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1.0 INTRODUCTION

1.1 OVERVIEW

This roadway lighting design manual has been developed for the City of Rochester. This is a standalone
document that provides design professionals with the lighting design guidelines for various roadway/street
types within the City of Rochester.

1.2 BACKGROUND

The City of Rochester has multiple departments that are involved in roadway lighting. The general
breakdown is as follows:

Rochester Public Works and the Rochester Parks Department are responsible for the design, installation,
and maintenance of lighting associated with sidewalks and pathways that are publicly lit around the City
of Rochester. Most bike and pedestrian paths are not illuminated other than in areas of safety concerns.
These installations are separately metered.

Rochester Public Works is responsible for the design, installation, and maintenance of traffic signals and
roadway lighting that are installed on traffic signal structures. These installations are separately metered.

Rochester Public Works is responsible for the design of roadway lighting installed as part of roadway
projects along with coordinating the associated civil work. Rochester Public Utilities, owns, and maintains
the roadway lighting system other than the fixtures on traffic signal structures. Rochester Public Utilities
bills Public Works a per fixture/pole amount to recover capital, maintenance, and energy costs.

Rochester Public Utilities is responsible for the design of roadway lighting installed as part of new
commercial and residential subdivisions. Rochester Public Utilities installs and maintains these lighting
systems and invoices Public Works a per fixture/pole amount to recover capital, maintenance, and energy
costs.

Prior to this Design Manual Rochester Public Utilities based its lighting designs loosely on
recommendations from a 1982 study that was performed at the time the City of Rochester was examining
converting their roadway lighting system from incandescent/mercury vapor to high pressure sodium. Prior
to this Design Manual the consultants used by Public Works on road projects typically used applicable
IES standards or MNDOT standards.

Prior to this Design Manual there was not a lighting design guideline consistently applied and as
redevelopment and development occurred within the City of Rochester the neighboring developments lost
the desired uniformity and consistency with the lighting systems currently in use. Additionally, the
departments within the City are typically installing light-emitting diodes (LED) fixtures for outside lighting
which results in additional lighting concerns related to light levels, correlated color temperature, and glare.

1.2
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This comprehensive lighting design guide will assist the City of Rochester in developing a high-quality

standard of lighting installations and will improve the consistency of the lighting systems throughout the
City of Rochester.
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2.0 LIGHTING BASICS

2.1 OVERVIEW

Roadway and street lighting is used to increase visibility for both the drivers and the pedestrians
interacting with the vehicular traffic. Safety for both the drivers and the pedestrians is critical when
designing roadway lighting systems along with improving traffic flow by improving driver visibility

2.2 PURPOSE OF ROADWAY LIGHTING

According to llluminating Engineering Society (IES) Recommended Practice for roadway lighting IES RP-
8 the principal purpose of roadway and street lighting is to allow accurate and comfortable nighttime
visibility of possible hazards in sufficient time to allow appropriate action. For a pedestrian, this can mean
better visibility of the surroundings and the sidewalk. For the driver of the motor vehicle, it will mean time
to stop or to maneuver around an obstacle. Good lighting has been shown to significantly reduce
nighttime accidents. For most streets and sidewalks, good lighting has been reported to increase the
feeling of personal security of pedestrians.

2.3 VISIBILITY OF OBJECTS AND LIGHTING QUALITY

Visibility is the ability for the eye to see an object. The driver requires a level of visibility to be able to see
the changing environment such as the alignment changes to the road, signage, or other obstacles that
require visual detection. The visual detection may then require a physical response, so the visual
detection needs to be accurate, precise, and quick to allow for the driver to respond to the changing
condition.

Lighting Quality refers to the ability of the light to make the object visible. There are several factors that
need to be considered when designing roadway and street lighting. Reduction in glare from either the
light source or reflected sources is one of the factors that needs to be considered. For example, reducing
the glare from these sources will increase the lighting quality and therefore will increase the visibility in the
driving environment.

2.4 EFFECTS OF LIGHT EMITTING DIODE (LED)

The intent of this chapter of the Design Guide is to summarize the findings of the American Medical
Association (AMA) CSAPH Report 2-A-16: Human and Environmental Effects of Lighting Emitting Diode
(LED) Community Lighting. There is still ongoing research being conducted by scientific organization
regarding the findings issued by the AMA in the report. As such this Design Guide will not provide a
specific response to the findings until all scientific findings are completed and made public. The AMAs
report and the subsequent responses to the reports from other agencies are included in the attachments
in their entirety for the reader to review in full and make their own findings regarding the impact and
effects of Light Emitting Diodes (LED) on humans and the environment.

2.4
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American Medical Association (AMA) CSAPH Report 2-A-16: Human and Environmental Effects of
Lighting Emitting Diode (LED) Community Lighting.

The AMA reports states the advantage of using LED lighting for street and roadway lighting include the
energy efficiency and longer lamp life of LED lighting. This leads to energy savings and reduced
operating costs in addition to savings in taxes, and maintenance costs as well with benefit seen in
lowering air pollution and reduction in the use of fossil-based carbon fuels. The AMA report identifies
several potential adverse health effects of electric light exposure at night. The report states the core
concern is the disruption of circadian rhythmicity. The report explains that the short wavelengths (blue)
electric light sources as disrupting the transition to nighttime physiology from evening exposure. This is
similar to the exposure seen from tablet computer screens, backlit e-readers, and room lighting typically
seen in homes. The report states that these effects are not seen from longer wavelength light such as
from wood fires or lower wattage incandescent lamps. The report states that there are detrimental effects
to the environment as well using the short wavelength (blue) LED lights. Examples are given such as the
birds that navigate via the moon and star reflections at night, insects that fly around a light source until
exhausted and die, and that lightning bugs cannot “see” each other when light pollution is pronounced
reducing the reproduction rates of lightning bugs.

The following is the conclusion stated in the CSAPH Report 2-A-16: Human and Environmental Effects of
Lighting Emitting Diode (LED) Community Lighting in its entirety.

CONCLUSION

Current AMA Policy supports efforts to reduce light pollution. Specific to street lighting, Policy
H-135.932 supports the implementation of technologies to reduce glare from roadway lighting.
Thus, the Council recommends that communities considering conversion to energy efficient LED
street lighting use lower CCT lights that will minimize potential health and environmental effects.
The Council previously reviewed the adverse health effects of nighttime lighting and concluded
that pervasive use of nighttime lighting disrupts various biological processes, creating potentially
harmful health effects related to disability glare and sleep disturbance.

The following is the recommendations stated in the CSAPH Report 2-A-16: Human and Environmental
Effects of Lighting Emitting Diode (LED) Community Lighting in its entirety.

RECOMMENDATIONS

The Council on Science and Public Health recommends that the following statements be
adopted, and the remainder of the report filed.

1. That our American Medical Association (AMA) support the proper conversion to
community-based Light Emitting Diode (LED) lighting, which reduces energy
consumption and decreases the use of fossil fuels. (New HOD Policy)

2. That our AMA encourage minimizing and controlling blue-rich environmental lighting by
using the lowest emission of blue light possible to reduce glare. (New HOD Policy)
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3. That our AMA encourage the use of 3000K or lower lighting for outdoor installations
such as roadways. All LED lighting should be properly shielded to minimize glare and
detrimental human and environmental effects, and consideration should be given to
utilize the ability of LED lighting to be dimmed for off-peak time periods. (New HOD
Policy)

The entire AMA report can be found in Appendix I in this Design Guide.

The Department of Energy (DOE) released a statement: Street Lighting, Blue Light, and Light at Night
and the DOE has assembled a variety of resources on these topics, to provide accurate, in-depth
information to clarify the current state of the scientific understanding. The DOE states that as the Earth’s
population grows so too will the lighting increase throughout the world. The DOE goes on to say the
increase in lighting has sparked a wide-ranging set of concerns about the increase in energy use, light
pollution, and the potential health impacts stating the difference between what has and has not been
scientifically established is often blurred. DOE states that with the invention of electric lamps came issues
such as energy use, environmental impacts, potential health effects in both flora and fauna and sky glow.

The DOE states the following Concerns:

Concerns have recently surfaced over the rapid conversion to LED technologies in general
illumination applications, mostly stemming from the perceived (but typically misunderstood)
increased content of short (i.e., “blue”) wavelengths that can play important roles in some of the
costs noted above. In actuality, the concerns being raised pertain to all broad-spectrum or “white”
light sources in use today (interior as well as exterior). A key factor, however, is that the bulk of
the incumbent outdoor lighting in the U.S., especially in street and roadway lighting applications,
is presently supplied by a narrower-spectrum source (high-pressure sodium — HPS) with
considerably lower amounts of short wavelength content. Much of the new concern therefore
arises from projected abrupt increases in short wavelength content that could be introduced to the
night environment from converting such narrower-band exterior sources to white light LEDs.

The DOE states the following potential of LEDS

A critical factor often missing in the popular discourse, however, is that LEDs bring numerous
attributes to the table in addition to their high energy efficiency and long lifetimes, including an
intrinsic ability to engineer their spectral content and inherent compatibility with controls.
Combined, these capabilities enable many potential benefits like dimming and dynamic alteration
of spectral output: features that no other outdoor lighting technology has offered in any practical
sense to date.

LEDs thereby represent a lighting source for the 21st Century. No other lighting technology
comes close to their ability to address the seemingly inevitable increases in the myriad costs
otherwise coming to our global future; in fact, LEDs and associated controls may be the only
practical means of addressing them.
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The statement by the DOE can be found at the following link. There are a number of topics in the DOE
website in the form of additional links the go into greater detail on these topics.

https://www.energy.gov/eere/ssl/street-lighting-blue-light-and-light-night

The llluminating Engineering Society (IES) issued a statement the same month the AMA report was
issued. The IES statement is as follows in its entirety:

NEW YORK, June 28, 2017 — Last year, the American Medical Association (AMA) announced a
Policy that encourages restrictions on the spectral properties of outdoor area and roadway
lighting, based on CSAPH Report 2-A-16 from their Council on Science and Public Health. The
IES reviewed the report and issued a statement that same month, emphasizing our intent to do a
more thorough review of the report and to establish a dialog with the AMA.

After completing our review, we joined with the International Association of Lighting Designers
(IALD) and approached the AMA about revisiting the report. A process was put in place to revisit
the report with expanded expert input from our organizations, and we worked diligently on this
effort for throughout the year. The effort remains a work in progress, but given the current
uncertainty of a resolution, the IES Board of Directors issued Position Statement PS-09-17 in
response to the AMA Policy and Report.

Our IES/IALD emphasis has been to work toward developing a collaborative process with the
AMA Council for the benefit of our constituencies and the general public. Through our discussions
with the AMA during this past year, we identified several significant issues within the CSAPH 2-A-
16 Report that deserve more careful and comprehensive analysis, and our members have
provided review and commentary. The AMA process unfortunately did not allow our organizations
or our members to have direct dialog with the AMA Council. The CSAPH will continue
deliberations on the topic, but our ability to participate directly in these deliberations remains
questionable.

Our IES/IALD organizations have worked together to provide balance and accuracy to the AMA
on this important topic. Our responsibility is to comprehensively review the AMA Policy within the
context of the applications affected for the benefit of the public: the AMA has published a policy
that affects roadway lighting, without including input from those with expertise in roadway lighting;
and the AMA policy purports to be directed at health effects due to sleep disruption, but does not
address the many various parameters and inputs known to have an equal or greater effect on
sleep than spectrum or CCT. The AMA Policy encourages restrictions on spectral quality of light,
absent any qualifications for light level or duration of exposure and does not consider the possible
positive aspects that spectral content might contribute to vehicular and pedestrian safety. These
are positions that the IES Board of Directors enunciates in PS-09-17.

The IES is dedicated to continuing working with the AMA on these issues. In 2012, the AMA
adopted Policy H-135.932, noting in particular the “need for further multidisciplinary research of
occupational and environmental exposure to light-at-night”, the recognition of how interior lighting
and the use of electronic media affect sleep disruption especially in children and adolescents, and
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the need for work environments operating in 24/7 fashion to have employee fatigue risk
management plans in place. We believe that these are critical topics to pursue with the AMA, and
we hope that through this process of working through the issues with the 2016 AMA report, the
IES can find common ground to address these very important concerns.

The IES Board of Directors Position Statement PS-09-17 can be found at the following link:

https://www.ies.org/about-outreach/position-statements/ies-board-position-on-ama-csaph-report-2-a-16-
human-and-environmental-effects-of-light-emitting-diode-led-community-lighting/

The International Association of Lighting Designer (IALD) issued a statement on AMA CSAPH Report
2-A-16, Human and Environmental Effects of Light Emitting Diode (LED) Community Lighting. The IALD
statement is as follows in its entirety:

In July 2016, the American Medical Association (AMA) issued a policy statement (AMA Policy
H-135.927) recommending spectral and CCT limits on outdoor and roadway lighting. Since the
publication of the policy, the IALD has worked with the IES (llluminating Engineering Society) to
persuade the AMA to revisit both the policy statement and the report on which it is based,
“Human and Environmental Effects of Light Emitting Diode (LED) Community Lighting” (Report
2-A-16). Specifically, we have been working with the AMA’s Council on Science and Public
Health, the AMA group that issued the initial report.

On 27 June 2017, the IES issued “Position Statement PS-09-17”, which places the organization
on record as disagreeing with both the AMA report and the AMA policy statement of 2016
regarding outdoor lighting. The IALD fully supports IES Position Statement PS-09-17.

While we believe that the scientific research cited by the AMA does not support its policy
recommendations, we welcome the AMA’s interest in the impact of light on human beings. The
IALD and the IES will continue our efforts to bring all interested groups together to devise
standards and policies that are scientifically sound and environmentally friendly.

This Design Guide reinforces the importance of energy efficiency while maintaining a high standard of
human health and environmental wellbeing. The Design Guide supports the further research in
understanding the impact of artificial lighting in general and recognizes the expanding role that LED
lighting has in the future and understands the expansion of lighting and specifically the expansion that will
occur with LED lighting as population grows and LED lighting becomes even more affordable in term of
capital cost and the increasing efficiencies being seen by the LED resulting in more and more energy
efficient solutions. This will result in the Earth’s population as a whole moving toward LED lighting
solutions and as such this Design Guide looks forward to future publications from scientific entities
furthering the debate and reaching an undisputed conclusion.

Finally, Sernberg Lighting published a paper in an attempt to abbreviate the topics and list in bullet format
the central point’s being made on each side. This paper is included in this Design Guide and can be
found in the Appendix I.
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2.5 LIGHTING WARRANTS

This Roadway Design Guide is intended to be used for roadway or street lighting projects when and after
the roadways or streets have been determined to warrant lighting.

2.6 ROCHESTER'S FUNCTIONAL CLASSIFICATIONS

According to the Rochester Comprehensive Plan 2040 Travel patterns and Link Analysis report the
ROCOG 2040 Long Range Transportation Plan classifies streets in the region based on intended function
and character. This “functional classification” serves as a general street network plan and designates
each street role for different types of travel markets. The classification not only identifies the purpose of
the street, but it can be used to apply design standards like lighting levels and criteria such as lighting unit
spacing guidelines.

