-reflective properties and is properly
maintained lighting is of less value (20).

Figure 16 - Retro-Reflective Pavement Markings

Post mounted delineators (PMDs) are another effective method for providing delineation of the
roadway curves at night. PMDs consist of retro-reflective strips mounted on posts approximately
1.3 m above the pavement.
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Figure 17 - Post Mounted Delineators (PMDs)

PMDs are typically used for the benefit of marking out curves in a roadway. The Manuals of
Uniform Traffic Control Devices (MUTCD) defines typical spacing for PMDs.

Retro-reflective pavement markings and post mounted delineators should be considered as
alternatives to lighting for rural applications where pedestrians are not present. These devices
will help drivers to navigate the road. However, they will not improve the visibility of
pedestrians or cyclists.

2.2.3 Current Conditions

Existing lighting levels and uniformity have been assessed on a very small sampling of the
existing lighting installations on roads defined by the City of Hamilton.

Computer based lighting software was used to model existing roadways in conjunction with
sample physical night measurements to verify the calculations. Results are presented on the
spreadsheet listed below.
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Rural Arterial

Road Segment

Hwy 56

Hwy 20

Binbrook Rd

Road Classification

Arterial

Land Usage

Residential

Segment Length
(W]

Number of
Lanes

Median

Sidewalk

One-Sided

Number of
Lights

Setback
(m)

Pole Height
(m)

Lamp Wattage
w)

Luminaire Type

Cobrahead

Pole Type

Recommended
Level (Lux)

IES Uniformity
Ratio (Avg : Min)

Exist. Uniformity

Exist. llluminance Level (Lux) Ratio (Avg : Min)

Road

Road (Average) (Worst:Case)

Rural Arterial

Hwy 20 East Hwy 20 South Tappleytown Rd Arterial Residential 475.0 5 No No One-Sided 7 2.0 9.0 200 Cobrahead Davit 79.2 120.0 9.0 3.0
Rural Collector Safari Rd Brock Rd Hwy 6 Collector Residential 2 No No 6.0 4.0
Rural Local Fourth Concession Rd West Hwy 6 Sager Rd Local Residential 2 No No 4.0 6.0
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Table 3 - Existing Lighting Conditions for Typical Rural Roads

- No calculations performed due to no lighting in area

47






—_—

1
Hamilton
Public Works

DMD & Associates Lid.

| G. O'CONNOR

CONSULTANTS INC.

, .Qéi‘mprehensive Outdoor;

£

The results showed on the arterial road the lighting failed on uniformity and low average level
for both arterial roads sampled.

2.2.4 Public Stakeholder Input

From the very small public response one can conclude rural street lighting is not a major issue
for the residents of the City of Hamilton. The response was too small to summarize in this
report however the comments received have been taken into account in the report.

2.2.5 Recommendations

Recommendations are defined below.

2.2.5.1 Where to Light

The rational for lighting (or not) rural roadways, is as follows:

1. Vehicular Road Safety (Vehicle-vehicle conflicts): Though the research shows benefit in
lighting rural roads it is not practical from a cost benefit standpoint to light all rural
roads. We recommend where the night to day collision ratio is 2:1 or greater lighting
should be considered. In this case the decision to light a rural roadway should be based
on a traffic engineering based analysis compared with other options to define the best
cost benefit ratio. Less expensive alternatives to lighting such as retro-reflective
pavement marking and / or post mounted delineators should typically be the first
consideration. If these prove to have lower cost benefit ratio than lighting then lighting
should be considered. In the case of a hazardous or high collision area retro-reflective
pavement markings, delineators, signage or lighting should only be installed in and
around the area of the hazard for a minimum of one safe sight stopping distance from
the hazard and don't have to be installed for the entire length of the road.

2. Pedestrian-Vehicular Safety (Pedestrian-vehicle contflicts): This is more specific to urban
roadways where pedestrian activity is much higher.

3. Commercial and City of Hamilton image enhancement: This is more specific to urban

roadways.

Safety and Security — Perceived: This is more specific to sidewalk lighting.

Safety and Security — Real: This is more specific to sidewalk lighting.

Pedestrian Safety (Navigating sidewalks, off-road, etc): This is more specific to sidewalk

lighting.

A

2.2.5.2 Lighting Levels

In special cases where lighting is required on sections of rural roads we recommend the
IESNA/TAC luminance levels be adopted with low pedestrian conflict listed under Section
2.1.2.2.

2.3 Urban Intersections

An urban intersection includes two or more lighted roadways join or cross at the same level. An
urban area often includes sidewalks, parking lanes, and nearby residential or commercial
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development. It is also usually characterized by pedestrian activity, particularly at night. Urban
intersections also include mid block cross-walks.

2.3.1 Research

The majority of research undertaken with respect to lighting urban intersections is focused on
collisions. The analysis of lighting effects on collisions is extremely complex. Before-and-after
studies of lighted routes are often based upon the percentage of collisions at night, as compared
with the total, before and after the improvement. In many cases, studies of before and after
improvements are measured over years and many other road changes can take place during that
time which may skew the results (e.g., road improvements such as line painting, road widening,
new development, changes to traffic volumes and patterns, etc.). These are factors which are
typically not considered in the before-and-after results.

Extensive traffic counts are needed for a before and after analysis since the amount of night
traffic varies greatly with the seasons of the year (14). An important factor concerns the amount
of collision data gathered. Small numbers of collisions should not be compared, since they may
represent chance occurrences which may skew results at a much greater degree than those
studies with larger sample sizes. In this report, an effort has been made to gather and present
findings from statistical studies with a larger number of collisions.

A list of significant lighting studies analyzing the benefits of urban intersection lighting which
respect to pedestrian safety are as follows:

e Based on research in Switzerland, it was found that a level vertical illumination of 20 lux or
greater in crosswalks reduced night-time vehicle-to-pedestrian crashes by 66% (24).

e Although fewer than 6% of trips are undertaken on foot, 13% of all traffic fatalities occur
among pedestrians. In 1997 and 1998, 13% of all traffic fatalities in the US were pedestrians
(1). It is not known what percentage of intersections had lighting. Conclusions cannot be
drawn on the value of lighting from these statistics. However, the facts show that walking
through an intersection during hours of darkness is far less safe than in daylight hours.

e The University of Michigan Transportation Research Institute used information from the US
Fatality Analysis Reporting System (FARS) to show that the added safety risk in darkness
versus light is much higher for pedestrians in intersections than for any other road users.
The use of alcohol by pedestrians appears to strongly magnify the effect of darkness for the
risk of being killed. The comparative risk of a pedestrian crash is much higher in darkness
than in daylight (by a factor of over 4 times), but the annual number of pedestrian crashes
in darkness is sufficiently large to suggest that lighting targeted toward pedestrian visibility
would save nearly twice as many lives as would be saved in collisions with other motor
vehicles. Thus, the greatest lifesaving opportunity for lighting countermeasures appears to
be in areas such as urban arterial intersections, where both speed and pedestrian density are
high (23).

e The University of Michigan Transportation Research Institute analyzed 11 years of traffic
data from the US Fatality Analysis Reporting System (FARS) to investigate the sensitivity to
light level at fatal pedestrian crashes at intersections (6). One method of analysis examined
the abrupt light changes associated with the annual transition to and from daylight savings
time. Significant information related to lighting is as follows:
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”i iI 1. pedestrians may be 3 to 6.75 times more vulnerable in the dark than in daylight,
: depending on the circumstances
Ha‘ﬂlﬂ[‘_()n 2. the most practical means to extend the available time for avoiding pedestrian collision
B : . seems to lie in the improvement of lighting to illuminate objects farther ahead of the
Public Works vehicle to extend available time to react.
3. one clear conclusion from roadway lighting research shows that it reduces crash rates
and particularly those crash rates involving pedestrians.

e Providing high levels of vertical illuminance is critical in enhancing public safety by
improving visibility in marked crosswalks. A mid-block crosswalk can potentially be less safe
for pedestrians than a crosswalk at an intersection because drivers may not expect
pedestrians on the roadway. Historically, the use of silhouette or negative contrast for the
detection of a pedestrian was recommended. However, new research shows that positive
contrast has many advantages, particularly when considering the reinforcement of positive
contrast with headlamps. A study was undertaken by Virginia Tech University (10) to
provide information, lighting parameters, and design criteria that should be considered
when designing fixed roadway lighting for mid-block crosswalks. The information is based
on static and dynamic experiments on driver performance with regard to detecting
pedestrians and surrogates in mid-block crosswalks. Experimental condition variables
included lamp type (high-pressure sodium and metal halide), vertical illuminance level,
colour of pedestrian clothing, position of the pedestrians and surrogates in the crosswalk,
and the presence of glare. The researchers found that a maintained average vertical
illuminance of 20 lux or greater in the crosswalk, measured at a height of 1.5 meters (5 feet)
from the road surface, provided adequate detection distances in most circumstances.
Although the researchers only looked at mid-block placements of crosswalks, the report
includes similar recommendation for intersection crosswalks. The TAC Guide for the Design
of Roadway Lighting (7) defines recommendations for both mid-block and intersection
crosswalk lighting based on the Virginia Tech research.

e At intersections in urban areas, the greatest benefit of lighting is in the saving of pedestrian
lives. Reductions of 45% to 80% have been found in various cities, following the
modernization of lighting. In general, reductions in the range of 21% to 36% have been
found for all types of night-time collisions (4).

e According to the US Federal Highway Administration (FHWA) more than 40 percent of
intersection fatalities occur during the late-night/early-morning hours. Further, the
probability of being killed in a crash during late-night/early-morning hours is as much as
three times greater than during the day. A primary reason for this difference in crashes is
poor intersection visibility, where drivers are not able to see conflicting traffic and other

;.;::.’; & road users.
\sED@

DMD & Assodates Lid. A list of significant lighting st}JFlies analyzing the benefits of urban intersection lighting with
respect to motor-vehicles collisions are as follows:

e For the period up to 1987, the International Commission on Illumination (CIE) reviewed
| over sixty studies from 15 countries with respect to the significance of street lighting as a
collision countermeasure. They identified 40 studies which they calculated to have
statistically significant results. Overall, it was determined reductions in night-time
collisions, following installation of roadway lighting, ranged from 9% to 75%. Their
findings also reflect the Kansas City, Missouri experience, that urban street lighting most
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benefits the pedestrian. This kind of collision was reduced by 45% to 57% by lighting versus
21% to 23% reductions for other types of collisions (5).The approximate overall safety
effects of fixed roadway lighting are a 65% reduction in night-time fatal collisions, a 30%
reduction in night-time injury collisions, and a 15% reduction in night-time property
damage collisions (7).

e A study in Iowa assessed three year before-and-after data at 47 locations and 568 collisions.
Overall, the night collision rate of 1.89 per million entering vehicles (before) dropped to
0.91 after lights were installed: a reduction of 52%. The lighting was of greatest benefit at
urban intersections having raised concrete channelization, with a route turn, and having
four legs. Also, intersections with the largest number of lights installed had the greatest
collision reduction (4).

e A study in Illinois analyzed collision data from 18 unlighted intersections and 263 lighted
intersections. The night/day ratio of collisions per million entering vehicles was reduced
25% wherever lighting was present. The night collision rate alone was reduced 45%.
Furthermore, intersections with channelization but no lighting had higher ratios than those
with both lighting and channelization (4).

As the research indicates lighting can reduce late-night/early-morning crashes at intersections. A
high level of vertical illumination can improve pedestrian safety at mid-block cross walks.

Much of the information related to safety was extracted from a document no longer in
production, IESNA CP-31-1989 Value of Public Roadway Lighting. The fact that this document
was taken out of production by the IESNA due to low demand indicates that many take the
value of roadway lighting for granted and feel that its benefits require no further research(4).

In general the research indicates lighting has a very high benefit at urban intersections.

2.3.2 Standards

Industry standards exist and are typically applied by cities, municipalities, and various
jurisdictions. The bases for these standards are national publications by:

e Illuminating Engineering Society of North America (IESNA) namely the RP-8-00 American
National Standard Practice for Roadway Lighting and The Lighting Handbook

e Transportation Association of Canada (TAC) Guide for the Design of Roadway Lighting.

The TAC lighting document is based on IESNA research and publications. Most, if not all
jurisdictions, base their lighting design criteria on what is defined in the IESNA RP-8-00
American National Standard Practice for Roadway Lighting or the nearly identical TAC Guide
for the Design of Roadway Lighting (2006). The TAC Guide is based on IESNA recommendation
however it provides far greater explanations, reviews, and details on lighting than IESNA RP-8-
00.

The American National Standard (IESNA-RP-8-00) represents the consensus of all groups having
an essential interest in the provisions of the standard practice. IESNA-RP-8 is based on research,
studies, and the expertise of the Roadway Lighting Committee which has been in existence for
70+ years. The IESNA, as a sponsor, have the viewpoints of groups interested in roadway
lighting represented on the Roadway Lighting Committee.
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The levels of lighting and uniformity are defined by the level of pedestrian conflict or activity
which is explained in Section 2.1.2.2.

Consensus amongst lighting professionals is that when a road is lighted, it must meet the
defined lighting criteria listed in IESNA RP-8 or TAC. We therefore recommend the lighting
criteria listed in the American National Standard (IESNA-RP-8-00) and TAC.

Intersection lighting levels are always calculated in illuminance as no luminance design method
has been developed due to complexity of the calculations. Intersection lighting levels and
uniformity are defined below.

Average Maintained llluminance at Average-

Pavement by Pedestrian Conflict (lux) to-Minimum

Roadway Classification m Ung::ir: ity
Arterial/Arterial 34.0 26.0 18.0 =30
Arterial/Collector 29.0 22.0 15.0 =30
Arterial/Local 26.0 20.0 13.0 =30
Expressway-Highway/Arterial 31.0 25.0 18.0 =30
Expressway-Highway/Collector 26.0 21.0 15.0 =30
Expressway-Highway/Local 23.0 19.0 13.0 =30
Collector/Callector 240 18.0 12.0 =40
Collector/Local 21.0 16.0 10.0 =40
Local/Local 18.0 14.0 8.0 =6.0

Figure 18 - Intersection Illumination

2.3.3 Current Conditions

From discussions with the City of Hamilton and a review of few selected urban intersections in
general the lighting follows the current recommended design practices.

2.3.4 Recommendations

Recommendations are listed below.

2.3.4.1 Where to Light

The rational for lighting urban intersections, is as follows:

1. Pedestrian-Vehicular Safety (Pedestrian-vehicle conflicts): It is proven in reducing
vehicle to pedestrian collisions. It allows those in motor vehicles to view pedestrians
crossing the road. This reduces personal injuries from a collision with a motor vehicle.
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2. Vehicular Road Safety (Vehicle-vehicle conflicts): It is proven in reducing vehicle
collisions. It improves vehicle safety by improving visibility to other vehicles and road
side hazards.

3. DPedestrian Safety (Navigating sidewalks, off-road, etc): Lighting is required to allow
pedestrians to safely navigate the sidewalk. It provides increased visibility for those
using sidewalk to allow them to see where they are going, reducing tripping or falling.

4. Safety and Security — Real: Though their may be benefits this is more specific to sidewalk
lighting. It provides an improved level of personal security by improving their visibility
and allowing for improved surveillance.

5. Safety and Security — Perceived: This is more specific to sidewalk lighting.

6. Commercial and City of Hamilton image enhancement: This is more specific to sidewalk
lighting.

All urban intersection should be fully illuminated.

2.3.4.2 Lighting Levels

We recommend the City of Hamilton adopt illuminance and uniformity levels as defined above
in Figure 18.

2.4 Rural Intersections

A rural intersection is an intersection in a rural area at which two or more non-continuously
lighted roadways join or cross at the same level. A rural area is characterized by the absence of
sidewalks, parking lanes, and nearby residential or commercial development. It is also usually
characterized by the absence of significant pedestrian activity, particularly at night; however,
this may not be the case where the intersection is used as a transportation assembly point (such
as a school bus pickup point). To distinguish a rural road from roads traversing isolated
undeveloped areas within a suburban or urban context, a rural road environment should extend
at least 500 metres along the road alignment (33).

2.4.1 Research

The majority of research undertaken with respect to lighting rural roadways is focused on
collisions. The analysis of lighting effects on collisions is extremely complex. Before-and-after
studies of lighted routes are often based upon the percentage of collisions at night, as compared
with the total, before and after the improvement. In many cases, studies of before and after
improvements are measured over years and many other road changes can take place during that
time which may skew the results (e.g., road improvements such as line painting, road widening,
new development, changes to traffic volumes and patterns, etc.). These are factors which are
typically not considered in the before-and-after results.

Extensive traffic counts are needed for a before and after analysis since the amount of night
traffic varies greatly with the seasons of the year (14). An important factor concerns the amount
of collision data gathered. Small numbers of collisions should not be compared, since they may
represent chance occurrences which may skew results at a much greater degree than those
studies with larger sample sizes. In this report, an effort has been made to gather and present
findings from statistical studies with a larger number of collisions.
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A list of significant lighting studies analyzing the benefits of rural intersection lighting with
respect to pedestrian safety are as follows:

Although fewer than 6% of trips are undertaken on foot, 13% of all traffic fatalities occur
among pedestrians. In 1997 and 1998, 13% of all traffic fatalities in the US were pedestrians
(1). It is not known what percentage of sidewalks had lighting. Conclusions cannot be
drawn on the value of lighting from these statistics. However, the facts show that walking
outdoors during hours of darkness is less safe than in daylight hours.

The University of Michigan Transportation Research Institute used information from the US
Fatality Analysis Reporting System (FARS) to show that the added safety risk in darkness
versus light is much higher for pedestrians than for any other road users. The use of alcohol
by pedestrians appears to strongly magnify the effect of darkness for the risk of being killed.
The comparative risk of a pedestrian crash is much higher in darkness than in daylight (by a
factor of over 4 times), but the annual number of pedestrian crashes in darkness is
sufficiently large to suggest that lighting targeted toward pedestrian visibility would save
nearly twice as many lives as would be saved in collisions with other motor vehicles. Thus,
the greatest lifesaving opportunity for lighting countermeasures appears to be in areas such
as urban arterials, where both speed and pedestrian density are high (23).

The University of Michigan Transportation Research Institute analyzed 11 years of traffic
data from the US Fatality Analysis Reporting System (FARS) to investigate the sensitivity to
light level of three crash scenarios: fatal pedestrian crashes at intersections, on dark roads,
and single-vehicle run-off-road crashes on dark and curved roads (6). One method of
analysis examined the abrupt light changes associated with the annual transition to and
from daylight savings time. Significant information related to lighting is as follows:

1. pedestrians may be 3 to 6.75 times more vulnerable in the dark than in daylight,
depending on the circumstances

2. the most practical means to extend the available time for avoiding pedestrian collision
seems to lie in the improvement of lighting to illuminate objects farther ahead of the
vehicle to extend available time to react.

3. one clear conclusion from roadway lighting research shows that it reduces crash rates
and particularly those crash rates involving pedestrians.

Anderson et al studied the cost-effectiveness of different illumination levels at rural at-grade

intersections in Nebraska. Six high pressure sodium (HPS) illumination configurations were

examined: three two-luminaire systems using 100-watt, 200-watt, or 400-watt lamps, and

three one-luminaire systems using the same lamp wattages. Two-luminaire systems were

located in a diagonal configuration; the luminaire in the one-luminaire system was located

on the far side of the intersection relative to the study approach. Using average approach

speed, deceleration rates, and traffic conflicts as indicators of safety, the authors concluded

that:

1. the safest traffic operations were observed with a luminaire system composed of two
200-watt HPS lamps;

2. at each wattage level, traffic operations were safer under a two-luminaire system than
under a one-luminaire system;

3. traffic operations with the 100-watt HPS luminaire systems were no safer than those
with no lighting system.
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||. iI Results cited by both Anderson and Schreuder suggest that safety does not necessarily
) increase with increased illumination. Schreuder concluded that increasing illumination
Hannlt(i)n beyond an optimum level resulted in little or no increase in traffic safety (33).

Public Works A list of significant lighting studies analyzing the benefits of rural intersection lighting with
respect to vehicle collisions are as follows:

e  When driving at night, motor vehicle headlamps are the primary means for improving
driver visibility. By law, all motor vehicles must have operating headlamps. When
considering the benefit for fixed roadway lighting, the advancements in vehicle headlight
systems and how they impact safety must also be considered. The University of Michigan
Transportation Research Institute analyzed fatal crash trends in the United States between
1990 and 2006. Changes in the ratio of crashes in darkness to crashes in daylight were
assessed to determine whether recent improvements in vehicle headlights influenced the
day to night crash ratio. The report noted that sharp declines were observed in rural crashes
as result of improved vehicle headlamps while no significant changes were observed in
levels of urban crashes. The research therefore indicates that advancements in vehicle
headlights have had the biggest benefit on unlighted rural roads (26).

¢ The Region of Waterloo, Ontario, tracked collisions on regional roads over a four year
period. At stop-controlled intersections they found the night-to-day collision ratios to be
similar whether lighted or unlighted (under 0.3:1). This was based on fewer than 3,800
collisions at intersections with lighting, and 700 collisions in intersections without lighting.
[Mlumination levels and uniformities at intersections were not provided with this
information. It is, therefore, unknown what level of illumination and what uniformity the
intersections were designed (7).

e A study undertaken by the Kentucky Transportation Center, found a large number of the
locations identified as having a high night-time crash rate were rural locations where the
night-time crashes could be addressed with improved delineation (pavement markings and
signing). There was found to be an overrepresentation of night-time crashes compared to
night-time annual daily traffic. The higher percentage of crashes during darkness compared
with the percentage of volume during this time period shows the higher crash rate at night.
Using a limited number of sites, it was shown that night-time crashes were reduced
approximately 45% after the addition of roadway lighting at intersections. In many cases,
the cost of roadway lighting can be justified based on the reduction in crashes (11).

e A 2004 study analyzed the effects of street lighting on crashes at 34 rural Minnesota
intersections before and after installing lighting. The lighting installation dates ranged from

— 1985 to 2000. The "before and after" analysis showed a 27% reduction in night crash
D@ frequency, a 32% reduction for the ratio of night to total crashes, and a 35 percent
h reduction in the night crash rates after lighting was installed. Late-night/early-morning
) injury related crashes decreased by 41% after the lighting was installed. Late-night/ early-
DD S Aasnctates Ld, morning crash severity (ratio of night-time injury and fatal crashes to total crashes) also
decreased by 20% (34).
| e A '"before and after" study in Kentucky analyzed the safety benefits associated with roadway
lighting at 9 intersections. The lighting installation dates varied between 1998 and 2000. A

CEHRHLANES O significant number of the locations identified were rural; however, some urban sites were

also included. The number of crashes per year was obtained for up to 4 years prior to the
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lighting installation and 3 years after installation. The analysis found that late-night/early-
morning crashes were reduced by 45 percent after installing the lighting (34).

Preston and Schoenecker (1999) conducted a "before and after" analysis for a sample of 12
intersections selected by Minnesota Department of Transportation. At intersections where
street lighting was installed (between 1987 and 1994), researchers observed an overall
decrease in the late-night/early-morning crash rate from 1.41 crashes per million vehicles
entering before lighting to 0.84 after lighting resulting in a decrease of approximately 40%
in the late-night/early-morning crash rate. After installing street lighting, the late-
night/early-morning multiple-vehicle crash rates declined from 0.48 before lighting to 0.18
after lighting, a 63 percent reduction. The late-night/early-morning single-vehicle crash rate
also declined from 1.55 before lighting to 1.03 after lighting, a 33% reduction. The results of
this study concluded that installing street lighting at rural intersections resulted in a 25-40%
reduction in the overall night-time crashes, as well as an 8-26% reduction in the night-time
injury crashes (34).

A survey of all states in the US, undertaken by the Kentucky Transportation Center (11),
found that most states used information from either AASHTO Roadway Lighting Design
Guide (27) or IESNA RP-8-00 American Standard Practice for Roadway Lighting (28) as a
basis for their warrant and design of highway lighting. The survey notes that interactive
night-time critical rate analysis programs should be used to identify high crash sites and
sites with the highest critical rate factors. These should be evaluated to determine whether
lighting or additional methods of delineation/guidance should be installed. Based on their
survey of state highways and crash analyses, they recommend that roadway lighting is
warranted in the following applications:

rural intersections with traffic signal

rural intersections with raised channelization

high pedestrian volume areas

railroad crossings with gates or signals

rural intersection in location where fog is a common occurrence

rural intersection with high volume of large trucks pulling from a side road (note that
additional lighting might be necessary upstream from the intersection to allow the large
trucks to attain travel speed while in the lighted area)

Changes in the frequency of night-time collisions attributable to the presence of
illumination are summarized in the figure below. Night-time collision reductions of about
25 to 50% have been observed at illuminated rural intersections (33).

S W
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EFFECT OF
REFERENCE’ STREET COMMENTS
LIGHTING
Walker and 49% overall based on collision frequency before and after
: reduction in night- | introduction of lighting at 47 rural at-grade
Roberts time collisions intersections in lowa
based on comparison of illuminated (263
Lipinskd and zﬁ_g":ﬂ;‘;;: _, | intersection-years) and uniluminated (162
Wortman | rate intersection-years) rural al-grade intersections in
| Hlinois
based on collision frequency before and after
| 25% average introduction of lighting at 74 non:freeway rural
‘[’;:'n":d““: Gy | reduction n night- | junctions in Finland; the resultsindicate a rise in
time collisions casualty (fatal and injury) accidents for isclated
intersections
based on comparison of 82 illuminated and 85
Onser 25% reduction In | | ituminated rural junctions in France, chossn
(reported in CIE) 23::3: for their similar traffic flows and physical
i characteristics

Figure 19 - Results from Previous Studies

e Walker and Roberts examined the performance of 21 intersections at which drivers were
required to navigate a route that entered in one direction and departed in another. They
reported that this group of intersections showed a significant reduction in the night-time
collision rate after the introduction of illumination, from a rate of 2.45 collisions per
million entering vehicles to 1.13 collisions per million entering vehicles. The authors
concluded that the addition of lighting reduced the risks associated with this kind of night-
time navigation (33).

In recent years a number of research projects have been undertaken to define the benefits of
lighting rural intersections. The benefits of lighting are typically much greater in urban areas
than in rural areas, with the exception being at rural intersections where the studies and benefit
are well proven. The studies show that roadway lighting has significant collision reduction
benefit at rural intersections. Rural intersection lighting has shown to reduce overall late-
night/early-morning crashes across these intersections by a weighted average of 35 percent (34).
Most research indicates providing overhead lighting where necessary, can reduce late-
night/early-morning crashes at rural intersections.

R e
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2.4.2 Standards

The Transportation Association of Canada (TAC) [llumination of Isolated Rural Intersections
(34) provides a warranting system based on geometric, operational, environmental and collision
factors. The critical factors determining the need for illumination are traffic volumes and night-
time collisions.

The warrant point score indicates whether full intersection lighting, partial lighting or
delineation lighting is needed. Full intersection lighting denotes illumination covering an
intersection in a uniform manner over the traveled portion of the roadway. Partial lighting is
the illumination of key decision areas, potential conflict points, and/or hazards in and on the
approach to an intersection. The illumination of vehicles on a cross street or median crossing,
or lighting that marks an intersection location for approaching traffic is referred to as sentry or
delineation lighting.

2.4.3 Current Conditions

The City of Hamilton typically provides delineation lighting at rural intersections. This consists
of a single davit pole to mark the intersection. No specific lighting levels or uniformity are
adhered to. The City of Hamilton use cobra head style luminaries with a drop glass refractor
optical system to allow the luminaire to be viewed from a distance.

2.4.4 Recommendation

Recommendations are as follows:

2.4.4.1 Where to Light

The rational for lighting specific urban intersections, is as follows:

1. Pedestrian-Vehicular Safety (Pedestrian-vehicle conflicts): It is proven in reducing
vehicle to pedestrian collisions. It allows those in motor vehicles to view pedestrians
crossing the road. This reduces personal injuries from a collision with a motor vehicle.

2. Vehicular Road Safety (Vehicle-vehicle conflicts): It is proven in reducing vehicle
collisions. It improves vehicle safety by improving visibility to other vehicles and road
side hazards.

3. DPedestrian Safety (Navigating sidewalks, off-road, etc): Lighting is required to allow
pedestrians to safely navigate the sidewalk and crosswalk. It provides increased visibility
for those using sidewalk and crosswalk to allow them to see where they are going,
reducing tripping or falling.

4. Safety and Security — Real: This is more specific to sidewalk lighting. It provides an
improved level of personal security by improving their visibility and allowing for
improved surveillance.

5. Safety and Security — Perceived: This is more specific to urban areas

6. Commercial and City of Hamilton image enhancement: This is more specific to urban
areas.

We recommend the TAC Illumination of Isolated Rural Intersections warranting system be
applied to determine whether full, partial, delineation or no lighting is required.