The following are the Functional Classifications for Roadways and Streets in the City of Rochester and is
taken from the Rochester Comprehensive Plan 2040 Travel patterns and Link Analysis report.

A. Interstate and Interregional Corridors

1. Description: Serve inter-city, inter-regional, or interstate travel at higher speeds with a high
level of continuity to minimize indirection of travel between regional origins and destinations.
Serve as primary freight routes, handling movements having trip length and travel density
characteristics indicative of substantial statewide or interstate travel.

2. Examples: Interstate 90, US 52 North of Interstate 90.
3. |ES Classification of Area or Roadway: Freeway.
B. Strategic Arterials

1. Description: On a regional basis, Strategic Arterials supplement the Interstate/Interregional
Corridors by providing connections to smaller cities and other important economic activity
centers not on the interregional system. The major function of Strategic Arterials is to provide
for the mobility of traffic. Service to abutting land is a secondary concern. The speed limit on
Strategic Arterials can range from 30 to 65 mph depending on the land use environment in
which they are located. By nature of their size, most small urban areas will not generate
internal travel warranting an urban Strategic Arterial network. The Strategic Arterial system
for these small urban areas will largely consist of extensions of rural strategic arterials into
and through an area. In larger urban areas, Strategic Arterials are of regional importance,
carrying high volumes of higher speed traffic, including through traffic, with limited service to
abutting land and design characteristics such as medians and limited traffic signalization to
enhance traffic flow.

2. Examples: East and West Circle Drive, 12" Street SE.

2.9
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3.

IES Classification of Area or Roadway: Expressway.

C. Primary Arterials

1.

2.

3.

Description: Primary Arterials provide service to trips of moderate length at a somewhat lower
level of travel mobility than Interregional Corridors or Strategic Arterials. This system
distributes travel to smaller geographic areas than the travel sheds typically associated with
the higher order systems. On a regional basis, Primary Arterials serve trip lengths
characteristic of intra-county service. Travel served will primarily be between significant traffic
generators (either individual uses or concentrations of development) or will be part of a
collection function routing travel to higher level routes. Regional Primary Arterials are
roadways generally not of statewide importance but of countywide importance. On a regional
basis, Primary Arterials should be spaced at such intervals, consistent with population
density, that all developed areas of the county are within a reasonable distance of a primary
arterial or higher order highway. While Primary Arterials allow for the integration of both local
and regional travel, the majority of traffic on the system is not typically low speed local access
traffic. Arterials should be managed to provide safe and efficient through movement, while
providing some access to abutting lands. On an urban basis, Primary Arterials serve to
connect major activity centers of sub-areas not served by higher order streets. Major
commercial streets will typically be of a Primary Arterial classification. Arterials are important
in providing the “last mile” ling for commuters and freight service to major employment areas
within cities. Such facilities will typically carry local bus routes and provide important network
connectivity and continuity, but ideally should not penetrate identifiable neighborhoods.

Examples: 2™ Street SW, 4™ Avenue SW/NW, and 19" Street NW.

IES Classification of Area or Roadway: Major.

D. Secondary Arterials

1.

Description: Secondary Arterials are similar in function to Primary Arterials but carry lower
volumes, serving trips of shorter distances and with a higher degree of property access.
Corridors will typically be shorter length routes that serve important mobility functions within
urban or regional subareas. Secondary Arterials will improve the connectivity of the overall
network on a localized basis and will typically provide access to a mixture of land uses. In
non-residential or higher density residential areas, these routes will be important for truck and
transit accessibility. They serve secondary traffic generators such as community business
centers, neighborhood shopping centers, and multi-family residential areas.

Examples: 41st Street NW.

IES Classification of Area or Roadway: Major.
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E. Primary Collectors.

1.

2.

3.

Description: Primary Collector streets typically provide land access and traffic circulation
among multiple adjacent residential neighborhoods and within commercial districts and
industrial areas. They distribute traffic movements from such areas to the arterial street
system and keep local area movements off the major road system. Collectors typically do not
accommodate through traffic and are not continuous for any great length. In rural areas,
Primary Collectors should be spaced at intervals, consistent with population density, to collect
traffic from local roads and bring all developed areas within a reasonable distance of a
collector or higher order road. Primary collectors are predominantly two lane roads, with at-
grade intersections. Individual access for every lot should be discouraged unless lots are of
sufficient frontage to provide adequate spacing between driveways. The cross section of a
collector street may vary widely depending on the type, scale, and density of the adjacent
land uses. This type of roadway differs from the arterial system in that on-street parking is
typically permitted, posted speed limits typically range between 30-35 mph, and traffic
volumes typically range between 2,000 and 7,000 vehicles per day. In the central business
district, and in other areas of like development and traffic density, the collector system may
(and desirably will) include a grid of streets which forms a logical entity for traffic circulation.

Examples: 6" Street SW, and Pinewood Road SE

IES Classification of Area or Roadway: Collector

F. Local Collectors

1.

Description: Local Collectors will primarily serve residential areas, serving to connect
adjacent neighborhoods, to deliver residential traffic to neighborhood activity centers and to
deliver traffic from local streets to the higher order street network. At the level of local
collectors, individual access for every lot is compatible with the function of the street and the
street should operate at lower speeds, incorporating as necessary traffic management
features to minimize travel speed. While local collectors are designed to discourage through
traffic, it is with the understanding that traffic generated in adjacent neighborhoods is not
considered through traffic where these neighbor hoods are not divided by a higher order
street. Long segments of the continuous local collector streets are not compatible with
functional design of the street network. Long Continuous collectors will encourage through
traffic, essentially turning them into secondary arterials. Ideally, collectors should be no
longer than 1/2 to 3/4 miles without the introduction of discontinuity into the route.

Examples: 31 Street/12"" Avenue SW, and 20™ Street SW.

IES Classification of Area or Roadway: Collector.
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G. Local Street

1. Description: Although local streets are not included in the city’s functional classification
system, they are the most prevalent street type in Rochester and are included in this design
guide. These streets provide low speed and low volume access to residential neighborhoods,
but also represent pedestrian and bicycle connections to major destination and off-street
multi-use paths. These streets are typically designed to encourage lower speeds and may
have numerous intersections that require vehicles to stop.

1. Examples: Viking Drive NW.
2. |ES Classification of Area or Roadway: Local.
H. Street with Multiple Classifications

1. Description: A single roadway or street may have multiple classifications in different areas
along it. For example, 19" St NW includes both local street and Primary Arterial street
classification.

2. Examples: 19" St NW.

3. |ES Classification of Area or Roadway: The roadway or street will have multiple IES
classifications. For example, Local at the Local Street portion and Major at the Primary
Arterial Street portion of the street.

2.7 CLASSIFICATION OF AREA OR ROADWAY

The following definition for the classification were taken from the IES RP-8
A. Freeway
Divided Highway with full control of access.

Refer to Table 1 — Recommended Lighting Design Criteria for Roadways (IES RP-8-2014) below
for lighting level design guidelines for Freeway type roadways.

B. Expressway
Divided Highway with partial control of access.

Refer to Table 1 — Recommended Lighting Design Criteria for Roadways (IES RP-8-2014) below
for lighting level design guidelines for Freeway type roadways.

C. Major

The Major is the part of the roadway system that serves as the principal network for through-
traffic flow. The routes connect areas of principal traffic generation and important rural roadways
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entering and leaving the City. These routes are often known as arterials, thoroughfares, or
preferentials. They are sometimes subdivided into primary and secondary; however, such
distinctions are not necessary in roadway lighting. These routes primarily serve through traffic
and secondarily provide access to abutting property.

Refer to Table 2 — Recommended Lighting Design Criteria for Streets (IES RP-8-2014) for lighting
level design guidelines using street classification type Major.

Collector

Collectors are a roadway serving traffic between major and local streets. These are streets used
mainly for traffic movements within residential, commercial and industrial areas. They do not
handle long, through trips. Collector streets may be used for truck or bus movements and give
direct service to abutting properties.

Refer to Table 2 — Recommended Lighting Design Criteria for Streets (IES RP-8-2014) for lighting
level design guidelines using street classification type Collector.

Local

Local Streets are used primarily for direct access to residential, commercial, industrial, or other
abutting property. They make up a large percentage of the total street system but carry a small
percentage of the vehicular traffic.

Refer to Table 2 — Recommended Lighting Design Criteria for Streets (IES RP-8-2014) for lighting
level design guidelines using street classification type Local.

Local Residential

Local Residential Streets are used primarily for direct access to residential property. They make
up a large percentage of the total street system but carry a small percentage of the vehicular
traffic.

Refer to Table 6 — Recommended Lighting Design Criteria for isolated Intersections (IES RP-8-
2014) for lighting level design guidelines using the appropriate roadway/street classifications and
pedestrian conflict classifications for the lighting levels and uniformity ratios for the intersections
and midblock lighting areas.

Intersection (Continuously Lighted Streets)

An intersection is a lighted area in which two or more continuously lighted roadways/streets join
or cross at the same level. This area includes roadway and roadside facilities for traffic movement
in that area. A special type is the channelized intersection, in which traffic is directed into definite
paths by islands with raised curbing.
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Refer to Table 5 — Recommended Lighting Design Criteria for isolated Intersections (IES RP-8-
2014) for lighting level design guidelines using the appropriate roadway/street classifications and
pedestrian conflict classifications for the lighting levels and uniformity ratios.

Isolated Intersection (Non-Continuously Lighted Streets)

An isolated intersection is a lighted area in which two or more non-continuously lighted roadways
join or cross at the same level. This area includes roadway and roadside facilities for traffic
movement in that area. A special type is the channelized intersection, in which traffic is directed
into definite paths by islands with raised curbing.

Refer to Table 6 — Recommended Lighting Design Criteria for isolated Intersections (IES RP-8-
2014) for lighting level design guidelines using the appropriate roadway/street classifications and
pedestrian conflict classifications for the lighting levels and uniformity ratios.

Roundabout

According to IES DG-19 Roundabout Lighting a roundabout is a type of circular intersection
where entering traffic yields to circulating traffic and all traffic is slowed by appropriate geometric
features.

Refer to Table 7 — Recommended Lighting Design Criteria for Roundabouts (IES DG-19-2008) for
lighting level design guidelines using the appropriate street classifications and pedestrian conflict
classifications for the lighting levels and uniformity ratios.

Crosswalk

A crosswalk is any portion of a roadway at an intersection or elsewhere distinctly indicated as a
pedestrian crossing by lines on the surface, which may be supplemented by contrasting
pavement texture, style, or color.

Horizontal: Refer to Table 3 — Recommended Lighting Design Criteria for Pedestrian Conflict
Areas (IES RP-8-2014) for lighting level design guidelines using the appropriate pedestrian
density level and pedestrian conflict area classifications for the horizontal lighting levels.

Vertical: Refer to Table 3 — Recommended Lighting Design Criteria for Pedestrian Conflict Areas
(IES RP-8-2014) for lighting level design guidelines using the appropriate pedestrian density level
and pedestrian conflict area classifications for the vertical lighting levels.

Sidewalk

Sidewalks are a paved or otherwise improved area for pedestrian use, located within public street
right-of-ways, which also contain roadways for vehicular traffic.
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Horizontal: Refer to Table 3 — Recommended Lighting Design Criteria for Pedestrian Conflict
Areas (IES RP-8-2014) for lighting level design guidelines using the appropriate pedestrian
density level and pedestrian conflict area classifications for the horizontal lighting levels.

Vertical: Refer to Table 3 — Recommended Lighting Design Criteria for Pedestrian Conflict Areas
(IES RP-8-2014) for lighting level design guidelines using the appropriate pedestrian density level
and pedestrian conflict area classifications for the vertical lighting levels.

Bikeway

A bikeway is any road, street, path, or way that is specifically designed as being open to bicycle
travel, regardless of whether such facilities are designed for exclusive use of bicycles or are to be
shared with other transportation modes.

Refer to Table 3 — Recommended Lighting Design Criteria for Pedestrian Conflict Areas (IES RP-
8-2014) for lighting level design guidelines using the appropriate pedestrian density level and
pedestrian conflict area classifications for the horizontal lighting levels.

Refer to Table 3 — Recommended Lighting Design Criteria for Pedestrian Conflict Areas (IES RP-
8-2014) for lighting level design guidelines using the appropriate pedestrian density level and
pedestrian conflict area classifications for the vertical lighting levels.

Five basic types of facilities are used to accommodate bicyclists:
1. Shared Lane

Shared lane is a shared motor vehicle/bicycle use of a “standard”-width travel lane.
2. Wide outside Lane

Wide outside lane is an outside travel lane with a width of at least 4.2 m (13.8 ft.).
3. Bike Lane

Bike lane is a portion of the roadway designated by striping, signing, and/or pavement
markings for preferential or exclusive use of bicycles.

4. Shoulder
A shoulder is a paved portion of the roadway adjacent to the edge stripe.
5. Separate Bike Path

A sperate bike path is a facility physical separated from the roadway and intended for bicycle use.
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2.8 TYPES OF LIGHTING SYSTEMS

A. Roadway Lighting
Roadway lighting is provided for freeways, expressways, limited access roadways, and roads on
which pedestrians, cyclists, and parked vehicles are generally not present. The primary purpose
of roadway lighting is to help the motorist remain on the roadway and help with the detection of
obstacles within and beyond the range of the vehicle’s headlights.
Roadway Lighting is typically a continuous lighting system where the entire roadway meets the
recommended lighting levels.

B. Street Lighting
Street lighting is provided for major, collector, and local streets were pedestrians and cyclists are
generally present. The primary purpose of street lighting is to help the motorist identify obstacles,
provide adequate visibility of pedestrians and cyclists, and assist in visual search tasks, both on
and adjacent to the street.
Street Lighting is typically a continuous lighting system where the entire street meets the
recommended lighting levels.

C. Intersection Lighting — Continuously lighted Roadways/Streets
Intersection lighting at continuously lighted roadways/streets is provided for intersections at both
roadways/streets. It is important to note that there is an increase in both vehicular conflict and
pedestrian conflict at intersection. The primary purpose of Intersection lighting at continuously
lighted streets is to help the motorist identify obstacles, provide adequate visibility of pedestrians
and cyclists, and assist in visual search tasks, both on and adjacent to the street.
Intersection Lighting is typically provided for the entire intersection and is usually a higher light
level than the surrounding roadways/streets.

D. Isolated Intersection Lighting — Non-Continuously lighted Streets

Isolated intersection lighting at non-continuously lighted streets is provided for streets. It is
important to note that there is an increase in both vehicular conflict and pedestrian conflict at
intersection. The primary purpose of isolated intersection lighting at non-continuously lighted
streets is to help the motorist identify obstacles, provide adequate visibility of pedestrians and
cyclists, and assist in visual search tasks, both on and adjacent to the street.