58



Public Works

DMD & Associates Lid.

| G. O'"CONNOR
CONSULTANTS INC.

£

Outdoor;Lighting'st

2.4.4.2 Lighting Levels

We recommend the intersection lighting requirement in the TAC Guide for the Design of
Roadway Lighting be followed for all rural intersections.

2.5 Alleyways

Alleyways exist throughout the City of Hamilton. They are low speed and low traffic volume
roads in urban and rural areas. Alleyway lighting was typically found to very inconsistent.

A residential alley (photo below to the left) and a commercial alley (photo below to the right)
have different applications. In a residential application, the main usage would stem from local
residents parking their cars. For commercial applications, some laneways could provide vehicle
access to a business that may have higher night-time traffic and use.

Figure 20 - Residential and Commercial Alleyway Examples

2.5.1 Research

To the best of our knowledge there is no research to support lighting, or not lighting alleyways.

2.5.2 Current Conditions

Alleyway lighting was reviewed on various typical urban and rural roads throughout the City of
Hamilton. Alleyway lighting was generally found to be very inconsistent with respect to lighting
levels and uniformity

2.5.3 Police Comments

On November 24th, 2009, Glenn O’Connor, a member of the consultant design team, and Mike
Field, the City of Hamilton Project Manager, met with Sergeant Michelle Moore and her team of
13 street beat officers to review lighting issues and concerns in the downtown core.

The police group also noted lighting of alleyways can be a challenge and a concern as it
provides a sense of comfort and security which may in fact be misleading. It was noted that,
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when entering an alleyway, the criminal generally has the upper hand due to lack of natural
surveillance from the roadway and the number of concealed areas within an alleyway for which
a criminal can hide.

From a security standpoint, the police noted lighting a alleyway can pose a hazard in itself as it
can lead pedestrians into an area of hidden danger. Many commercial alleyways have low night-
time traffic with little natural surveillance from the City street or windows. Pedestrians may
walk into a well lit alleyway thinking they are safe when, in fact, there may be hidden areas that
pose risk.

It was strongly suggested by the police that an alleyway should not “invite one” into an unsafe
area. In a situation where the alleyway is the only route, it should be well lighted throughout.
However, personal safety would typically be improved if pedestrians used the sidewalk adjacent
to the roadway, rather than side alleys which typically have little natural surveillance.

Where lighting is required, motion sensor activated lighting was strongly preferred over lights
which are on continuously. If alleyways are lighted, then all alcoves and hidden areas must also
be lighted to reduce surprise attacks. It was noted that the City of Hamilton should encourage
private property owners to maintain and/or, where required, upgrade the existing lights. The
police prefer motion sensitive lights; so that activity can be noticed by neighbours or from
adjoining streets as the lights turning on indicate activity.

The Hamilton Police Service identified specific problem areas as follows:
e Alleyway, Mary St. to John St., King William/John, is an issue

e Alleyway, James to Wellington, between the parallel streets King to King William, is an
issue.

e Concession St. alleys, some low-level lighting: not great.

2.5.4 Public Stakeholder Input

No public stakeholder input was received for alleyways.

2.5.5 Recommendation

Alleyways shall not be lighted unless they are the only route of access/egress or the application
for lighting has been reviewed and approved based upon consultation with City Traffic
Engineering Staff, Hamilton Police Services and the governing BIA Management board (if
applicable). Alleyway lighting requests received by the City shall be reviewed on a case-by-case
scenario.

The installation of privately owned and operated lighting within alleyways for security purposes
shall be permitted. It is encouraged that motion sensor activated fixtures be utilized whenever
possible.

When alleyway lighting is required, sidewalk lighting levels for a commercial area with low
pedestrian activity shall apply unless medium or high pedestrian activity is anticipated then
higher lighting levels for medium or high activity shall apply.
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In addition to the above, it is recommended to install supplemental lighting at the
entrance/exit of alleyways at the street, especially in commercial areas with high night-time
pedestrian activity. From a safety standpoint, the additional lighting should benefit motor
vehicle visibility from both the pedestrian's and driver's standpoint. From a security standpoint,
the supplemental lighting will aid in the pedestrian's ability to see a potential attacker hiding in
the alleyway.

2.6 Hardware

The current lighting equipment inventory in the City of Hamilton is comprised of a wide
variety of different poles and luminaries of various ages. As a result, the operation and
maintenance of the inventory can be complicated and expensive. Based on information
provided by the City of Hamilton, we have reviewed the different types of equipment in order
to determine if their functionality and distribution are appropriate to satisty the requirements
recommended. This report establishes a list of standardized lighting equipment that can be
maintained consistently across the City of Hamilton.

2.6.1 Existing Lighting Equipment

In general, existing roadway luminaires in the City of Hamilton fall into two types: the cobra
head and decorative lights.

Cobra head luminaires are a very inexpensive and efficient. They are the most widely used
outdoor roadway lighting luminaire. They look the similar from one supplier to the other.
Cobra head style luminaires of varying wattages make up a large percentage of the City of
Hamilton's street lighting inventory. The cobra head luminaires used throughout the City of
Hamilton have a drop lens type optical system, as shown for the left luminaire in figure 21,
whereas the luminaire to right in figure 21 has a flat glass optical system. A drop lens optical
system in more effective at distributing light from the luminaire however is less effective in
terms of control of discomfort glare and spill light onto local residences. The luminaire with the
flat glass optical system is more effective in reducing glare and unwanted up-light, referred to as
urban sky-glow. The City of Calgary recently replaced all their drop lens cobra head luminaires
with flat glass to reduce up-light impacts.

Cobra head luminaires are typically installed on an arm referred to as a davit arm. The davit arm
is intended to get the luminaire out over the roadway to improve the distribution of the light.
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Figure 22 - Examples of Cobra Head Lighting on Poles

DMD & Assodates Ltd.
Decorative luminaires are more unique in appearance than cobra head luminaires. In general,
; the City of Hamilton has a number of different styles of decorative luminaires. There is no exact
G. O’'CONNOR , . Fob 2 .
. : industry terminology for each luminaire type, however general terminology has been applied
CEONRDLIANTES INC. across the industry. The typical styles which exist within the City of Hamilton are globe, acorn,

traditional and teardrop.
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Figure 26 - Teardrop Style Luminaire

Globe, acorn, and traditional style luminaires are mounted on post top style poles. The teardrop
style luminaires are mounted on ornamental davit style poles. Most poles which exist within
the City of Hamilton are concrete. Some poles are steel with a powder coat finish. Steel poles are
primarily located in the Downtown or in BIA's.
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Pole Type Luminaire Type Manufacturer Model No. Distribution Type Pole Height (m) ‘ Lamp Wattage (W) ‘ Remarks
Ancaster BIA Davit Codra Head GE M400A Type Il 9.0 250 HPS GE1007
Ancaster BIA Post-Top Traditional Cooper TRR Traditionaire Type lll 50 100 HPS TRR-100-HPS-XX-3
Barton Village BIA Davit Codra Head GE M400A Type Il 9.0 250 HPS GE1007
Barton Village BIA Post-Top Double Acorn Lumec L50 Type V 5.0 100 MH LU200119
Concession Street BIA Davit Codra Head GE M400A Type Il 9.0 250 HPS GE1007
Dundas BIA Post-Top Single Acorn King K118 Type Il 5.0 150 HPS C1405P
Dundas BIA Davit Codra Head GE M250A Type Il 7.5 150 HPS GE7230
Dundas BIA Davit Codra Head GE M400A Type Il 9.0 250 HPS GE1007
Downtown Hamilton BIA Davit Codra Head GE M400A Type Il 9.0 250 HPS GE1007
Downtown Hamilton BIA Post-Top Single Globe US Architectural LG16 Type V 5.0 100 HPS LGWA-158
Downtown Hamilton BIA Post-Top Double Acorn Lumec L50 Type V 5.0 175 MH LU200119
Downtown Hamilton BIA Post-Top Double Acorn Lumec L50 Type V 50 200 MH LU200119
Downtown Hamilton BIA Davit Codra Head GE M250A Type Il 7.5 100 HPS GE7230
Downtown Hamilton BIA Post-Top Double Globe US Architectural LG16 Type V 50 100 HPS LGWA-15S8
Downtown Hamilton BIA 0'”;;”‘19“"‘3' Teardrop Holophane ESPLANADE Type IV 90 250 MH ESU250MHO0X4
Downtown Hamilton BIA Post-Top Single Acorn King K118 Type Il 5.0 100 HPS C1405P
International Village BIA Davit Codra Head GE M400A Type Il 9.0 250 HPS GE1007
International Village BIA Post-Top Double Acorn Lumec L50 Type V 5.0 200 MH LU200119
International Village BIA Davit Codra Head GE M250A Type Il 7.5 100 HPS GE7230
International Village BIA Post-Top Double Acorn Lumec L50 Type V 5.0 175 MH LU200119
International Village BIA Post-Top Single Acorn King K118 Type Il 50 100 HPS C1405P
King Street West BIA Post-Top Double Acorn Lumec L50 Type V 5.0 200 MH LU200119
Locke Street BIA Davit Codra Head GE M400A Type Il 9.0 250 HPS GE1007
Main Street West BIA Davit Codra Head GE M400A Type Il 9.0 250 HPS GE1007
Ottawa Street BIA Davit Codra Head GE M400A Type Il 9.0 250 HPS GE1007
Stoney Creek BIA Post-Top Single Acorn w/ Gold Ring King K118 Type Il 5.0 150 HPS C1405P
Stoney Creek BIA Davit Codra Head GE M400A Type Il 9.0 250 HPS GE1007
Stoney Creek BIA Davit Codra Head GE M250A Type Il 75 70 HPS GE7230
Stoney Creek BIA Davit Codra Head GE M250A Type Il 75 150 HPS GE7230
Waterdown BIA Davit Codra Head GE M400A Type Il 9.0 250 HPS GE1007
Waterdown BIA Post-Top Traditional Lumec L30 Type Ill 5.0 100 HPS LU200131
Waterdown BIA Davit Codra Head GE M250A Type Il 7.5 70 HPS GE7230
Waterdown BIA Davit Codra Head GE M250A Type Il 7.5 100 HPS GE7230
Westdale Village BIA Post-Top Single Acorn King K118 Type Il 5.0 100 HPS C1405P
Westdale Village BIA Davit Codra Head GE M400A Type Il 9.0 250 HPS GE1007
General Davit Codra Head GE 100 HPS
General Davit Codra Head GE 150 HPS
General Davit Codra Head GE 250 HPS

Table 4 - Specific Lighting Equipment Inventory
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2.6.2 Recommended Equipment Requirements

Each style of luminaire used by the City of Hamilton may look similar to another style, however
they have been supplied by a number of manufacturers with a number of varying optical
configurations. Many of these luminaires may have been selected more from an appearance
standpoint, rather than from the standpoint of optical performance.

2.6.2.1  Optical Systems

Listed below is a review and recommendation for luminaire optical systems.

2.6.2.1.1 Cobra Head Luminaires

All cobra head luminaires should have full cut-off or cut-off style (flat glass or sag lens) optics in
residential areas to reduce the off roadway lighting impacts on local residents. In commercial
and industrial areas luminaries with semi cut-off, cut-off or full cut-off style (flat, sag or drop
lens) optics can be used however luminaries with full cut-off or cut-off style optics can improve
driver visibility by reducing veiling luminance. For delineation lighting at rural intersections
luminaries with semi cut-off (drop lens) optical systems should be used so the light source can
be viewed from a distance to mark the intersection.

From an optical performance and energy efficiency standpoint, all cobra head luminaires should
meet the minimum unit power density performance requirements of CSA C653 Photometric
Performance of Roadway Lighting Luminaires.

2.6.2.1.2 Decorative Luminaires

In terms of common products used within the City of Hamilton, post top pole mounted acorn,
globe, and cobra head style luminaires on davit arms are most commonly used. In the past,
optical systems have been loosely specified more based on an appearance selection made by the
architect.

When considering post top style luminaires, a wide range of optical systems are available.
Common types available and used by the City of Hamilton along with a complete assessment of
the various optical systems are as follows:

¢ Internal Reflector Optics - Located inside a protective glass or plastic enclosure, the
internal refractor redirects the light into the desired light pattern (ref figure 27). This optical
system is available in a wide range of luminaire styles. It is effective at getting the light out
of the luminaire, however, it tends to be very glary. They have little to no up-light cut-off so
they are not dark sky friendly. Future use of this optical system is not recommended.
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Figure 27 - Internal Reflector Optics

e External Reflector Optics - The light is redirected into the desired light pattern when
passing through the external prisms located in the lens (ref figure 28). This optical system is
available in a wide range of luminaire styles. It is effective at getting the light out of the
luminaire, however, it tends to be very glary. They often have little to no up-light cut-oft so
they are not dark sky friendly. Further use of this optical system is not recommended.

Figure 28 - External Refractor Optics

e Louvered Reflector Optics - The lamp is surrounded by an aluminum louver system which
shields the viewer from direct view of the lamp (ref figure 29). This provides cutoff and
semi-cutoff performance, as the spun aluminum louver system reflects and redirects the
light. Though not as efficient as the internal and external refractor optical systems, it
provides reduced glare which aids in visibility. This optical system is recommended and
could be considered for future use.
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| G. O'"CONNOR
CONSULTANTS INC.

Figure 29 - Louvered Reflector

e Segmented or Hydro-formed Reflector Optics - The reflector and lamp are specifically
located in the top of the luminaire to minimize glare and up-light, providing cutoff
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characteristics (ref figure 30). A segmented reflector, comprising various pieces of aluminum
that are positioned around the lamp, produces the required light distribution. An alternate
hydro-formed reflector can also be used. It differs in that it is formed out of a single sheet of
aluminum. Hydro-formed reflectors are typically used for cobra head style luminaires as
they can be easily mass produced. The reflector directly addresses the issues of glare, light
pollution, and light trespass without significant loss of efficiency. This optical system is
capable of producing cutoff and full cutoff light classification through the use of a
horizontal lamp. This optical system is recommended and could be considered for future
use.

Figure 30 - Segmented or Hydro-formed Reflectors

2.6.2.1.3 Photometric Comparison of Light for Various Luminaire Optics

A new method referred to as the Luminaire Classification System (LCS) has been developed to
better define luminaire distribution and efficiency. IESNA TM-15 Luminaire Classification
System for Outdoor Luminaires defines this system in more detail. The LCS replaces the
traditional IESNA luminaire cutoff classification system which uses designations like cutoff,
non-off, semi-cutoff, and full cut-off. The traditional system was very limited as it only assessed
the light distribution at very high angles and above horizontal.

The LCS defines a method of evaluation and comparison of outdoor luminaires. It provides a
basic model which defines maximum lumens within defined angles within primary areas. The
primary LSC areas are forward light, back light, and up-light zones as defined in the left of figure
31. Each of these zones is further broken into solid angles within the area. An example of the
forward light zone is shown in the right of figure 31.

The sum of percentages of lamp lumens within these three primary areas is equal to the
photometric luminaire efficiency. The LCS enables designers to evaluate and compare the
distribution of lumens for various types of luminaire optics, thus assisting in the selection of the
luminaire most appropriate for the application. An example of measurements for various
luminaires is defined in figure 32.

The benefit of this system, is that it allows a designer to better select the optimal optics for a
given application while at the same time reducing light trespass impacts and sky glow. The new
classification system is intended to be used as a tool to assess the light output of luminaires.
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Figure 31 - Lamp Lumen Zones and Front Light Zone (from IESNA TM-15)

The LCS zones for various luminaire optical systems are calculated and shown in Figure 32
below.
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Metal Halide ;{ydro(i
Internal External Louvered R(:)frrlaf::ior Sag Lens Sag Lens Sag Lens
Refractor Refractor Reflector Obtics with Refractor Refractor Refractor
Optic (250 Optic (250 | Optics (250 H%rizontal Optics (250 | Optics (250 | Optics (100
W Type V) W Type V) | W Type III) Lamp (250 W Type III) W Type I) W Type I)
W Type I)
Forward Light
i 4133.4 5405.6 6306.5 6487.6 10115.6 10557.0 3716.3
Lumens
0 LLTmyD 19.70% 25.70% 30.00% 29.50% 46.00% 48.00% 45.90%
Lumens
FL (0°-30°) 0.20% 0.90% 1.20% 2.40% 7.40% 13.10% 12.60%
M (30°-60°) 5.40% 3.70% 14.40% 15.30% 27.20% 24.80% 23.40%
FH (60°-80°) 8.90% 17.30% 12.90% 11.20% 11.20% 10.00% 9.60%
FVH (80°-90°) 5.10% 3.80% 1.40% 0.50% 0.20% 0.10% 0.20%
Back Light
LELLIEENE 4133.4 5352.5 42202 4880.5 5384.3 7138.1 2465.6
Lumens
0 LLTmyD 19.70% 25.50% 20.10% 22.20% 24.50% 32.40% 30.40%
Lumens
BL (0°-30°) 0.20% 0.90% 0.80% 2.30% 5.40% 7.70% 7.20%
BM (30°-60°) 5.40% 3.60% 9.40% 13.20% 14.50% 17.00% 16.10%
BH (60°-80°) 8.90% 17.10% 8.80% 6.00% 4.40% 7.60% 7.00%
BVH (80°-90°) 5.10% 3.90% 1.00% 0.70% 0.10% 0.10% 0.10%

Up-light
LA 9997.6 2477.0 957.5 163.2 0.0 0.0 0.0
Lumens
ol 47.60% 11.80% 4.60% 0.70% 0.00% 0.00% 0.00%
Lumens
UL (90°-100°) 10.70% 2.40% 1.40% 0.50% 0.00% 0.00% 0.00%
UH (100°-180°) 37.00% 9.40% 3.20% 0.20% 0.00% 0.00% 0.00%
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Figure 32 - Lamp Lumens Zones for Various Decorative Luminaires

When reviewing the lumens for each area and angle the acorn style luminaires can be compared

as follows:

e Internal Refractor - Good forward and back light distribution, however too much up-light
and as such this optical system is not recommended.

e External Refractor - Better up-light control however too high a percentage of light in the
Backlight High (BH) and Backlight Very High (BVH) angles. The same downfall applies for
the corresponding front angles which means that the luminaire will be quite glary and
should not be considered.
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¢ Louvered and Hydro-Formed Optics - Both have fairly similar light distribution
characteristics with minimal up-light. These are both good optical systems.

2.6.21.4 The BUG System

The LCS has been refined into the IESNA Backlight-Up-light-Glare (BUG) rating system which
establishes back (B), up-light (U), and glare (G) zonal lumen limits for luminaires. See the IESNA
TM-15-07 (Revised) Luminaire Classification System for Outdoor Luminaires for complete
details.

The BUG ratings apply only to fixed position luminaires installed according to the photometric
data. If the luminaire is aimable (e.g., such as with a floodlight), then it cannot have a BUG
rating unless it is provided by the manufacturer for a specifically installed aiming angle.

Each category (backlight, up-light, and glare) consists of specific regions that surround the
luminaire. Each region has specific upper limit criteria that must be met to obtain the rating. All
of the criteria must be met for a luminaire to obtain the generalized B, U, or G rating. So, the
rating for a specific metric is set by the lowest (highest zonal lumen value) performance
criterion within the metric. The limits vary according to the lighting zone (LZO — LZ4) in which
the luminaire is located.

Once this calculation is performed for each of the three metrics, the composite BUG rating can
be reported. Forward, Back and Up-light Zones and Forward Light Zones show the BUG regions.
Solid angle references are based on a sphere of data points around a luminaire.

Backlight considers the light leaving a luminaire in the opposite direction from the main aiming
angle of the light. This is the percent lamp lumens or the luminaire lumens distributed behind a
luminaire between 0° vertical (nadir) and 90° vertical. Within a lighting zone, the backlight
rating will change depending on the luminaire’s proximity to the property line. Backlight is
evaluated for high (60°-80°), medium (30°-60°) and low (0°-30°) areas.

Up-light measures the total light propagating from the luminaire in a near-horizontal or above-
horizontal direction. This is an overall measure of the amount of light directly leaving the
luminaire that may be associated with sky-glow. This measures the percent lamp lumens or the
luminaire lumens distributed above a luminaire between 90° and 180° vertical. Up-light is
evaluated for high (sky-glow: 100°-180°), low (90°-100°), forward light very high (80°-90°), and
backlight very high (80°-90°).

Glare is the sensation produced by luminance within the visual field that is sufficiently greater
than the luminance to which the eyes are adapted. It causes annoyance, discomfort, or loss in
visual performance and visibility. Glare considers the light leaving a luminaire in the angles that
are most likely to be a source of nuisance (or disabling) to passers-by either within or outside the
property boundaries. The light that causes glare is also sometimes presumed to be a source of
light trespass problems. However, in most cases, glare complaints are due to the brightness of
the source and not because of spill light levels. For this reason, it is treated separately from the
Backlight metric. Glare is evaluated for forward light very high and backlight very high (80°-
90°), forward light medium (60°-80°) and backlight medium (60°-80°).
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Note that the Up-light and Glare regions overlap as do the Glare and Backlight regions. While
Glare is generally only considered important up to horizontal, the Up-light region has been
shown to be important below horizontal, down to about 80°. Since these criteria regions are not
intended to be additive or comprehensive to the complete output of the luminaire, this overlap
is not a calculation inconsistency.

The region from directly below the luminaire forward to 60° is not considered in any of the
criteria regions. This region is generally considered the ‘safe’ region of lumen output, where the
light from a luminaire will be falling on the task area in an effective manner, and is also the
region where the majority of lumens are outputted. Beyond this unmeasured region, the light
may begin to be a source of glare, light trespass, sky-glow, or other concerns.

2.6.2.2 Key Luminaire Selection Considerations

A key task for the roadway lighting designer will be the selection and specification of products
and equipment. Many manufacturers produce outdoor lighting equipment that is marketed and
available throughout North America.

The use of high quality products is critical to prolonging the overall operating life of roadway
lighting systems. Quality relates to the features and characteristics of a product that impact on
its ability to satisfy stated or implied needs. Quality could be overlooked if low price is the
primary criterion for product selection. Quality, however, should be a key consideration in
product selection.

Focusing on price alone, typically, will not deliver best value installations when compared to a
process that includes the scrutiny of quality considerations. In addition to quality, other key
considerations when specifying a product should include the following:

e Certification — Electrical products must be certified by an organization accredited by the
Standards Council of Canada, and shall bear an appropriate label such as Underwriters’
Laboratories of Canada (cUL) or Canadian Standards Association (CSA).

e Photometric Performance (for luminaires) - A photometric comparison of luminaires is
critical to selecting the best product for a given application. Cobra head luminaries can be
compared using the CSA 653 model. Comparisons should be based on photometric data
provided by the supplier from an independent testing laboratory. The IESNA cutoff
classification for luminaires should be known and deemed appropriate for the situation. In
general, cutoff or full-cutoff optics should be used wherever possible.

e Durability - Durability is the capability of a product to resist deterioration, damage, and
corrosion over time. Designers should understand the potential for vandalism and the
corrosive nature of the project’s environment, and then relate those variables to the specific
products under consideration.

e Aesthetics — Products selected should be aesthetically compatible with their surroundings.
Manufacturers offer a wide range of equipment with respect to shape, configuration,
colours, and styles. Similar or identical-looking products should be used, if possible, when
the new installation will be integrated with existing installations. The height of lighting
structures should be visually compatible with the height of other structures in the area.
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e Availability — Custom and/or decorative products or products manufactured in small
quantities often have long lead times for replacement. Designers should verify that the
products selected will be available to avoid construction schedule impacts. Also, they should
confirm that parts or complete replacement units will be available following installation. If
products or parts will not be readily available, the designer should advise the owner to
consider purchasing replacement units or parts to stock for maintenance purposes.

¢ Maintenance Requirements — Maintenance considerations include ease of access for
servicing as well as maintenance frequency and level of service required over the product’s
anticipated useful life.

e Operations Cost — Similar products can result in varying cost of operations. This is
particularly true of products that consume energy. The designer should review operational
costs when specifying products and choose those products that are both economical to
operate and provide the required performance.

It is recommended that the use of polycarbonate and acrylic lens materials be avoided since
lenses in luminaires above 150 watts will become discoloured and brittle due to the heat
generated by operation of the luminaire.

The capital cost of an item (also known as the supply cost), though not listed previously, is an
important consideration. Supply costs, however, should not be the primary factor when
selecting products. To assess a product’s true cost, other factors must be considered to confirm
best value and performance, or life cycle of a product.

Whenever possible, individuals specifying products are encouraged to designate more than one
manufacturer with similar or equal products to reduce costs via competitive bidding. All
products proposed, however, should be reviewed for conformance to stated specifications and
performance requirements. In some cases a specific product or manufacturer may need to be
sole sourced because of the products enhanced performance, a special appearance or simply to
match the existing adjacent conditions.

Designers should note that the physical appearance of a product may be unrelated to its
performance. Products that look similar may perform quite differently. In order to allow
competition in the marketplace and ensure that quality is maintained, performance
specifications should be developed and strictly enforced. It is recommended that the owners
develop product specifications that are applied throughout their jurisdictions. Based on these
specifications, jurisdictions may wish to pre-approve standard products of known similar
performance in advance of design or tendering.

If a specific custom product is required for a given application, the number of suppliers may be
limited to one, which is known as “sole-sourcing.” Prior to sole-sourcing a product, it is
appropriate to consult the owner to determine if there are statutory or administrative
restrictions to this form of procurement. Due to the unique nature of sole-sourcing, pricing
should be negotiated up front with the supplier prior to bidding to maintain cost control.
Products should not be sole-sourced if characteristics that make the product unique are
incidental to their performance or the requirements of the project.

Specific luminaire requirements are as follows
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e Ingress Protection (IP) Rating - Optical systems should be well sealed to prevent the entry of
dust and water. Luminaires should have an IP rating of 65 or 66 for maximum performance.

e Lens Material - Lenses should be composed of glass. Polycarbonate and acrylic materials,
though more impact resistant, tend to discolour over time which will reduce light output
and will often require replacement in around 5 years.

e Housing - The housing should be made of aluminum with a powder coat exterior finish. The
luminaire should be designed to securely attach to the pole. The luminaire should be
designed for easy access for electrical and lamp changes via a tool-less entry

e Internal Electrical - Internal components will include a ballast, a starter and, a capacitor. The
ballast should be a constant wattage auto-transformer (CWA) type.

e BUG Ratings — The luminaire optics should meet the specific BUG ratings where they are
available.

2.6.1 Recommended Styles

Luminaires are available in many different styles and shapes, which lend the immediate area, a
unique appearance. Some different styles of luminaires for consideration are listed below. These
luminaires all have excellent cutoff optical systems which reduce glare and urban sky-glow.

The challenge in developing street lighting styles that are appropriate for their context, is as a
result of the dynamic changes which Cities constantly undergo. Traditionally-styled luminaires
are very effective in neighborhoods where entire streets or sectors are comprised of heritage
buildings.

However, many neighborhoods are comprised of buildings of mixed use and they might have
been built during different historical periods. The challenge for these streets is to choose the
appropriate luminaires that blend with a variety of building types and styles. For these areas,
transitional luminaires may be an appropriate choice. Neighborhoods where contemporary
buildings dominate may benefit from street lighting styles which are contemporary in
appearance.

Notwithstanding all of the above, the choice of lighting and other street furnishings is a highly
subjective process. There are many examples in European Cities (which have an abundance of
centuries old buildings) where highly contemporary lighting and street furnishings are placed
against ancient stone facades, resulting in a high quality aesthetic.

The following examples of street lighting are illustrations of typical heritage, transitional, and
contemporary elements recommended for streetscape projects.

2.6.1.1 Traditional

All of the manufacturers have traditional styles of luminaires. The “acorn” type of luminaire
seems to be reasonable with respect to the representation of a heritage style. It also appears to be
the preferred style in downtown Hamilton’s heritage areas.

Our preferred style is the plain one without much additional detailing aside from the glass cover
itself. The reason for this is that it may lend itself to a greater variety of streetscapes. Some
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heritage districts may require the more detailed type of acorn luminaire, as seen in some of the

other examples below.
I E

Figure 33 - Acorn Style Luminaire Example

2.6.1.2  Heritage

The following examples are described as contemporary in some suppliers product literature.
However, heritage might be a better description when compared to some of the other
contemporary luminaires on the market.

Figure 34 - Heritage Style Luminaire Example

2.6.1.3 Transitional

Transitional luminaires were chosen for their ability to be the “happy medium” in mixed
neighbourhoods that may contain heritage and contemporary buildings (as well as a lot of in-

e between types).
(Qu)
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Figure 35 - Transitional Style Luminaire Examples

2.6.1.4 Contemporary

Contemporary luminaires perform and mount similar to a cobra head style luminaire however
offer a more unique look.