Isolated Intersection Lighting is typically provided for the entire intersection. An isolated
intersection can be a lower light level than an intersection at a continuously lighting
roadway/street.
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E.

Roundabout Lighting

Roundabout lighting is provided for roundabouts to operate safely and to help the motorist identify
the roundabout from a distance and to ensure the conflict areas with both vehicular and
pedestrian traffic are visible.

Roundabout lighting systems typically provide lighting for the entire roundabout circle and the
immediate approaches paying special attention to the crosswalks and pedestrian conflict areas.
Roundabout lighting may also include lighting for extended approach areas to help the motorists
identify the roundabout sooner on the approaches.

Partial Residential Street Lighting — Intersection lighting and Partially Continuous Lighted Streets

Residential street lighting is provided for residential streets were pedestrians and cyclists are
generally present typically at intersections and midblock locations as necessary. The primary
purpose of residential street lighting is to help the motorist identify obstacles, provide adequate
visibility of pedestrians and cyclists, and assist in visual search tasks, both on and adjacent to the
street at conflict areas such as intersection and midblock areas identified as conflict areas and to
provide a sense of safety and security in the residential areas.

Partial Residential Street Lighting typically provides isolated intersection lighting and midblock
lighting strategically placed between the intersections and usually located on residential property
lines. Partial residential street lighting is typically not considered continuous street lighting.

Types of lighting subsystems

Lighting subsystems are lighting design techniques that may be applied to the lighting systems
described above.

1. Crosswalk Lighting

Crosswalk lighting is provided for midblock crosswalks on streets. The primary purpose of
crosswalk lighting is to help the motorist identify pedestrians and cyclists in the crosswalks.

Special care needs to be considered at crosswalks so motorists can identify pedestrians in
the crosswalk. It is recommended that lighting is placed at the approach side of the crosswalk
and not directly over the crosswalk, so the pedestrians are illuminated to make them visible to
the motorists. Horizontal and vertical illumination calculation should be completed at medium
and high pedestrian conflict areas.

2. Adaptive Lighting

Adaptive lighting is lighting that can be adjusted based on changing characteristics such as
pedestrian conflict levels.
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Adaptive lighting may be implemented on projects by dimming LED light fixtures to adjust the
light level based on changing classifications levels.

Transition Lighting

Transition Lighting is a section of lighting that is reduced for a section of street between a
lighted section and a non-lighted section.

Luminaire lighting lumen levels may be lower at a transition area to allow the motorist eyes to
adjust going from the lighted section to the non-lighted section of roadway/street.

Grade Changes and Sharp Curves Lighting

Grade changes and curves are sections of street/roadways that may require changes to the
lighting design to maintain the lighting levels and uniformity.

Luminaire space may have to be adjusted to account for grade changes or sharp curves
Underpass and Overpass Lighting

Underpass and Overpass Lighting is a section of street/roadway that may require changes to
the lighting design to maintain the lighting levels and uniformity due to grade separation in
which the street/road goes over/under the intersecting street/road.

Wall mounted luminaires may be required for underpasses because light from the lighting
units may not reach the roadway/street underpass area.

Lighting unit mounting requirements may need to be changed to account for overpass
applications such as bridge mounted lighting units, handhole locations to coordinate with
railing so the handhole is located above the railing and is accessible from the road.

Railroad Grade Crossing Lighting

Railroad grade crossing lighting is a section of the street/roadway with a railroad crossing.
The main purpose of railroad grade crossing lighting is to provide effective lighting, so the
railroad conflict area is visible to the motorist.

Special lighting levels may be required at railroad grade crossings and approaches to railroad
grade crossings.

Trees Adjacent to Roadways

Trees adjacent to roadways may affect the lighting system layout with respect to spacing,
mounting heights, pole locations, and bracket arm length. Tree trimming may also be
required.
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H. Other Lighting Systems Not Included in This Design Manual.
1. High Mast Lighting.

2. Toll Plazas.

2.9 CLASSIFICATION OF PEDESTRIAN CONFLICT AREAS

The following definition for the classification were taken from the IES RP-8.
I.  High — over 100 Pedestrians Per Hour

Areas with significant numbers of pedestrians expected to be on the sidewalks or crossing the
street during darkness. Examples are downtown retail areas, near theaters, concert halls,
stadiums, and transit terminals.

J. Medium — 10 to 100 Pedestrians Per Hour

Areas where lesser numbers of pedestrians utilize the streets at night. Examples are downtown
office areas, blocks with libraries, apartments, neighborhood shopping, industrial, parks, and
streets with transit lines.

K. Low — 9 or Fewer Pedestrians Per Hour

Areas with very low volumes of night pedestrian usage. These can occur in any of the cited
roadway classifications. Examples are suburban streets with single family dwellings, very low-
density residential developments, and rural or semi-rural areas.

2.10 CLASSIFICATION OF ROADWAY SURFACES

The following definition for the classification were taken from the IES RP-8.

Concrete roadway / streets are always Class R1, and most asphalt roadways are Class R2/R3. It should
be noted that the IES lighting levels combine types R2/R3 into one category for lighting level guidelines.
Most projects are either Class R1, or Class R2/R3 roadway surfaces with Class R4 being rarely used.
Lighting design team should confirm the roadway surfaces classification with the roadway design team to
confirm the roadway surface classification to be used for each project and each roadway/street.

A. Class R1 - Portland Cement Concrete
R1 roadway surfaces are portland cement concrete road surfaces and are mostly diffuse.
B. Class R2/R3 — Standard Asphalt Road Surfaces

R2 roadway surfaces are asphalt road surfaces with an aggregate comprised of a minimum of 60
percent gravel, or asphalt road surfaces with 10 to 15 percent artificial brightener in aggregate
mix and are mixed diffuse and specular.
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R3 roadway surfaces are asphalt road surfaces (regular and carpet seal) with dark aggregates
and mixed diffuse and specular.

C. Class R4 — Special Purpose Asphalt Road Surfaces

R4 roadway surfaces are special asphalt road surface with very smooth texture and are mostly
specular.

2.11 MINNESOTA ENERGY LAW

The following was taken from the Minnesota Statutes 216C.19 ENERGY CONSERVATION.
Subdivision 1. Roadway lighting; rules.

After consultation with the commissioner and the commissioner of public safety, the commissioner of
transportation shall adopt rules under chapter 14 establishing minimum energy efficiency standards for
street, highway, and parking lot lighting. The standards must be consistent with overall protection of the
public health, safety, and welfare. No new highway, street, or parking lot lighting may be installed in
violation of these rules. Existing lighting equipment, excluding roadway sign lighting, with lamps with initial
efficiencies less than 70 lumens per watt must be replaced when worn out with light sources using lamps
with initial efficiencies of at least 70 lumens per watt.
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3.0 LIGHTING EQUIPMENT

3.1 OVERVIEW

The following will identify the lighting equipment used by the City of Rochester. The lighting equipment
that will be identified will include the Lamps, Luminaires, Ballasts, Drivers, Service Cabinets, Poles, Light
Bases (Concrete Foundation), Equipment Pads, and information related to Selection of the Lighting
Equipment.

3.2 LAMPS

A lamp is the artificial light source that is inside the luminaire. The following are the lamps used by the
City of Rochester in the existing infrastructure and the new lamps to be selected from for redevelopment
or development.

A. Existing Lamps in the City of Rochester
1. High Intensity Discharge Lamps (HID)
a. 100 Watt High Pressure Sodium (HPS).
b. 250 Watt High Pressure Sodium (HPS).
c. 400 Watt High Pressure Sodium (HPS).
d. 175 Watt Metal Halide (MH).
e. 250 Watt Metal Halide (MH).
2. Light-emitting Diode Lamps (LED)
a. Multiple variation of LED lamps varying in both lumen output and Wattage.
B. New Lamps in the City of Rochester shall be selected from the following:

1. Multiple variations of LED lamps varying in both lumen output and Wattage. The lumen
outputs and Wattages are identified in the Luminaire section.
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3.3 LUMINAIRES

A luminaire according to IES RP-8 is a complete lighting unit consisting of a lamp or lamps together with
the parts designed to distribute the light, to position and protect the lamps and to connect the lamps to the
power supply. Sometimes these include ballasts and photocells.

The following are the typical luminaires used by the City of Rochester in the existing infrastructure and the
new luminaires to be selected from for redevelopment or development. The City of Rochester reserves
the right to add or remove lighting units to this approved products list.

A. Existing Luminaires in the City of Rochester

1. Multiple variations of High Intensity Discharge Lamps (HID)
a. Holophane RS2L (100W HPS),
b. Wesco OVX (400W HPS),
c. Eeaton OVZ (250W HPS).
d. Kim Lighting SRS1-HID.
e. MnDOT Standard Cobra Head.

2. Multiple variations of Light-emitting Diode (LED)
a. BetaCREE LWY.
b. Cree (BetaLED) ARE-EDG.
c. GE ERS2.
d. GE ERMC.

e. Holophane LEDG.
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B. City of Rochester Approved Products List for New Luminaires:

1. Light Emitting Diode (LED) Luminaire for Roadway/Street Lighting Applications

a. Luminaire for Non- Residential Applications:

1) Philips RoadFocus:
RFM-108W48LED3K-T-[R2M-R3M]-UNV-DMG-RCD7-SP2-GY3

a)

c)

108W48LED4K: 108 Watt, 3000K, 10,965 Lumens (Lumen output may need to be
adjusted to meet recommended lighting levels).

[R2M-R3M]: Type 2 Medium, or Type 3 Medium as required.

UNIV: Universal Voltage120-277VAC.

DMG: Dimmable driver 0-10V.

RCD?7, 7-pin Twist-Lock Receptacle.

SP2: 20kV / 20kA Surge Protector.

GY3: Color shall be gray.

2) American Electric Lighting Autobahn Series ATBM:
ATBM-D-MVOLT-[R2-R3]-3B-NL-P7-20-DM

a)

b)
c)

D: 95 Watt, 3000K, 11,769 Lumens (Lumen output may need to be adjusted to
meet recommended lighting levels).

MVOLT: Universal Voltage120-277VAC.

[R2-R3]: Type 2, or Type 3 as required.

4B: 4 Bolt Mounting.

NL: Nema Label.

P7, 7-pin Twist-Lock Receptacle.

20: 20kV / 10kA Surge Protector.

DM: Dimmable driver 0-10V.

(Blank) Color shall be gray.

3) Cooper Eaton Lighting: Verd Verdeon:
VERD-GA028-D-U-[T2-T3]-3N7-10K-4B-AP

a)

b)
c)
d)
e)
f)
9)
h)

GA028: 103 Watt, 3000K, 12,064 Lumens (Lumen output may need to be adjusted
to meet recommended lighting levels).

D: Dimmable driver 0-10V.

U: Universal Voltage120-277VAC.

[T2-T3]: Type 2 Medium, or Type 3 Medium as required.

4AN7, 7-pin Twist-Lock Receptacle.

10K: 10kV UL 1449 Surge Protective Device.

4B: 4 Bolt Mounting.

AP: Color shall be gray.
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4) GE Lighting Evolve:
ERLH-0-10-[B3-C3]-30-D-GRAY-A-I-R
a) 0: Universal Voltage120-277VAC.
b) 10: 82 Watt, 3000K, 10,000 Lumens (Lumen output may need to be adjusted to
meet recommended lighting levels).
c) [B3-C3]: Type 2 Medium, or Type 3 Medium as required.
d) 40: 3000K.
e) D, 7-pin Twist-Lock Receptacle with Shorting Cap.
f) GRAY: Color shall be gray.
g) A:4 Bolt Mounting.
h) I: IP66 Optical.
i) R:10kV /5kA Surge Protective Device.
j)  (Blank): Dimmable driver 0-10V.

b. Luminaire for Residential Applications:

1) Philips RoadFocus:
RFM-72W32LED3K-T-[R2M-R3M]-UNV-DMG-RCD7-SP2-GY3
a) 72W32LED4K: 73 Watt, 3000K, 7,042 Lumens (Lumen output may need to be
adjusted to meet recommended lighting levels).
b) [R2M-R3M]: Type 2 Medium, or Type 3 Medium as required.
¢) UNIV: Universal Voltage120-277VAC.
d) DMG: Dimmable driver 0-10V.
e) RCD7, 7-pin Twist-Lock Receptacle.
f) SP2: 20kV / 20kA Surge Protector.
g) GY3: Color shall be gray.

2) American Electric Lighting Autobahn Series ATBM:
ATBM-3K-B-MVOLT-[R2-R3]-4B-NL-P7-20-DM
a) 3K: 3000K.
b) B: 70 Watt, 8,090 Lumens (Lumen output may need to be adjusted to meet
recommended lighting levels).
¢) MVOLT: Universal Voltagel120-277VAC.
d) [R2-R3]: Type 2, or Type 3 as required.
e) 4B: 4 Bolt Mounting.
f) NL: Nema Label.
g) P7, 7-pin Twist-Lock Receptacle.
h) 20: 20kV / 10kA Surge Protector.
i) DM: Dimmable driver 0-10V.
i) (Blank) Color shall be gray.
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3) Cooper Eaton Lighting: Verd Verdeon:
VERD-7030-A028-D-U-[T2-T3]-4N7-10K-4B-AP

a)
b)

7030: 70 CRI, 3000K.

A028: 72 Watt, 7,858 Lumens (Lumen output may need to be adjusted to meet
recommended lighting levels).

D: Dimmable driver 0-10V.

U: Universal Voltage120-277VAC.

[T2-T3]: Type 2 Medium, or Type 3 Medium as required.

4AN7, 7-pin Twist-Lock Receptacle.

10K: 10kV UL 1449 Surge Protective Device.

4B: 4 Bolt Mounting.

AP: Color shall be gray.

4) GE Lighting: Evolve:
ERL1-0-8-[B3-C3]-30-D-GRAY-A-I-R

a)
b)

c)
d)
e)
f)
9)
h)
i)
)

0: Universal Voltage120-277VAC

8: 71 Watt, 3000K, 8,000 Lumens (Lumen output may need to be adjusted to meet
recommended lighting levels).

[B3-C3]: Type 2 Medium, or Type 3 Medium as required.
30: 3000K.

D, 7-pin Twist-Lock Receptacle with Shorting Cap.
GRAY: Color shall be gray.

A: 4 Bolt Mounting.

I: IP66 Optical.

R: 10kV / 5kA Surge Protective Device.

(Blank): Dimmable driver 0-10V.

2. LED Luminaire for Roadway/Street Lighting Underpass Applications

a. Luminaire for Non- Residential and Residential Applications:

1) Cooper, Eaton Lighting (With Bird Spikes):
XNV2-AF-02-D-U-SL3-10K-800-4N7-IP66-WM-AP.

a)
b)
<)

AF: Light Engine Version AF.

02: Number of Light Squares shall be 2.
85 Watt, 3000K, 9,294 Lumens.

D: Dimmable Driver 0-10V.

U: Universal Voltage 120-277VAC.

D: Dimmable driver 0-10V.

U: Universal Voltage120-277VAC.