Figure 36 - Contemporary Luminaire Example

2.6.2 New and Developing Energy Saving Lighting Technologies

Listed below are new and developing energy savings technologies.

2.6.2.1 LED Luminaires

Light emitting diodes (LEDs) are currently the buzz of the lighting world, getting the majority of
the attention. Nearly every major lighting manufacturer is promoting LEDs as the wave of the
future. To date, LEDs have been used for decorative applications where color changing is
required. They have also become the standard for traffic signals and emergency exit signage that
in the past have used alternate sources.

LED street lights are very new and as such are still evolving very rapidly. A few years ago, such
luminaires were not close efficiency-wise to proven sources such as high pressure sodium.
Lighting manufactures are investing extensive capital and research into developing new LED
products. The transition from suppliers producing high intensity discharge type sources to LEDs
has been very rapid in the last few years.

R e
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To date, product specifications are lacking as LED street lights are very new to the market place
and still evolving. Little is known about their long-term performance. Product design and
quality varies from supplier to supplier as each has their own method of to how to utilize the
technology. In street light applications, LEDs themselves continue to evolve and are now often
outperforming traditional cobra head luminaires.

In one recent project in the autumn of 2009, LED Roadway Lighting Limited (LRL), the Province
of Nova Scotia, ecoNova Scotia, and Conserve Nova Scotia partnered on a pilot project to
retrofit existing high pressure sodium street lights with new LED street lights in at least 10
municipalities throughout Nova Scotia. About 1,100 existing high pressure sodium cobra head
street lights were converted to LRL's LED Satellite series street lights. The installation involved
street lighting on various municipal roads, and Halifax’s Stanfield International Airport roads, a
parking lot, and provincial highways. The results showed a 53% energy savings while
maintaining or exceeding existing lighting levels. Public feedback was very positive. The City of
Hamilton have installed some of the LRL product on short section of road in the downtown.
The lights have performed very well and met all City of Hamilton staff expectations.

LED’s are a very effective way to save power, however, as of 2010 the good products still cost far
more than typical high intensity discharge products (ie; metal halide, high pressure sodium, etc)

Given the low cost of a cobra head luminaire, the energy savings payback for retrofitting from a
cobra head to an LED luminaire is in the 10+ year range. As the market increases the costs of the
LED luminaires should decrease with increased demand. Some suppliers are considering offering
LED retrofit kits for existing decorative luminaires. This would allow one to retrofit an existing
decorative luminaire with a more efficient LED light sources.

2.6.2.2 Electronic Ballasts

Electronic ballasts are most commonly used for fluorescent sources; however, are available for
some high intensity discharge light sources.

Integrated circuit control allows most electronic ballasts to operate at multiple input line
voltages and, in some cases, to operate more than one lamp wattage. The lamps are operated
with constant lamp power that provides better light output regulation and more consistent light
color over the life of the lamp.

Metal halide ceramic arc tube lamps typically using an electronic ballast technology are
available. Potential benefits include improved color consistency, longer lamp life and energy,
and improved ballast efficiency resulting in energy savings.

A hybrid light source (between high pressure and metal halide sources) with electronic ballast
known as Cosmo™ lamp has been developed and is in use in Europe. To date it only offered by
a few luminaire manufactures in limited voltages and wattages.

Electronic ballasts are typically available in limited light sources and wattages. It is doubtful
they will be developed for anything other than specialized applications as suppliers are
investing most of their efforts into developing LED products.
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2.6.2.3 Induction (E-Lamps)

E-lamps, also referred to as Induction™ or Icetron™ lamps, use an induction coil to create a
magnetic field inside a gas technically called “electron/ion plasma.” The mercury vapour
generates ultraviolet light (UV), which excites a phosphor coating on the inside surface of the
glass globe. The phosphor glows with visible light.

As there are no electrodes or filaments to wear out, lamp life is 60,000-100,000 hours. Electrode
and filament deterioration is one of the main reasons for failures of typical high intensity
discharge sources. The induction system comprises three components: the generator, the power
coupler, and the lamp. Lumen maintenance for E-lamps is 75% of lumen output at 60,000
hours.

To date, induction has not been a cost effective alternative to conventional high pressure
sodium street lighting. Suppliers are investing far more on LED’s, making LED a better choice.

2.6.2.4  Solar (Photovoltaic) Power Supplies

Solar powered street lighting is available. Typically, solar-powered systems utilize LEDs or
compact fluorescent or a low pressure sodium light sources to reduce the power consumption
and to minimize the size of the solar panels, the size and/or number of batteries, and the overall
cost. Due to these restrictions, light output is very limited.

Solar-powered systems are generally self-contained systems requiring no external power supply.
The solar panels charge the system’s batteries during daylight hours. The luminaire is powered
from the battery when lighting is needed. A photo-control may be used to turn the lights on
during darkness and off during daylight. Solar-powered lighting can be considered where no
power is available or if it would be cost prohibitive to install a power line.

At this time this option is not cost effective.

2.6.2.5 Wind Power Supplies

Some suppliers have considered street lighting powered from small wind turbines. One such
system was installed at Vancouver International Airport where a single luminaire was fed via a
small wind turbine installed above the street light. The installation was more for demonstration
purposes and the overall cost, while not verified, is believed to be over $20K for one pole.

At this time this option is not cost effective and has been installed on a demonstration basis
only.

2.6.3 Poles

The majority of poles used in the City of Hamilton are concrete. Other types of poles available
are steel, aluminum, and fiberglass. We recommend the practice of using concrete poles be
maintained as these products are manufactured locally, durable, long lasting, low maintenance,
and are available in number of decorative finishes, colours, and styles.
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Figure 37 - Typical Concrete Poles

2.6.4 Energy Savings Considerations

Though lighting has a high value for dollar benefit, it is costly to install and operate. According
to City of Hamilton staff, the City of Hamilton utility power supply bills have risen in the last 2
years (2007-2009) from approx $2.6M to over $3.8M. Hamilton’s Corporate Energy Policy,
passed by Council in November 2007, was designed to facilitate the achievement of City of
Hamilton-wide energy reduction targets and define policies regarding energy-related
procurement and capital investment.

In accordance with Bill 21 - The Energy Conservation Responsibility Act, the City of Hamilton
should reduce energy consumption from 2005 levels by 3% by 2009, 7.5% by 2012, and 20% by
2012. As street lighting makes up approximately 20% of the City of Hamilton’s power bill, more
efficient practices and products should be investigated for potential cost reductions.

The City of Hamilton has already launched a number of initiatives that focus on overall energy
management strategy, building design and retrofit practices, procurement policies, and
operational practices for facilities managers and occupants. The execution of these strategies
and policies to date has been very effective and has resulted in an energy consumption savings
of 3.3% at the end of 2008 (in line with the target annual reduction of 1.5%). The specific
projects that have resulted in these savings have included the retrofits of heating and cooling
systems, indoor lighting and traffic signals, and the expansion of the district cooling loop to
additional locations. Given the success of the projects to date, the City of Hamilton is eager to
explore additional energy savings opportunities, including those related to outdoor lighting.

The development of policies and projects for the lighting of streets, sidewalks, parks, and other
outdoor public spaces must consider the interests of a diverse stakeholder group. While these
new policies must address energy consumption and the cost of lighting, they must also
incorporate at least the minimum requirements for traffic and pedestrian safety, operation and
maintenance activities, architectural function and aesthetics, commercial activities, security and
law enforcement, and the avoidance of light pollution. The development of the City of
Hamilton’s outdoor lighting policy includes the input and review of outdoor lighting design
experts, City of Hamilton staff, architects, business improvement association (BIA)
representatives, and law enforcement officials. It is based on an evaluation of current conditions
and expected needs, the best policies and practices for outdoor lighting (as defined by expert
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technical committees and experienced by other jurisdictions), and the accommodation of local
requirements

Based on our review, the City of Hamilton is generally not over lit and, in fact, many areas are
under lit so no real opportunity exists to retrofit existing lighting to lower wattage units as was
done in the City of Calgary.

There is however potential for energy savings by retrofitting to LED luminaires.

Turning off lights during off-peak periods in rural subdivisions would have a small energy
savings benefit and could save perhaps $100K per year with low capital investment. So the
payback has very high potential, however the risks involved would also be high. The cost
savings of this option will require new utility rate tariffs to realize cost savings as the electrical
services are un-metered.

A local program known as LightSavers provided some technical support for small pilot projects
of which the City of Hamilton has taken advantage. According to a January 2010 interim report,
LightSavers provided technical information which has some pilot projects involving the retrofit
of lighting parking garages. The City of Hamilton staff has been very involved with the
LightSavers committee.

In Nova Scotia, LED Roadway Lighting Ltd and the local utility were able to obtain some federal
and provincial funding for the retrofit of 1,100 LED street lights. We are not aware of any
Federal or Provincial programs where retrofit to an energy savings street lighting system is partly
subsidized. In British Columbia, funding was obtained through National Resources Canada
(NRCan) for adaptive lighting projects (dimming street lights in off peak periods), however, we
understand that this funding is no longer available.

In our opinion, the City of Hamilton staff has done a good job in staying on top of and
evaluating new energy savings technologies and should continue their efforts as products
improve.

2.7 Maintenance

Maintenance and operations are important areas of consideration in roadway lighting design
due to the significant portion of the life cycle cost represented. The lighting systems in public
facilities are a significant investment of public resources. Good maintenance is warranted as a
protection of that investment.

Any lighting system is subject to performance degradations over time. Exposure to the outdoor
environment makes timely roadway lighting system maintenance of paramount importance. If
a roadway lighting system is not properly maintained, system owners may expose themselves to
potential liability as well as the increased costs of deferred maintenance. A properly designed
street lighting installation that uses quality components can operate effectively for 30 plus years
with proper corrective maintenance.
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On an annual basis, the City of Hamilton responds to approximately 3,600 requested repairs.
These requests are generally received by two different methods:

e public calls to the street lighting repair hotline at 905-546-2098 or 905-546-CITY (2489)
e monthly night-time City of Hamilton patrols.

The expected turnaround time (time between the repair request and the actual repair) is five
working days or less. In order to maintain a high service level to the public, the City of
Hamilton proactively performs maintenance on the street lighting system. This mainly consists
of annual re-lamping of luminaires. The lamps are replaced before their expected end of life to
ensure that a seamless replacement takes place with limited or no disruption to the public.

Figure 38 - Re-Lamping Zones

The City of Hamilton is responsible for the maintenance of 44,000 luminaires within the
boundaries shown on this map. The City of Hamilton has divided up the boundaries into four
zones of approximately equal numbers of street lights (11,000 per zone). The City of Hamilton
will sweep each zone once every four years to replace every lamp within that zone. This is called
group re-lamping and is generally more cost effective than replacing lamps when they burn-out.
This typically takes place in the early New Year and is completed prior to spring. For more
complicated repairs, (e.g., such as underground/aboveground wiring issues, vehicular collision
damage, weather damage, etc.), the City of Hamilton evaluates each of them individually in
order to determine how critically the repair is needed. This is a sound practice for high pressure
sodium lamps, however metal halide lamps will have to be replaced every two years.

For the most critical issues, such as for fallen poles, the City of Hamilton responds immediately
to ensure that the public's safety is maintained at all times. Other less critical issues that require
repair are placed in a prioritized queue. This is a reasonable practice.
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”i iI Maintenance in the downtown involves the replacement of mostly metal halide lighting sources
. which require replacement every 2 years as opposed to the 4 years for high pressure sodium.
A ].th'l This increases to maintenance costs, however provides the white light source which is required.

Public Works In addition in the downtown new decorative poles have decorative covers at the base of pole
which are prone to damage from cars and snow removal equipment. These base covers are easily
damaged and very expensive to replace at $1500 to $1700 each. The City of Hamilton is
investigating using an alternate cover made out fibre glass resin composite material to better
resist damage cases by motor-vehicles.

Figure 39 - Decorative base Cover

In the downtown, the City of Hamilton uses a lot of in-ground hand-holes for wire and conduit
connections. The steel box lids have the potential to be an electrical contact hazard to the
public. Wiring and conduit connections should be made in the pole hand-holes to reduce
contact hazards and installation costs. This will eliminate the need for most in-ground hand-
holes.
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Figure 40 - Typical In-ground Hand-hole with Steel Lid Off

In the downtown electrical and lighting is more prone to vandalism than in the suburbs
therefore equipment should have vandal resistance features such as tamper proof screws and
finishes should anti-graffiti coatings so graffiti can be easily removed.
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3 Downtown Area

This section of the report covers the downtown area. Types of lighting specific to the downtown
include:

e roadway and sidewalk lighting,
e parking lot lighting,

e park lighting,

¢ Dbuilding facade lighting,

e theatrical and seasonal lighting
e monument lighting.

The intent of this section is to provide some options and recommendation for lighting which
will enhance the feeling of safety and enhance the overall appeal of the Downtown.

The Downtown is shown on the figure below, which is bounded by Victoria Street to the East,
Queen Street to the West, Hunter Street to the South, Cannon Street to the North, and James
Street from Strachan Street to St. Josephs Drive (commercial streets only).

For the purpose of this report, we have included the Downtown and International Village BIAs
in the downtown. These BIAs are therefore not included in Part 4 - Business Improvement Areas
of the report.

R e
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Figure 41 - Map of Downtown Hamilton

3.1 Stakeholder Input

On Nov 17, 2009 a meeting was held with the City of Hamilton, the consultant and Kathy
Dewitt a representative from the Downtown BIA group. Comments from the BIA representative

were as follows:
QMD .
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Lighting in trees was added several years ago to enhance light levels, not for decoration.
Reason decorative lighting approved and initiated was to add more lighting and was not just
decorative. The BIA wanted the areas bright as possible.

Issue is low light levels on side streets and sidewalks especially cobra heads lighted areas
which are not pedestrian friendly.

Concentrate efforts with City staff to look at options for the Gore Pedestrian Mall.

King Street (south leg of King St.) has best lighted in BIA’s opinion. North side of King, felt
to be darker. James poorly lit north of King. King William also pootly lit, even the new
section. Main Street has very poor lighting. King St., James to Bay also poorly lit. BIA group
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like Bay St. lighting (street/pedestrian). The new lighting downtown is generally good except
side streets such as John/Catharine which is poorly lit (old cobra heads).

Alleyways poorly lit, needs attention. Alleyways difficult to get lighted and repaired.

Light levels proposed for public and private parking levels are of concern to BIA. Need to do
conversion from old parking lot light levels to new light levels.

BIA group does not want large overly bright building lighting. They want facade lights to fit
streetscape. Potential for lighting manufacturers to give discount packages on lighting;
qualifies for facade lighting funding. Potential issue, private lights may encroach onto
public “air space”. Many downtown property owners were/are interested in doing
architectural lighting. The BIA suggested facade lighting should be installed on a
demonstration building with an interested owner. It could also be public building.

BIA main lighting concerns:

1. Parking lots
2. Streets

3. Facades

4. DPedestrian
5. Monument

On March 15, 2010 a meeting was held with the City of Hamilton, the consultant and Mary
Pocius a representative from the International BIA group. Comments from the BIA
representative were as follows:

International Village is a “traditional BIA”, owner occupied, small scale business,
independent owners, few chain owners/business.

The BIA wants more than minimum light levels and are pushing to exceed minimum
standards.

BIA members will go with police and go to specific locations to make recommendations for
alleyway lighting on a case by case basis. The BIA has changed its opinion on how alleyways
should be addressed since this study was initiated.

BIA wants sidewalks well lighted. To satisty police requirements, white light source should
be used. Complaints about light an issue however the BIA agreed it is mainly an issue of
perception with lighting, rather than the actual lighting light levels. The BIA have a concern
with consistency of the lighting downtown. Sidewalk lighting could be improved.
International Village has 30 restaurants downtown. The aesthetics of the lighting is
therefore an issue.

Facade lighting — The BIA has been vocal in an effort to light building facades. Facade grants
are available which include lighting, and the BIA is encouraging facade lighting. The BIA is
encouraging lighting with facade grants. The BIA has an AGM held annually in October.
They suggested they will highlight lighting & the facade lighting recommendations as 40-
60%, of their members attend the AGM. They suggested a small lighting handout be
available from the City of Hamilton. The BIA and the City of Hamilton will coordinate a
presentation. The BIA has a bi-monthly newsletter where they can publish findings of the
lighting study as available.

Street tree lighting was installed to give impression of brightness downtown (similar to the
Downtown BIA’s).
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e Generally, the BIA was pleased to have been consulted and agrees with the preliminary
recommendations discussed at the meeting.

3.2 Roadways and Sidewalks

3.2.1 Current Conditions

Existing lighting levels and uniformity ratios have been assessed on all roads and sidewalks
within the downtown area. Computer based lighting software was used to model lighting in
conjunction with sample physical night measurements to verify the calculations.

3.2.1.1 Roadways

Results are presented on the spreadsheet listed below. Details of the information included on
the spreadsheets below:

@D

DMD & Associates Lid.

| G. O'CONNOR
CONSULTANTS INC,

R e

88



e
§—

Hamilton
Public Works

DMD & Associates Ltd.

| G. O'CONNOR

CONSULTANTS INC.

Pole Spacing (m)

Recommended

|IES Uniformity

Exist. llluminance Level (Lux)

Exist. Uniformity

Road Segment Road Classification Land Usage Segment Length Nu[:::;of Median Sidewalk Lighting Pattern Nquingbhelrsof Se::]a)ck POIE(:‘TQM Lamp(a;mage Luminaire Type | Pole Type Level (Lux) Ratio (Avg : Min) Ratio (Avg : Min)
Road (Average) Road
(Worst-Case)
Downtown Hamilton Cannon St W Hess StN Caroline St N Avrterial Commercial 118.0 5 No Yes Opposite 10 0.5 9.0 250 Cobrahead Davit 29.5 33.0 17.0 3.0 372 333 17 Pass
Downtown Hamilton York Boulevard Queen StN Bay StN Arterial Commercial 3725 4 No Yes Staggered 21 0.5 9.0 250 Cobrahead Davit 18.6 20.7 17.0 3.0 346 31.0 1.7 Pass
Downtown Hamilton King St W Caroline St N Bay StN Avrterial Commercial 143.0 4 No Yes Opposite 20 05 5.0 200 Double Acorn Post Top 15.9 19.0 17.0 3.0 40.9 345 12 Pass
Downtown Hamilton Rebecca St Mary St Wellington St N Collector Residential 397.0 2 No Yes One-Sided 12 20 9.0 250 Cobrahead Davit 36.1 46.0 6.0 4.0 19.2 14.9 2.0 Pass
Downtown Hamilton King William St West Ave N Victoria Ave N Local Residential 74.0 2 No Yes One-Sided 4 2.0 9.0 250 Cobrahead Davit 247 27.0 4.0 6.0 311 285 15 Pass
Downtown Hamilton Spring St Jackson St E Hunter StE Local Residential 409 2 No Yes One-Sided 2 20 75 100 Cobrahead Davit 40.9 409 4.0 6.0 7.9 7.9 34 Pass
Downtown Hamilton West Ave S Cannon St E Hunter StE Local Residential 809.0 2 No Yes One-Sided 20 20 75 100 Cobrahead Davit 426 70.0 4.0 6.0 76 46 38 Pass
Downtown Hamilton Victoria Ave S King StE Hunter StE Arterial Commercial 291.0 5 No Yes Opposite 18 20 9.0 250 Cobrahead Davit 36.4 516 17.0 3.0 268 18.9 1.8 Pass
Downtown Hamilton Cathcart St Cannon St E Rebecca St Arterial Residential 272.9 2 No Yes One-Sided 7 20 75 250 Cobrahead Davit 455 63.5 9.0 3.0 201 14.4 3.0 Pass
Downtown Hamilton James StN Private Rd Rebecca St Arterial Commercial 245.0 4 No Yes Opposite 28 0.5 5.0 200 Double Acorn | Post Top 18.8 31.4 17.0 3.0 34.9 211 13 Pass
Downtown Hamilton MacNab St § King St W Main St W Avrterial Commercial 142.6 4 Yes Yes Median 8 Centre 9.0 250 Cobrahead DS:‘?iLe 204 226 17.0 3.0 53.8 48.9 16 Pass
Downtown Hamilton Bay StN Cannon St W Main St W Arterial Commercial 375.1 4 No Yes Opposite 28 05 9.0 250 Teardrop Decorative| 28.9 30.0 17.0 3.0 26.4 254 1.4 Pass
Downtown Hamilton King St W Bay StN James St N Avrterial Commercial 375.0 5 No Yes Opposite 28 0.5 11.0 250 Cobrahead Davit 28.8 423 17.0 3.0 35.0 238 15 Pass
Downtown Hamilton King William St Hughson St N Mary St Local Commercial 205.0 2 No Yes Opposite 20 2.0/05 5.0 175 Double Acorn | Post Top 228 30.0 9.0 6.0 241 18.4 16 Pass
Downtown Hamilton King StE James St N Mary St Arterial Commercial 408.0 4 No Yes Opposite 52 05 5.0 200 Double Acorn Post Top 16.3 26.0 17.0 3.0 40.0 254 12 Pass
Downtown Hamilton King StE Hughson St § John St S Arterial Commercial 93.0 2 No Yes Opposite 14 1.0 5.0 200 Double Acorn | Post Top 15.5 20 17.0 3.0 58.1 413 12 Pass
Downtown Hamilton Main StE McNab St S Catharine St S Arterial Commercial 400.8 4 No Yes Opposite 30 05 9.0 250 Cobrahead Davit 28.6 31.6 17.0 3.0 452 40.8 17 Pass
Downtown Hamilton James StN Rebecca St Main StE Arterial Commercial 338.0 4 No Yes Opposite 36 05 5.0 200 Double Acorn | Post Top 19.9 30.0 17.0 3.0 33.0 220 13 Pass
Downtown Hamilton James St N Main StE Hunter St E Arterial Commercial 170.0 4 No Yes Opposite 14 05 9.0 250 Cobrahead Davit 28.3 32.0 17.0 3.0 457 403 17 Pass
Downtown Hamilton Hughson St § King StE Hunter StE Local Commercial 248.0 2 No Yes Opposite 26 05 5.0 175 Double Acorn | Post Top 20.7 36.0 9.0 6.0 283 16.4 1.4 Pass
Downtown Hamilton King StE Mary St Wellington St N Arterial Commercial 420.0 2 No Yes Opposite 54 05 5.0 200 Double Acorn Post Top 16.2 32.0 17.0 3.0 57.8 296 12 Pass
D Hamilton Welli Sts King StE Jackson St E Arterial Commercial 170.0 4 No Yes Opposite 14 05 9.0 250 Cobrahead Davit 28.3 36.0 17.0 3.0 457 35.8 1.7 Pass
Downtown Hamilton King St W Queen StN Caroline St N Avrterial Commercial 2455 4 No Yes Opposite 34 05 5.0 200 Double Acorn Post Top 15.3 17.4 17.0 3.0 42.4 376 12 Pass
Downtown Hamilton Cannon St W Queen StN Hess StN Arterial Commercial 112.0 5 No Yes Staggered 7 05 9.0 250 Cobrahead Davit 18.7 19.5 17.0 3.0 293 281 2.0 Pass
Downtown Hamilton York Boulevard Bay StN Victoria Ave N Avrterial Commercial 1370.0 4 No Yes One-Sided 52 05 9.0 250 Cobrahead Davit 26.9 423 17.0 3.0 24.0 152 26 Pass
Downtown Hamilton Napier St Queen StN End Local Commercial 2424 2 No Yes One-Sided 8 20 75 250 Cobrahead Davit 346 61.0 9.0 6.0 250 14.0 2.0 Pass
Downtown Hamilton Main St W Hess St S MacNab St § Avrterial Commercial 553.0 5 No Yes Opposite 30 0.5 9.0 250 Cobrahead Davit 395 50.7 17.0 3.0 277 215 22 Pass
Downtown Hamilton Vine St Bay StN James StN Local Commercial 383.0 2 No Yes One-Sided 14 20 75 100 Cobrahead Davit 295 344 9.0 6.0 10.9 9.4 25 Pass
Downtown Hamilton King StE West Ave N Victoria Ave N Avrterial Commercial 64.9 4 No Yes One-Sided 3 05 9.0 250 Cobrahead Davit 325 329 17.0 3.0 19.8 19.6 26 Pass
Downtown Hamilton Jackson St E Catherine St S Wellington St S Local Commercial 478.4 2 No Yes One-Sided 12 05 9.0 250 Cobrahead Davit 435 477 9.0 6.0 18.7 16.9 25 Pass
Downtown Hamilton James St S Hunter St W Charlton Ave E Arterial Commercial 3926 4 No Yes One-Sided 12 05 9.0 250 Cobrahead Davit 357 45.0 17.0 3.0 18.0 142 26 Pass
D Hamilton Ave N Cannon St E King William St Arterial Commercial 372.0 4 No Yes One-Sided 13 05 9.0 250 Cobrahead Davit 31.0 41.0 17.0 3.0 208 15.7 26 Pass
Downtown Hamilton Ferguson Ave N Cannon StE King William St Local Commercial 386.4 2 No Yes Staggered 33 2.0 5.0 100 Single Acorn Post Top 121 137 9.0 6.0 19.0 16.9 15 Pass
Downtown Hamilton Catherine StN Cannon StE Rebecca St Collector Commercial 229.0 3 No Yes One-Sided 8 2.0 9.0 250 Cobrahead Davit 327 52.8 120 4.0 211 13.0 20 Pass
Downtown Hamilton Mary St Cannon StE King StE Collector Commercial 452.7 2 No Yes One-Sided 17 2.0 75 250 Cobrahead Davit 28.3 36.3 12.0 4.0 27.0 208 23 Pass
Downtown Hamilton Catherine St S Main StE Hunter StE Collector Commercial 181.9 3 No Yes One-Sided 6 20 9.0 250 Cobrahead Davit 36.4 423 120 4.0 19.0 16.3 21 Pass
Downtown Hamilton John StN Cannon St E Rebecca St Arterial Commercial 252.7 3 No Yes One-Sided 10 05 9.0 250 Cobrahead Davit 281 426 17.0 3.0 26.7 175 17 Pass
Downtown Hamilton Hughson St N Cannon St E Rebecca St Local Commercial 254.7 2 No Yes One-Sided 10 0.5 9.0 250 Cobrahead Davit 283 30.4 9.0 6.0 29.0 270 15 Pass
Downtown Hamilton MacNab St N Cannon St W York Bivd Collector Commercial 203.0 2 No Yes One-Sided 7 05 75 250 Cobrahead Davit 338 38.0 12.0 4.0 2438 219 21 Pass
Downtown Hamilton Park StN Cannon St W York Bivd Local Commercial 193.0 2 No Yes One-Sided 7 20 7.5 250 Cobrahead Davit 322 49.0 9.0 6.0 27.0 175 19 Pass

Table 5 - Existing Lighting Conditions for Downtown Roads
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Pole Spacing (m)

Recommended

|IES Uniformity

Exist. llluminance Level (Lux)

Exist. Uniformity

Road Segment Road Classification Land Usage Segment Length Nu[:::;of Median Sidewalk Lighting Pattern Nquingbhelrsof Se::]a)ck POIE(:‘TQM Lamp(a)attage Luminaire Type | Pole Type Level (Lux) Ratio (Avg : Min) Ratio (Avg : Min)
Road (Average) Road
(Worst-Case)

Downtown Hamilton MacNab St S Main St W Hunter St W Collector Commercial 155.6 2 No Yes One-Sided 5 05 75 250 Cobrahead Davit 389 59.0 12.0 4.0 214 13.9 23 Pass
Downtown Hamilton Bay StS Main St W Hunter St W Collector Commercial 186.5 3 No Yes One-Sided 6 20 9.0 250 Cobrahead Davit 37.3 424 12.0 4.0 18.5 16.2 21 Pass
Downtown Hamilton Caroline St S York Bivd Hunter St W Collector Commercial 333.0 2 No Yes One-Sided 9 05 75 250 Cobrahead Davit 416 736 12.0 4.0 19.9 1.2 26 Pass
Downtown Hamilton Hess St S King St W Main St W Local Commercial 146.2 2 No Yes Staggered 9 20 5.0 200 Double Acorn | Post Top 18.3 23.0 9.0 6.0 212 16.9 15 Pass
Downtown Hamilton Hess StN York Blvd King St W Collector Commercial 294.3 3 No Yes One-Sided 1 2.0 9.0 250 Cobrahead Davit 29.4 46.1 12.0 4.0 236 14.9 2.0 Pass
Downtown Hamilton Queen StN Cannon St W Hunter St W Arterial Commercial 547.0 3 No Yes One-Sided 19 20 9.0 250 Cobrahead Davit 30.4 37.0 17.0 3.0 2238 18.7 20 Pass
Downtown Hamilton Rebecca St James St N Mary St Local Commercial 409.0 2 No Yes One-Sided 13 0.5 9.0 250 Cobrahead Davit 341 379 9.0 6.0 24.0 217 1.8 Pass
Downtown Hamilton King StE James St S Hughson St § Arterial Commercial 92.0 2 No Yes One-Sided 7 1.0 5.0 200 Double Acorn | Post Top 15.3 16.0 17.0 3.0 294 282 16 Pass
Downtown Hamilton Jackson St E James St S Catharine St S Local Commercial 298.3 2 No Yes One-Sided 10 05 9.0 250 Cobrahead Davit 331 47.8 9.0 6.0 248 16.9 1.8 Pass
Downtown Hamilton Hughson St N Rebecca St King William St Local Commercial 68.0 2 No Yes One-Sided 3 05 9.0 250 Cobrahead Davit 34.0 36.0 9.0 6.0 241 2238 1.8 Pass
Downtown Hamilton John StN Rebecca St Hunter StE Arterial Commercial 148.0 3 No Yes One-Sided 6 0.5 9.0 250 Cobrahead Davit 29.6 34.0 17.0 3.0 254 220 1.7 Pass
Downtown Hamilton Catherine StN Rebecca St King StE Collector Commercial 172.0 3 No Yes One-Sided 7 05 9.0 250 Cobrahead Davit 28.7 36.0 12.0 4.0 262 208 1.7 Pass
Downtown Hamilton King William St Mary St West Ave N Local Commercial 494.0 2 No Yes One-Sided 1 2.0 9.0 250 Cobrahead Davit 49.4 62.0 9.0 6.0 15.4 123 26 Pass
Downtown Hamilton King StE Wellington St N West Ave N Arterial Commercial 72.0 4 No Yes One-Sided 3 05 9.0 250 Cobrahead Davit 36.0 36.0 17.0 3.0 17.9 17.9 26 Pass
Downtown Hamilton Main StE Catherine St S Wellington St S Arterial Commercial 420.0 4 No Yes One-Sided 16 05 9.0 250 Cobrahead Davit 28.0 34.0 17.0 3.0 231 19.0 26 Pass
Downtown Hamilton Walnut St N King William St King StE Local Commercial 50.0 2 No Yes One-Sided 3 20 5.0 200 Double Acorn | Post Top 25.0 26.0 9.0 6.0 15.4 14.9 21 Pass
Downtown Hamilton Ferguson Ave N King William St King StE Local Commercial 106.0 2 No Yes Staggered 9 2.0 5.0 175 Double Acorn Post Top 13.3 15.0 9.0 6.0 19.3 17.2 1.4 Pass
Downtown Hamilton | Ferguson Ave S King StE Main StE Local Commercial 64.0 2 No Yes One-Sided 4 20 5.0 175 Double Acorn | Post Top 213 20 9.0 6.0 121 1.7 2.0 Pass
Downtown Hamilton Ferguson Ave S Main StE Jackson St E Local Commercial 76.0 2 No Yes Opposite 8 05 5.0 100 Single Acorn Post Top 25.3 28.0 9.0 6.0 21.4 19.3 1.8 Pass
Downtown Hamilton Jarvis St King William St End Local Commercial 42.0 2 No Yes One-Sided 3 20 9.0 250 Cobrahead Davit 21.0 20 9.0 6.0 36.6 34.8 1.5 Pass
Di Hamilton Welli StN King William St King StE Arterial Commercial 110.0 4 No Yes One-Sided 5 0.5 9.0 250 Cobrahead Davit 275 28.0 17.0 3.0 235 231 26 Pass
Downtown Hamilton Hughson St N King William St King StE Local Commercial 78.0 2 No Yes Opposite 8 05 5.0 100 Double Globe | Post Top 26.0 36.0 9.0 6.0
Downtown Hamilton Kelly St Ferguson Ave N Wellington St N Local Residential 148.2 2 No Yes One-Sided 4 05 75 100 Cobrahead Davit 49.4 52.4 4.0 6.0
Downtown Hamilton Cannon St W Caroline St N Victoria Ave N Arterial Commercial 1550.0 5 No Yes One-Sided 46 0.5 9.0 250 Cobrahead Davit 34.4 43.0 17.0 3.0
Downtown Hamilton Peter St Queen StN Hess StN Local Commercial 935 2 No Yes One-Sided 3 20 75 100 Cobrahead Davit 46.8 60.3 9.0 6.0
Downtown Hamilton Market St Queen StN Bay StN Local Commercial 383.6 2 No Yes One-Sided 10 20 75 100 Cobrahead Davit 426 625 9.0 6.0
Downtown Hamilton George St Hess St S Bay St S Local Commercial 2535 1 No Yes One-Sided 9 05 75 100 Cobrahead Davit 317 51.0 9.0 6.0
Downtown Hamilton Jackson St W Queen St S Bay StS Collector Commercial 352.4 2 No Yes One-Sided 10 20 75 100 Cobrahead Davit 39.2 55.0 12.0 4.0
Downtown Hamilton Hunter St W Queen St S Victoria Ave S Collector Commercial 1728.0 3 No Yes One-Sided 56 20 75 100 Cobrahead Davit 31.4 438 12.0 4.0
Downtown Hamilton Wesanford Pl Caroline St S End Local Residential 546 2 No Yes One-Sided 2 20 7.5 100 Cobrahead Davit 54.6 546 4.0 6.0
Downtown Hamilton Evans St Wellington Ave N Victoria Ave N Local Residential 110.0 1 No Yes One-Sided 3 2.0 75 100 Cobrahead Davit 55.0 60.7 4.0 6.0
Downtown Hamilton Main StE Wellington Ave S Victoria Ave S Arterial Commercial 133.8 5 No Yes One-Sided 5 05 9.0 250 Cobrahead Davit 33.5 34.1 17.0 3.0
Downtown Hamilton Walnut St S Jackson St E Hunter StE Local Commercial 59.0 2 No Yes One-Sided 2 20 75 100 Cobrahead Davit 59.0 59.0 9.0 6.0
Downtown Hamilton Victoria Ave S Cannon StE King StE Arterial Commercial 2825 5 No Yes One-Sided 14 20 9.0 250 Cobrahead Davit 217 326 17.0 3.0
Downtown Hamilton King William St James St N Hughson St N Local Commercial 87.0 2 No Yes Opposite 14 05 5.0 100 Single Globe Post Top 14.5 16.0 9.0 6.0
Downtown Hamilton John StN King William St Main StE Arterial Commercial 220.0 3 No Yes Opposite 24 0.5 5.0 100 Double Globe | Post Top 20.0 26.0 17.0 3.0
Downtown Hamilton Walnut St S King StE Jackson St E Local Commercial 178.0 2 No Yes One-Sided 6 0.5 75 100 Cobrahead Davit 35.6 36.0 9.0 6.0
Downtown Hamilton Spring St Main StE Jackson St E Local Commercial 38.0 2 No Yes One-Sided 2 20 75 100 Cobrahead Davit 38.0 38.0 9.0 6.0

Bus Stop King St W Bay StN James St N Arterial Commercial 375.0 5 No Yes Opposite 28 0.5 11.0 250 Cobrahead Davit 28.8 423 17.0 3.0

Bus Stop Upper James St Fennell Ave E McElroy Rd E Arterial Commercial 463.5 6 Yes Yes Opposite 24 2.01.0 9.0 250 Cobrahead Davit 421 59.7 17.0 3.0

Table 5 - Existing Lighting Conditions for Downtown Roads
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The results of the light level condition assessments are defined on the spreadsheets and for the
downtown roads are illustrated on the figures below. The figures show separate area maps for
roadways with coloured lines defining whether the lighting would pass or fail the proposed
standards.

The figures for downtown roads are as follows:

e Roadway Illuminance and Uniformity
e Roadway Illuminance
e Roadway Uniformity

The figures illustrate in a graphic format the areas where lighting is below standard and by how
much it is below recommended levels.
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Figure 42 - Downtown Roadway Illuminance and Uniformity
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Figure 44 - Downtown Roadway Uniformity

Overall, most of the roadways downtown, with the exception of a few roads in the outer areas
and a few shorter road sections where upgrades were completed, meet current industry lighting
standards.

3.2.1.2  Sidewalks

Sidewalk lighting was reviewed in the downtown. They were calculated with roadway lighting
the results are shown in tables below.
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Road Segment

Road Classification

Land Usage

Segment Length | Number of

Medi:
Lanes ecian

Sidewalk

ting Pattern

Number of
Lights

Setback
(m)

Pole Height
(m)

Lamp Wattage
w)

Luminaire Type

Pole Type

Pole Spacing (m)

Recommended
Level (Lux)

Sidewalk

|ES Uniformity | Exist. llluminance Level

Ratio (Avg : Min)

Sidewalk

Sidewalk 1
(Avg)

Sidewalk 2
(Avg)

2T

Outdoor;

&

Exist. Uniformity
Ratio (Avg : Min)

Sidewalk

Status
(Sidewalk)

Downtown Hamilton Cannon St W Hess StN Caroline St N Avrterial Commercial 118.0 5 No Yes Opposite 10 05 9.0 250 Cobrahead Davit 29.5 33.0 20.0 4.0 26.0 256 1.4 Pass
Downtown Hamilton York Boulevard Queen StN Bay StN Arterial Commercial 3725 4 No Yes Staggered 21 0.5 9.0 250 Cobrahead Davit 18.6 20.7 20.0 4.0 22.6 226 1.4 Pass
Downtown Hamilton King St W Caroline StN Bay StN Arterial Commercial 143.0 4 No Yes Opposite 20 05 5.0 200 Double Acorn | Post Top 15.9 19.0 200 4.0 39.3 393 12 Pass
Downtown Hamilton Rebecca St Mary St Wellington St N Collector Residential 397.0 2 No Yes One-Sided 12 20 9.0 250 Cobrahead Davit 36.1 46.0 3.0 6.0 22.8 77 1.1 Pass
Downtown Hamilton King William St West Ave N Victoria Ave N Local Residential 74.0 2 No Yes One-Sided 4 2.0 9.0 250 Cobrahead Davit 247 27.0 3.0 6.0 33.6 16.9 1.1 Pass
Downtown Hamilton Spring St Jackson StE Hunter StE Local Residential 40.9 2 No Yes One-Sided 2 20 75 100 Cobrahead Davit 409 409 3.0 6.0 44 55 29 Pass
Downtown Hamilton West Ave S Cannon StE Hunter StE Local Residential 809.0 2 No Yes One-Sided 20 20 75 100 Cobrahead Davit 426 70.0 3.0 6.0 42 52 32 Pass
Downtown Hamilton Victoria Ave S King StE Hunter StE Arterial Commercial 291.0 5 No Yes Opposite 18 20 9.0 250 Cobrahead Davit 36.4 51.6 200 4.0 244 239 1.9 Pass
Downtown Hamilton Cathcart St Cannon StE Rebecca St Arterial Residential 272.9 2 No Yes One-Sided 7 20 75 250 Cobrahead Davit 455 635 3.0 6.0 196 1.1 18 Pass
Downtown Hamilton James StN Private Rd Rebecca St Arterial Commercial 245.0 4 No Yes Opposite 28 0.5 5.0 200 Double Acorn | Post Top 18.8 314 20.0 4.0 33.7 33.7 12 Pass
Downtown Hamilton MacNab St S King St W Main St W Arterial Commercial 142.6 4 Yes Yes Median 8 Centre 9.0 250 Cobrahead DS:‘?il‘e 204 226 20.0 4.0 31.5 31.0 1.1 Pass
Downtown Hamilton Bay StN Cannon St W Main St W Arterial Commercial 375.1 4 No Yes Opposite 28 05 9.0 250 Teardrop Decorative| 28.9 30.0 20.0 40 27.2 27.2 1.1 Pass
Downtown Hamilton King St W Bay StN James StN Avrterial Commercial 375.0 5 No Yes Opposite 28 05 11.0 250 Cobrahead Davit 28.8 423 20.0 4.0 253 253 12 Pass
Downtown Hamilton King William St Hughson St N Mary St Local Commercial 205.0 2 No Yes Opposite 20 20/05 5.0 175 Double Acorn | Post Top 22.8 30.0 20.0 40 223 21.3 15 Pass
Downtown Hamilton King St E James StN Mary St Arterial Commercial 408.0 4 No Yes Opposite 52 05 5.0 200 Double Acorn | Post Top 16.3 26.0 20.0 4.0 383 N/A 12 Pass
Downtown Hamilton King StE Hughson St S John §t S Arterial Commercial 93.0 2 No Yes Opposite 14 1.0 5.0 200 Double Acorn | Post Top 15.5 22.0 20.0 4.0 47.8 476 1.1 Pass
Downtown Hamilton Main StE McNab St S Catharine St S Avrterial Commercial 400.8 4 No Yes Opposite 30 05 9.0 250 Cobrahead Davit 28.6 316 20.0 4.0 29.4 29.0 13 Pass
Downtown Hamilton James StN Rebecca St Main St E Arterial Commercial 338.0 4 No Yes Opposite 36 05 5.0 200 Double Acorn | Post Top 19.9 30.0 20.0 4.0 3241 321 1.3 Pass
Downtown Hamilton James St N Main StE Hunter StE Arterial Commercial 170.0 4 No Yes Opposite 14 05 9.0 250 Cobrahead Davit 28.3 320 20.0 4.0 29.3 29.6 13 Pass
Downtown Hamilton Hughson St S King StE Hunter StE Local Commercial 248.0 2 No Yes Opposite 26 05 5.0 175 Double Acorn | Post Top 20.7 36.0 20.0 4.0 24.5 24.5 1.3 Pass
Downtown Hamilton King StE Mary St Wellington St N Arterial Commercial 420.0 2 No Yes Opposite 54 05 5.0 200 Double Acorn Post Top 16.2 32.0 20.0 4.0 49.4 49.4 1.1 Pass
Downtown Hamilton Wellington St S King StE Jackson St E Arterial Commercial 170.0 4 No Yes Opposite 14 05 9.0 250 Cobrahead Davit 28.3 36.0 20.0 4.0 28.8 28.9 13 Pass
Downtown Hamilton King St W Queen StN Caroline StN Arterial Commercial 2455 4 No Yes Opposite 34 05 5.0 200 Double Acorn | Post Top 15.3 17.4 20.0 4.0 40.9 40.9 11 Pass
Downtown Hamilton Cannon St W Queen StN Hess St N Arterial Commercial 112.0 5 No Yes Staggered 7 05 9.0 250 Cobrahead Davit 18.7 19.5 20.0 4.0
Downtown Hamilton York Boulevard Bay StN Victoria Ave N Arterial Commercial 1370.0 4 No Yes One-Sided 52 05 9.0 250 Cobrahead Davit 26.9 423 20.0 4.0
Downtown Hamilton Napier St Queen StN End Local Commercial 242.4 2 No Yes One-Sided 8 20 7.5 250 Cobrahead Davit 346 61.0 20.0 4.0
Downtown Hamilton Main St W Hess St S MacNab St S Arterial Commercial 553.0 5 No Yes Opposite 30 05 9.0 250 Cobrahead Davit 39.5 50.7 20.0 4.0
Downtown Hamilton Vine St Bay St N James StN Local Commercial 383.0 2 No Yes One-Sided 14 2.0 75 100 Cobrahead Davit 295 344 20.0 4.0
Downtown Hamilton King St E West Ave N Victoria Ave N Avrterial Commercial 64.9 4 No Yes One-Sided 3 05 9.0 250 Cobrahead Davit 325 329 20.0 4.0
Downtown Hamilton Jackson StE Catherine St S Wellington St S Local Commercial 478.4 2 No Yes One-Sided 12 05 9.0 250 Cobrahead Davit 435 47.7 20.0 4.0
Downtown Hamilton James St S Hunter St W Charlton Ave E Avrterial Commercial 3926 4 No Yes One-Sided 12 05 9.0 250 Cobrahead Davit 357 45.0 20.0 4.0
Downtown Hamilton | Wellington Ave N Cannon StE King William St Arterial Commercial 372.0 4 No Yes One-Sided 13 05 9.0 250 Cobrahead Davit 31.0 41.0 20.0 40
Downtown Hamilton Ferguson Ave N Cannon StE King William St Local Commercial 386.4 2 No Yes Staggered 33 2.0 5.0 100 Single Acorn Post Top 12.1 137 20.0 4.0
Downtown Hamilton Catherine St N Cannon StE Rebecca St Collector Commercial 229.0 3 No Yes One-Sided 8 20 9.0 250 Cobrahead Davit 32.7 528 200 40
Downtown Hamilton Mary St Cannon St E King St E Collector Commercial 452.7 2 No Yes One-Sided 17 20 75 250 Cobrahead Davit 283 36.3 20.0 4.0
Downtown Hamilton Catherine St S Main StE Hunter StE Collector Commercial 181.9 3 No Yes One-Sided 6 20 9.0 250 Cobrahead Davit 36.4 423 200 4.0
Downtown Hamilton John StN Cannon StE Rebecca St Avrterial Commercial 252.7 3 No Yes One-Sided 10 05 9.0 250 Cobrahead Davit 28.1 426 20.0 4.0
Downtown Hamilton Hughson St N Cannon StE Rebecca St Local Commercial 254.7 2 No Yes One-Sided 10 05 9.0 250 Cobrahead Davit 28.3 304 20.0 4.0
Downtown Hamilton MacNab St N Cannon St W York Blvd Collector Commercial 203.0 2 No Yes One-Sided 7 05 75 250 Cobrahead Davit 33.8 38.0 20.0 4.0
Downtown Hamilton Park StN Cannon St W York Blvd Local Commercial 193.0 2 No Yes One-Sided 7 20 7.5 250 Cobrahead Davit 322 49.0 20.0 4.0

Table 6 - Existing Lighting Conditions for Downtown Sidewalks

(Continued)

95






»
&

tdoor;Lig

wap—y
I | . | | Segment Length | Number of Number of | Setback | Pole Height | Lamp Wattage Pole Spacing (m) Reconfnsended RIaEliSoliRi\Zr'ml\;lli)r,\) R i ::Itls; (LIJ\[\‘/ZMI;I‘::‘); Status
Area Road Segment From To Road Classification Land Usage Median Sidewalk Lighting Pattern . Luminaire Type | Pole Type Level (Lux) ) i "
_1 Lanes Lights {m) (m) W) . : Sidowalk 1 | Sidowalk 2 . (Sidewalk)
Haml ton Avg. Max. Sidewalk Sidewalk (Avg) (Avg) Sidewalk
Pu b I ic Works Downtown Hamilton MacNab St S Main St W Hunter St W Collector Commercial 155.6 2 No Yes One-Sided 5 05 75 250 Cobrahead Davit 38.9 59.0 200 4.0
Downtown Hamilton Bay StS Main St W Hunter St W Collector Commercial 186.5 3 No Yes One-Sided 6 20 9.0 250 Cobrahead Davit 37.3 424 20.0 4.0
Downtown Hamilton Caroline St S York Bivd Hunter St W Collector Commercial 333.0 2 No Yes One-Sided 9 05 75 250 Cobrahead Davit 416 736 20.0 4.0
Downtown Hamilton Hess St S King St W Main St W Local Commercial 146.2 2 No Yes Staggered 9 2.0 5.0 200 Double Acorn | Post Top 18.3 23.0 20.0 4.0 “
Downtown Hamilton Hess StN York Bivd King St W Collector Commercial 2043 3 No Yes One-Sided 1 20 9.0 250 Cobrahead Davit 294 461 20.0 4.0 n
Downtown Hamilton Queen StN Cannon St W Hunter St W Arterial Commercial 547.0 3 No Yes One-Sided 19 20 9.0 250 Cobrahead Davit 30.4 37.0 200 4.0 —
Downtown Hamilton Rebecca St James St N Mary St Local Commercial 409.0 2 No Yes One-Sided 13 05 9.0 250 Cobrahead Davit 34.1 379 20.0 4.0
Downtown Hamilton King StE James St S Hughson St S Arterial Commercial 92.0 2 No Yes One-Sided 7 1.0 5.0 200 Double Acorn | Post Top 15.3 16.0 20.0 40 “
Downtown Hamilton Jackson StE James St S Catharine St S Local Commercial 298.3 2 No Yes One-Sided 10 05 9.0 250 Cobrahead Davit 331 47.8 20.0 4.0
Downtown Hamilton Hughson St N Rebecca St King William St Local Commercial 68.0 2 No Yes One-Sided 3 05 9.0 250 Cobrahead Davit 34.0 36.0 20.0 4.0
Downtown Hamilton John StN Rebecca St Hunter StE Avrterial Commercial 148.0 3 No Yes One-Sided 6 05 9.0 250 Cobrahead Davit 296 34.0 20.0 4.0 n
Downtown Hamilton Catherine St N Rebecca St King St E Collector Commercial 172.0 3 No Yes One-Sided 7 05 9.0 250 Cobrahead Davit 28.7 36.0 20.0 4.0 “
Downtown Hamilton King William St Mary St West Ave N Local Commercial 494.0 2 No Yes One-Sided 1 2.0 9.0 250 Cobrahead Davit 49.4 62.0 20.0 4.0
Downtown Hamilton King StE Wellington St N West Ave N Arterial Commercial 72.0 4 No Yes One-Sided 3 05 9.0 250 Cobrahead Davit 36.0 36.0 20.0 4.0 —
Downtown Hamilton Main StE Catherine St S Wellington St S Avrterial Commercial 420.0 4 No Yes One-Sided 16 05 9.0 250 Cobrahead Davit 28.0 34.0 20.0 4.0 n
Downtown Hamilton Walnut StN King William St King St E Local Commercial 50.0 2 No Yes One-Sided 3 2.0 5.0 200 Double Acorn | Post Top 25.0 26.0 20.0 40
Downtown Hamilton Ferguson Ave N King William St King St E Local Commercial 106.0 2 No Yes Staggered 9 2.0 5.0 175 Double Acorn Post Top 13.3 15.0 20.0 4.0
Downtown Hamilton | Ferguson Ave S King StE Main St E Local Commercial 64.0 2 No Yes One-Sided 4 20 5.0 175 Double Acorn | Post Top 21.3 220 200 4.0 —
Downtown Hamilton Ferguson Ave S Main StE Jackson StE Local Commercial 76.0 2 No Yes Opposite 8 05 5.0 100 Single Acomn Post Top 253 28.0 20.0 4.0
Downtown Hamilton Jarvis St King William St End Local Commercial 42.0 2 No Yes One-Sided 3 20 9.0 250 Cobrahead Davit 21.0 22.0 20.0 4.0
Downtown Hamilton Wellington St N King William St King St E Arterial Commercial 110.0 4 No Yes One-Sided 5 0.5 9.0 250 Cobrahead Davit 275 28.0 20.0 4.0 —
Downtown Hamilton Hughson St N King William St King St E Local Commercial 78.0 2 No Yes Opposite 8 05 5.0 100 Double Globe | Post Top 26.0 36.0 20.0 4.0
Downtown Hamilton Kelly St Ferguson Ave N Wellington St N Local Residential 1482 2 No Yes One-Sided 4 05 75 100 Cobrahead Davit 494 524 3.0 6.0
Downtown Hamilton Cannon St W Caroline StN Victoria Ave N Arterial Commercial 1550.0 5 No Yes One-Sided 46 05 9.0 250 Cobrahead Davit 34.4 43.0 200 40 n
Downtown Hamilton Peter St Queen StN Hess St N Local Commercial 935 2 No Yes One-Sided 3 20 75 100 Cobrahead Davit 46.8 60.3 20.0 4.0
Downtown Hamilton Market St Queen StN Bay StN Local Commercial 383.6 2 No Yes One-Sided 10 20 75 100 Cobrahead Davit 426 62.5 20.0 4.0
Downtown Hamilton George St Hess St S Bay St S Local Commercial 2535 1 No Yes One-Sided 9 05 75 100 Cobrahead Davit 317 51.0 20.0 4.0
Downtown Hamilton Jackson St W Queen St S Bay StS Collector Commercial 352.4 2 No Yes One-Sided 10 20 75 100 Cobrahead Davit 39.2 55.0 20.0 4.0
Downtown Hamilton Hunter St W Queen St S Victoria Ave S Collector Commercial 1728.0 3 No Yes One-Sided 56 20 75 100 Cobrahead Davit 31.4 438 20.0 4.0
Downtown Hamilton Wesanford Pl Caroline St S End Local Residential 54.6 2 No Yes One-Sided 2 20 75 100 Cobrahead Davit 546 546 3.0 6.0
Downtown Hamilton Evans St Wellington Ave N Victoria Ave N Local Residential 110.0 1 No Yes One-Sided 3 2.0 75 100 Cobrahead Davit 55.0 60.7 3.0 6.0
Downtown Hamilton Main StE Wellington Ave S Victoria Ave S Arterial Commercial 133.8 5 No Yes One-Sided 5 05 9.0 250 Cobrahead Davit 33.5 34.1 20.0 4.0 —
Downtown Hamilton Walnut St Jackson StE Hunter StE Local Commercial 59.0 2 No Yes One-Sided 2 20 75 100 Cobrahead Davit 59.0 59.0 200 4.0
Downtown Hamilton Victoria Ave S Cannon StE King StE Arterial Commercial 2825 5 No Yes One-Sided 14 2.0 9.0 250 Cobrahead Davit 21.7 326 20.0 4.0
Downtown Hamilton King William St James St N Hughson StN Local Commercial 87.0 2 No Yes Opposite 14 05 5.0 100 Single Globe Post Top 14.5 16.0 20.0 4.0
Downtown Hamilton John StN King William St Main St E Arterial Commercial 220.0 3 No Yes Opposite 24 05 5.0 100 Double Globe | Post Top 20.0 26.0 20.0 40
DMD & Associates Ltd. Downtown Hamilton Walnut St S King St E Jackson StE Local Commercial 178.0 2 No Yes One-Sided 6 05 75 100 Cobrahead Davit 356 36.0 200 4.0 “
Downtown Hamilton Spring St Main StE Jackson St E Local Commercial 38.0 2 No Yes One-Sided 2 20 75 100 Cobrahead Davit 38.0 38.0 20.0 4.0
Bus Stop King St W Bay StN James StN Arterial Commercial 375.0 5 No Yes Opposite 28 05 11.0 250 Cobrahead Davit 28.8 423 20.0 4.0 253 253 “
| Bus Stop Upper James St Fennell Ave E McElroy Rd E Arterial Commercial 463.5 6 Yes Yes Opposite 24 2.01.0 9.0 250 Cobrahead Davit 42.1 59.7 20.0 4.0 20.3
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Table 6 - Existing Lighting Conditions for Downtown Sidewalks
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The results of the light level calculations and measurements are defined in the spreadsheets and
illustrated on the figures below. The figures show separate area maps for roadways and sidewalks
with coloured lines defining whether the lighting would pass or fail the proposed standards.

The figures show:

. Sidewalk Illuminance and Uniformity
. Sidewalk Illuminance
. Sidewalk Uniformity.

The figures illustrate in a graphic format the areas where lighting is below standard and by how
much it is below standard.
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Figure 45 - Downtown Sidewalk Illuminance and Uniformity
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Figure 46 - Downtown Sidewalk Illuminance
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Figure 47 - Downtown Sidewalk Uniformity

Generally the lighting on most sidewalks downtown fell below the recommended lighting
standards. In most cases, the lighting on the sidewalk meets the expected uniformity
requirements. However, many of the sidewalks are well below the required level of illumination.

3.3 Standards

Standards for lighting roadways and sidewalks are covered in section 2.1.2.2 and 2.1.2.3 of the
report. Standards for lighting parks would follow security level recommendations covered in
section 2.1.2.3 of the report.
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3.3.1 Police Comments

On November 24th, 2009, Glenn O’Connor, a member of the consultant design team, and Mike
Field, the City of Hamilton Project Manager, met with Sergeant Michelle Moore and her team of
13 street beat officers to review lighting issues and concerns in the downtown core. Following a
brief introduction and project outline, their issues, concerns, and observations were noted.
From an overall lighting standpoint, the police group unanimously preferred “white light”
sources and did not like the “yellowish/orange” high pressure sodium sources due to the lack of
colour rendition, which is important for suspect vehicle and general colour identification.

In general, the police did not find cobra head style lighting as effective as the post top lighting.
This was due to the fact that the cobra head street lights are typically much taller poles than
post top lighting. The post lighting is also a white light source, whereas the cobra head style
lighting is generally the yellowish/orange high pressure sodium source with poorer colour
rendition.