SL4: Type IV with Spill Control.

10K: 10kV Surge Protective Device.
800: Drive Current Set to Nominal 800mA.
4AN7, 7-pin Twist-Lock Receptacle.
IP66: IP66 Rated.

WM: Wall Mounted.

AP: Color shall be gray.
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2) Lithonia, D-Series (With Bird Spikes):
DSXW?2-LED-30C-1000-30K-TFTM-MVOLT-PER7-BBW-SC-BSW-U
a) 30C: 30 LEDs, 71 Waitts, 11,121 Lumens.
b) 1000: 1000 mA Drive Current.

c) 30K: 3000K.

d) TFTM: Forward Throw Medium.

e) MVOLT: Universal Voltage 120-277VAC.
f) PER7Y: 7-pin Twist-Lock Receptacle.

g) BBW: Surface Mounted Back Box.

h) SC: Shorting Cap.

i) BSW-U, Bird Deterrent Spikes.

i) Color shall be gray.

3. LED Luminaire for Street Side Pedestrian Lighting Applications

a. New Applications:

1) Kim Lighting:
PT-SRS1-H5-E35-60L-3K-120-BL-DIM
a) PT: Pipe Tennon Mounting for Poles.
b) SRS1: Housing Size 1.

c) H5: IES Type 5 Distribution.

d) E35: 350mA Driver Current.

e) 60L: 60 LED’s, 67 Watt, 3000K, 3,972 Lumens.
f) 3K: 3000K Color Temperature.

g) 120: 120 Volts.

h) BL: Color Shall be Black.

i) DIM: 0-10V Dimmable Driver.

b. Retrofit Applications: Kim Lighting SRS-LED-KIT

1) Kim Lighting:
SRS1-LED-KIT-5-60L-3K-120
a) SRS1-LED-KIT: Upgrade Kit.
b) 5:IES Type 5 Distribution.
c) 60L: 60 LED’s, 67 Watt, 3000K, 3,972 Lumens.
d) 3K: 3000K Color Temperature.
e) 120: 120 Volts.
f) DIM: 0-10V Dimmable Driver.

C. City of Rochester Specifications
1. Light Emitting Diode (LED) Luminaire for Roadway/Street Lighting
a. LISTING REQUIREMENTS

1) The Luminaire shall be listed by a National Recognized Testing Laboratory (NRTL)
as defined by the U.S. Department of Labor. The testing laboratory must be listed by
OSHA in its scope of recognition for the applicable tests being conducted as required
by this specification. A list of recognized testing labs for products sold in the United
States may be found on the U.S. Department of Labor’s web site:
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2)

3)

4)

5)

6)

7)

8)

9)

The Luminaire shall be listed and labeled by a NRTL as being in compliance with UL
1598 and suitable for use in wet locations.

Light source and drivers shall be RoHS compliant.

Shall have an International Electrotechnical Commission (IEC) 529 Ingress
Protection (IP) rating of IP 66 or greater for the optical assemblies of the luminaire.

Shall be in compliance with Electro Magnetic Interference (EMI) requirements as
defined by FCC Title 47 CFR, Chapter 1, Subchapter A, Part 15, Subparts A and B.

Shall be tested according to the most current version of llluminating Engineering
Society of North America (IESNA) LM-79 See section 6 below.

Shall have lumen maintenance measured in accordance the most current version of
llluminating Engineering Society of North America (IESNA) LM-80.

Shall have long term lumen maintenance documented according to the most current
version of llluminating Engineering Society of North America (IESNA) TM-21 See
section 6 below.

Shall have LM-79, LM-80 and In-situ temperature testing conducted by U.S.
Department of Energy Lighting Facts Program LED Lighting Facts approved testing
laboratories.

10) Shall meet the light level performance guidelines of this specification.

b. HOUSING:

1
2)

3)

4)
5)

6)

Shall have an aluminum housing.
Shall be painted gray.

All hardware on the exterior of the housing including cover and latch shall be
stainless steel, zinc or steel with zinc alloy electroplate and chromate topcoat.

Shall be easy to open when properly mounted.
Shall be easy to open when sitting on its top side when placed on the ground.

Shall have readily accessible internal parts.
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7) Shall have provisions for a 4-bolt slip fitter type mounting on nominal 2 inch
(2 3/8 OD) pipe (tenon) brackets.

a) Pole tenon clamping assembly must be internal to the luminaire housing.

8) Slip fitter mount shall allow 4 inches of the pole bracket to be inserted in the luminaire
mounting assembly.

a) The mounting assembly shall permit any necessary adjustment to orient the
luminaire with the roadway for proper light distribution.

9) Shall have a clamping assembly with 4 bolts for securing the assembly to the light
pole.

10) Shall not weigh more than 40 pounds when fully assembled.

11) Shall have an effective projected area of no more than 1.5 square feet (when viewed
from either side or either end).

12) Shall be compliant with American National Standard (ANSI) IEEO C136.31, Table 2
Roadway Lighting Equipment -Luminaire Vibration for both normal applications and
bridge and overpass applications.

13) Shall have area on the top of the housing to allow for a level to be used for proper
orientation of the Luminaire.

14) Shall have a 7 pin photocontrol receptacle in full compliance with ANSI C136.41-
2013 “For Roadway and Area Lighting Equipment-Dimming Control an External
Locking Type Photocontrol and Ballast or Driver”

a) Shall be rotatable up to 359 degrees.

b) Rotation of the receptacle in 90 degree increments is an acceptable alternative

¢) Housing shall provide a stop to prevent the internal twisting of wire assemblies
resulting in potential electrical shorts.

d) Shall be fully wired.

e) Shall have a rain tight twist lock shorting cap.

f)  Shall allow the luminaire to turn on and off using a single photocell at the lighting
service cabinet when a shorting cap is installed in the luminaire.

g) Shall allow a simple replacement of the shorting cap with a smart photocontrol to
enable dimming and performance monitoring of the luminaire.

15) Housing shall be designed to allow water shedding.

16) Passive cooling method shall be employed to manage thermal output of LED light
engine and power supply.

17) Shall have a label that states operating voltage and current range.

18) The label must be clearly visible on the inside of the housing.
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c. ELECTRICAL:

1

2)

3)

4)

5)

6)

7)

8)

9)

Shall fully operate in a temperature range -40° C to 40° C (-40° F to 104 ° F).

AC line input power as follows:

a) Non-Residential shall be 108 watts.
b) Residential shall be 70 watts.

Shall have an integral power supply (electronic driver).

Shall have a power supply (electronic driver) that will operate within the following
voltage range options: (120 to 277 VAC (rms)) +10% at 60 hertz.

Shall have a power supply (electronic driver) that has a power factor of .90 or greater
at full load.

Shall have a power supply (electronic driver) that has total harmonic distortion of
20 percent or less at full load.

Shall have a power supply (electronic driver) that has 0 to 10 volts dimming.

a) Shall be in compliance with IEC 60929, Annex E, “Control Interface for
Controllable Ballasts”.

b) Open circuit (floating) dimming (violet & gray) conductors will force O percent
dimming. The driver will provide 100 percent current on the outputs.

¢) 1VDC applied to the dimming circuit will provide 10 percent current out of the
driver.

d) 10 VDC applied to the dimming circuit will provide 100 percent current out of the
driver.

e) See Section 2 photocontrol receptacle for additional information.

Shall have power supply (electronic driver) with a rated life of 100,000 hours with a
luminaire operated at an ambient temperature of 25 degrees C (77 degrees F).

Shall have a power supply (electronic driver) that has thermal overload protection.

10) Shall have a power supply (electronic driver) that is self-limited short circuit protected

and overload protected.

11) Shall have a power supply (electronic driver) that is NRTL certified for use in dry or

damp locations when installed inside an electrical enclosure.

12) Shall have a power supply (electronic driver) that is terminated with quick disconnect

wire harnesses for easy maintenance. Wire nut termination is not acceptable.

13) Shall have a terminal block for terminating pole wiring to the Luminaire. The terminal

block shall be a 3 station, tunnel lug terminal board that will accommodate #6 thru
#18 AWG pole wire.
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d.

14) The luminaire shall have an integral electrical transient suppressor meeting the

following requirements.

a) The electrical environment shall be defined by ANSI/IEEE standard C62.41.1™-
2002 “ IEEE Guide on the surge Environment in Low-Voltage (1000 V and Less)
AC Power Circuits” or the most current version.

b) In accordance with ANSI/IEEE standard C62.41.2™-2002 “IEEE Recommended
Practice on Characterization of Surges in Low-Voltage (1000 V and Less) AC
Power Circuits” (or the most current version of the specification) the luminaire will
be in a Category C High exposure environment.

¢) Scenario 2 (Direct lightning flash).

d) Testing wave forms shall be in accordance with Table 1 standard and additional
testing waveforms.

e) Surge test waveforms shall be characterized in accordance with IEEE C62.41-1
™ -2002 or the most current version.

f) Location Category C

g) Outside, service entrance and equipment.

h) Shall be tested in accordance with IEEE C62.45™- 2002 “IEEE Recommended
Practice on Surge Testing for Equipment Connected to Low-Voltage (1000 V and
Less) AC Power Circuits” or the most current version.

i) Scenario 2 (Direct Lightning flash).

i) Testing wave forms shall be in accordance with Table 1 standard and additional
testing waveforms.

k) Shall be a 3 wire device providing protection from Line to Ground, Line to Neutral
and Neutral — Ground.

I) The transient suppressor is not required to be ROHS compliant.

m) The transient suppressor shall be a NRTL listed or recognized and labeled in
accordance with the most current edition of UL 1449.

n) Fusing shall not be used to achieve required suppression levels.

LED PERFORMANCE REQUIREMENTS:

1

2)

3)

4)

Shall have a minimum Luminaire efficacy of 70 lumens/watt.

Shall meet the Chromaticity requirements as follows:

a) The standard color for the LED Luminaire shall be White. The colors shall
conform to the following:

. color regions based on the 1931 CIE chromaticity diagram.
b) Nominal Correlated Color Temperature shall be:

" Non-Residential shall be 3000K.

" Residential shall be 3000K.

Shall have a minimum Color Rendering Index (CRI) of 70.

Chromaticity as stated above must be confirmed by an Independent or certified test
lab or shown on the LM 79 test report.

OPTICAL REQUIREMENTS:

1

Shall have a completely sealed optical system.
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2)

3)

4)

5)

6)

7)

Shall have a (IEC) (IP) rating of 66 or greater

Shall have an llluminating Engineering Society of North America (IESNA) Backlight,
Uplight and Glare (BUG) rating as follows:

a) Backlight rating shall not exceed 3.
b) Uplight rating shall not exceed 0.
¢) Glare rating shall not exceed 3.

Shall have a light distribution pattern at the road surface that has an evenly dispersed
appearance.

Shall not have a perceptible light level flicker to the unaided eye over the voltage
range as specified.

Shall provide independent test laboratories IES photometrics which verify light levels.

Product submittal shall be accompanied by IES TM-21 compliant test reports from a
CALIPER qualified or NVLAP accredited testing laboratory for the specific model
being submitted.

LUMINAIRE PERFORMANCE:

1

2)

Luminaire performance shall be required to meet the guidelines of the City of
Rochester standard plans including meeting the lighting average foot-candle and
uniformity guidelines.

Option 1: Component Performance

Under this compliance path, the manufacturer must submit calculations per TM-21
predicting lumen maintenance at the luminaire level using In Situ Temperature
Measurement Testing (ISTMT) and LM-80 data. To be eligible for the Component
Performance option, ALL the conditions below must be met. If any of the conditions
are not met, the component performance option may not be used, and the applicant
must use Option 2 for compliance.

a) The LED light source(s) have been tested according to LM-80.

b) The LED drive current specified by the luminaire manufacturer is less than or equal
to the drive current specified in the LM-80 test report.

c) The LED light source(s) manufacturer prescribes/indicates a temperature
measurement point (TS) on the light source(s).

d) The TS is accessible to allow temporary attachment of a thermocouple for
measurement of in situ temperature. Access via a temporary hole in the housing,
tightly resealed during testing with putty or other flexible sealant is allowable.

e) For the hottest LED light source in the luminaire, the temperature measured at the
TS during ISTMT is less than or equal to the temperature specified in the LM-80
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3)

4)

test report for the corresponding drive current or higher, within the manufacturer’s
specified operating current range.

f) The ISTMT laboratory must be approved by OSHA as a Nationally Recognized
Testing Lab (NRTL), must be qualified, verified, and recognized through DOE’s
CALIPER program, or must be recognized through UL's Data Acceptance
Program.

g) The ISTMT must be conducted with the luminaire installed in the appropriate
application as defined by ANSI/UL 1598 (hardwired luminaires), with bird-fouling
appropriately simulated (and documented by photograph) as determined by the
manufacturer.

Option 2: Luminaire Performance

Under this compliance path, the applicant must submit TM-21 calculations based on
LM-79 photometric test data for no less than three samples of the entire luminaire.

a) Duration of operation and interval between photometric tests shall conform to the
TM-21 criteria for LED light sources. For example, testing solely at 0 and 6000
hours of operation would not be adequate for the purposes of extrapolation.

b) Between LM-79 tests, the luminaire test samples must be operated long-term in
the appropriate application as defined by ANSI/UL 1598 (hardwired luminaires).

c) The test laboratory must hold NVLAP accreditation for the LM-79 test procedure
or must be qualified, verified, and recognized through the U.S. Department of
Energy (DOE)’'s CALIPER program.

d) The extent of allowable extrapolation (either 5.5 or 6 times the test duration)
depends on the total number of LED light sources (no less than 10 and preferably
more than 19) installed in the luminaire samples, as per TM-21.

Under either compliance path option 1 or 2 above, values used for extrapolation shall
be summarized per TM-21 Tables 1 and 2 at 25C degrees C (77 degrees F).
Submitted values for lumen maintenance lifetime and the associated percentage
lumen maintenance shall be “reported” rather than “projected” as defined by TM-21.
Supporting diagrams are required to facilitate interpretation.

WARRANTY:

1

2)

3)

4)

The entire Luminaire assembly including material, workmanship, photometrics, labor,
power supply and LED modules shall have a minimum of ten (10) year warranty from
the date of installation.

If more than 10 percent of the individual LED’s fail within the warranty period, the
luminaire must be repaired or replaced.

The City will remove the unit from the field and ship it to the manufacturer for repair
or replacement.

Shall have a 10-year warranty on the paint finish.
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h. MINIMUM REQUIRED SUBMITTALS FOR PRE-APPROVAL:

1
2)
3)

4)

5)
6)
7)

8)

9)

Luminaire specification sheet.
LED driver specification sheet.
LM-79 Luminaire photometric report.

The vendor must submit LM-79 in-situ test data to confirm thermal operating
temperatures of the luminaire.

a) Supplied in-situ test data must include thermal measurements from the worst case
(hottest) thermal test point on the electronic driver (power supply).

LM-80 Lumen maintenance report.
TM-21 calculations as defined in section 6.
Backlight, Uplight, Glare (BUG) rating of the luminaire.

Computer generated point by point photometric analysis using AGI 32 or Visual
lighting design software.

A complete certified test lab report that shows the electrical transient suppression
meets the requirements as set forth in this specification.

10) Written product warranty.

11) Independent test lab IES photometric reports.

a) Including IES electronic file.

12) IES chromaticity data from an LED Lighting Facts approved testing laboratory.

13) Instructions for installation and maintenance.

14) As part of the submittal process when a manufacturer submits a luminaire for pre-

approval a Microsoft Word version of the LED luminaire specification will be provided
to the manufacturer. On each line of the provided LED luminaire specification the
manufacturer must identify in writing where and on which manufacturer submitted
documents the item in the specification is shown to be in compliance.

i. ACCEPTANCE TESTING:

1

2)

Luminaire will be reviewed against each item listed on this specification. If the fixture
is not in compliance with each item on this specification it will not be placed on the
Lighting Approved Products List.

Shall be installed by the city on a pole to verify light levels and light pattern.
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3)

4)

5)

6)

The City of Rochester will verify light levels using the independent test laboratories
photometrics.

The City of Rochester reserves the right to perform random sample testing on all
shipments at its own expense. Random sample testing will be completed within

60 days, and as soon as possible, after delivery. City of Rochester shall determine
the sampling parameters to be used for the random testing. If the units tested fail
random testing the units will be removed from the Approved Products list for Lighting.

Once the Luminaire has been placed on the City of Rochester Approved Products
List for Lighting no substitution of materials will be allowed unless the manufacturer
has received written permission in advance from the City of Rochester allowing the
substitution.

The City of Rochester must be notified of any change to the catalog number. This
notification must include the reason for the change in catalog number. Failure to meet
this requirement may cause the luminaire to be eliminated from the Approved
Products List.

2.  (LED) Luminaire for Roadway/Street Lighting Underpass Applications

a. LISTING REQUIREMENTS

1

2)

3)

4)

5)

6)

7

The Luminaire shall be listed by a National Recognized Testing Laboratory (NRTL)
as defined by the U.S. Department of Labor. The testing laboratory must be listed by
OSHA in its scope of recognition for the applicable tests being conducted as required
by this specification. A list of recognized testing labs for products sold in the United
States may be found on the U.S. Department of Labor’s web site:

The Luminaire shall be listed and labeled by a NRTL as being in compliance with UL
1598 and suitable for use in wet locations

Light source and drivers shall be RoHS compliant.

Shall have an International Electrotechnical Commission (IEC) 529 Ingress
Protection (IP) rating of IP 66 or greater for the optical assemblies of the luminaire.

Shall be in compliance with Electro Magnetic Interference (EMI) requirements as
defined by FCC Title 47 CFR, Chapter 1, Subchapter A, Part 15, Subparts A and B.

Shall be tested according to the most current version of llluminating Engineering
Society of North America (IESNA) LM-79 See section 6 below.

Shall have lumen maintenance measured in accordance the most current version of
llluminating Engineering Society of North America (IESNA) LM-80.
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8) Shall have long term lumen maintenance documented according to the most current
version of llluminating Engineering Society of North America (IESNA) TM-21 See
section 6 below.

9) Shall have LM-79, LM-80 and In-situ temperature testing conducted by U.S.
Department of Energy Lighting Facts Program LED Lighting Facts approved testing
laboratories.

10) Shall meet the light level performance guidelines of this specification.

b. HOUSING:

1) Shall have an aluminum housing.

2) Shall be anodized to increase corrosion resistance.

3) All hardware on the exterior of the housing including cover and latch shall be
stainless steel, zinc or steel with zinc alloy electroplate and chromate topcoat.

4) Shall be easy to open when properly mounted.

5) Shall have readily accessible internal parts.

6) Shall not weigh more than 30 pounds when fully assembled.

7) Shall have an effective projected area of no more than 1.4 square feet (when viewed
from either side or either end).

8) Shall be compliant with American National Standard (ANSI) IEEE C136.31, Table 2
Roadway Lighting Equipment -Luminaire Vibration for both normal applications and
bridge and overpass applications.

9) Shall have area on the top of the housing to allow for a level to be used for proper

orientation of the Luminaire.

10) Shall have a 7 pin photocontrol receptacle in full compliance with ANSI C136.41-

2013 “For Roadway and Area Lighting Equipment-Dimming Control an External
Locking Type Photocontrol and Ballast or Driver”

a) Shall be rotatable up to 359 degrees.

b) Housing shall provide a stop to prevent the internal twisting of wire assemblies
resulting in potential electrical shorts.

¢) Shall be fully wired.
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d) Shall have a rain tight twist lock shorting cap.

e) Shall allow the luminaire to turn on and off using a single photocell at the lighting
service cabinet when a shorting cap is installed in the luminaire.

f) Shall allow a simple replacement of the shorting cap with a smart photocontrol to
enable dimming and performance monitoring of the luminaire.

11) Shall support installation of an Electronic Control Module (ECM) for dimming and
luminaire performance monitoring.

12) Housing shall be designed to allow water shedding.

13) Passive cooling method shall be employed to manage thermal output of LED light
engine and power supply.

14) Shall have a label that states operating voltage and current range.

a) The label must be clearly visible on the inside of the housing.

15) Shall have a replaceable fuse.

a) Shall be fused as shown in section 3 Figure A below.

16) Shall have an anodized aluminum or stainless steel mounting bracket with stainless
steel hardware when required to properly mount and aim the luminaire.

17) Shall have bird spikes to prevent bird nesting on the top of the luminaire.
ELECTRICAL:

1) Shall fully operate in a temperature range -40° C to 40° C (-40° F to 104° F).
2) AC line input power of 150 watts maximum.

3) Shall have an integral power supply (electronic driver).

4) Shall have a power supply (electronic driver) that will operate within the following
voltage range options: (120 to 277 VAC (rms)) £10% at 60 hertz.

5) Shall have a power supply (electronic driver) that has a power factor of .90 or greater
at full load.

6) Shall have a power supply (electronic driver) that has total harmonic distortion of 20%
or less at full load.

7) Shall have a power supply (electronic driver) that has 0 to 10 volts dimming.

a) Shall be in compliance with IEC 60929, Annex E, “Control Interface for Controllable
Ballasts”.

b) Open circuit (floating) dimming (violet & gray) conductors will force 0 percent
dimming. The driver will provide 100 percent current on the outputs.
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c) VDC applied to the dimming circuit will provide 10 percent current out of the driver.
d) VDC applied to the dimming circuit will provide 100 percent current out of the
driver.

8) Shall have power supply (electronic driver) with a rated life of 100,000 hours with a
luminaire operated at an ambient temperature of 25 degrees C (77 degreesF).

9) Shall have a power supply (electronic driver) that has thermal overload protection.

10) Shall have a power supply (electronic driver) that is self-limited short circuit protected
and overload protected.

11) Shall have a power supply (electronic driver) that is NRTL certified for use in dry or
damp locations when installed inside an electrical enclosure.

12) Shall have a power supply (electronic driver) that is terminated with quick disconnect
wire harnesses for easy maintenance. Wire nut termination is not acceptable.

13) Shall have one of the following methods for terminating the luminaire conductors to
the source of power conductors:

a) A terminal block for terminating wiring to the Luminaire. The terminal block shall
be a 3 station, tunnel lug terminal board that will accommodate #6 thru #18 AWG

wire.
b) Pigtail conductors which would allow wire nut connections in the junction box for
#6 thru #18 AWG wire.

14) The luminaire shall have an integral electrical transient suppressor meeting the
following requirements.

a) The electrical environment shall be defined by ANSI/IEEE standard C62.41.1™-
2002 “ IEEE Guide on the surge Environment in Low-Voltage (1000 V and Less)
AC Power Circuits” or the most current version.

b) In accordance with ANSI/IEEE standard C62.41.2™-2002 “IEEE Recommended
Practice on Characterization of Surges in Low-Voltage (1000 V and Less) AC
Power Circuits” (or the most current version of the specification) the luminaire will
be in a Category C High exposure environment.

c) Scenario 2 (Direct lightning flash)

d) Testing wave forms shall be in accordance with Table 1 standard and additional
testing waveforms.

e) Surge test waveforms shall be characterized in accordance with IEEE C62.41-1
™ -2002 or the most current version.

f) Location Category C

g) Outside, service entrance and equipment.

h) Shall be tested in accordance with IEEE C62.45™- 2002 “IEEE Recommended
Practice on Surge Testing for Equipment Connected to Low-Voltage (1000 V and
Less) AC Power Circuits” or the most current version.

i) Scenario 2 (Direct Lightning flash)

j) Testing wave forms shall be in accordance with Table 1 standard and additional
testing waveforms.
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d.

k) Shall be a 3 wire device providing protection from Line to Ground, Line to Neutral
and Neutral — Ground.

I) The transient suppressor is not required to be ROHS compliant.

m) The transient suppressor shall be a NRTL listed or recognized and labeled in
accordance with the most current edition of UL 1449.

n) Fusing shall not be used to achieve required suppression levels.

LED PERFORMANCE REQUIREMENTS:

1

2)

3)

Shall have a minimum Luminaire efficacy of 70 lumens/watt.

Shall meet the Chromaticity requirements as follows:

a) The standard color for the LED Luminaire shall be White. The colors shall conform
to the following color regions based on the 1931 CIE chromaticity diagram.

b) Nominal Correlated Color Temperature CCT = 3000K.

¢) Shall have a minimum Color Rendering Index (CRI) of 70.

Chromaticity as stated above must be confirmed by an Independent or certified test
lab or shown on the LM 79 test report.

OPTICAL REQUIREMENTS:

1

2)

3)

4)

5)

Shall have a completely sealed optical system.

a) Shall have a (IEC) (IP) rating of 65 or greater.

Shall have an llluminating Engineering Society of North America (IESNA) Backlight,
Uplight and Glare (BUG) rating as follows:

a) Backlight rating shall not exceed 3.
b) Uplight rating shall not exceed 2.
¢) Glare rating shall not exceed 3.

Shall have a light distribution pattern at the road surface that has an evenly dispersed
appearance.

Shall not have a perceptible light level flicker to the unaided eye over the voltage
range as specified.

An LED replacement for a 250 Watt HPS wall mounted underpass luminaire shall
meet the required light levels at the following mounting and setback requirements
when:

a) It would be mounted at a height of 17 ft.

b) It would be mounted on one side of the roadway (wall mounted).

c) It would light 3 lanes that are each twelve feet wide.

d) It would have a 20 foot set back from the right lane fog line (right edge of driving
lane).

e) It shall illuminate a rectangular area 36 feet (three lanes each 12 feet wide) by
50 feet long. See figure 1 below.
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f)

)

No light from luminaires placed on the opposite side of the roadway shall be
included in any light level calculations.

Using ANSI/IES RP8-00, American National Standard Practice for Roadway
Lighting.

6) With the mounting requirements stated above the lighting unit shall provide light
levels as follows:

a)

b)

c)

d)

Shall have average maintained horizontal illuminance in the range of 0.8 to
1.1-foot candles using a roadway classification of R2 & R3. These light levels must
be documented using AGI 32 or Visual Lighting design software utilizing a Light
Loss Factor (LLF) as defined below:

Calculations shall be for maintained values (Light Loss Factor (LLF) < 1.0.) where:
LLF =LLD X LDD

Lamp Lumen Depreciation Factor (LLD) shall be the specified percentage of LED
lumen maintenance at 70,000 hours at 25C degrees C (77 degrees F) from the
TM-21 report.

Luminaire Dirt Depreciation (LDD) = .9.

7) The TM-21 Report must show the drive current used for the submitted luminaire. The
report can show a larger drive current to represent a worst case scenario.

8) The Lumen Maintenance Life L70 from the TM-21 Report must not be below 70% at
70,000 hours at 25C degrees C (77 degrees F).

9) Shall have a maximum average to minimum uniformity of 4.00:1.

10) The luminaire shall meet the required veiling luminance values at the following
mounting and setback requirements when:

a)
b)
<)
d)

e)
f)
)

It would be mounted at a height of 17 ft.

It would be mounted on one side of the roadway.

It would light 3 lanes that are each twelve feet wide.

It would have a 20-foot set back from the right lane fog line (right edge of driving
lane).

It would be mounted on a davit extending 0 feet from the pole towards the roadway.
It would be mounted on poles spaced at 50 feet.

Using ANSI/IES RP8-00, American National Standard Practice for Roadway
Lighting.

11) Shall have a maximum allowed veiling luminance ratio (LV(max)) / (L(avg)) of £
0.34:1.

12) Shall provide independent test laboratories IES photometrics which verify light levels.

13) Product submittal shall be accompanied by IES TM-21 compliant test reports from a
CALIPER qualified or NVLAP accredited testing laboratory for the specific model
being submitted.
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LUMINAIRE PERFORMANCE:

The manufacturer shall submit performance documentation under either option as
defined below. Submitted documentation must clearly show which option the
manufacturer has chosen.

Option 1: Component Performance

1

2)

3)

4)

5)

6)

7

8)

Under this compliance path, the manufacturer must submit calculations per TM-21
predicting lumen maintenance at the luminaire level using In Situ Temperature
Measurement Testing (ISTMT) and LM-80 data. To be eligible for the Component
Performance option, ALL of the conditions below must be met. If any of the
conditions are not met, the component performance option may not be used, and the
applicant must use Option 2 for compliance.

The LED light source(s) have been tested according to LM-80.

The LED drive current specified by the luminaire manufacturer is less than or equal to
the drive current specified in the LM-80 test report.

The LED light source(s) manufacturer prescribes/indicates a temperature
measurement point (TS) on the light source(s).

The TS is accessible to allow temporary attachment of a thermocouple for
measurement of in situ temperature. Access via a temporary hole in the housing,
tightly resealed during testing with putty or other flexible sealant is allowable.

For the hottest LED light source in the luminaire, the temperature measured at the TS
during ISTMT is less than or equal to the temperature specified in the LM-80 test
report for the corresponding drive current or higher, within the manufacturer’s
specified operating current range.

The ISTMT laboratory must be approved by OSHA as a Nationally Recognized
Testing Lab (NRTL), must be qualified, verified, and recognized through DOE’s
CALIPER program, or must be recognized through UL’s Data Acceptance Program.

The ISTMT must be conducted with the luminaire installed in the appropriate
application as defined by ANSI/UL 1598 (hardwired luminaires), with bird-fouling
appropriately simulated (and documented by photograph) as determined by the
manufacturer.

Option 2: Luminaire Performance

1

Under this compliance path, the applicant must submit TM-21 calculations based on
LM-79 photometric test data for no less than three samples of the entire luminaire.
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2)

3)

4)

5)

6)

Duration of operation and interval between photometric tests shall conform to the TM-
21 criteria for LED light sources. For example, testing solely at 0 and 6000 hours of
operation would not be adequate for the purposes of extrapolation.