The Hamilton Police Service identified specific problem areas as follows:

e Lighting on sidewalks and roads is uneven in many areas, especially on side streets
e South of the GO Station, south of the tracks, residential areas are poorly lit.

e North side of King, James to Bay: not well lit.

e Bowen, Jackson to Main, is an issue.

e Lighting near bar areas could be improved (they like the new lights at Hess Village).
e North side of York Street, near Copps Coliseum, lighting is poor.

e Market St., west side of Bay, at rear of Copps Coliseum: dark.

e James St. North, west side near Mulberry, alley south of James to Hughson, near to and
behind 231 Hughson.

e Main St., Catharine to Walnut, is poorly lit.

e There are three methadone clinics downtown and several bars: high number of people with
issues.

3.3.2 Obstructions which Impact Designs

Obstructions can impact lighting performance by blocking out light and creating shadows
which reduces ones visibility. Issues and how they can be mitigated are as follows:

e Building awnings, bus shelters, etc - Where building awnings, bus shelters or similar exist or
are proposed and are in conflict with the lighting the awning or shelter should be modified
or additional poles added to accommodate for the blockage of light. Because these are solid
objects with fixed size and shape computer lighting design software may be used identify
the impacts of light blockage and define on where to add additional poles and luminaires to
compensate.

e Trees — Because trees are not solid objects it is impractical to use computer software to define
their impact. Where trees are present or proposed one can mitigate impacts by methods
noted in Section 2.1.5.4.
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What is noted above will typically impact the sidewalk more than the roadway.

3.3.3 Recommendations

All roads in the Downtown should be lighted as is common practice in major Cities throughout
Canada. Roads and sidewalks should be lighted as defined in section 2.1 Urban Roadways.

The rational for lighting in the downtown, is as follows:

1. Pedestrian Safety (Navigating sidewalks, off-road, etc): Lighting is required to allow
pedestrians to safely navigate the sidewalk. It provides increased visibility for those
using sidewalk to allow them to see where they are going, reducing tripping or falling.

2. Safety and Security — Real: Lighting will improve one security by improving visibility
which aids in surveillance. It allows those in motor vehicles to view pedestrian activity
on the sidewalk and pedestrians crossing the road. The CPTED principals refer to the
term “fight or flight” which means observing potential hazards from a distance allows a
person to make a choice to avoid a hazard. This is aided by well designed outdoor
lighting which should improve visibility. A well lighted area can allow drivers and
pedestrians to observe and report any criminal activities through improved visibility. For
example, if someone is being assaulted on a well lighted sidewalk, adjacent to a
roadway, motorists could report the criminal activity and could also stop and intervene.
If the area was not visible to motorists, then the surveillance benefits would be greatly
reduced.

3. Commercial and City of Hamilton image enhancement: Lighting can provide a level of
comfort and can promote economic development. It adds a level of perceived safety for
pedestrian and as such can add a level of comfort and can promote commercial
development.

4. Safety and Security — Perceived: Lighting will provide a feeling of security which can lead
increased pedestrians.

5. Vehicular Road Safety (Vehicle-vehicle conflicts): It is proven in reducing vehicle
collisions.

6. Pedestrian-Vehicular Safety (Pedestrian-vehicle contlicts): It can reduce the potential for
collisions with pedestrians and cyclists on the roadway by improving visibility.

Based on the assessment of the existing lighting levels, the lighting on downtown roadways
generally meets the recommended practices (exceptions include some low lighting in certain
areas as defined). The lighting on most of the sidewalks is generally below the recommended
practices and upgrades to sidewalk lighting are therefore recommended. The exceptions are
areas shown which met lighting requirements, including most of the upgraded streetscape
projects.

We also understand the City of Hamilton staff supports and promotes pedestrian and safe
walking initiatives throughout the City of Hamilton as noted in the City of Hamilton of
Hamilton Collaborative Pedestrian and Walkability Initiatives BOH09029a paper. Proper
lighting of sidewalk would enhance key elements of this such as “reduced road danger” and
“less fear of crime”.

Prior to undertaking any improvements, it is recommended that the City of Hamilton develop a
long-term capital improvement/replacement program for lighting upgrades, similar to those
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used for road improvement programs currently in place. This would involve analyzing or
assessing each road in the Downtown and applying the recommended solution and capital cost.

Given the age of most of the existing lighting, it is recommended on primary (high profile)
roads, that the existing lighting be replaced, as opposed to supplementing or replacing the
existing luminaires. This will need to be assessed on a road by road basis. Recommendations will
vary depending on the condition of the existing lighting and where the existing lighting levels
are given compared to the recommendations (i.e., low illuminance levels, poor uniformity, etc.).

On existing secondary (lower profile) roads with high pressure sodium cobra head style lighting,
it is recommended the existing lighting be replaced with LED type lighting. This will improve
lighting levels, improve colour (white light source) and reduce energy costs.

On primary roads where the lighting needs be replaced, it can be provided in numerous options
including various shapes and styles of luminaires mounted on tall or short poles, span wires,
structures, etc. Mounting luminaires on poles is by far the most common and practical
mounting method. The height of the pole directly affects the throw of light. Simply put, the
taller the pole the better the throw of light. The height of the poles must also be in scale with
the surroundings. Short poles, about 4.5 m in height, are at the scale of pedestrians and work
well in lighting sidewalks and roads of two lanes. Tall poles, usually 9 m to 11 m in height, work
well on 4 to 8 lane roads where the light has to be distributed across a large width.

For the Downtown, we have developed two lighting options: an overhead option and a
pedestrian lighting option. Different styles of luminaires noted in the report can be applied to
these options.

3.3.3.1 Overhead Lighting Option

For wider roads, or roads with numerous street trees, street lighting should be mounted on 9 m
to 11 m tall poles. The street lighting shall be mounted over the roadway beyond any tree
canopy (to whichever extent practical) as shown below.

Sidewalk lighting requires separate pedestrian scale lighting mounted on poles at 4.5 m to 6 m
above the sidewalk. Pedestrian luminaires can be mounted on the backside of the main poles,
however, additional pedestrian level poles will be required to provide high levels of uniformity.
Where street trees are proposed or existing, the sidewalk and street lighting systems shall be
calculated separately with no contribution from each other to ensure good lighting uniformity
and that pedestrian precincts are properly lighted.
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Figure 48 - Overhead Lighting Example

Recommended pole layouts and elevations are shown on figure 50 below.

3.3.3.2  Pedestrian Scale Lighting Option

Pedestrian scale lighting must be in scale with the pedestrian as shown in figure below. Poles
typically use luminaires mounted 4.5 m to 6 m above the sidewalk. This lighting will light the
street and sidewalk provided no trees are present and the road doesn’t exceed 2 lanes in width.
Poles should be arranged on both sides of the road in a staggered or alternate pattern.

Well designed pedestrian scale lighting contributes to the quality of urban design in the City of

Hamilton, both during daytime and nighttime. Well designed luminaires and poles that fit their
context and nearby street furnishings, contribute to the ambiance of the City of Hamilton.
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Figure 49 - Pedestrian Scale Lighting
Recommended pole layouts and elevations are shown below
Cost estimates specific to each given option recommended are provided as guidance. The
lighting costs listed below include all labour, materials, and equipment required to complete the
installation. Costs will vary for each application. Prior to starting any project, a lighting cost
estimate should be developed for the specific project.
Based on the lighting concepts provided in this section, the order of magnitude costs for the
supply and installation of roadway/sidewalk lighting applications are defined as follows:
e 2 Lane Rd - Pedestrian Scale roadway and sidewalk lighting (new road construction) -
$530.00/m or assuming a 200m block, $106K.
e 2 Lane Rd - Pedestrian Scale roadway and sidewalk lighting (no road construction) -
.,I,;j;i 2 $679.00/m or assuming a 200m block, $136K.
“DMD e 4lane Rd - Overhead lighting with sidewalk lighting (new road construction) - $602.00/m or
K_ assuming a 200m block, $120K.
DD e Assoaates Tid. e 4lane Rd - Overhead lighting with sidewalk lighting (no road construction) - $744.00/m or
assuming a 200m block, $149K.
| G. O'CONNOR e 6 lane'Rd - Overhead lighting with sidewalk lighting (new road construction) - $886.00/m or
assuming a 200m block, $173K.

SRR S —— e 6 lane Rd - Overhead lighting with sidewalk lighting (no road construction) - $1045.00/m or

assuming a 200m block, $209K.
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The above costs are only a small part (maybe 10% to 20%) of an overall streetscape project. If
lighting was upgraded it would than likely be undertaken as part of an overall streetscape
project involving new sidewalks, curbs, pavement, benches, planters, etc.
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Figure 50 - Overhead and Pedestrian Scale Lighting Options
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3.4 Parks

The primary purpose of lighting areas surrounding the interiors and exteriors of an urban park
is to enhance personal security and either encourage or discourage nighttime usage.

Standard practices in the City of Hamilton Parks System indicate that seating areas, play
equipment areas, or pathways are generally not lighted. The intent is not to encourage
pedestrian activity in areas where natural surveillance is low during the evening. Traveling
through a park can pose a significant risk if the area has limited sightlines or low pedestrian
activity. In this case, lighting may encourage a person to enter the park. However, this behavior
may result in compromised personal safety through reduced visibility of what may be ahead,
including shrubs, trees, walls, or other elements that could create hiding places.

Occasionally, lighting is provided in parks due to neighborhood perceptions of increased safety.
In this case, City of Hamilton staff works with local residents to light areas that are considered
to be of concern, ideally with the result being increased safety. Some exceptions occur when a
walkway is deemed a primary walkway between important destinations in a neighborhood or
other significant urban features. As an example, the Escarpment stairs are lit as they are
considered part of the primary pedestrian circulation system of the City of Hamilton. They link
neighborhoods of the upper and lower areas of the City of Hamilton while traversing open
space lands.

Active recreation activities such as tennis, soccer, football, baseball, and other team sports are
sometimes lighted. This is also the case for neighborhood activities such as outdoor skating
rinks in winter. Timers are generally used to control the duration that the lights are in use. The
undersides of park shelters are also generally lighted, to discourage loitering and vandalism.

Parks also include monuments which have significance as they typically mark a historic event
or honor significant achievements.
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Figure 51 — Typical Park Pathway

3.4.1 Current Conditions

Currently, park shelters and sports fields are lit through the use of metal halide, while high
pressure sodium is commonly used for the walkways.

Several City of Hamilton parks were assessed for lighting levels in the downtown including the
Gore, Wellington, and Beasley parks. From a pedestrian guidance and security lighting level
perspective, the lighting on the pathways in these parks easily exceeds the standards
recommended. Even if we consider higher lighting levels required for a plaza area (10 lux for a
plaza as compared to 6 lux for walkway) the lighting levels that exist exceed what is required by
2 to 4 times.

The lighting of the monuments at Gore Park existed but was not operational at the time review.

3.4.2 Standards

From a security standpoint G-1-03 Guideline for Security Lighting for People, Property, and
Public Spaces does not recommend a specific level for sidewalk applications. It does however
define a minimum maintained average vertical illumination level of 5 Lux to 8 Lux with average
to minimum uniformity not exceeding 4:1 for “facial recognition” which is critical to
enhancing surveillance and security. These lighting levels should be applied in areas where one
wishes to enhance personal security.

The lighting of monuments should follow recommendations listed under section 3.6 Building
and Monuments (Architectural Lighting).
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3.4.3 Police Comments

According to the police, parks which are out of the view of City of Hamilton streets can poise
high risk. Even if the park is well lit if can’t be viewed from adjacent street lack of surveillance
maybe add risk. Trees and shrubs typically found in parks restrict police ability to provide
surveillance regardless of the lighting levels.

Where a park is lighted pedestrian pathways should be open to provide police and public
surveillance.

3.4.4 Recommendations

Pathways in parks and open spaces should only be lighted where it is a defined nightime
destination used by the public. In the urban environment, the general public may not have
immediate access to green space and utilize parks more frequently than in suburban areas. The
lighting of parks within the downtown project is therefore justified in most instances.

When park lighting is required (either through park reconstruction or upgrades) a
comprehensive review and design should be undertaken to ensure that all factors are
considered. Consultation with the appropriate sources such as Police, Urban Planners and
landscape architects is recommended to take place to determine the ideal configuration of parks
in order to create an inviting, and safe environment for users. Lighting should be designed to
the recommendations listed in this report and poles should be to a pedestrian scale and vandal
resistant equipment should be used.

Provisions should also be considered for any seasonal lighting requirements, entertainment
lighting (accessibility to power), or special event lighting as they are often required in parks.
Outlet boxes and associated power distribution should be design to accommodate park
programming and be flexible to allow for different requirements. This type of equipment
should be vandal resistant and lockable when not in use.

Public monuments in parks and plaza areas should be lit to draw attention and highlight
features allowing them to be viewed during hours of darkness. An example of monument
lighting is shown in Figure 52 below. Recommendations for lighting of monuments are difficult
to make as these applications are generally not similar and need to be evaluated on a case-by-
case scenario.
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Figure 52 - Monument Lighting Example

3.5 Parking Lots

Parking lots maybe covered (parkade) or open type. Lighting parking lots should provide both
safety and security. The safety benefit comes from improving visibility for both motor vehicles
and pedestrians. Although parking lots are low speed, drivers are often backing up with reduced
visibility and their motor vehicle’s headlamps provide little benefit for this task.

As parking lots are large open areas, lighting has significant security benefits as it allows the
users to see activities of concern, and, it allows those outside the parking area to view possible
criminal activities within and take action accordingly.

The figure below shows an excellent example of a well lit open parking lot.

o

DMD & Associates Lid.

| G. O'CONNOR

CONSULTANTS INC.

110



—_—

10
Hamilton
Public Works

oD

DMD & Associates Lid.

| G. O'CONNOR

CONSULTANTS INC.

Figure 53 - Open Parking Lot Lighting Example

3.5.1 Research

To the best of our knowledge, the safety and security benefits specific to the lighting of parking
lots has little research available. Security benefits would be similar to those listed for sidewalks
and have therefore not been repeated. In terms of safety a study was undertaken in 1999 to
examine the night proportion of vehicle collisions by type as well to explore pedestrian
incidents such as slip and fall, assault, etc. This study showed vehicle collisions with pedestrians
had the highest proportion of all night-time collisions. The study concludes lighting of parking
facilities should be directed towards the need of pedestrian as opposed to the driver (35).

3.5.2 Standards

The Illuminating Engineering Society of North America (IESNA) has produced a document titled
G-1-03 Guideline for Security Lighting for People, Property, and Public Spaces (15).

The lighting of urban parking lots will provide security and safety benefits. Lighting rural
parking lots may be of less benefit, particularly if they are not well used at night.

Parking lots need to be illuminated in a uniform fashion. Flood lighting on poles or buildings
should not be used. Lighting levels should be as defined below.
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Figure 54 - Recommended Parking Lots

3.5.3 Current Conditions

Most parking lots within the City of Hamilton are not lighted. In the Downtown, even where
lighting does exist, it fall’s well below required lighting levels. Floodlights are often used which

can actually reduce visibility by casting excessive glares into people eyes. No flood lighting

should be allowed.

(ovD)
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Figure 55 - Typical Downtown Parking Lot
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3.5.4 Police Comments

The police noted lighting in parking lots in the Downtown is poor and in many cases is non-
existent. The police did note drinking at night is an issue in the parking lots across from night
clubs on King William, across from 77 King William, Catharine, and King William.

The police noted good lighting is required to monitor and provide proper police surveillance.

3.5.5 Recommendations

All parking lots should be lighted as defined above. This will apply to existing parking lots as no
new parking lots are allowed within the Downtown. The City of Hamilton can’t force private
parking lot owners to upgrade lighting however, the City of Hamilton could upgrade lighting in
its own parking lots to set an example.

Open parking lot lighting should be via horizontally luminaires with cut-off optics mounted on
9m to 11m tall poles. Pole bases should extend 600mm out of the ground to protect poles
against damage.

Figure 56 - Recommended Parking Lot Lighting

3.6 Building and Monuments (Architectural Lighting)

Lighting architectural exteriors of buildings and monuments is much different than roadway
lighting. There are no defined standards for architectural lighting as it provides more of an
effect than a specific function. The complexity of the visual environment and the speed with
which pedestrians and vehicles travel and navigate dictates an approach that includes
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consideration of historic context, scale, and colour. There is a need to prioritize the visual and
architectural features as well as streetscape areas such as 3D and 2D art.

Nighttime lighting of streetscapes and architecture requires that a complex series of questions
and ideas be carefully considered and evaluated by the designer. These include, but are not
limited to:

the surface reflectance (luminance) colour and texture

the surround (i.e., light or dark)

the lighting effect required (i.e., wash, grazing, accent, silhouette)
lighting source colour

luminaire placement and mounting

controls (i.e., colour changing, turning off and on).

Inherent in all lighting design, but especially in exterior lighting design, are the issues affecting
how people see. These include glare, visibility, colour, illuminance, luminance, and brightness.
Of these issues, glare and colour are the most critical elements. Glare should be minimized as it
can be very annoying and in extreme cases can even hinder visibility.

TAELEY
_l;;|l|.|. e EERE

Figure 57 - Lighting Examples
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Figure 57 shows some examples of building lighting effects.

A key consideration is that dark objects absorb more light than lighter objects, so their

luminances (reflected light back to one’s eye) will be different. Residential areas typically have a
low luminance, while urban areas tend to have a higher luminance.

Building and monument surrounds are defined as a luminance ratio. In nighttime exterior
environments, the luminance values of building surrounds should not exceed a maximum-to-
minimum ratio of 20:1 or glare will result. There are times, however, when the need for a lower
ambient lighting level may cause values in excess of the 20:1 ratio. Surrounds in excess of 20:1
luminance ratio values must be carefully analyzed as feature elements. The luminance ratio can

be calculated by first defining the surface reflectance and then using computer lighting
rendering software to calculate the ratio.
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Figure 58 - Example of Light and Dark Surrounds

Figure 58 above shows both light surrounds (concrete) and darker surrounds (windows).
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A benefit of designing for different brightness levels on adjacent objects is that it creates visual
focus, a technique often used by designers of nighttime streetscapes. To create a visual accent
and contrast, a minimum ratio of 3.0:1 in luminance values is required. As the ratio increases,
visual focus on the brighter object also increases. If there is a surface or object that is not desired
to be noticed in the nighttime scene, leaving it unlighted or with only a very low level of
lighting will reduce its visibility.

Colour has an effect on visibility as well. Just as objects lighted to higher levels stand out from
more dimly lighted objects, the use of colour can create focus and drama. In the IESNA Lighting
Handbook, 9th Edition, the term “colour” is defined as the characteristic of light by which an
observer can distinguish between patches of light of the same size, shape, and structure.

Colour can be added to a surface in different ways. A very nice effect is created by lighting
adjacent surfaces using different colours of light.

Figure 59 - Examples of Colour and Lighting

The lighting of vertical surfaces, both hardscape and softscape, is essential to creating a positive
visual impact in the exterior nighttime environment and creating a sense of place, safety, and
enjoyment. People see the vertical planes of objects much more than the horizontal planes,
with the exception of the street itself. In urbanized areas, due to the scale of typical commercial
streets and complexity of buildings, the lower portions of vertical surfaces are very important
clues for wayfinding from both a pedestrian and road user standpoint.

Types of vertical surface illumination include washing and grazing effects. Choice and
placement of the equipment is very important, particularly with respect to obtrusive light (i.e.,
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unwanted light and glare cast offsite). It is becoming unacceptable to place lighting equipment
in such a way that the light beam is allowed to escape directly into the sky. If equipment must
be aimed up, it is a good idea to have a defined turn-off time to reduce sky-glow impacts. This

will not only alleviate legitimate environmental concerns, but will also save energy dollars.

When lighting a building with a general wash from a floodlight, whether at a high or low level,
the floodlight must be placed away from the building and aimed at the area to be lighted. The
effect will be an overall uniform illumination. The choice of equipment and lamp wattage, as
well as the number of luminaires used, will determine the overall luminance of the area being
lighted. Surfaces illuminated in this manner will be visually quite flat without specific
definition, shade, texture, or shadow.
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Figure 60 - Example of Building Wash Effect

Figure 60 shows luminaires placed a distance away from the building in the foreground which
creates an even wash of illumination.

When highlighting interesting architectural details such as a building structure, a building
material texture (i.e., brick or stone), or lighting a more defined area, the luminaire should be
moved onto the surface and positioned so the light grazes the surface. If the luminaire is
mounted close to the ground, the designer must consider the issue of glare if the luminaire is in
view of the public, and, potential vandalism if it is in reach of the public. Furthermore, people
may also be working or living in the buildings that are being illuminated.
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Figure 61 - Examples of Grazing Lighting Effect

Figure 61 shows how the surface can be highlighted and shows the contrast created with a
grazing lighting effect.

Grazing light adds drama to the scene, revealing the texture and architectural structure or
features. As the luminaires are brought closer to the surface being illuminated, shadows and
highlights are created by the projecting elements of that surface.

Placement of the luminaire for grazing light is based on the height the designer wants the light
to reach up or down the surface. It is usually placed below the area being illuminated, but
placement above the area to create grazing down-light may also be considered. Careful
attention to masking the source brightness is important when using the down-light method. If
the object to be highlighted is small, relative to an overall wall, the luminaire should be placed
in close proximity to that object.

DMD & Associates Lid.
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Figure 62 - Example of Accent Lighting Effect

Figure 62 shows the effects of accent lighting on brick surface. This has a more even
illumination effect than grazing.

Accent light is a more focused illumination than a wash or grazing light effect. The luminaire is
either placed in close proximity to the object being accented, or it has a sufficiently narrow
distribution such that it can be located further away from the object. Often surfaces that have a
low level of general illumination can have light added to highlight important details or features.
The accented details must be lighted to a minimum of five times the general level of light in

“~v~§) order to create the focus needed.
(pMD
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Figure 63 - Colour Changing Lighting

Figure 63 shows the effects that can be created with coloured light sources. Changing the colour
of the light, through colour media or the use of a different colour source, can also create
contrast for an interesting effect.

Lighting can also be designed to change colour and turn on and off at preset times or even to
music. This lighting is pre-programmed to a number of preset musical programs which change
during the night and for events.

Three-dimensional objects such as sculptures/art can be illuminated in many different ways. If
the objective is to reveal most of the object it is important it be illuminated uniformly from
multiple angles. The use of multiple luminaire locations will create a three-dimensional effect.
Changing the colour of the light can also be effective in lighting a three-dimensional object.

An object can be illuminated by silhouette. This technique often reveals more of the form than
simple direct lighting or accent lighting. Silhouette lighting can also be used to feature patterns
of objects or to create a glow. The light behind or inside these objects should be as uniform as
possible and should not be glary.
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Figure 64 - Example of Silhouette Lighting Effect
Figure 64 depicts the case where an internal light source provides a silhouette effect to the
surface.
The intensity of light on the background should be carefully considered as too much light will
overwhelm a small silhouetted object and too little will not create the proper effect.
[Nlumination recommendations for architectural lighting scenarios such as building facades,
monuments, and sculptures are defined in the figure below.
o]
o
g
<
g
=
Architecural Features 2
>
£
<
=
Bright Surrounds with Light Surfaces (1) 60
Bright Surrounds with Medium Light Surfaces (1) 70
Bright Surrounds with Medium Dark Surfaces (1) 100
Bright Surrounds with Dark Surfaces (1) 150
Dark Surrounds with Light Surfaces (1) 20
- § Dark Surrounds with Medium Light Surfaces (1) 30
DMD Dark Surrounds with Medium Dark Surfaces (1 40
Ry 1
DMD & Assodates Ltd. Dark Surrounds with Dark Surfaces (1) 50
(1) - IESNA Handbook
| G. O'CONNOR Figure 65 - Lighting Requirements for Architectural Features
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3.6.1 Hardware and Mounting

Building and monument lighting is aesthetic in nature and, as such, each installation is
somewhat unique. With the lighting of building facades the positioning of the luminaires is
critical to creating the desired effect. Positioning the luminaire away from the building and
washing the building in light will highlight more of the surface than positioning the luminaire
close the surface. Luminaires can also be positioned to light up or down a surface.

Typically, the luminaires would be attached to the building exterior surface and above the reach
of the public. Mounting luminaires on the ground or in locations accessible to the public
should be avoided in order to reduce the potential for damage due to vandalism. Typically, most
commercial buildings in the Downtown area abut the City of Hamilton property/street line at
the sidewalk therefore most luminaires will have an aerial trespass on City of Hamilton
property. In order to allow an owner to install lighting on buildings, the City of Hamilton must
develop a simple process where building owners are granted an easement to install lighting
which may trespass on City of Hamilton property/air space.

Figure 66 - Luminaire Mounting Examples

With respect to the luminaire and light sources today, many options are now available with the
introduction of various LED luminaires. LED luminaires are much more compact and offer
colour changing options that traditional metal halide or high pressure sodium light sources do
not have. The compact size also allows them to be less noticeable during the daytime.

LED lighting has excellent controls to allow colour changing and turning on and off at preset
times. LEDs are also long lasting, have many beam shapes and light distribution patterns, are
very energy efficient, and compact in size and shape. All of these qualities make them an
excellent solution for architectural lighting applications.

The in-ground luminaire shown in figure 57, may be mounted in the ground to up-light a wall

surface, statue, or monument. For monuments and statues lighting maybe required from
multiple angles to highlight various features.
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Figure 67 - Typical In-ground Lighting

3.6.2 Recommendations

As noted lighting of building exteriors can be added to improve aesthetics and highlight
architectural features of a building. To improve building appearances the City of Hamilton offer
a Commercial Property Improvement Grant (CPIG) program to provide incentive to downtown
building owners to enhance their building appearance. It is recommended based on the
information provided that the City of Hamilton provide supplemental lighting criteria and
guidelines, together with examples of building lighting and distribute to downtown businesses
to promote lighting improvements.

The City of Hamilton should allow arterial trespass of luminaires over sidewalks, provided the
luminaire attachments are properly engineered. Examples of this style of lighting have been
provided. Given the specialty of this type of lighting, it must always be reviewed on a case basis.

It is recommended the City of Hamilton consider lighting selected monuments to highlight
features.

3.7 Theatrical and Seasonal Lighting

Theatrical Lighting is typically specific to an event, production, or mood. It is typically used in a
plaza or stage application in a central gathering area. However, the lighting can also be the
event or production as it can be designed and controlled to change colour in a defined timed
sequence or set to music.

An example of such lighting is shown in the figure below where a defined lighting show was
designed at the event plaza for the 2010 Olympic Athletes Village in the Downtown Vancouver
False Creek area. In this case, colour changing LEDs are controlled by a DMX controller, which
has been programmed with defined lighting shows.

Any theatrical lighting must be designed so it does not distract drivers and increase their risk for
collisions.
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Figure 68 - Colour Changing Lighting

Figure 68 shows an example of colour changing LED lighting at the 2010 Olympic Athletes
Village in Vancouver, BC.

A gobo projector can be used to project defined images such as logos, shapes or patterns on to
walls or floors. The projector can move the images in defined patterns, change sizes and shapes.

Decorative seasonal lighting typically involves installing strings of rope lights on trees and other
features to provide a level of sparkle at certain times of the year, particularly the Christmas
season. The purpose of these lights is more for effect than function. This lighting does not have
specific design criteria or specific requirements other than to provide aesthetic effects which
should not be overly bright to distract those using the street and sidewalk.

Seasonal lights are typical strings of LED rope lights, attached to tree limbs and connected to a
120V outlet mounted on the tree or at the base of light poles. Seasonal lighting should not be
placed around traffic signal displays as it may distract motorists. Other accent flood or
spotlighting may be added on a seasonal basis to accent or articulate feature elements. Where
possible, the BIA should work in consultation with the City of Hamilton with respect to theme,
colours, and coordination of these lights.

Figure 69 demonstrates the effects of lighting trees in a downtown streetscape environment. In
this case, LED rope lighting is installed in the trees to provide a level of sparkle to the trees. This
lighting could be installed on a permanent or seasonal basis.
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Seasonal lighting may also include lighting for seasonal holidays such as Christmas. If seasonal
lighting is undertaken, we recommend it be an LED technology and designed and installed in
such a way as to not distract motorists. Seasonal lighting should not be placed at traffic signals
as the colours of the displays may cause confusion for motorists’ viewing of traffic signal
displays.

Figure 69 - Example of Seasonal Tree Lighting

3.7.1 Recommendations

Theatrical lighting and seasonal lighting needs to be planned and included in plaza, park or
road upgrade projects. As these types of lighting are often installed and removed during the year
120V receptacles need to be provided so lighting can simply be plugged in and removed when
the event is complete.
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Hamilton
Lt Rl Within the City of Hamilton there are 13 Business Improvement Areas (BIAs). The Downtown
Public Works and International Village areas have been covered in Part 3 of the report.