Between LM-79 tests, the luminaire test samples must be operated long-term in the
appropriate application as defined by ANSI/UL 1598 (hardwired luminaires).

The test laboratory must hold NVLAP accreditation for the LM-79 test procedure or
must be qualified, verified, and recognized through the U.S. Department of Energy
(DOE)’s CALIPER program.

The extent of allowable extrapolation (either 5.5 or 6 times the test duration) depends
on the total number of LED light sources (no less than 10 and preferably more than
19) installed in the luminaire samples, as per TM-21.

Under either compliance path option, values used for extrapolation shall be
summarized per TM-21 Tables 1 and 2 at 25C degrees C (77 degrees F). Submitted
values for lumen maintenance lifetime and the associated percentage lumen
maintenance shall be “reported” rather than “projected” as defined by TM-21.
Supporting diagrams are required to facilitate interpretation.

WARRANTY:

1

2)

3)

4)

The entire Luminaire assembly including material, workmanship, photometrics, labor,
power supply and LED modules shall have a minimum of ten (10) year warranty from
the date of installation.

If more than 10 percent of the individual LED’s fail within the warranty period, the
luminaire must be repaired or replaced.

The department will remove the unit from the field and ship it to the manufacturer for
repair or replacement.

Shall have a 10-year warranty on the paint finish.

MINIMUM REQUIRED SUBMITTALS:

1
2)
3)

4)

Luminaire specification sheet.
LED driver specification sheet.
LM-79 Luminaire photometric report.

The vendor must submit LM-79 in-situ test data to confirm thermal operating
temperatures of the luminaire.
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5)

6)
7)
8)

9)

Supplied in-situ test data must include thermal measurements from the worst case
(hottest) thermal test point on the electronic driver (power supply).

LM-80 Lumen maintenance report.
TM-21 calculations.
Backlight, Uplight, Glare (BUG) rating of the luminaire.

Computer generated point by point photometric analysis using AGI 32 or Visual
lighting design software.

10) A complete certified test lab report that shows the electrical transient suppression

meets the requirements as set forth in this specification.

11) Written product warranty.

12) Independent test lab IES photometric reports.

a) Including IES electronic file.
b) Including intensity and chromaticity data.

13) IES chromaticity data from an LED Lighting Facts approved testing laboratory.

14) As part of the submittal process when a manufacturer submits a luminaire for

inclusion on the City of Rochester Approved Product List a Microsoft Word version of
the City of Rochester LED luminaire specification will be provided to the
manufacturer. On each line of the provided LED luminaire specification the
manufacturer must identify in writing where and on which manufacturer submitted
documents the item in the specification is shown to be in compliance.

ACCEPTANCE TESTING:

1

2)

3)

4)

Luminaire will be reviewed against each item listed on this specification. If the fixture
is not in compliance with each item on this specification it will not be placed on the
Lighting Approved Products List.

May be installed by the City wall mounted at 17 feet to verify light levels and light
pattern.

The City of Rochester will verify light levels using the independent test laboratories
photometrics.

The City of Rochester reserves the right to perform random sample testing on all
shipments at its own expense. Random sample testing will be completed within
60 days, and as soon as possible, after delivery. The City shall determine the
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sampling parameters to be used for the random testing. If the units tested fail random
testing the units will be removed from the Approved Products list for Lighting.

5) Once the Luminaire has been placed on the City of Rochester Approved Product List
for Lighting no substitution of materials will be allowed unless the manufacturer has
received written permission in advance from the City of Rochester allowing the
substitution.

6) The City Of Rochester must be notified of any change to the catalog number. This
notification must include the reason for the change in catalog number.

7) Failure to meet this requirement may cause the luminaire to be eliminated from the
City of Rochester Approved Products List.

3.4 BALLASTS

A ballast according to IES RP-8 is a device used with an electric discharge lamp to obtain the necessary
circuit conditions (voltage, current, and waveform) for starting and operating the lamp.

Proper disposal of the HID lamp ballast shall be included in the project manual.
3.5 DRIVERS

A driver is a device used with a light-emitting diode lamp to obtain the necessary circuit condition for
starting and operating the LED lamp.

Proper disposal of the LED lamp drivers shall be included in the project manual.

New LED lamp drivers shall be provided as specified above.
3.6 SERVICE CABINETS

A. Rochester Public Utilities

For projects by the City of Rochester Public Utilities (RPU) there will be no service cabinet and no
utility meter. The source of power will be determined by RPU and will in general be the nearest
utility transformer or other source of power.

B. Rochester Public Works

For projects by the City of Rochester Public Works the electrical service cabinet will be designed
by a consultant hired by the Rochester Public Works. The project will include a service cabinet
and a utility meter for pedestrian and traffic control. The roadway lighting that will be operated by
RPU under the NESC will not be metered. The electrical service from the utility transformer to the
service cabinet will be coordinated with RPU by the consultant hired for the work.
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C. The following service cabinets are approved for use in the City of Rochester.

1. MnDOT Service Cabinet, Secondary Type L1.
2. MnDOT Service Cabinet, Secondary Type L2.
3.7 POLES

A. Existing Poles in the City of Rochester

1.

2012-2013: Marathon Composite direct burial pole: 27 ft with 22 ft mounting height with a
19.25 inch Valmont extension.

Pre 2012: Marathon Composite direct burial pole: 22 ft with 18 ft mounting height.
Pre 1999: Concrete direct burial pole 22ft with 18ft mounting height.

Prior to the City of Rochester using concrete poles various steel poles were used and is
detailed as follows:

a. 22+/-ft steel.
b. 26 ft with a 4 ft arm.
23ft mounting height with a 10 ft arm installed in Graystone subdivision.

Millerbernd SR-XSTDH40-120-PT black poles, arms, and luminaires for downtown (RAL905
or approved similar).

B. New poles in the City of Rochester shall be selected from the following:

1.

2013 - Present: Marathon Composite direct burial pole: 25 ft with a 4 ft embedment and a
19.25 inch Valmont extension

Holophane WDA20L5J17P15BK with a concrete base.

Millerbernd Pole SR-XSTDH40-120-PT black poles, arms, and luminaires for downtown
(RAL905 or approved similar) with a concrete base.

a. The City will be using a Clamshell base type for this pole so the bolts will be on the
outside of these poles and there will be additional space on the inside for wiring etc.

RPU standard is 30ft Millerbernd 10B304-2 with a 6 ft arm.

Contact RPU for pole selection due to specific applications requiring breakaway or non-
breakaway options.
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6.

The destination Medical Center District black poles, arms, and luminaires shall be black
(RAL905 or approved similar).

C. Breakaway Pole

The decision to provide breakaway poles needs to be carefully considered. Most poles can be
provided as a breakaway pole but not all applications should include breakaway poles. For
example, a pole falling on a pedestrian could result in more harm than not having the pole fall.

The following are traffic speed and breakaway pole guidelines for the City of Rochester.

1.

Speeds greater than 40 mph:

Poles located in the clear zone (not separated by a traffic barrier) shall be provided with
breakaway bases.

Speeds between 30 mph and 40 mph with pedestrian’s present:

The decision of poles being breakaway or non-breakaway and located in the clear zone (not
separated by a traffic barrier) shall be at the discretion of the design team. The reason for this
is that roadways with these speeds can have a higher pedestrian interaction with vehicular
traffic than roadways with higher speeds (above 40 mph). The design team needs to
determine if allowing the pole to fall may introduce a higher risk factor than not having it fall.

Speeds below 30 mph with pedestrian’s present:

Poles located in the clear zone (not separated by a traffic barrier) shall be provided with non-
breakaway bases.

Placement Issues

Pole placement is an important task of the design team. Care shall be taken when consider pole
placement and coordination with various item in and around the roadway is a key aspect of
roadway lighting design. The conflicts that need to be coordinated include but not necessarily
limited to the following:

1.

Overhead power lines. All roadway lighting in the City of Rochester shall maintain a 10’-0”
clearance from overhead power lines.

Roadway alignment. This includes possible pole location likely to be in an area where
vehicles may inadvertently go off the road.

Guard rails
Airports may require shorter poles or air obstruction lighting.

Retaining wall or other walls near the roadway.
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6. Underground utilities.

7. Poles required to be located behind a fence that is not accessible from the road such as on a
bridge will require the location of the handhole in the base of the pole to be raised above the
fence so the handhole is accessible.

E. Pole Designations

1. The City of Rochester does not currently have a pole designation procedure.
3.8 LIGHT BASES (CONCRETE FOUNDATIONS)

A. Direct burial poles

1. Direct burial poles do not require a light base (concrete foundation). The direct burial pole
shall be installed as required by the pole manufacturer.

B. Light base mounted poles

1. Light bases (concrete foundations) shall be provided for poles that require a concrete
foundation. Concrete foundations provided for the City of Rochester projects shall be
selected from one of the following:

a. Rochester Standard Light Foundation — RPU Drawing SL9FDO03
e Shall be used with Roadway Streetlight — 30 foot lighting units or less.
b. Rochester Standard Light Foundation — RPU Drawing SL9FD04

e Shall be used decorative residential street Lighting units.
3.9 EQUIPMENT PADS

A. Equipment pad for the service cabinet provided for projects related to the City of Rochester Public
Works shall be selected from the following.

1. MnDOT Standard Equipment Pad B — Cast in Place. Refer to MnDOT standard plate 8106D
for details.

2. MnDOT Standard Equipment Pad B — Precast. Refer to MnDOT standard plate 8106D for
details.

3.10 CITY OF ROCHESTER EXISTING LIGHTING SURVEY

The following is taken from a survey of the existing lighting systems in the City of Rochester. The intent of
this survey is to show a sample of the existing lighting in the City of Rochester and to provide examples of
classifications of street type within the City of Rochester. It can also be used to identify existing lighting
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unit types within the city and a possible replacement plan for the existing lighting unit including the
luminaire and the pole.

A. LOCAL RESIDENTIAL STREET (55th Avenue NW and Duvall Street)

IES Roadway Street Classification: Local.

IES Roadway Pedestrian Area Classification: Low.

Existing Fixture type: Holophane RSL, 100W High Pressure Sodium.

Existing Pole: 16 foot fiberglass pole.

Maintenance Procedures:

a. Lamp and Photocell replacements.

b. Replace with Philips RoadFocus RFM (Set to 66W) when ballast fails or other (non-
lamp/photocell) failure.

4. Unique characteristics: add 18 inch extension to pole with new fixture.

5. Refer to Appendix C for City of Rochester Existing Lighting System Lighting Scans.

whEDNE

Figure 1: 55" Avenue NW and Duvall Street
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B. LOCAL RESIDENTIAL STREET (Florence Drive NW and Ridgeview)

IES Roadway Street Classification: Local.

IES Roadway Pedestrian Area Classification: Low.

Existing Fixture type: Philips RoadFocus RFM (Set to 66W).

Existing Pole: Marathon Composite pole: 25 ft with a 4 ft embedment and a 19.25 inch Valmont
extension.

Unique characteristics: NA.

Refer to Appendix C for City of Rochester Existing Lighting System Lighting Scans.

PN E

5.
6.

Figure 2: Florence Drive NW Ridgeview
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C. LOCAL RESIDENTIAL STREET (19TH STREET NW AND 21ST AVENUE NW)

6. |IES Roadway Street Classification: Local
7. |ES Roadway Pedestrian Area Classification: Low
8. Existing Fixture type: Holophane RSL, 100W High Pressure Sodium
9. Existing Pole: Utility wood pole
10. Maintenance Procedures:
a. Lamp and Photocell replacements.
b. Replace with Philips RoadFocus RFM (Set to 66W) when ballast fails or other (non-
lamp/photocell) failure.
11. Unique characteristics: Short arm mounted to wood pole.
12. Refer to Appendix C for City of Rochester Existing Lighting System Lighting Scans

Figure 3: 19th Street NW Facing East

GQOgle‘earth

© 2018 Google
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D. LOCAL RESIDENTIAL STREET (VIKING DRIVE NW AND NORDIC)

IES Roadway Street Classification: Local.

IES Roadway Pedestrian Area Classification: Low.

Existing Fixture type: Holophane RSL, 100W High Pressure Sodium.

Existing Pole: Millerbernd #SDA4-220.

Maintenance Procedures:

a. Lamp and Photocell replacements.

b. Replace with Philips RoadFocus RFM (Set to 66W) when ballast fails or other (non-
lamp/photocell) failure.

6. Unigue characteristics: Steel pole with no handhole in pole and is hard to install and maintain.

7. Refer to Appendix C for City of Rochester Existing Lighting System Lighting Scans.

agrwbdE

Figure 4: Viking Drive NW Facing South

Google earth
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E. LOCAL RESIDENTIAL STREET (5th Avenue NW and 8th Street NW)

IES Roadway Street Classification: Local.

IES Roadway Pedestrian Area Classification: Low.

Existing Fixture type: Holophane RSL, 100W High Pressure Sodium.

Existing Pole: Utility power pole.

Maintenance Procedures:

a. Lamp and Photocell replacements.

b. Replace with Philips RoadFocus RFM (Set to 66W) when ballast fails or other (non-
lamp/photocell) failure.

6. Unique characteristics: Steel pole with no handhole in pole and is hard to install and maintain.

7. Refer to Appendix C for City of Rochester Existing Lighting System Lighting Scans

agrwbdE

Figure 5: 8TH Street NW Facing West

Oogle earth

© 2018 Google
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F. LOCAL RESIDENTIAL STREET (1st Street NW and 11th Avenue)

IES Roadway Street Classification: Local.

IES Roadway Pedestrian Area Classification: Low.

Existing Fixture type: Holophane RSL, 100W High Pressure Sodium.

Existing Pole: Utility wood pole.

Maintenance Procedures:

a. Lamp and Photocell replacements.

b. Replace with Philips RoadFocus RFM (Set to 66W) when ballast fails or other (non-
lamp/photocell) failure.

6. Unigque characteristics: Long arm mounted to wood pole.

7. Refer to Appendix C for City of Rochester Existing Lighting System Lighting Scans.

agrwbdE

Figure 6: 1ST Street NW Facing East

¥
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G. LOCAL RESIDENTIAL STREET (4th Street SW)

IES Roadway Street Classification: Local

IES Roadway Pedestrian Area Classification: Low

Existing Fixture type: Holophane RSL, 100W High Pressure Sodium

Existing Pole: Make and Model #, 25-foot pole direct burial pole (30 foot overall)

Maintenance Procedures:

a. Lamp and Photocell replacements.

b. Replace with Philips RoadFocus RFM (Set to 66W) when ballast fails or other (non-
lamp/photocell) failure.

6. Unique characteristics: Long arm and utility overhead feed point to houses.

7. Refer to Appendix C for City of Rochester Existing Lighting System Lighting Scans

agrwbdE

Figure 7: 4TH Street SW Facing East

Goo0gle earthumiet

12018 Google

3.54



CITY OF ROCHESTER ROADWAY/STREET LIGHTING DESIGN GUIDE

Lighting Equipment
July 22, 2019

H. COMMERCIAL SUBDIVISION STREET (TECHNOLOGY DRIVE NW)

IES Roadway Street Classification: Local.

IES Roadway Pedestrian Area Classification: Low.

Existing Fixture type: Cobra Head Style — Manufacturer Varies.

Existing Pole: Millerbernd

Maintenance Procedures:

a. Lamp and Photocell replacements.

b. Replace with Philips RoadFocus RFM (Set to 108W) when ballast fails or other (non-
lamp/photocell) failure.

6. Unigue characteristics: NA.

7. Refer to Appendix C for City of Rochester Existing Lighting System Lighting Scans

agrwbdE

Figure 8: 4TH Technology Drive Facing West
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. COMMERCIAL SUBDIVISION STREET (COMMERCE DRIVE AND 22ND STREET NW)

IES Roadway Street Classification: Arterial

IES Roadway Pedestrian Area Classification: Low

Existing Fixture type: Cobra Head Style — Manufacturer Varies

Existing Pole Marathon Composite pole: 27 ft with 22 ft mounting height with a 19.25 inch

Valmont extension.

Maintenance Procedures:

a. Replace with Philips RoadFocus RFM (Set to 108W) when ballast fails or other (non-
lamp/photocell) failure.

6. Unigue characteristics: NA.

7. Refer to Appendix C for City of Rochester Existing Lighting System Lighting Scans

PN E

o

Figure 9: Commerce Drive Facing South
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J. COMMERCIAL SUBDIVISION STREET (22nd Street NW and 32nd Avenue NW)

IES Roadway Street Classification: Arterial

IES Roadway Pedestrian Area Classification: Low

Existing Fixture type: Holophane RSL, 250W High Pressure Sodium

Existing Pole: Utility wood pole

Maintenance Procedures:

a. Lamp and Photocell replacements.

b. Replace with Philips RoadFocus RFM (Set to 108W) when ballast fails or other (non-
lamp/photocell) failure.

6. Unigque characteristics: Long arm mounted to wood pole.

7. Refer to Appendix C for City of Rochester Existing Lighting System Lighting Scans

agrwbdE

Figure 10: 32nd Avenue NW Facing North
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K. COMMERCIAL SUBDIVISION STREET (SOUTH BRADWAY AND 14TH STREET NE)

IES Roadway Street Classification: Arterial.

IES Roadway Pedestrian Area Classification: Medium.

Existing Fixture type: 400W HPS Cobra Head Style — Manufacturer Varies.

Existing Pole: MnDOT standard 12-40 lighting unit.

Maintenance Procedures:

a. Lamp and Photocell replacements.

b. Replace with GE: ERL 2016B340AGRAYL (120W) when ballast fails or other (non-
lamp/photocell) failure.

6. Unique characteristics: MnDOT standard 12-10 lighting unit.

7. Refer to Appendix C for City of Rochester Existing Lighting System Lighting Scans

agrwbdE

Figure 11: South Broadway Facing North
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L. REDEVELOPMENT DOWNTOWN/DESTINATION MEDICAL CENTER ZONE STREET (2ND
STREET SW AND 1ST AVENUE SW)

1. IES Roadway Street Classification: Arterial.

2. IES Roadway Pedestrian Area Classification: High.

3. Existing Fixture type: Cree ARE-EDG.

Existing Pole: MNDOT Standard.

Maintenance Procedures:

a. Replace fixture with Philips RoadFocus RFM (Set to 108W).

6. Unique characteristics: Overhead lighting units’ fixtures are the same as the overhead signal
unit fixtures.

7. Refer to Appendix C for City of Rochester Existing Lighting System Lighting Scans

S

Figure 12: 2ND Street SW Facing East
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M. REDEVELOPMENT DOWNTOWN/DESTINATION MEDICAL CENTER ZONE STREET (2ND
STREET SW AND 1ST AVENUE SW)

IES Roadway Street Classification: Arterial.

IES Roadway Pedestrian Area Classification: High.

Existing Fixture type: Kim Lighting SRS1-HID.

Existing Pole: Millerbernd SR-XSTDH40-120-PT (MED GRAY).

Maintenance Procedures:

a. Replace fixture with retro fit kit SRS-LED-KIT.

6. Unique characteristics: The only fixture approved for retrofit kit.

7. Refer to Appendix C for City of Rochester Existing Lighting System Lighting Scans

agrwdE

Figure 13: 1ST Avenue SW Facing South
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N. REDEVELOPMENT DOWNTOWN/DESTINATION MEDICAL CENTER ZONE STREET (2ND
STREET SW AND 1ST AVENUE SW)

IES Roadway Street Classification: Arterial.

IES Roadway Pedestrian Area Classification: High.

Existing Fixture type: NA.

Existing Pole: NA.

Maintenance Procedures:

a. Lamp and Photocell replacements.

b. Replace existing fixture with: Kim Lighting SRS1-HID.

c. Replace existing pole with: Millerbernd SR-XSTDH40-120-PT (black poles, arms, and
luminaires for downtown.

d. Replace existing concrete base with new concrete base to accommodate the new pole.

6. Unique characteristics: There is currently no available globe fixture with a solid top to reduce
up light. The new fixture and pole will require a new concrete base to be provided.

7. Refer to Appendix C for City of Rochester Existing Lighting System Lighting Scans

agrwdE

Figure 14: South Broadway Facing South
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O. ROUNDABOUT (Badger Hills Drive NW and Superior Drive NW)

IES Roadway Street Classification: Arterial.

IES Roadway Pedestrian Area Classification: Low.

Existing Fixture type: MnDOT standard 9-40, 268W LED.

Existing Pole: MNnDOT standard 9-40, 9 foot arm and 40 foot pole.

Maintenance Procedures:

a. Replace fixture with GE: ERL 2016B340AGRAYL (120W).

6. Unique characteristics: MnDOT standard 9-40.

7. Refer to Appendix C for City of Rochester Existing Lighting System Lighting Scans

agrwbdE

Figure 15: Badger Hills Drive NW Facing West
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4.0 PHOTOMETRY

41 PHOTOMETRICS

The City of Rochester Roadway lighting design guide includes three different methods for use in
evaluating different aspects of roadway and street lighting designs. The three methods are luminance,
llluminance, and Small Target Visibility (STV).

The photometrics calculations shall be as described in section 5.2 — Measurement and Field Verification
so the field measurements and verifications can be measured in the field in the same general location as
the calculation values.

A. Photometric Methods of Evaluation
1. Luminance

According to the IES RP-8-14 the luminance method of roadway lighting design determines
how bright the road is by determining the amount of light reflected from the pavement in the
direction of the driver. It uses the reflective characteristics noted in the r-tables for the
standard roadway surface types and a specific observer position. It is measured with a
luminance meter.

2. llluminance
a. llluminance Horizontal

According to the IES RP-8-14 the Illuminance method of roadway lighting design
determines the amount of light incident on the roadway surface from the roadway lighting
systems. Because the amount of light seen by the driver is the portion that reflects from
the pavement towards the driver, and because different pavements exhibit varied
reflectance characteristics, different illuminance levels are needed for each type of
standard roadway surface. llluminance is easily calculated and measurable and is not
observer or pavement dependent.

b. llluminance Vertical:

According to the IES RP-8-14 the llluminance method of roadway lighting design
determines the amount of light incident on vertical surfaces from the roadway lighting
systems. Because the amount of light seen by the driver is the portion that reflects from
the pavement towards the driver, and because different pavements exhibit varied
reflectance characteristics, different illuminance levels are needed for each type of
standard roadway surface. llluminance is easily calculated and measurable and is not
observer or pavement dependent.

4.64



CITY OF ROCHESTER ROADWAY/STREET LIGHTING DESIGN GUIDE

Photometry
July 22, 2019

The following areas shall include vertical illumination calculations.

1
2)
3)
4)
5)
6)
7)

8)

Crosswalk with High pedestrian conflict zone.
Crosswalk with Medium pedestrian conflict zone.
Sidewalks with High Pedestrian conflict zone.
Sidewalks with Medium Pedestrian conflict zone.
Bike lanes with High Pedestrian conflict zones.
Bike lanes with Medium Pedestrian conflict zones.
Underpasses with High Pedestrian conflict zones.

Underpasses with Medium Pedestrian conflict zones.

3. Small Target Visibility (STV)

The STV value is the weighted average of the visibility level of these targets. This method is
still underground evaluation but may be a valuable tool when comparing the expected results
of two designs delivering approximately the same luminance and illuminance performance.

According to the IES RP-8-14 the STV method of design is based on the visibility levels of an
array of small tarts on the roadway considering the following factors:

a. The luminance of the targets.

b. The luminance of the immediate background.

c. The adaptation level of the adjacent surroundings.

d. The disability glare.

B. Photometric Submittal Requirements

Photometrics related to roadway lighting includes software for calculating light levels and
information required for the software such as lumen levels, lamp depreciation factors, and
luminaire depreciation factors.

The purpose of the photometric study is to assist the design team in analyzing the lighting design
and verifying the lighting levels meet the project requirements.

The design team shall submit a photometric study to the City of Rochester for review.
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The submittal shall include the following:

1. Roadway lighting level for road segments meeting the calculation requirements of IES RP-8
Including the following information. One software that meets these requirements is the Visual
Lighting Software’s Roadway Design Tool.

a. Design Information
1) Project Name.
2) Project Description.
3) Username.
4) Company Name.
5) Phone Number.
6) Emalil.
b. Roadway Information
1) Calculation Method.
2) Road Surface Classification.
3) Roadway/Street Classification.
4) Pedestrian Conflict Classification.
5) Lane Quantity.
6) Lane Width.
7) Median Width.
8) Sidewalk Width Left and Right.
9) Sidewalk Setback Left and Right.
10) Bike lane Width Left and Right.
11) Bike lane Setback Left and Right.
c. Luminaire Information
1) Manufacturer Make and Model Number.

2) Lumens.
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3)
4)
5)
6)
7)
8)

9)

Waitts.

Quantity.
Spacing.
Setback.
Orientation.
Mounting height.

Staggered.

10) Light loss factor.

11) Configuration.

12) Arm length.

13) Tilt.

Roadway/Street Luminance Calculation Results

1)
2)
3)
4)
5)
6)

7

Roadway/Street llluminance Horizontal Calculation Results

1
2)
3)
4)

5)

Average Left and Right (Ave) (cd/m2).

Maximum Left and Right (Max) (cd/m2).

Minimum Left and Right (Min) (cd/m2).
Average/Minimum Ratio (Ave/Min) Left and Right.
Maximum/Minimum Ratio (Max/Min) Left and Right.
Veiling Luminance Ratio (Lv).

Small Target Visibility Ratio (STV).

Average (Ave) Left and Right (fc).

Maximum (Max) Left and Right (fc).

Minimum (Min) Left and Right (fc).
Average/Minimum Ratio (Ave/Min) Left and Right.

Maximum/Minimum Ratio (Max/Min) Left and Right.
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f.  Sidewalk llluminance Calculation Results
1) Horizontal Average (Ave) Left and Right (fc).
2) Horizontal Minimum (Min) Left and Right (fc).
3) Horizontal Average/Minimum (Ave/Min) Left and Right.
4) Vertical Minimum Ev Min (fc).
g. Crosswalk llluminance Calculation Results
1) Horizontal Average (Ave) Left and Right (fc).
2) Horizontal Minimum (Min) Left and Right (fc).
3) Horizontal Average/Minimum (Ave/Min) Left and Right.
4) Vertical Minimum (Ev Min) (fc).
h. Bike lane Illluminance Calculation Results
1) Horizontal Average (Ave) Left and Right (fc).
2) Horizontal Minimum (Min) Left and Right (fc).
3) Horizontal Average/Minimum (Ave/Min) Left and Right.
4) Vertical Minimum (Ev Min) (fc).

i. The submittal requirements include both llluminance and Luminance because the IES
RP-8-14 recommendations and the guidelines listed in this design guide are listed in
either llluminance or Luminance but not both. All field measurements and verification
shall be done in Illuminance. The Luminance values submitted shall be used to confirm
the design meets the requirements of this design guide where Luminance is listed. The
llluminance values submitted shall be used to confirm the design meets the requirements
of this design guide where Illuminance is listed.

2. Roadway lighting level for the entire project meeting the calculation requirements of showing
the lighting levels for the entire project for both illuminance and luminance. One software that
meets these requirements is the Visual Lighting Software.

a. Design Information
1) Project Name.

2) Project Description.
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3) Username.

4) Company Name.

5) Phone Number.

6) Emalil.

Roadway Information

1) Drawing shall include the actual roadway linework and surrounding area.
Luminaire Information

1) Drawing shall include information such as lighting unit location, orientation, etc.
2) Manufacturer Make and Model Number.

3) Lumens.

4) Watts.

5) Quantity.

6) Mounting height.

7) Light loss factor.

8) Arm length.

9) Tilt.

Roadway/Street Luminance Calculation Results

1) Average (Ave) (cd/m2).

2) Maximum (Max) (cd/m2).

3) Minimum (Min) (cd/m2).

4) Average/Minimum Ratio (Ave/Min).

5) Maximum/Minimum Ratio (Max/Min).

Roadway/Street llluminance Horizontal Calculation Results
1) Average (Ave) (fc).

2) Maximum (Max) (fc).

4.69



CITY OF ROCHESTER ROADWAY/STREET LIGHTING DESIGN GUIDE

Photometry

July 22, 2019

3)
4)

5)

Minimum (Min) (fc).
Average/Minimum Ratio (Ave/Min).

Maximum/Minimum Ratio (Max/Min).

Intersection Lighting Illuminance Horizontal Calculation Results

1
2)
3)
4)

5)

Isolated Intersection Lighting llluminance Horizontal Calculation Results

1)
2)
3)
4)

5)

Roundabout Lighting Illuminance Horizontal Calculation Results

1
2)
3)
4)

5)

Average (Ave) (fc).

Maximum (Max) (fc).

Minimum (Min) (fc).
Average/Minimum Ratio (Ave/Min).

Maximum/Minimum Ratio (Max/Min).

Average (Ave) (fc).

Maximum (Max) (fc).

Minimum (Min) (fc).
Average/Minimum Ratio (Ave/Min).

Maximum/Minimum Ratio (Max/Min).

Average (Ave) (fc).

Maximum (Max) (fc).

Minimum (Min) (fc).
Average/Minimum Ratio (Ave/Min).

Maximum/Minimum Ratio (Max/Min).

Crosswalk Illuminance Calculation Results

1)
2)

3)

Horizontal Average (Ave) (fc).
Horizontal Minimum (Min) (fc).

Horizontal Average/Minimum (Ave/Min).
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4)

Vertical Minimum (Ev Min) (fc).

Sidewalk Illluminance Calculation Results

1
2)
3)

4)

Horizontal Average (Ave) (fc).
Horizontal Minimum (Min) (fc).
Horizontal Average/Minimum (Ave/Min).

Vertical Minimum Ev Min (fc).