The purpose of this section of the report is to:

e Determine what exists for each BIA in terms of lighting levels and uniformities on streets
and sidewalks.

e Meet with BIA groups to define lighting issues and concerns. To date this has been
undertaken with Ottawa Street, Waterdown, Concession St, Dundas, Stoney Creek, Ancaster
and Barton Village BIA committees. Notes of meetings are included in the Appendix.

The 13 Business Improvement Areas (BIAs) are listed on the map below.
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| G. O'"CONNOR Figure 70 - Map of BIAs
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Lighting installations in each of the remaining BIAs were examined as part of an information
gathering process.
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”i iI On November 10, 2009 a presentation was given for members of the Hamilton Association of
B Business Improvement Areas (HABIA). The presentation involved a review of the project scope
Ham 11:0]5]_ and basic light elements in order to get general feedback. In general, feedback was positive,
Public Works however, it was noted that too much focus was typically applied to lighting the roadway with

S not enough consideration given to lighting the sidewalks. For the assessment of existing
lighting the sidewalk lighting has been thoroughly reviewed.

Each BIA group was contacted to discuss any lighting issues and to obtain feedback. All BIA
groups were contacted to set up meetings with the City of Hamilton and the consultant team.
Not all BIAs responded therefore only feedback is included from those BIA’s of whom we met
with.

The current lighting equipment inventory contains a wide variety of different poles and
luminaires of various condition and ages. As a result, the operation and maintenance of the
inventory can be complicated and expensive. We have examined the condition of the lighting
equipment and provided an opinion on its condition where its condition is in question.

The existing lighting levels and uniformity on roadways and sidewalks in the BIAs have been
assessed. Computer based lighting software was used to model existing roadways in conjunction
with some physical night-time measurements to verify the calculations.

DMD & Associates Lid.
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Exist. llluminance Level (Lux) Exist. Uniformity Ratio (Avg : Min)

Status Status
Luminaire Type | Pole Type . Road Sidewalk 1 | Sidewalk 2 " "
Road| Sidewalk|
Sidewalk (Worst-Case) (Avg) (Avg) Sidewalk (Road) | (Sidewalk)

Segment Length | Number of
(m) Lanes

Number of | Setback | Pole Height | Lamp Wattage

Area Road Segment From To Road Classification Land Usage Lights (m) ) )

Median Sidewalk | Lighting Pattern

Hamilton Ancaster Wilson St E Montgomery Rd Rousseaux St Arterial Commercial One-Sided . . 250 Cobrahead Davit
Ancaster Wilson St E Rousseaux St Dalley Dr Arterial Commercial 828.0 2 No Yes Staggered 47 20 50 100 C;’::T::fe'm PostTop | 180 | 200 17.0 200 30 40
bli ks
Pu I Ic Wor Barton Village Barton StE Ferguson Ave N Sherman Ave N Arterial Commercial 1776.0 4 No Yes One-Sided 49 05 9.0 250 Cobrahead Davit 37.0 40.0 17.0 20.0 3.0 4.0
Barton Village Barton StE EastAveN | Wentworth StN Arterial Commercial 495.0 4 Yes Yes | Opposite/ Median | 38/15 05 9.0/5.0 250/100 &Z‘L’;":ﬂgé PE;YiT‘ ; 275 | 410 17.0 200 30 40
Concession St Concession St Vola Ct East 39th St Arterial Commercial 2362.5 2 No Yes One-Sided 76 1.0 9.0 250 Cobrahead Davit 315 39.0 17.0 20.0 3.0 4.0
Dundas King St W John St Main St Arterial Commercial 493.0 2 No Yes Opposite 60 05 50 150 Si"g'oel :;?r:; W postTop | 17.0 | 300 17.0 20.0 3.0 40
Dundas McMurray St King St W Hatt St Local Commercial 245 2 No Yes One-Sided 2 05 75 150 Cobrahead Davit 245 245 9.0 20.0 6.0 4.0
Dundas Foundry St King St W Hatt St Local Commercial 270 2 No Yes One-Sided 2 05 75 150 Cobrahead Davit 27.0 27.0 9.0 20.0 6.0 4.0
Dundas Millers Lane King St W Hatt St Local Commercial 61.0 1 No Yes One-Sided 3 20 75 150 Cobrahead Davit 30.5 30.5 9.0 20.0 6.0 4.0
Dundas Ogilvie St King St W Hatt St Local Commercial 100.8 2 No Yes One-Sided 4 20 9.0 250 Cobrahead Davit 336 43.0 9.0 20.0 6.0 4.0
King St West King St W Queen StN Caroline St N Avrterial Commercial 2455 4 No Yes Opposite 34 05 5.0 200 Double Acorn | Post Top 15.3 17.4 17.0 20.0 3.0 40 424 376 40.9 40.9 1.2 1.1 Pass Pass
Locke St Locke St S Homewood Ave Alexander St Local Commercial 348.4 2 No Yes One-Sided 12 2.0 9.0 250 Cobrahead Davit 317 377 9.0 20.0 6.0 4.0 242 20.3 253 17 12 Pass -
Main St West Main St W Dundurn St S Hess St S Arterial Commercial 740.3 5 No Yes Opposite 44 05 9.0 250 Cobrahead Davit 35.3 46.3 17.0 20.0 3.0 4.0 311 235 204 200 20 15 Pass Pass
Ottawa St Ottawa StN Main StE Barton St E Arterial Commercial 801.0 4 No Yes One-Sided 31 0.5 9.0 250 Cobrahead Davit 26.7 373 17.0 20.0 3.0 4.0 242 173 24.0 26 11 Pass
Stoney Creek King St E Lake Avenue Dr Elm Ave Collector Commercial 234.0 2 No Yes Staggered 20 05 50 150 Si"g'; (f;‘i’r:: W postTop | 123 | 150 12.0 20.0 40 40 32,0 26.4 19 12 Pass
Stoney Creek King StE Elm Ave New Mountain Rd Collector Commercial 130.0 2 No Yes One-Sided 7 05 50 150 Si"g'; :;‘i’r:g W postTop | 217 | 340 12,0 20.0 40 40 18.1 12,0 26 11 Pass
Stoney Creek King StE New Mountain Rd | Applewood Ave Collector Commercial 54.0 2 No Yes One-Sided 2 05 9.0 250 Cobrahead Davit 54.0 54.0 12.0 20.0 4.0 40 13.7 13.7 3.1 17 Pass
Stoney Creek Mountain Ave S King StE Maple Ave Local Commercial 340 2 No Yes One-Sided 2 20 50 150 Si"g'oel j’;‘i’;g W postTop | 340 | 340 90 200 60 40 15 15 33 15 Pass
Stoney Creek Elm Ave King StE Maple Ave Local Commercial 40.0 2 No Yes One-Sided 2 05 75 70 Cobrahead Davit 40.0 40.0 9.0 20.0 6.0 4.0 45 27
Stoney Creek Jones St King StE Mountain Ave N Local Commercial 42.0 2 No Yes One-Sided 3 2.0 9.0 150 Cobrahead Davit 21.0 22.0 9.0 20.0 6.0 4.0 221 211 15 1.1 Pass
Waterdown Dundas St E Goldenview Ct Hamilton St N Arterial Commercial 544.0 5 No Yes One-Sided 14 2.0 9.0 250 Cobrahead Davit 41.8 56.0 17.0 20.0 3.0 4.0 11
Waterdown Dundas St E Hamilton St N Mill StN Arterial Commercial 460.0 4 No Yes Opposite 4 20 50 100 C(E::‘E:gfe'm PostTop | 209 | 209 17.0 200 30 40 12 17
Waterdown Mill StN Private Rd Griffin St Collector Commercial 182.0 2 No Yes One-Sided 5 0.5 7.5 70 Cobrahead Davit 455 56.0 120 20.0 4.0 4.0 4.0
Waterdown Franklin St Dundas St E Griffin St Local Commercial 47.0 1 No Yes One-Sided 2 0.5 7.5 70 Cobrahead Davit 47.0 47.0 9.0 200 6.0 4.0 55 4.0
Waterdown Main StN Church St Griffin St Collector Commercial 254.0 2 No Yes One-Sided 6 0.5 7.5 70 Cobrahead Davit 50.8 70.0 120 20.0 4.0 4.0
Waterdown Flamboro St Dundas StE Barton St Local Commercial 60.0 2 No Yes One-Sided 3 2.0 7.5 70 Cobrahead Davit 30.0 323 9.0 20.0 6.0 4.0 25 17
Waterdown Barton St Hamilton St N Main St S Local Residential 306.0 2 No Yes One-Sided 7 2.0 7.5 70 Cobrahead Davit 51.0 95.0 4.0 3.0 6.0 6.0 42 3.0
Waterdown Griffin St Main St S Mill St S Local Commercial 26.0 2 No Yes One-Sided 2 20 75 70 Cobrahead Davit 26.0 26.0 9.0 20.0 6.0 4.0 22 15
Waterdown Hamilton St N Barton St Rockhaven Lane Arterial Commercial 585.0 3 No Yes One-Sided 16 0.5 7.5 70 Cobrahead Davit 39.0 50.2 17.0 20.0 3.0 4.0 23
Waterdown Cedar St Hamilton St N Femn Ave Collector Commercial 36.5 2 No Yes One-Sided 2 0.5 7.5 70 Cobrahead Davit 36.5 36.5 12.0 20.0 4.0 4.0 35 21
Waterdown Whiteoak Dr Hamilton St N Chudleigh St Local Commercial 56.0 2 No Yes One-Sided 2 05 75 70 Cobrahead Davit 56.0 56.0 9.0 20.0 6.0 4.0
4 P 3= Waterdown Rockhaven Lane Hamilton St N Harnesworth Cr Collector Commercial 90.0 2 No Yes Staggered 3 05 75 100 Cobrahead Davit 45.0 45.0 12.0 20.0 4.0 4.0 3.0 1.8
,: \ DMD Waterdown Parkside Dr Hamilton St N Private Rd Collector Residential 84.0 2 No Yes One-Sided 2 0.5 7.5 70 Cobrahead Davit 84.0 84.0 6.0 3.0 4.0 6.0
\‘-.% Waterdown Perrelli St Dundas StE Culotta Dr Local Commercial 39.0 2 No Yes One-Sided 2 0.5 7.5 70 Cobrahead Davit 39.0 39.0 9.0 20.0 6.0 4.0 43 24
Waterdown Culotta Dr Culotta Dr Perrelli St Local Residential 50.0 2 No Yes One-Sided 2 0.5 7.5 70 Cobrahead Davit 50.0 50.0 4.0 3.0 6.0 6.0 4.0 4.0 3.5
DMD & Associates Litd.
Westdale Village King St W Cline Ave N Cline Ave N Arterial Commercial 358.0 4 No Yes Opposite 20 05 5.0 100 Single Acorn Post Top 40.0 440 17.0 20.0 3.0 4.0 1.8 20
Westdale Village King St W Paisley Ave N Marion Ave N Arterial Commercial 60.0 4 No Yes One-Sided 3 0.5 9.0 250 Cobrahead Davit 30.0 30.0 17.0 20.0 3.0 40 215 215 213 26 1.1 Pass
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Table 7 - Existing Lighting Conditions for Business Improvement Areas
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4.1 Ancaster BIA

The figure below shows a map of the area. The colours on the map indicate the different
lighting types used. The existing lighting is made up of coach lantern style luminaires on post
top poles (the area shaded in yellow) and cobra head luminaires on utility poles (the area
shaded in blue).

DMD & Associates Lid.

Figure 72 - Lantern Style Lighting

| G. O'CONNOR
CONSULTANTS INC,

In the area shaded in yellow, the existing light levels on the roadway and sidewalks as shown on
the table below are well below recommended standards. The coach lantern style lighting is fairly
old and has reached the end of its useful life. In addition, much tighter pole spacing should be
applied to compensate for light blockage from street trees.

R e
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Figure 73 - Cobra Head Lighting on Utility Pole

In the area shaded in blue, the existing light levels on the roadway and sidewalks as shown on
the table below are slightly below recommended standards. The cobra head lighting is only
slightly below recommended standards and, therefore, could remain as is at present.

The figure below shows a map of the area. The colours on the map indicate the different
lighting types used. The existing lighting is made up of cobra head luminaires on davit arms on
concrete poles (the area shaded in yellow) and single acorn style luminaires on post top poles
with cobra head lighting on davit arms on concrete poles (the area shaded in blue).

Figure 74 - Barton Village BIA

DMD & Associates Lid.

| G. O'CONNOR
CONSULTANTS INC,
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Figure 75 - Cobra Head Lighting

The existing light levels on the roadway and sidewalks for the yellow area are as shown below.
The roadway levels meet the recommended standards. The sidewalk lighting is slightly below
what is required on the near side of the road under the street lighting and well below on the far
side across from the lights. This is due to the single sided lighting spacing.

DMD & Assodates Ltd. Figure 76 - Cobra Head and Acorn Style Lighting

In the area shaded in blue, the existing light levels on the roadway and sidewalks are as shown
on the table below are above the recommended standards. The double acorn style lighting in
CONSULTANTS INC. the median is in good condition.

| G. O'CONNOR
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4.2 Concession Street BIA

The figure below shows a map of the area. The existing lighting is made up of cobra head
luminaires on utility poles (the area shaded in yellow).

Figure 78 - Cobra Head Lighting on Utility Poles

‘h The existing light levels on the roadway and sidewalks for the yellow area are as shown on the
table below. The roadway levels meet the recommended standards. The sidewalk lighting is
DMD & Assodates Lid. slightly below what is required on the near side of the road under the street lighting and well

below on the far side across from the lights. This is due to the single sided lighting spacing.

| G. O'CONNOR 4.3 Dundas BIA

CONSULTANTS INC.

The figure below shows a map of the area. The various colours on the map show the different
types of lighting used. The existing lighting is made up of cobra head luminaires on utility poles

R e
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(the area shaded in yellow) on the side streets and single acorn style luminaires on post top
poles (the area shaded in blue) on the main street.

@D

Figure 80 - Cobra Head Lighting on Utility Poles
DMD & Assodates Ltd. s & g ty

The existing light levels on the roadway and sidewalks for the yellow area are as shown on the
table below. The roadway levels meet the recommended standards. The sidewalk lighting is
slightly below what is required on the near side of the road under the street lighting and well
below on the far side across from the lights. This is due to the single sided lighting spacing.

| G. O'CONNOR
CONSULTANTS INC,
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Figure 81 - Acorn Style Lighting

The existing light levels on the roadway and sidewalks for the blue area are as shown on the
table below. The roadway levels meet the recommended standards. The sidewalk lighting is
slightly below what is required on the near side of the road under the street lighting and well
below on the far side across from the lights on the crossroads. This is due to the single side pole
spacing. On the main road (King Street) the lighting is well above what is required on the
roadway and very slightly below what is required on the sidewalks.

4.4 King Street West BIA

The figure below shows a map of the area. The existing lighting is made up of double acorn style
luminaires on post top poles (the area shaded in yellow).

DMD & Associates Lid.

| G. O'CONNOR
CONSULTANTS INC,

Figure III-1 - King Street West BIA
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In the area shaded in yellow, the existing light levels on the roadway and sidewalks as shown on
the table below meets and well exceed the recommended standards (by double).

Figure 82 - Double Acorn Lighting

In the area shaded in yellow, the existing light levels on the roadway and sidewalks as shown on
the table below to meet the recommended standards.

4.5 Locke Street BIA

The figure below shows a map of the area. The existing lighting is made up of cobra head
luminaires on utility poles (the area shaded in yellow).

DMD & Associates Lid.

| G. O'CONNOR
CONSULTANTS INC,

Figure 83 - Locke Street BIA
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Figure 84 - Cobra Head Lighting on Utility Poles

The existing light levels on the roadway and sidewalks for the yellow area are as shown on the
table below. The roadway levels meet the recommended standards. The sidewalk lighting is
slightly below what is required on the near side of the road under the street lighting and well
below on the far side across from the lights. This is due to the single sided lighting spacing.

4.6 Main Street West Esplanade BIA

The figure below shows a map of the area. The existing lighting is made up of teardrop style
luminaires on davit poles (the area shaded in yellow).

DMD & Associates Lid.

Figure 85 - Main Street Esplanade

| G. O'CONNOR
CONSULTANTS INC,
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Figure 86 - Acorn Davit Lighting

In the area shaded in yellow, the existing light levels on the roadway and sidewalks as shown on
the table below meets the recommended standards.

4.7 Ottawa Street BIA

The figure below shows a map of the area. The existing lighting is made up of cobra head
luminaires on utility poles (the area shaded in yellow).

@ Figure 87 - Ottawa Street BIA

DMD & Associates Lid.

| G. O'CONNOR
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Figure 88 - Cobra Head Lighting

The existing light levels on the roadway and sidewalks are as shown on the table below. The
roadway levels meet the recommended standards. The sidewalk lighting is slightly below what is
required on the near side of the road under the street lighting and well below on the far side
across from the lights. This is due to the single sided lighting spacing.

4.8 Stoney Creek BIA

The figure below shows a map of the area. The existing lighting is made up of single acorn style
luminaires on post top poles (the area shaded in yellow) and cobra head luminaires on utility
poles (the area shaded in blue).

DMD & Associates Lid.

| G. O’CONNOR Figure 89 - Stoney Creek BIA
CONSULTANTS INC,
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Figure 90 - Acorn Style Lighting

The existing light levels on the roadway and sidewalks are as shown on the table below. The
roadway levels meet the recommended standards. The sidewalk lighting is slightly below what is
required on the near side of the road under the street lighting and well below on the far side
across from the lights. This is due to the single sided lighting spacing.

@ Figure 91 - Davit Style Lighting

DMD & Assodates Ltd.
The existing light levels on the roadway and sidewalks for the blue area are as shown on the
table below. The roadway levels meet the recommended standards with the exception of Jones

| G. O'"CONNOR St. from King St. E. to Mountain Ave. N. which is very slightly below what is recommended. The

CONSULTANTS INC. sidewalk lighting is slightly below what is required on the near side of the road under the street
lighting and well below on the far side across from the lights. This is due to the single sided
lighting spacing.
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4.9 Waterdown BIA

The figures below shows a map of the area. The existing lighting is made up of cobra head
luminaires on utility poles (the area shaded in yellow) and single acorn style luminaires on post
top poles (the area shaded in blue).

@D

DMD & Associates Lid.

| G. O'CONNOR
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Figure 93 - Cobra Head Lighting
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The existing light levels on the roadway and sidewalks are as shown on the table below. The
roadway lighting uniformity is below the recommended standards. The sidewalk lighting is
slightly below what is required on the near side of the road under the street lighting and well
below on the far side across from the lights. This is due to the single sided lighting spacing.

Figure 94 - Acorn Style Lighting

The existing light levels on the roadway and sidewalks for the blue area are as shown on the
table below. The roadway and sidewalks lighting levels are below the recommended standards.
The sidewalk lighting is slightly below what is required on the near side of the road under the
street lighting and well below on the far side across from the lights. This is due to the single
sided lighting spacing.

4.10 Westdale Village BIA

The figure below shows a map of the area. The colours on the map indicate the different
lighting types used. The existing lighting is made up of single acorn style luminaires on post top
poles and cobra head lighting on davit arms on utility poles (the area shaded in yellow).

@D

DMD & Associates Lid.
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Figure 95 - Westdale BIA

Figure 96 - Acorn and Cobra Head Lighting

In the area shaded in yellow, the existing light levels on the roadway and sidewalks are as
shown on the table below. Light levels are below the recommended standards with the
exception of the roadway lighting on King St. W. from Paisley Ave. N. to Marion Ave. N. which
meets the recommended standards.

@D

DMD & Associates Lid.

| G. O'CONNOR
CONSULTANTS INC,

142



—_—

i
Hamilton References

Public Works 1. Creating A Healthy Environment: The Impact of the Built Environment on Public
Health, Jackson, Richard J. MD,MPH and Kochtitzky, Chris, MSP, Centers for Disease
Control and Prevention, Sprawl Watch Clearinghouse Monograph Series, 2001.

2. Billion, C.E. and Parson, N.C., Median Accident Study, Long Island, N.Y, Bulletin No.
302, Washington D.C.: Highway Research Board, 1962.

3. Box, P.C., “Comparison of Accidents and illumination,” Transportation Research
Record, No.416, Washington, D.C.: Transportation Research Board, 1972.

4. Revision to IESNA CP-31-1989-Value of Roadway Lighting.

5. Road Lighting as an Accident Countermeasure, CIE Technical Report No.8/2 (including
TC 4.6), Vienna: International Commaission on Illumination, Mar., 1987 draft.

6. Assessing The Potential Benefit Of Adaptive Head-lighting Using Crash Databases,
Sullivan, John M. and Flannagan, Michael J., The University of Michigan,
Transportation Research Institute, Ann Arbor, MI, Report No. UMTRI-99-21, September
1999.

7. Transportation Association of Canada Guide for the Design of Roadway Lighting, 2005.

8. The 1996 Annual Report on Highway Safety Improvement Programs, Report of the
Secretary of Transportation to the United States Congress, U. S. Department of
Transportation, Federal Highway Administration, Publication No. FHWA-SA-96-040.

9. May/June 2002 Public Roads - Roadway Lighting Revisited by Patrick Hasson and Paul
Lutkevich.

10. Informational Report on Lighting Design for Midblock Crosswalks, Publication No.
FHWA-HRT-08-053.

11. Research Report KTC-03-12/SPR247-02-1F Kentucky Transportation Center College of
Engineering, Roadway Lighting And Driver Safety, May 2003.

e 12. Joint Committee of the Institute of Traffic Engineers and the illuminating Engineering
[ | D@ Society, “Public Lighting Needs,” Illuminating Engineering, Vol. 61, No. 9, Sept., 1966,
g\ P. 585.
DD & Asmolatenlid, 13. Box, P.C., “Relationship Between illumination and Freeway Accidents,” [lluminating
Engineering, Vol. 66, No.5, May/June 1971, p. 365.
| G. O'"CONNOR 14. Studies of Traffic Safety Benefits of Roadway Lighting, Highway research record, #440,
CONSULTANTS INC. Washington, DC, Highway Research Board, 1973.

15. IESNA G-1-03 Guideline for Security Lighting for People, Property, and Public Spaces.

143



—_—

”. iI 16. Home Office Research, Development and Statistics Directorate in England titled Effects
of Improved Street Lighting on Crime: A Systematic Study - August 2002 - David P.

Hamlltgn Farrington and Brandon C. Loch.

Public Works 17. The cost benefits of improved street lighting, based on crime reduction, Painter, Kate
and Farrington, David P. Lighting Res. Technolology. 33,1 (2001) p. 3-12.

18. Outdoor Lighting And Crime, Part 2: Coupled Growth, by B. A. J. Clark, B.Sc, M.App.Sc,
PhD, Dip.Mech.Eng; Director, Outdoor Lighting Improvement Section, Astronomical
Society of Victoria, Inc., http://www.asv.org.aug.

19. IESNA DG-22 Design Guide for Residential Street Lighting, Feb 2009 Draft.

20. Updates to Research on Recommended Minimum Levels for Pavement Marking Retro-
reflectivity to Meet Driver Night Visibility Needs, Publication No. FHWA-HRT-07-059,
2007.

21. IESNA RP-33-2010 (Draft) Lighting for Exterior Environments.
22. Dr. C. Ray Jeffery, Crime Prevention Through Environmental Design).

23. The University of Michigan Transportation Research Institute, Characteristics of
pedestrian Risk in Darkness. John Sullivan and Michael Flannagan, Nov 2001, UMTRI-
2001-33.

24. FHWA-PL-01-034 European Road Lighting Technologies September 2001 report.

25. Timothy D. Crowe, Crime Prevention Through Environmental Design, Second Edition,
2000).

26. University of Michigan Transportation Research Institute, Trends in Fatal U.S. Crashes in
Darkness: 1990 to 2006, Sullivan, J.M., Flannagan, M.J. , May 2008.

27. AASHTO Roadway Lighting Design Guide, 2005.
28. IESNA RP-8-00 American Standard Practice for Roadway Lighting, 2000.

29. Wet Pavement Visibility of Pavement Markings, Virginia Polytechnic Transportation
Institute, October 2004.

U_ 30. Minnesota Department of Transportation, Safety Impacts of Street Lighting at Isolated
“\DMD Rural Intersections, 2006-35TS, Published 6-7-08.
DMD & Assodates Tid. 31. Road Lighting As An Accident Countermeasure, Per Ole Wanvik, Norwegian Public
Roads Administration, Arendal, Norway.
T . . . . ign, Edition,
| G. O'CONNOR 32 gggg)‘chy D. Crowe, Crime Prevention Through Environmental Design, Second Edition

CONSULTANTS INC.
33. TAC Illumination of Isolated Rural Intersections, 2001

144



| 7 | |
A |

. Intersection Safety Case Study, Reducing Late-Night/Early Morning Intersection Crashes
By Providing Lighting, US Federal Highway Administration, Office of Safety, FHWA-SA-
09-017.

35. Night Accidents in Parking Lots, Paul Box, June 1999 Journal of Parking

@D

DMD & Associates Lid.

| G. O'CONNOR
CONSULTANTS INC,

145






Appendix A.1

November 25, 2009 Task Force Presentation






WO SUPWP MMM
N ‘Ad1Ing

"PIT S91eDOSSY ¥ dINdA
URTOJN Uo(

UOIIBIUISALJ 9210 JSe] — ApniS

3UNYSIT I00pINQ AISUIYIdwo))

"ONI SLNVLINSNOD
7 HJONNOO.O "D 7




(uonyejuasard
JO pud je) Induj — YOrqpad] 195) e
SeapI Aenuins — sojduwexy apIaoi] e
UIedT — SoIseq SUNYSIT e
[euonewIojuy - 9dodg 19301 MITAJY e

UOIILIUISALJ S, AepoO].




"ONI SLNVLINSNOOD
sdnoid 92107 Ysel pue Vig [[8 YIM ISIRI] [[IM e
757 durpuejsOpPUN pue I3PI[MOUY [BI0] UIIM WL [BIOT e
o UMOIUMOP 33} JO JUIPISA © ST I0UU0)),O "IN e
"JU] sjue}nsuo)) Iouuo),O ‘H Ym [edourrd pue 30931gdIe adedspue] e

s109[o1d adeds31aa1ls ueqin Aurw UINRIIPU() e

sunygi apedej surp[mqg pausdisa(J e

UOIRIDOSSY AYS IB(] [PUOI}RUINU] JO IDqUIDJA e

$9913TWIWIOD SpIepue)s SUNYSI[ SNOIWNU YIM PIA[OAU] e
suonedqnd Sunysi[ I00pINOo [RUON}RU SNORWNU PIIOYINY e

URIAXD 3UNIYSI] I00PINO SIBIA +()S o
QE I9USISIp SUNYSI[ 9AIDY e

Wit 3s1erdads — pIT $93RID0SSY pue (N JO YUIPISAI] o

ured [ yue}[nsuo’) Iy L




uonjejuduw[du]
ASOTOUIQ [, MIN PUR SOATIRIITU] SSUIARS ASIdUY ‘9

DURUUILIA pUe suonerdd( aImidnisenyuy °g
Ayriqedrddy A1oyusaug juswdinby Sunysry %
(S,VIg) sea1y juawAoiduiy ssauisng *¢

eIy 109/01J JuswdAoIdw] UOY[IWEH UMOIUMO( T

spiepuels pue SURYSIT 10j uonedynsn( ‘|

MITAIIAQ - ApnlS UO}TWeH




@D

SUNIIN 92104 Yse] dn-mof[oq — Ie]N/g24

3snoy uadQ
— (DId) WNIoj uoneNsuo) UOHeWIOFU] dI[dNJ — 9Z AON

(DASDIL) 210D UMOIUMO(J
dU3} UI AJIIND3S PUB SSAUIURI[D) UO IO YSBL — SZ AON

uayelRpUN s3dunddW dwos — (VIgVH)
BAIY JuduwRAOIdWI] SsauIsng JO UONRID0OSSY UO)[TWRH

:10J udyeyIdpun 10 / pue dn-19s SSUININ

SIOP[OY2Yels
wo1y Indur 3uniag st 32(o1d ay3 Jo red yueyrodwr uy

SSUIINA - ApnNi§ Uo}ITUIeH




@ (S]9A9] SUTIYSI]) PIIAID SUNRYSI] PUSWIWIOINY

SUOT}LIO0[ SNOLIRA 10 PIPIOIAI
9] [[IM SUOT]R[[RISUI PUEL S[9AJ] SURYSI[ [ed1dA)
soded$39913s SUNSIX JO durjdures paulaIp € UO PISeY e

spIepuels pue saulPpIng Sunysi] dOPAd([ e
spIepuel§

UONL3NSIAUI PUR [IILISAI ‘QOUIPIAD 3S9(
Uuo paseq 3unysI| 10y uoniedoynsnl pue 1pedwli dUI( e

uonedynsn(

spiepuelg pue
3unysry 10y uonedynsnf - [ yed




@D

dual pue juasaid pue 3500 pue s3doduod dopaa(
(w31 A3Y) Indur 328 pue 92104 S, UIIM }[NSUO0D puUe JJN
[2A9] SURYSI] SUNRSIXd JUIWNIOP pue U]

UIDUOD JO
Seale QUIJAP 03 3J1[0d [eJ0] YHM 399U pue PapIaoId sO1ISTILIS SUILID MITARY

(sopeoey 3urping dn Sunygdiy 1) Juswdo[A9p-31 jowoid
pUR 2100 UMOIUMOP 33} dUeyU2 Ued 3unysdi] moy ojur ndur ap1aoi]

seale [RIdWWOD pue ssuIp[ng (ieand pue d1qnd) syof Sunjied ‘syred
‘s9deds39213s JO SURYSI] SUIPILZII SUOHRPUIUWIUOIAI LW PUL I)L3NISIAU]

3unysdiy jo uonedridde ay3 03 pajea1

SSQUITUBI[D puUk AILINDIS ‘A1Jes uo siseydwa ue Yyiim 3100 UMOIUMOP
§,UO}[TWe Ul SUONIPUOD SUNYSI] SUMSIXd 33 dZA[eUR PUR MIIAJY

UMOIUMO(] - Z MR




aujal pue juasald pue 3500 pue s3doduod dofpad(
(w11 A3Y) Indur 398 pue s, yVIg UIIM 1[NSUOD pue J9dN
[2A9] SURYSI[ SUNRSIXD JUWINIOP puUe ud(

(sopeoej suiping dn Sunysif 1) 3udwIdO[AIP-1
djowold pue eale dY3} dULYUD URD 3UNYSI MOY 03Ul Indul apI1aoi]

"BaIE OB dUBYUD URD 31 MOY 0} UOIJe[aI UI S,V
9U3 Jo 3unysdi] SurpIesal SUOI}EPUIWIWIOII YW PUL 1BSISIAU]

(s,VIg) sealy juawaAorduw] ssaursng ($1) U933
9U3} UIYIIM SUORIPUOD SURYSII] SUNISIXd U]} dZA[eUR PUL MIIAY

SBIIY
JudwAOIduwIT ssauisng - € e




Apnjis
93 JO red 31SIIJ 93 329W YIIUM $3ONPOoId pUSWIUIOIY

A31D) 943 $sOIde paulejurew 3 ued jeys syonpoid
paaoidde Jo 3SI] © JO JudWdO[2A3D U] UI ISISSY

JuowdInba UO JUIWIWIOD PUR MITAIY

$9IN)X1J
pue $310d JO AJOLIRA IPIM St AIOJUIAUI SUIISIXH

AIOJUDAU]J
yudwdinby 3unysry - ¢ 3red




3UTISTX? JO SIJOIII puk sUOne[[eIsuUl
MU 107 SAnIoTId JO a[NPayYds 10] yIomdawel doRAd(

suonrerado
pUR JURUIIUIRUWI 3SLI 0} SUOIEPUIWIUIOIT BN

sopeiddn
2IN)onIjselyur 10j sysanbar sdnnur paarada1 A1)

D ULUIUICN
pue suonjerddQ - ¢ Je(d




Lsuonerndo R sanIOe]

A1) 10J AJT[0J ASIdUY dle1odioD) A1), dy3 JO

S[e0O3 93 03 2INQLIIUOD Urd 3UNY3I[ I00PINO MOY UO
SUOTIRPUWIUIOIII YRUW PUR SIAIJRTIIUI SUIARS ASIDUD
sNoLIeA JO AlI[Igedridde 9y} SUIULIDID PUR MIIAIY

sjoedWI [RIUSWUOIIAUD ONPAI 0} IdPIOo Ul sad130e1d
USISOP PUR $32IN0S JYSI[ JUIDIIJID ASIUD JO asn
d(1 ‘SUOIEPUIWIWIOII S,ApN1S 33 Y3NOIY} ‘9IBI0APY e

SIISOJOUYII ] MIN pue
SoANIeIIUT SSUIARS ASIdUY - 9 1Ie]




@D

AJTINDIS
JO SUI] b SUIIBAID AQ AALDR dle[NUWINS URD

}[ 'Sealk [RIDI2WIUIOD JO YOOI Y] dueyus ue)) °
Juawdo[aAap

[eIDI2WIWIOD [ed0] e[nwins o} dppy ue)) -
'1I0JUIOD JO [9AJ] PISLAIOUI B 0)

pPEI[ Ukd YIIUM AJdJeS pue AJLINDJS padueyuy
'SSQUIED JO SINOY 3UuLINp

JUSWIUOIIAUD [ensIA dyenbape ue sopraoi( -

AYSTT AYM




@D

USISI(] [RIUSWUOIIAUY
JSNOIY ], UOIIUIALJ WD) — (LLID

(@adD
USIS9(] [PIUSWUOIIAUY puk ASIdUq Ul diysmoped]

(V) UONeIO0SSY ANS-YIe(] [EUOTIRUISU]

(VSD) UOIIRID0SSY SplepurlS ueipeue))
(DV]) epeue)) JO UOTIRIDOSSY uoneyrodsuel],

(VNSHI) £19100§ Suridaurduy Suneurwn|ly

suoneziuesi() pue spiepuels
{VYSTT 03 MOH




@D

U31S9(J [RIURWIUOIIAUY YSNOIY [, UOTIUAILJ QWD) — (qALID

saoedg
orgng pue ‘Ayredoiq ‘9[doa 105 SUNYSIT ANINDAS UO JUIPPIND €0-1-D YNSIA[ o

AITINDAG

YyoogpueH SURYSIT YNSIAI e
SJUSWUOIIAUY IOLIXY 10§ SUNYSIT €€-dY VNSII o

SSUIP[ING puUe 2IN3Ld [RINIIIYIIY

apIny) ugdIsa SUNYSIT Aempeoy DV.L
(paysiignd aq 03 uU00s) SUNYSIT [EIIUSPISAY ¢Z-O VNSAI
3unysr| Aempeoy §-4J VNSIAI o

:SY[EMIPIS pUR SARMPROY

SQUI[QPIND) pue spiepuel§ 32UdIIJY
{IYSTT 03 MOH




b7 ajqisip
MO||BA cmmhw an|g  18|0IA
08L 009 00 08¢

(4818W_Q| J0 SisldWOUEU UI)
yibuajanepp

-~
-~

i 19|0IA A shey shey
Sanep\\ oipey _en|n shey-X euwIWen) 21WS09)

1opey yos pieH
Buajanepy buo SuolSSIWSURL | /
i L AN wnnoep yibuajanepy Loys

INBMOIDI
| N ___._

vV I

Aauanbaiq moq Aauanbaiq ybiy

WUQ/LL-08¢ UaaMid(q
winIdads a1qIsIa a3 SI ASI2UD JURIPeI ST 1YSTIT — ¢3YSIT SI JeUM

__wnnoadg anaubewonoa|3

u3IS9(J Sunysry jo syedmourig diseq




@D

Stotin] 00S8 S duuej
HIN MOOT ® I0] Indino sealaym Suauin]

0056 St dwre] SqH MOOT © 10] IndinQ e
sqe[ 1S9 AQ painseawl
d1e 9dA) durey yoed 10J Indino udwINg e

JYSI 9
JO IoMOd PIATDIAd U] JO 2INSLIW V e

QITRUTWIN| U} WOIJ PIIIUID 1U3IT e
SUdWIN

u3IS9(J Sunysry jo syedmourig diseq




2INSLIUI 0} PISN I IYST']
Xn7 1°0 = (uoou [[nJ) IYSIUOON
XN /1 01 = Suny3sI[ 19213 [ed1dA],

XN'T 00S = 99O
XNT 0S/ = 3YIeurradng

XNT 000‘T = Aep 3SLIIRAQ
XNT 000‘01 = Aep Auung

:STOA[ 1YSIT JO sordurexy
SQdURUIWIN[] [IUOZLIOL] PUE [RI1IIIA

XNT92°01 =931
(Terrdduan) so[pued-1007 10 (OLIIdW) XN'T Ul PIINSEIN

BaIR UDAIS B UO 3UI[[e] SUNRYSIT JO Junowy
doueuIwn|[]

u3IS9(J sunysry jo syedmourig diseq




AFojoursr 2] FunySry Suppussiapu ) — f-7 48y

‘I mn...m._w.. {24} 1004-84nebs Jad SusWMT]
f {xn)) ;aA8wW Jad suswwnm
{pa) sejapueg

(1emodapue) Jo) Apsuapl] ——  duwe

i Ry
- / / _ ..,__f_,

-

suBn

10j28) 8y \

usIS9(J Sunysry jo syedmourig diseq




WU :
WNUIXDUL 10 / PUD WUNUIULILL :
28D12AD JO OTIRI B S PAINSLIJN o

BIIR UDAIS 10 3URYSI 2Y3) JO
SSOUUDIAD I0 UONINQIIISIP Y], e

AyruLojrun

usIS9(J Sunysry jo syedourig diseq




ISIUIEOD 2ANSOF PUD AANETaN B sapdwnxg — -7 amBg

=
=
=3
e
[}
=
=
=
[}
|W.u
=
=)
=
=
B
-]
L]
[}
=
e
=
=

ARISOd I9JI] - QAIISOJ / SATIR3IN e

mwuw_DrO 299S O] 1SeI1UO0I PooU oA\
1SeI1U0))

u3IS9(J SsunysIy jo syedourig diseq




000C ‘6 dUinjoA YooqpuvH VNSAI
- 2y "9Ad U3 AQ PaAIIAd 2 Isnl ued

SUTYIOWIOS UYITUM I IDURISIP I3 St PIULJIP
ST AJTIQISIA ‘suonedijdde 100pIno 104

(N STIeyM — AIIQISIA
u3IS9(J Sunysry jo syedmourig diseq




dIe[H) - }dadu0) AMTIQISIA
usIS9(J Sunysry jo syedmourig diseq




(dUe)SIp WOIJ
PIMIIA SIUSI] }9313S) dWII) IDAO0
QWIOSIdYIOY — 24V] D) IDUDSINN

(ooq
e 3uIpeal uaym Aqredu dure|

JUSLIQ) W} I9AO JOJUIOISIP
SASNB)) — AUV]L) 1L0J10IS1(]

(wreaq Y31y uo sdure[ peay
Ied) 3urpul(q — 24019 AJ1qvsiq

:9Ie dIe[3 JO SUOTIBIIISSE]D I

dIe[D - 3dadU0) AJIQISIA
usIS9(J Sunysry jo syedmourig diseq




AP NS P - e,
TS A B v

APV ARl RS MY D i
e LNIOEI 0N 1 AP S T

ST _ ¥ WELEONTL galMASdYT

1 LN T T
AUHMN TDOD

jPde IO T e LR 1D

P AR MTESN IS0

] LSRN
LHEMaw

kS HTEAHEMHIHDHN

'y Lanay | saaubap, W paunsesa 'eunjesedius) J0)oa §o
SLLEH U] Daujap 8g UED Samnos (S| snaues |0 eauesestide Jos0D sy |

HEEEEEEHEEE

u31S9(J Sunysry jo syedmourig diseq




AN00T-H0G

0L

G

(uononpui)
sdwe-3

ABT- HOT

(asealou|
siem)

0T

(uoneziinn
1004d)

G8T - G¥T

wnipos
9INSSald MO

+ Av¢

L0

0ST - ¥

wnipos
alnssaid ybiH

MN0E 01 M.

050

Gcl -9/

oplleH [e1BIN

+ Av¢

12°4Y)

G9 - 0¢€

lodep
AinasaN

08

ACT — AL

60

0/ - 0€

JUu=a3Salon|4q

Xapu|
Bulspuay
10]0D

(sInoH)
917 dwe]
abelany

9jI7Jo puz Je
uoneldaidaq

uswn-
dwe 9

(vem
lad suawn))

Aoeolyg

adA | dweq

uostredwo)) 321nog JYys3ry -
u3Is3(] 3unysry jJo sfedourig orseq




AJLIeTD) [BNSIA U0112319(J 322190

IpIeH [PION WINIPOS 2INSSaI] YSIH

opITeH [eI9IN  SdH
us1S9(J Sunysry jo syedmourig diseq




UOIIPURI I0[0J 33 191329 aY3 YD Y3 IdyS3Iy 2y

(00T-0) TID 92U _YSIY 943 ‘YIYS I0[0D SSI[ Y], ‘9IINOS
dU} Idpun pue JYS3I[Aep Idpun paurwex? a1e sdigd 1nojod Y],

"22.IN0S

© AQ P2I9pPUAI 21k SIOJ0I S,3103[q0 Uk [[oM MOY S3QLIdSIP YD YL

(I1YD) XApU] SULIdPUIY INOJ0)
usIS9(J Sunysry jo syedmourig diseq




I2pPUd] 10J sd3ds pue sdurmelp aredar]
SSULIPUII pUe suone[mnd[ed 3unysiy ayelnpun
SunuNOW pue saIreurwiny 3935

3unysrT Jo adAL pue 941§ 103[0S

319 ‘S31I9JJ9 ‘S[2AQ] SUNYSIT — LI SUNYSIT dULI(]

$SID0IJ USISI(] SUNYISIT




SIUQPISAI [I0] uo sideduwr 3y3iy 1dg
$3SSAUISTI] [0 UO s3oedui]

so11do 100d Ylim sarreurwn’|

S1YSIOY SURUNOW PIIJLIISAY

SQNIYS pue $3313 WOIJ 93eYd0[q IY3TI']
S3UIP[ING YHM SPIFUOD

SOLMIIIN IDY30 M SIOIFUOD)

SUOIIRIIPISUO)) USISI(]
$SID0IJ USISI(] UNYI3I]




?:: aoueuIwn|||
[BIIBA
paulejuiey|
winwiulpp|

oney Ajuuiojiun
|eluozLIoH
winwiulpyj -
o}-abeJany

(xn|) @aueuwnjj
|ejuoziioH
abesany
paulejulej]

AMianoy
ueLnsapad

S[9AT - SUNYSIT M[eMIPIS




sojdurexy Sunysry y[emapis




soduwrexy Sunysry J[emapis




0'0/0v

0'0/0Y

€0/0€

MO

9'0/0'9

L'0/0°L

G'0/0°'S

wnipsiy

8'0/0'8

6°0/0°6

9'0/0'9

ybiH

S'0/0°S

9'0/0'9

0'0/0Y

MO

8'0/0'8

6°0/0°6

9'0/0'9

wnipap

0'T/0°0T

¢tT/0¢ct

8'0/0'8

ybIH

10109]]10D

8'0/0'8

6°0/0°6

9'0/0'9

MO

TT/OTT

ET/IOET

6'0/0°6

wnipa

S T/0°ST

L'T/OLT

¢'T1/0¢T

ybIH

8'0/0'8

6'0/0°6

9'0/0'9

MO

0'T/0°0T

¢1/0¢ct

8'0/0'8

wnipa

€T/IOET

V'T/I0vT

0'T/0°0T

ubiH

Aemssaidx3

S'0/0°S

9'0/0'9

v'0/0°Y

d
sse|D AemaalH

8'0/0'8

6'0/0°6

9'0/0'9

\v
sse|D AemaalH

m>m|_\me>|_

oney
aoueulwnNT
Buijiap

c_Em\mzmm

oley
Anwioyiun

a)/XN|

rd

a/XN|

ed
¥ cd

a)/XN|

Td

ealy
12113u0D

uelllsapad

peoy

(senpep

abelany pauleiurel\ wnNwiulp)
uolyedljisse|) Juswaned

©aly 101)}U0D
uell1sapad pue peoy

S[OAJT - SUNYST'T AeMPeOoy




ONIDVdS AlHD
AVMOYOY HOLYIN
0L aldo MIvm3aals

JAVHO MTYM3A|S LY
ANIOd A[HD FONYNINAT
IVLNOZIMOH MTvM3AIs

\ INIOd a4 JONYNIWNT
ITVLNOZIHOH AYMAYOX

{LNIWIHNSYIW

IVDILEIA 40 NOILDTHIA FLYDIAN
SMONYNY) MTYM3AIS A0SV WS'L 1Y
FONYNINNTI TVDILYIA W IVAMIAIS

(312AD FHYNINNT

40 SANT HLOE T¥IIdAL) NOILYIND YD MIYMIAIS
HO4 A3 L1IWO 38 TIVHS al¥9 TWLNOZIYOH JHL
NO 370d 3HL OL1 INIDYray SLNIOd NOILYNIWNT

uorje[nare) M[emapis / Aempeo




peIH eIqO)) — SaITeurun|




IATIRIOIJ(] - SdITeuruun|




IS TS ST A N 2 P
HHHH 101081|09/101061[03

LSom__ou\}mpEm_I -Aemssaldx3

JAemyBiH-Aemssaldx3
\>m§_a__._->m§mmmaxm_

: wnipa uonesyisse|n) Aempeo

ST _ IPRIAI _ eoyisse|n peoy

WNWIUIAI-0} (xn]) 321pU0) ueLysapad Aq Juswaned
-abeJany }Je aoueulwn|j] paulejulel) abesany

S[9AJT - SUNYSIT UOIDISIIU]




ATWYMSSOHD NO
xn|eee FONYNINATT TVDILY3AA 8-S

MTYMSSOHO NO
XN\ z2Z JONVYNINNTTI WOILYIA 8N

HIWMSSOHD NO
xn|oge FONVYNINATT TYDILYIA 8-3

HIWMSS0HOD NO
FONVNINNTT TYDILLYIA 8-M

FONYNINATI TV.LNOZINOH
NOILOISHILNI

LEL
(NIWronY)

OlLYY FOVHIAY
ALIWHOLIND QINIVLNIYIN

S11Ns3d Lnd1lno

(SMTYMSSOHD 1TV ¥O4
TVOIdAL) JONVYNIWNTII
IVIILEIA HTYMSSOHD

NOLLO3HId
SINIWIHNSVYIW
IVOILH3A

drduwrexy uonenoe)

(IvDIdAL) 370d FHIVNINNT

NOLLO3HIO T3AVYL 8N

+ o+ o+ o+

+ o+ o+ 4+
0Z 02 |2 S L2 SE L2 L)

(IVOIdAL) XTVYMSSOHD

JONVYNIANTTI
IVLNOZIYOH
NOILDISHILNI

Uo1oosSIaluj




3unysIy 30dg — JUDDY e

d0BJINS UO I - SUIZRID) e

:$309131

(Surdueyd 107109 ‘s, (1) I0[0D) e

2INJX3) YIep 10 IYSIT — 0eyIns 123[qO e
JIep 10 JYSIT — SpPUNOIINg e

:AQ payoeduwir uonyeuTWIN([I [RIMII A
[EOTILID SAITRUTWIN] SUIIRIOT e

ATe[3 99 J0U IsnW SUNYSIT e

SQITRUTUIN ]

SINSS] - 3UNYSTT [eINIONIYIILY




Xn| 061

Xn| 001

Xn| 0L

aoueuiwn||| |e13BA
}obie| abesany

$aaeyng yleq pue sbuipunouing yieg

$99eJINS yJeq wnipapy pue sbuipunoing yieq
sa9eng 1yB17 wnipayy pue sbuipunoling yieq
sa2eng 1617 pue sbuipunosng yleq

saoepng yieq pue sbuipunosing wbug
$80epINg yieQq wnipapy pue sbuipunosing ybug
saaeyng 167 wnipapy pue sbuipunoung ybug

saoeung ybr pue sbuipunoing bug

uonduasaq ealy

S[9AYT - SUNYSIT [LINIONIYILY




$109]J 3ulzZelir)
SUNYSIT [eINIIYILY




SULRPUIY - SURYSIT [eINIINIYIIY




SULRPUIY - SURYSIT [eINIINIYIIY




sojduwrexy - SUnRYSIT [8INIIAYILY




(e -In.kk’:ﬂé!ff b
|-

Bl

7o)
o)
o
QL
=
qe;
<
.
o0
-
os
=
o0
o i
-
o
q®)
P
=
e
@
)
e
o i
=
@)
-
<




sojduwrexy - SUnRYSIT [8INIIAYILY




sojduwrexy - SUnRYSIT [8INIIAYILY




sojduwrexy - SUnRYSIT [8INIIAYILY




@D

JaMsuy pue suoIisang)

118 9)IS oM AJ1)) WIOI] PIPROJUMOP
2q ued uonejuasaid sty Jo Ado)







Appendix A.2

Minutes of BIA, Police and City of Hamilton Meetings






CNOHOON0): | CONSULTANTS INC.

Landscape Architecture m Environmental Planning m Resource Analysis

3310 South Service Road, Suite 205, Burlington ON L7N 3M6 Tel: 905 681-7604, Fax: 905 681-2944
E-mail: ocon@oconnor-consultants.com Website: www.oconnor-consultants.com

MINUTES OF B..LAA MEETING

Project: - Hamilton Outdoor Lighting Study Meeting No. |
Client: ~ City of Hamilton Date:  11/17/2009
Location: 20 Hughson Street, Suite 807, Hamilton File No. 1160

Present: - Kathy Drewitt, Downtown Hamilton B.I.A. Rep.
Mike Field, City of Hamilton
Glenn O’Connor, G. O’Connor Consultants Inc.

Purpose of the Meeting: To meet with representatives from each B.l.A. area to review any
lighting issues/concerns.

ITEMS

1.1 Overall BIA precinct — McNab (west), Rebecca (north), Mary (east), Hunter (south).

1.2 Lighting in trees added several years ago to enhance light levels, not for decoration.

1.3 Reason decorative lighting approved and initiated was to add more light, not just
decorative! Wanted bright as possible.

1.4 Issue, low light levels, on side streets, sidewalks especially, cobra heads, not pedestrian

friendly area.

1.5 Concentrate efforts with Le’ Ann Seely, look at options for the Gore Pedestrian Mall.

1.6 Concern light levels on sidewalks, generally low.

1.7 What is best lighted area? King Street, high level (south leg of King St. best lighted) in
BIA opinion.

.8 North side of King, felt to be darker.

.9 James poorly lit north of King.

.10 King William also poorly lit, even new section.

.11 Main Street very poor lighting.

.12 New work downtown is generally good except side streets John/Catharine, poorly lit
(old cobra heads).

1.13  Alleyways poorly lit, need attention.

1.14  McNab Street — Kathy requested long term pedestrian through Impark McNab site to
Gore. GOCI provided some history on 2009 site plan application and issues.

.15 Light levels proposed for public and private parking levels are of concern to B.I.A.

.16 Need to do conversion from old parking lot light levels to new light levels.

17 This study also includes facade lighting.

.18  BIA does not want bit pixel board lighting.

.19 Want fagade lights to fit street.

.20 Potential for lighting manufacturers to give discount packages on lighting; qualifies

— | — ] — ] — —

— | — ] — ] — ] — ] —



mailto:ocon@oconnor-consultants.com
http://www.oconnor-consultants.com/

Minutes of Meeting No. 1
November 17, 2009

under facade program.

1.21  Potential issue, private lights (fixtures) may encroach onto public “air space”.

1.22  Many downtown property owners were/are interested in doing architectural lighting.

1.23  Alleyways difficult to get lighted/repaired.

1.24  Suggestion 18, 24, 30 (1820’s) building facade, one owner King Street, south leg. Do
as a demonstration building, owner interested. Kathy will look for previous “design
idea”.

1.25  New City park on Rebecca St. b/w John and Catharine.

1.26  Hamilton Downtown B.I.A. main lighting concerns:

1. Parking lots
2. Streets

3. Facades

4. Pedestrian
5. Monument

1.27  Other area — GO centre at Hunter.

1.28  Contacted Mark Cox — Police Officer, 6 beat Officer; issue with bright and dark spots.

1.29  King St., James to Bay poorly lit, bad/worst dark.

1.30 Liked Bay St. lighting (street/pedestrian), good.

Yours truly

G. O’'CONNOR CONSULTANTS INC.

Glenn A. O’Connor OALA CSLA

C.C. Mike Field, City of Hamilton

Don MclLean, DMD & Associates Ltd.

THESE MINUTES ARE CONSIDERED TO BE A TRUE AND ACCURATE RECORD OF THIS MEETING. ANY OMISSIONS
OR DISCREPANCIES WITH RESPECT TO ITEMS APPEARING IN THESE MINUTES MUST BE REPORTED TO THIS
OFFICE IN WRITING NO LATER THAN ONE WEEK FROM THE DATE OF RECEIPT OF THESE MINUTES

Page 2 of 2



CNOHOON0): | CONSULTANTS INC.

Landscape Architecture m Environmental Planning m Resource Analysis

3310 South Service Road, Suite 205, Burlington ON L7N 3M6 Tel: 905 681-7604, Fax: 905 681-2944
E-mail: ocon@oconnor-consultants.com Website: www.oconnor-consultants.com

MINUTES OF B..LAA MEETING

Project: - Hamilton Outdoor Lighting Study Meeting No. 2
Client: ~ City of Hamilton Date:  11/17/2009
Location: - 204 Ottawa Street North, Hamilton File No. 1160

Present:  Patty Despinic, Ottawa Street B.I.A. Rep.

Mike Field, City of Hamilton
Glenn O’Connor, G. O’Connor Consultants Inc.

Purpose of the Meeting: To meet with representatives from each B.l.A. area to review any

lighting issues/concerns.

ITEMS

2.1

Big issue, overhead hydro wires only on east side of Ottawa St.

2.2

Ottawa Street widened sidewalks pre-1996.

2.3

Commercial assessment study, John Archer, doing 5 BIA’s. Near end of study, to be
completed in 2009.

2.4

Commercial district, many BIA serve local area only, service and shops used by local
people.

2.5

Ottawa Street — completely disproportionate draw of commercial, therefore draws
more City-wide and outside City users.

2.6

Traditionally, area was furniture, then sewing, now home décor. Need larger market
segment and geographic draw.

2.7

More recent evolution, to become home décor/district; umbrella is bigger with home
décor.

2.8

This is a driver for big trade area, greater proportion of shoppers from outside of City,
from many other cities whose expectations differ.

2.9

Lighting poor, lighting Main to Barton generally all poor.

2.10

All visual clues, everything at same sight line above eye.

2.11

Banners merge in with other sign elements.

2.12

Gaps in decorative poles on street.

2.13

Pole at Ottawa near Main.

2.14

Ottawa, nothing different from Ottawa St. to side streets.

2.15

25 decorative poles on Ottawa St.

2.16

Lighting is currently for road, not people.

217

Sidewalks are +=3m which is great, also unusual.

2.18

Ottawa St. has had over 60 applications for facade improvements; lighting has had little
attention to date. Needs encouragement, demonstration project.



mailto:ocon@oconnor-consultants.com
http://www.oconnor-consultants.com/

Minutes of Meeting No. 2
November 17, 2009

2.19  Suggested to encourage lighting in fagade applications.
2.20  Concern with Municipal parking lot lighting.
2.21  Recent cameras installed late fall 2009, Police prefer white light for safety and cameras
to identify colours carefully/correctly.
2.22  lIssue with alleyways, report being prepared for draft report to go to Council December
2009.
2.23  Some alleyway lighting provided now, historically, when an issue was identified by
police, then could get lights.
2.24  BIA promote alleyway lighting, but encourage private sector to undertake work.
2.25  Alleyway not treated differently assumed or unassumed.
2.26  Question on responsibility for alleyway lighting. What is purpose of lighting alleyway?
Alleyway lighting program.
2.27  lssue with how alleyway is used; recommendation to classify alleyways, rank them, etc.
Class 1 to Class 10; get certain components for a type of ranking.
2.28 Recommendation to develop a ranking; future initiative? In this regard, lighting could
then systematically be prioritized.
2.29  Doug Onishi (Dillon Consulting) doing study of alleyways. Primary focus/concern is
Ottawa St.
2.30 Ottawa St. BIA Wish List
1. Want overhead wires buried (overhead hydro)
2. Want better pedestrian lighting, brighter, more even
3. Break up vertical space (clutter) within same zones above eye level top of doors to
gutter of eaves trough
4. Capture fagade lighting within grants (City grant)
0 Eclectic street, outside of box, therefore not heritage banners and lights all on
City poles. Banners, hanging baskets, lights, want different and unique.
0 Prefer not to have heritage lights, something interesting, different
0 Asked for guidelines for fagade lighting
0 Fagade lighting, reason not being done is a lack of vision and costs to business
are unknown
Yours truly

G. O’CONNOR CONSULTANTS INC.

Glenn A. O’Connor OALA CSLA

C.C. Mike Field, City of Hamilton

Don McLean, DMD & Associates Ltd.

THESE MINUTES ARE CONSIDERED TO BE A TRUE AND ACCURATE RECORD OF THIS MEETING. ANY OMISSIONS
OR DISCREPANCIES WITH RESPECT TO ITEMS APPEARING IN THESE MINUTES MUST BE REPORTED TO THIS
OFFICE IN WRITING NO LATER THAN ONE WEEK FROM THE DATE OF RECEIPT OF THESE MINUTES

Page 2 of 2



CROXOOWN[0): W CONSULTANTS INC.
Landscape Architecture m Environmental Planning m Resource Analysis

3310 South Service Road, Suite 205, Burlington ON L7N 3M6 Tel: 905 681-7604, Fax: 905 681-2944
E-mail: ocon@oconnor-consultants.com Website: www.oconnor-consultants.com

MINUTES OF B..LAA MEETING

Project: - Hamilton Outdoor Lighting Study Meeting No. 3
Client: ~ City of Hamilton Date:  11/17/2009
Location: 223 Wilson Street East, Ancaster File No. 1160

Present: — Bob Wilkins, Ancaster B.I.A. Rep.
Karen Wilkins, Ancaster B.I.A. Rep.
Rev. Brownlie, Ancaster B.I.A. Rep.
Jim Panoff, Ancaster B.I.A. Rep.
Mike Field, City of Hamilton
Glenn O’Connor, G. O’Connor Consultants Inc.

Purpose of the Meeting: To meet with representatives from each B.L.A. area to review any
lighting issues/concerns.

ITEMS

3.1 Looking at City-wide lighting.

3.2 Looking at all BIA areas.

3.3 Issues/concerns — Ancaster is scheduled to have streetscape rebuilt in 2012/2014.

3.4 Rail trail link an issue.

3.5  Ancaster Heritage Village BIA, 1798 — 3" oldest community in Ontario.

3.6 Sympathetic to heritage/empathetic, buildings, lights, furniture, want to discourage,
through traffic encourage pedestrian friendly walk/bike enjoy shopping/business district.

3.7  “Heritage” is big issue, visually inviting and safe place to be.

3.8 Streetscape currently very poor quality.

3.9 Roseau St. well lit. Wilson Street poorly lit, want distinctive lighting, friendly. Different,
special and differ from other communities.

3.10  Existing lights very old, bad spacing, retrofitted and poorly functioning.

3.11  Wilson Street, Montgomery at Old Mill, Valley Drive — asking for lighting of trail (rail
trail) and trail at Fieldcote want to light trail.

3.12  Great loop trail system; want to develop lighting on trails.

3.13  Light Farmer’s Market area (at St. John’s Anglican Church).

3.14 Town Hall area and park; many lighting were burnt out, need maintenance.

3.15  Wilson poorly lit; want flexibility for tree lighting, pole lights — want all 46 poles and
double-hanging baskets all lighted.

3.16  Want LED spot lights on hanging baskets.

3.17  Want banners.

3.18  Want light duplex for Christmas lights.



mailto:ocon@oconnor-consultants.com
http://www.oconnor-consultants.com/

Minutes of Meeting No. 3
November 17, 2009

3.19  Make a system for all parts.

3.20 Ideally want two level lights, combined pedestrian and vehicular lighting.

3.21  Ancaster BIA issues to be addressed:

1. Pole spacing poor, road and sidewalk lighting uneven

2. Ancaster will have a special zoning C-7. Special side yard and front yard setback
3m setback; 3m between commercial buildings Ancaster want side yard sightlines
Want special treatment in front of Town Hall
Concern regarding safety issue and brightness and even
5. Want flexibility for tree uplighting from ground given large # of mature trees (high

maintenance)

W

3.22  Want tree and wreath lighting programs in future.

3.23  Balance amount of light with well lighted and low level.

3.24  Facade lighting important.

3.25 Concerns
e Parking lots and roads
e Pedestrian routes/walkways
e Building facade lighting
e Specialty areas
e Widen sidewalks where possible

Yours truly
G. O’'CONNOR CONSULTANTS INC.

Glenn A. O’Connor OALA CSLA

C.C. Mike Field, City of Hamilton
Don MclLean, DMD & Associates Ltd.

THESE MINUTES ARE CONSIDERED TO BE A TRUE AND ACCURATE RECORD OF THIS MEETING. ANY OMISSIONS
OR DISCREPANCIES WITH RESPECT TO ITEMS APPEARING IN THESE MINUTES MUST BE REPORTED TO THIS
OFFICE IN WRITING NO LATER THAN ONE WEEK FROM THE DATE OF RECEIPT OF THESE MINUTES

Page 2 of 2



CNOHOON0): | CONSULTANTS INC.

Landscape Architecture m Environmental Planning m Resource Analysis

3310 South Service Road, Suite 205, Burlington ON L7N 3M6 Tel: 905 681-7604, Fax: 905 681-2944
E-mail: ocon@oconnor-consultants.com Website: www.oconnor-consultants.com

MINUTES OF B..LAA MEETING

Project: - Hamilton Outdoor Lighting Study Meeting No. 4
Client: ~ City of Hamilton Date:  11/25/2009
Location: 79 Hamilton St. North, Waterdown Legion File No. 1160

Present:  Linda Naccarato, Waterdown B.I.A. Rep.

Other Waterdown B.I.A. Reps, not identified
Don McLean, DMD & Associates Ltd.

Mike Field, City of Hamilton

Glenn O’Connor, G. O’Connor Consultants Inc.

Purpose of the Meeting: To meet with representatives from each B.L.A. area to review any

lighting issues/concerns.

ITEMS

4.1 Mike provided an overview of study and work completed to date.

4.2 Discussion on perception of lighting issues in downtown and safety, crime, etc.

4.3 Generally, felt Waterdown main are streets well lit. Very good, core BIA not a
problem; overall look more an issue than brightness/darkness.

4.4 Could use updating of fixtures, consider newer technology. Given the lighting was
installed in approximately 1992/1993.

4.5  City of Hamilton goal to have a 20% energy reduction by 2012.

4.6  Generally, B.I.A. is happy with lighting. Issue with plexiglass housing falling out,
exposes bulb. Ongoing, a recurring issue.

4.7 Report will go to City Council with recommendations and policy. Report will be
completed May or June 2010.

4.8 Good lighting, people are not afraid to go out at night, people feel safe in Waterdown.

4.9  Lighting generally reliable, not frequent, but lights do go down in groups. Wondered
about replacement program, frequency and program.

4.10  Issue with photocell and age of sensors; they need to be replaced.

411  Not entire BIA area covered, currently only #5 (east-west), Mill St. to Hamilton Dr.;
areas north of #5 not covered. This was not deemed to be a high priority.

Yours truly

G. O’'CONNOR CONSULTANTS INC.

Glenn A. O’Connor OALA CSLA
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C.C. Mike Field, City of Hamilton
Don MclLean, DMD & Associates Ltd.

THESE MINUTES ARE CONSIDERED TO BE A TRUE AND ACCURATE RECORD OF THIS MEETING. ANY OMISSIONS
OR DISCREPANCIES WITH RESPECT TO ITEMS APPEARING IN THESE MINUTES MUST BE REPORTED TO THIS
OFFICE IN WRITING NO LATER THAN ONE WEEK FROM THE DATE OF RECEIPT OF THESE MINUTES
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G. O°CONNOR

CONSULTANTS INC.

Landscape Architecture m Environmental Planning m Resource Analysis

3310 South Service Road, Suite 205, Burlington ON L7N 3M6 Tel: 905 681-7604, Fax: 905 681-2944
E-mail: ocon@oconnor-consultants.com Website: www.oconnor-consultants.com

MINUTES OF MEETING

Project:

Client:

Location:

Present:

Hamilton Outdoor Lighting Study Meeting No. D
City of Hamilton Date:  11/24/2009
155 King William, Hamilton FileNo. 1160

Sergeant Michelle Moore, Hamilton Police Service
Team of 13 Beat Officers present

Mike Field, City of Hamilton

Glenn O’Connor, G. O’Connor Consultants Inc.

Purpose of the Meeting: To meet with representatives from the Hamilton Police Service area to

review any lighting issues/concerns in the Downtown Core.

ITEMS

5.1 Wellington to Bay is defined as Core Downtown.

5.2 This Outdoor Lighting Study came out of task force for safety and cleanliness.

5.3 Public versus private parking, including issue regarding lighting alleyways, will it be
considered in study.

5.4  Alleyway, Mary St. to John St., King William/John an issue.

5.5 James to Wellington, between King to KW parallel, alley an issue.

5.6 Parking lots KW, across from 77 King William, Catharine and KW from clubs — drinking
at night an issue.

5.7  Beside Connaught is dark, street lights near parking lots would help.

5.8 Sidewalks and roads are uneven in many areas, especially side streets.

5.9  Off beaten path, alcoves, doorways are issues, off side of buildings property STDS —
hidden, dark areas are an issue, especially lack of lighting.

5.10  South of GO Station, south of tracks not well lit residential areas.

5.11  North side of King, James to Bay not well lit.

5.12  Gore Park being redeveloped, open up park, lighting will be revisited.

5.13  White lights preferred, do not like HPS. White light needed for colour rendition and
identification.

5.14  Bowen, Jackson to Main an issue.

5.15  Lighting near bar areas could be improved (they like new lights at Hess Village).

5.16  North side of York Street poor, near Copps Coliseum.

5.17  Prefer lights on Bay St. high/low style.

5.18  Market St. at rear of Copps is dark, west side of Bay.

5.19  This will displace crime to other areas.

5.20 James St. North, west side near Mulberry, alley south James to Hughson, near behind
231 Hughson.



mailto:ocon@oconnor-consultants.com
http://www.oconnor-consultants.com/

Minutes of Meeting No. 5
November 24, 2009

5.21  Alleyways lighting be careful. Provides a sense of comfort. Gives the criminal the upper
hand; sets normal user up for issue with “trapped” spots. Perception of safety in lit
alleys, be cautious. If lighted, must do alcoves and hidden areas so as to not create a
false sense of safety and security.

5.22  Concession St. alleys, some low-level lighting; not great.

5.23  Watch to ensure you are not inviting them into an unsafe area. Light hiding spots in
alleys; look at individual alleys and develop a strategy for City.

5.24  Look at what area should be lighted, look at threat assessment.

5.25  Pressure property owners to upgrade lights.

5.26  Police prefer motion sensitive lights, so activity is noticed.

5.27  Encourage private sector to light alcoves, especially with motion detectors.

5.28 Main St., Catharine to Walnut is poorly lit.

5.29  Double check video camera projects.

5.30  Hess Village, successful new lighting added; assists police in their work.

5.31  John Street North (McLaren Park) is dark, 181 John St.

5.32  Parkette beside Reardon is dark (demolition park) on King William.

5.33  Beasley Park, path lighting, ok. Edges dark, pathway to Hell? Park generally dangerous.

5.34  John to James/Gore Park, Caroline and Main parking lot poor, King and Hughson.

5.35 3 methadone clinics downtown, bars. High # of people with issues.

5.36  Central crime analyst, check for night/day stats.

5.37  Pedestrian lights new streets, ok.

5.38  Cobra heads provide poorly lit pedestrian areas.

Yours truly
G. O’'CONNOR CONSULTANTS INC.

Glenn A. O’Connor OALA CSLA

C.C. Mike Field, City of Hamilton
Don McLean, DMD & Associates Ltd.

THESE MINUTES ARE CONSIDERED TO BE A TRUE AND ACCURATE RECORD OF THIS MEETING. ANY OMISSIONS
OR DISCREPANCIES WITH RESPECT TO ITEMS APPEARING IN THESE MINUTES MUST BE REPORTED TO THIS
OFFICE IN WRITING NO LATER THAN ONE WEEK FROM THE DATE OF RECEIPT OF THESE MINUTES
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CNOHOON0): | CONSULTANTS INC.

Landscape Architecture m Environmental Planning m Resource Analysis

3310 South Service Road, Suite 205, Burlington ON L7N 3M6 Tel: 905 681-7604, Fax: 905 681-2944
E-mail: ocon@oconnor-consultants.com Website: www.oconnor-consultants.com

MINUTES OF MEETING

Project:  Hamilton Outdoor Lighting Study Meeting No. 0
Client: ~ City of Hamilton Date:  03/08/2010
Location:  City Centre, 334 R.H. File No. 1160

Present:  Ken Coit, City of Hamilton
Mike Field, City of Hamilton, Electrical Street
Lighting Specialist
Khaldoon Ahmad, City of Hamilton
Dave Zimmer, City of Hamilton
Glenn O’Connor, G. O’Connor Consultants Inc.

Purpose of the Meeting: To review project with urban design staff, including work completed to
date on draft report, comments from public, study status and next steps.

ITEMS

6.1 Rail trail: Chedoke Golf Course to McMaster (C.P. rail trail) is being lighted by City.

6.2  Add a paragraph in report to state custom lights not recommended in City.

6.3 Document must leave flexibility for public art in future (nothing in report restricts this).
A section on monument lighting is provided related to public art.

6.4  Asimple encroachment agreement for lighting should allow the lights to encroach on
right of way (R.O.W.).

6.5  Check site plan guidelines to ensure the report is in alignment.

6.6  Character zones downtown, heritage character zones, part of zoning by-law addresses
existing building and new buildings. GOCI to review “Downtown Heritage Character
Zone Design Guidelines” report. Check for applicability.

6.7  Check on urban design www. Heritage zone guidelines. Site plan guidelines on web.

6.8  Call Ken D’Andrade, Planning Department re: requirements. Standard conditions,
pole lighting, needs an engineer to review clauses in site plan guidelines. Are they
correct/appropriate?

6.9 How do you approve fixture types? Commentary on criteria.

6.10  Welland is doing an entire city wide conversion to LED (FYI).

6.11  Draft recommendations, show to staff for comments. Guidelines, not policy
documents. Lighting better if non-staggered on streets. Comment on day versus night
crimes.
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Minutes of Meeting No. 6
March 8, 2010

6.12  Anticipate questions of task force (clean and safe).

Yours truly
G. O'CONNOR CONSULTANTS INC.

Glenn A. O’Connor OALA CSLA

C.C. Mike Field, City of Hamilton
Don MclLean, DMD & Associates Ltd.

THESE MINUTES ARE CONSIDERED TO BE A TRUE AND ACCURATE RECORD OF THIS MEETING. ANY OMISSIONS
OR DISCREPANCIES WITH RESPECT TO ITEMS APPEARING IN THESE MINUTES MUST BE REPORTED TO THIS
OFFICE IN WRITING NO LATER THAN ONE WEEK FROM THE DATE OF RECEIPT OF THESE MINUTES
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CNOHOON0): | CONSULTANTS INC.

Landscape Architecture m Environmental Planning m Resource Analysis

3310 South Service Road, Suite 205, Burlington ON L7N 3M6 Tel: 905 681-7604, Fax: 905 681-2944
E-mail: ocon@oconnor-consultants.com Website: www.oconnor-consultants.com

MINUTES OF B..LAA MEETING

Project:  Hamilton Outdoor Lighting Study Meeting No. 7/
client: - City of Hamilton Date:  03/15/2010

Location: 249 King Street East, Hamilton (International B.I.A.
office)
Present: - Mary Pocius, International B.I.A. Rep.
Mike Field, City of Hamilton
Devon King, City of Hamilton
Glenn O’Connor, G. O’Connor Consultants Inc.

FileNo. 1160

Purpose of the Meeting: To meet with the representative from the B.I.A. area to review any
lighting issues/concerns and update on work to date.

ISSUES

7.1 Quality of light.

7.2 The B.LLA. want more than minimum light levels. B.l.A. pushing to exceed minimum
standards.

ITEMS

7.3 General introduction/overview of work to date. 6 part study, report in draft mode.

7.4 Alleyway lighting. Sidewalk lighting was discussed.

7.5 Alleyway lighting: often an entrance to residential has access to walkups from alleyway.
2"/3" floors. Access not on King Street to residential, generally at rear alleyway.

7.6 When apartments upgraded, B.I.A. has recommended gates from alley to secure entry.

7.7  Entrances to apartments, B.I.A. encourages safe rear entries, good visibility.

7.8 Alleyways: report will recommend consultation with police 1* before any alley lighting.

7.9  Street light computer modeling was completed. Confirmed calculations in field. All
downtown streets were checked and reviewed with photometer against model.

7.10  Roadways generally passed. Most sidewalks did not pass. Results consistent across
North America. Generally, sidewalk/pedestrian lighting given little attention.

7.11  “Decorative lighting” misused term. The lighting is more than decorating, it was called
this to differentiate from standard street lighting.

7.12 A pilot project on Vine Street between James and McMaster — replaced Cobrahead
with L.E.D. lights. This is being monitored. First impression is that it is good. More
efficient optics, less shadow spots, more uniform “white light”.

7.13  Want sidewalk well lighted, satisfy police requirements, white light source.

7.14  B.L.A. will go with police and go to location, specific to make recommendations for
alleyway lighting on a case by case basis. Not universal solution. Report will set out
principles. Individual applications or circumstances will be looked at on an as required
basis to determine best solution(s).
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Minutes of Meeting No. 7
March 15, 2010

7.15  B.L.A. has changed its opinion on how alleyways should be addressed. They now agree
with police and report.

7.16  Quality of light. Complaints about light an issue.

7.17  They agreed it is partially issue of perception with lighting, rather than the actual
lighting light levels.

7.18  Concern with consistency of lighting downtown. Sidewalk lighting could be improved.

7.19 International Village has 30 restaurants downtown.

7.20  Aesthetics of lighting also an issue. Report offers commentary.

7.21  Fagade lighting — B.I.A. has been vocal to light facades. Fagade grants include lighting,
B.I.A. encouraging facade lighting. Encouraging King William to be improving fagade
lighting throughout. B.I.A. is encouraging lighting with facade grants.

7.22  Street tree lighting, was started to give impression of brightness downtown.

7.23  B.l.A. has an AGM held annually in October. Suggestion to highlight lighting & fagade
study. 40-60% of members attend AGM of the 126 owners. Suggest small handout be
available. B.I.A. and City to coordinate a presentation by Mike Field.

7.24  B.L.A. has a bimonthly newsletter, they can publish findings if desired of study
highlights.

7.25 International Village is a “traditional B.l.A.”, owner occupied, small scale business,
independent owners, few chain owners.

7.26  Suggestion to have City do a presentation with Hazel Milesome and Mike Field to
B.ILA.’s, give the members an overview of study, work completed to date.

7.27  Fagade examples, light versus dark, show examples to encourage business owners to
make improvements to their facades.

7.28 A new B.I.A. Executive Director is starting mid-March 2010. Mary Pocius is phasing
out/retiring and will provide transition to new Director.

7.29 By 1991, recession 3 blocks, 3 /2 blocks had 54,100 ft* vacant retail. At 55% vacant.
Since 1991, B.I.A. has expanded 2 times. As of 2010 + 6-7% vacancy rate only.

7.30  Some long term tenants, many have been on street a long time.

7.31  Generally, the B.I.A. is pleased to have been consulted and agrees with the preliminary
recommendations.

Yours truly
G. O’'CONNOR CONSULTANTS INC.

Glenn A. O’Connor OALA CSLA

C.C. Mike Field, City of Hamilton
Don MclLean, DMD & Associates Ltd.

THESE MINUTES ARE CONSIDERED TO BE A TRUE AND ACCURATE RECORD OF THIS MEETING. ANY OMISSIONS
OR DISCREPANCIES WITH RESPECT TO ITEMS APPEARING IN THESE MINUTES MUST BE REPORTED TO THIS
OFFICE IN WRITING NO LATER THAN ONE WEEK FROM THE DATE OF RECEIPT OF THESE MINUTES
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CROXOOWN[0): W CONSULTANTS INC.
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3310 South Service Road, Suite 205, Burlington ON L7N 3M6 Tel: 905 681-7604, Fax: 905 681-2944
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MINUTES OF B..LAA MEETING

Project: - Hamilton Outdoor Lighting Study Meeting No. @
Client: ~ City of Hamilton Date:  04/06/2010
Location:  Concession St. B.I.A, Hamilton File No. 1160

Present:  Lorne Lozinski, B.I.A. Rep.
John McPherson, B.I.A. Rep.
Devon King, City of Hamilton
Mike Field, City of Hamilton
Glenn O’Connor, G. O’Connor Consultants Inc.

Purpose of the Meeting: To meet with the representatives from the B.I.A. area to review any
lighting issues/concerns and update on work completed to date on the study.

ITEMS
8.1 One full-time police officer on Mountain Community Police Facility. Visibility of
alleyways a concern. Lights in alleys dim, HPS, not white light, is currently used.

8.2 Fall 2009 — Mike reviewed alley lights near Concession, repairs made to Concession
Alleyway lights. Concession B.I.A. has been working on problems/crime issues.
Alleyways cleaned up, removed debris, trees, etc. This has been a big effort and has
been successful with good results to date.

8.3 Police have assisted with cleanup, garbage, lights added in alleys. Police started a
reading program, worked with schools. Area has improved.

8.4  Colour of light a concern, it is dim light along streets.

8.5  Concession Street lighting. Poorly lighted, pole lights, light levels low. 2 cameras on
street — poor image quality due to colour of lights. Mike noted Concession Street is
actually well lighted from a photometric standpoint. It is more of a perception issue
due to colour rendition. City puts street lights on Horizon Utility poles. Intended to do
streetscape upgrades in 2014 at which time the overall lighting will be reviewed.

8.6  Overhead wires an issue with respect to aesthetics. Next steps.

8.7  Suggested that Mike speak to Diago, the Concession Street police officer. Mike will
meet separately from this meeting and confirm any issues.

8.8 2 cameras that are installed are 360° pan tilt type, full rotation style. Police Services
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Minutes of Meeting No. 8
April 6, 2010

need to identify if there’s a current issue with cameras. Image quality is thought to be
very poor. Cameras, 1 at Summit and 2™ by Pro Transmission. The issue is possibly
due to light colour source (H.P.S.).

8.9 Light quality issue concerns. Formal request must come through the appropriate
channels, Police Services must identify/request changes to lights, if required. B.l.A. will
follow-up. Alleyway lighting is not patrolled, B.I.A. can report through hotline any
lights that are out.

8.10  Concession B.I.A. has 43 volunteers! Concession Street is the only B.I.A. that does not
have posters, etc. Stores will put signs in window. Posters not permitted on poles and
are immediately removed.

8.11  Mountain Park, Sam Lawrence Park & Brow are poorly lighted. Prostitutes and drugs at
Brow. Good surveillance with community police which has made a big difference to
neighbourhood.

8.12  B.LA. invited Mike to attend a B.I.A. meeting. 3" Tuesday of month, 2" floor of the
library. When study complete, Mike can present findings to B.I.A for their information.

Yours truly
G. O’'CONNOR CONSULTANTS INC.
Glenn A. O’Connor OALA CSLA

C.C. Mike Field, City of Hamilton
Don McLean, DMD & Associates Ltd.
Rob Fraser, DMD & Associates Ltd.

THESE MINUTES ARE CONSIDERED TO BE A TRUE AND ACCURATE RECORD OF THIS MEETING. ANY OMISSIONS
OR DISCREPANCIES WITH RESPECT TO ITEMS APPEARING IN THESE MINUTES MUST BE REPORTED TO THIS
OFFICE IN WRITING NO LATER THAN ONE WEEK FROM THE DATE OF RECEIPT OF THESE MINUTES
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MINUTES OF B..LAA MEETING

Project: - Hamilton Outdoor Lighting Study Meeting No. 9
Client: ~ City of Hamilton Date:  04/06/2010
Location: - Dyndas B.I.A., 6 Cross Street File No. 1160

Present:  Darlyne Mills, B.I.A. Rep.
Phyllis Kraemer, B.I.A. Rep.
Mike Field, City of Hamilton
Devon King, City of Hamilton
Glenn O’Connor, G. O’Connor Consultants Inc.

Purpose of the Meeting: To meet with the representatives from the B.I.A. area to review any
lighting issues/concerns and update on work completed to date on the study.

ITEMS

9.1 No concern with lights in Dundas. Currently, overlighted, generally satisfied with lights
and maintenance. York Road to Cross Street, concern on King. King Street okay
except York to Cross section.

9.2 Areas outside B.I.A. a concern with lighting.

9.3 Poles being refurbished with paint program. Mike has arranged sequential refurbishing.

9.4  Safety issue identified. Access plates are missing on pole bases. City is replacing access
cover plates. Currently, cast iron. New ones being made of fiberglass to replace cast
iron covers which are being stolen and sold for scrap.

9.5 6-8 poles were removed and are in storage at City. These were removed at Shoppers
Drug Mart. Plan to replace/install 6 poles on King Street. In future, Albert Street or
Millers Lane could use poles and lights. The poles will match as re-use.

9.6  B.LA. generally happy with lighting levels on street.

9.7  Parking lot behind the R.B.C. near fire hall is dark.

9.8  Light level low at King Street on Cross to York, several apartments and seniors. East end
of town.

9.9  West end generally okay. Alleyways and Millers Lane somewhat dark, but underused.
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Minutes of Meeting No. 9

April 6, 2010

9.10  Alley at Shoppers Drug Mart, scary, not well lighted. No natural surveillance.
Municipal maintenance an issue.

9.11  Dundas — Streetscape is planned for 2013 major streetscape upgrades.

9.12  Don't see any need to upgrade lights. Satisfied with current system. When redone,
extend length of lighting in town.

9.13  Happier with Dundas than other B.I.A.’s lighting.

9.14  Wreath program good. Stored by a private sector company in Markham for annual
installation.

9.15 Do not like G.F.1. plugs as they regularly trip out.

Yours truly

G. O’'CONNOR CONSULTANTS INC.

Glenn A. O’Connor OALA CSLA

C.C. Mike Field, City of Hamilton

Don MclLean, DMD & Associates Ltd.
Rob Fraser, DMD & Associates Ltd.

THESE MINUTES ARE CONSIDERED TO BE A TRUE AND ACCURATE RECORD OF THIS MEETING. ANY OMISSIONS
OR DISCREPANCIES WITH RESPECT TO ITEMS APPEARING IN THESE MINUTES MUST BE REPORTED TO THIS
OFFICE IN WRITING NO LATER THAN ONE WEEK FROM THE DATE OF RECEIPT OF THESE MINUTES
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MINUTES OF B..LA MEETING

Project: - Hamilton Outdoor Lighting Study Meeting No. 100
Client: ~ City of Hamilton Date:  04/06/2010
Location:  Barton Village B.I.A., 406 Barton Street FileNo. 1160

Present:  Shelly Wonch, B.I.A. Rep.
Devon King, City of Hamilton
Mike Field, City of Hamilton
Glenn O’Connor, G. O’Connor Consultants Inc.

Purpose of the Meeting: To meet with the representative from the B.I.A. area to review any
lighting issues/concerns and update on work completed to date on the study.

ITEMS
10.1  The B.I.A. is concerned that we did not meet with police officer, Dale Neil.

10.2  Shelly has not been in area much at night. Beat officer works in daytime.

10.3  Alley lighting, basic issue. Some specific areas. Request to have some alleyways lighted.
335 Barton, 333-331 (“Studio Gallery”). West of 335 Barton; on the north side. Want
lighted. Many similar issues in alleyways. West of studio gallery is alleyway. Lighting on
Barton, satisfactory. Have decorative lighting. Keep maintained. Mainly decorative
purposes. Agreed with recommendation of report on alleyways.

10.4  Decorative lighting installed = 2006. Issue: can’t have bike lanes due to limited space with
bumpouts and median islands. Cannot have bike lanes due to spacial restrictions. EMS
and emergency vehicles can’t get through therefore can’t have bike lanes.

10.5  B.LA. Ferguson to Sherman — limits of B.I.A.

10.6  Business: 2-3 bakeries, 2-3 pubs, pizza, convenience stores, sign co., printers therefore very
mixed uses in this B.I.A.
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10.7  Looking at gateway ideas with Dave Zimmer. Poles/gateways for entrances.

Yours truly
G. O’CONNOR CONSULTANTS INC.
Glenn A. O’Connor OALA CSLA

C.C. Mike Field, City of Hamilton
Don MclLean, DMD & Associates Ltd.
Rob Fraser, DMD & Associates Ltd.

THESE MINUTES ARE CONSIDERED TO BE A TRUE AND ACCURATE RECORD OF THIS MEETING. ANY OMISSIONS
OR DISCREPANCIES WITH RESPECT TO ITEMS APPEARING IN THESE MINUTES MUST BE REPORTED TO THIS
OFFICE IN WRITING NO LATER THAN ONE WEEK FROM THE DATE OF RECEIPT OF THESE MINUTES
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November 26, 2009 Public Open House, Display Panels
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July 9th, 2010 - Task Force Work Shop
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