Bikeway llluminance Calculation Results

1
2)
3)

4)

Horizontal Average (Ave) (fc).
Horizontal Minimum (Min) (fc).
Horizontal Average/Minimum (Ave/Min).

Vertical Minimum (Ev Min) (fc).

Lighting subsystems are additional categories that may require additional calculation
zones. The lighting subsystems are as follows:

1

2)

3)

4)

5)

6)

Adaptive Lighting may require additional lighting calculation submitted to show
lighting levels for all applications.

Transition Lighting Zones may require additional zone to show the lighting level in
this zone is reduced to accommodate the reduced light level required for the eye to
adjust while traveling from the lighted street section to the non-lighted street section.

Areas with Grade Changes and Sharp Curves may require additional lighting
calculation zone to show the lighting design meets the lighting recommendations in
these areas.

Underpasses and Overpasses may require additional lighting calculation zones to
show the lighting design meets the lighting recommendations in these areas.

Railroad Grade Crossing may require additional lighting calculation zones to show
the lighting design meets the lighting recommendations for both the railroad grade
crossing area and the approach area.

The submittal requirements include both Illuminance and Luminance because the
IES RP-8-14 recommendations and the guidelines listed in this design guide are
listed in either llluminance or Luminance but not both. All field measurements and
verification shall be done in llluminance. The Luminance values submitted shall be
used to confirm the design meets the requirements of this design guide where
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Luminance is listed. The llluminance values submitted shall be used to confirm the
design meets the requirements of this design guide where Illuminance is listed.

4.2 LAMP AND LUMINAIRE DEPRECIATION FACTORS

Light Loss Factor (LLF) shall be applied to the lighting design which is composed of the following factors
Lamp Lumen Depreciation (LLD), Luminaire Dirt Depreciation (LDD), Maintenance Factor (MF),
Luminaire Ambient Temperature Factor (LATF), and, Ballast Factor (BF). In the case of using LED
lighting the Ballast Factor is the Driver Factor. The factors listed above shall be multiplied together to
calculate the LLF as shown below.

LLF=LLD*LDD*MF*LATF*BF

The following calculation is a typical calculation for LLF for an LED fixture. The actual LLF shall be
calculated and shown during submittals for each project.

Lamp Lumen Depreciation (LLD) is based on the chosen lamp and its lumen depreciation and are
available from lamp manufacturers tables and graphs. A typical LLD is 0.95.

Luminaire Dirt Depreciation (LDD) is the accumulation of dirt on luminaires that results in a loss of light
output from the luminaire. A typical LDD is 0.96.

Maintenance Factor (MF) is the result of the depreciation effects considered in the initial design due to
maintenance schedule. A typical MF is 0.98.

Luminaire Ambient Temperature Factor (LATF) is the result of the depreciation effects considered in the
initial design due to high or low ambient temperatures. A typical (LATF) is 1.00.

Ballast Factor (BF) or in the case of LED luminaire the LED Driver Factor is the result of the depreciation
effects considered in the initial design due to characteristics of the LED Driver. A typical (BF) is 1.00.

A typical LLF when calculated with the above factors is as follows:

LLF=0.95*0.96*0.98*1.00*1.00=0.90
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5.0

5.1

LIGHTING DESIGN

LIGHTING DESIGN

The following is a typical guide that can be used for lighting design. The design team may need to modify
the guide as needed to provide a lighting design that meets the needs of the project.

A. Step 1: Determine specific lighting needs and recommended foot-candles.

1.

Project Lighting guidelines

Identify the classifications and other requirements / systems for the project. Use the Roadway
Lighting Design Checklist to assist in answering the required questions. Note that specific
project requirements may warrant additional questions to be asked. The Roadway Lighting
Design Checklist is found in Appendix A.

Project Lighting foot-candle guidelines

It is important to note that the lighting design guidelines list are based on IES RP-8-14 and
that the guidelines list either Illuminance or Luminance for a given roadway/street lighting
category but it does not list both. This guide includes both in the example and sample plans
and submittal requirements due to the fact that the confirmation of design to requirements
needs to be done with either Illuminance or Luminance based on what is included in the
recommendations but llluminance will be used for field verification regardless of what is
included in the recommendation.

a. Determine the type of lighting system required for the project and determine if there are
any lighting subsystems that need to be accounted for during the design process.

b. Determine and identify the classification of areas or roadway/street.
c. Determine and identify the classification of pedestrian conflict areas.
d. Determine and identify the classification of roadway/street surfaces.

e. Use the roadway lighting design checklist to assist in assigning the type of lighting
systems and classifications used on this project.

Roadway Lighting Design Checklist Notes and Comments.

a. Type of Rochester’'s Functional Classification shall be identified to assist in selecting the
recommended lighting level for the roadway/street and identify other lighting
requirements such as continuous lighting or partial lighting.
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Type of Classification of the area or roadway shall be identified to assist in selecting the
recommended lighting level for the roadway/street and identify other lighting
requirements such as continuous lighting or partial lighting.

Type of lighting system shall be identified prior to any additional work so the designers
understand the scope of work.

Identify the type of lighting subsystems required for the project. A curve may require a
change in spacing at the curve to maintain the lighting level.

Identify the pedestrian conflict area classification to assist in selecting the recommended
lighting level for the roadway/street.

Identify the roadway surface classification to assist in selecting the recommended lighting
level for the roadway/street.

The number of lanes may affect pole height, lumen output, or the need to provide lighting
units on both sides.

Use the information above to identify the lighting level recommendations from the tables
listed below.

Retaining walls or guardrails in the area will affect the pole location and may affect the
requirements for lumen levels, or breakaway pole. Lighting anchorages may be needed
in retaining walls. The height of the wall also affects pole height. Poles may be placed
closer to roadway if guardrail is in place.

Ground mounted for overhead signing may affect lighting unit locations and heights.
Power may be required to light sign. Lights should not be placed too close to sign as this
may reflect on sign and affect visibility.

Overhead power lines may affect lighting unit locations and pole heights. Lighting units
should remain a safe distance from power lines (10 feet is recommended). Coordinate
this with Rochester Public Utilities.

Width of the shoulder may affect pole height and wattage.

. Sidewalks and paths indicate pedestrian conflict areas and higher foot-candle levels may

be desirable. It also indicates that pole placement may need to be adjusted to clear the
sidewalk or pathway.

Steep grade may require higher poles or modified concrete bases.

Urban areas generally have continuous lighting while rural areas may not. Also, light
pollution and light trespass are issues in urban areas.

Additional lighting may be needed at intersections.
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aa.

bb.

CcC.

Identify the geometry of the roadway/street including intersection, curves, hill, and grades
of the surrounding area as the geometry affects lighting layout and luminaire selection.

Speeds are one factor that is used to identify the need for breakaway bases.
Ambient lighting can reduce or increase the need for lighting.

A combined signal and lighting pad (SOP) may be required. Lights on signals will affect
spacing and may require strategic lighting unit placement to coordinate with the signal
lighting.

Lights may be placed on a barrier if there is no room on the outside of the roadway or if
median barrier lighting is desired. Generally, lights should not be placed in median
because they are hard to maintain.

The City of Rochester approved product list shall be used for fixture selection. Non-
standard or other ornamental lighting will be reviewed on a case by case basis.

The age of the system or maintenance problems may affect removal. The existing
systems that need to be removed and that are existing to remain need to be identified so
the design team can account for both the removal, salvage and reinstallation of the
existing systems, but the design team shall also account for the existing lighting units that
are considered existing to remain and make sure these lighting units are re-connected to
the new system as needed.

The design team needs to accommodate the work required for existing and/or relocated
electrical service cabinets.

Bridges may require special attention given to overpasses and underpasses including
vertical illumination calculations for safety and security purposes. Bridges also may
require light pole handhole locations, so they are not located behind a fence.

Cutoff lighting may be required near airports. Lighting unit heights may be restricted.

Navigational lights should have a separate SOP so the lighting will be controlled
separately from the street lighting.

Pole mounted receptacles will require additional details and coordination as to the
location of the receptacles and may require a separate circuit to allow the receptacles to
be controlled separately from the lighting.

Banner arms require coordination on size of banner and mounting heights for banner
arms and number of banner arms.

According to IES RP-8-14 for determining what horizontal illuminance levels should be used
as an equivalent to the recommended luminance level, a ratio of 1cd/m2 = 15 lux for an R2 or

5.76



CITY OF ROCHESTER ROADWAY/STREET LIGHTING DESIGN GUIDE

Lighting Design
July 22, 2019

R3 pavement and 1cd/m2 = 10 lux for an R1 pavement can be used. Field validation of a
lighting system performance may be done by the luminance or illuminance method.
10 Lux =1 fc

5. The Recommended Lighting Levels shall be as shown in the tables.

Table 1 Required Lighting Design Criteria for Roadways (IES RP-8-2014)

RECOMMENDED LIGHTING DESIGN CRITERIA FOR ROADWAYS (IES RP-8-2014)

LUMINANCE
.. |AVG. LUMINANCE [AVG. UNIFORMITY | MAX. UNIFORMITY | MAX. VEILING LUMINANCE
Road Classification 2 .
Lavg (cd/m®) RATIO Layg/Lmin RATIO Lmax/Lmin RATIO LVmax/Lavg
Freeway Class A 0.6 3.5 6.0 0.3
Freeway Class B 0.4 3.5 6.0 0.3
Expressway 1.0 3.0 5.0 0.3
ILLUMINANCE

Road Classification

Average Maintained lllumination at Pavement by Pedestrian

Area Classifications

Uniformity Ratio

Eavg/Emin
R1 (Lux/fc) R2&R3 (Lux/fc) R4 (Lux/fc)
Freeway Class A 6.0/0.6 9.0/0.9 NA 3.5
Freeway Class B 4.0/0.4 6.0/0.6 NA 35
Expressway 10.0/1.0 15.0/1.5 NA 3.0

Lavg = Minimum Maintained AveragePavement Luminance.

Lrmin = Minimum Pavement Luminance
LVuax = Maximum Veiling Luminance.
Eavg = Minimum Maintained AveragePavement llluminance.
Ein = Minimum Pavement llluminance

EVwax = Maximum Veiling llluminance.
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Table 2 Required Lighting Design Criteria for Street (IES RP-8-2014)

Recommended Lighting Design Criteria for Streets (IES RP-8-2014)

LUMINANCE
Street Pedestrian Area |AVG. LUMINANCE | AVG. UNIFORMITY | MAX. UNIFORMITY | MAX. VEILING LUMINANCE
Classification Classification Lavg (cd/m?) RATIO Layg/Livin RATIO Lmax/Lmin RATIO LVmax/Lavg
High 1.2 3.0 5.0 0.3
Major Medium 0.9 3.0 5.0 0.3
Low 0.6 4.0 6.0 0.3
High 0.8 3.0 5.0 0.4
Collector Medium 0.6 3.5 6.0 0.4
Low 0.4 4.0 8.0 0.4
High 0.6 6.0 10.0 0.4
Local Medium 0.5 6.0 10.0 0.4
Low 0.3 6.0 10.0 0.4
ILLUMINANCE
Street Pedestrian Area Average Maintained IIIumination .at Eavement by Pedestrian Area Uniformity Ratio
Classification Classification Classifications Eavg/Emin
R1 (Lux/fc) R2&R3 (Lux/fc) R4 (Lux/fc)
High 12.0/1.2 18.0/1.8 NA 3.0
Major Medium 9.0/0.9 13.5/1.35 NA 3.0
Low 6.0/0.6 9.0/0.9 NA 4.0
High 8.0/0.8 12.0/1.2 NA 3.0
Collector Medium 6.0/0.6 9.0/0.9 NA 3.5
Low 4.0/0.4 6.0/0.6 NA 4.0
High 6.0/0.6 9.0/0.9 NA 6.0
Local Medium 5.0/0.5 7.5/0.75 NA 6.0
Low 3.0/0.3 4.5/0.45 NA 6.0
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Table 3 Recommended Lighting Design Criteria for Pedestrian Conflict Areas (IES RP-8-
2014)
Recommended Lighting Design Criteria for Pedestrian Conflict Areas (IES RP-8-2014)
ILLUMINANCE
Average Maintained lllumination at Pavement by . : .
Conflict Area Pedestrian Area Classifications EV min (Lux/fc) Ungorm/lté/m?:tlo
High (Lux/fc) | Medium (Lux/fc) Low (Lux/fc) e

Mixed Vehicle and Pedstrian 20.0/2.0 NA NA 10.0/1.0 4.0
Pedestrian Only (High) 10.0/1.0 NA NA 5.0/0.5 4.0
Pedestrian Only (Medium) NA 5.0/0.5 NA 2.0/0.2 4.0
Rural/Semi Rural Areas NA NA 2.0/0.2 0.6/0.06 10.0
Low Density Residential
(2 or Fewer Dwelling Units Per Acre) NA NA 3.0/0.3 0.8/0.08 6.0
Medium Density Residential
(2.1 to 6.0 Dwelling Units Per Acre) NA NA 4.0/0.4 1.0/0.1 4.0

Eavg = Minimum Maintained Average horizontal llluminance at Pavement

Ein = Minimum Horizontal llluminance at Pavement
EVmin = Minimum Vertical llluminance at 1.5m Above Pavement (Horizontal Only)

Table 4 Recommended Lighting Design Criteria for Pedestrian Portion of Pedestrian /

Vehicular Underpasses (IES RP-8-2014)

Maintained llluminance Values for Walkways
Eavg Evmin
(lux/fc) (lux/fc) Eavg/Emin)
Day | 100.0/10.0 50.0/5.0 3.0
Night | 40.0/4.0 20.0/2.0 3.0
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Table 5 Required Lighting Design Criteria for Intersections (IES RP-8-2014)
(Continuously lighted streets)

Recommended Lighting Design Criteria for Intersections (IES RP-8-2014) (Continuously Lighted Streets)

ILLUMINANCE
Average Maintained lllumination at Pavement by Pedestrian Area . . .
Functional Classification Classifications Ungormllté/ Ratlo
High (Lux/fc) Medium (Lux/fc) Low (Lux/fc) avgriEmn
Major/Major 34.0/3.4 26.0/2.6 18.0/1.8 3.0
Major/Collector 29.0/2.9 22.0/2.2 15.0/1.5 3.0
Major/Local 26.0/2.6 20.0/2.0 13.0/1.3 3.0
Collector/Collector 24.0/2.4 18.0/1.8 12.0/1.2 4.0
Collector/Local 21.0/2.1 16.0/1.6 10.0/1.0 4.0
Local/Local 18.0/1.8 14.0/1.4 8.0/0.8 6.0
LUMINANCE
Functional Classification AVG. LUMIZNANCE AVG. LUMINANCE Loy | AVG. LUMIZNANCE AVG. UNIFORMITY RATIO

Lavg (cd/m) HIGH | (cd/m”) MEDIUM PED | Lavg (cd/m’) LOW Lavg/Lon

PED CONFLICT CONFLICT PED CONFLICT
Major/Major 3.4 2.6 1.8 3.0
Major/Collector 2.9 2.2 1.5 3.0
Major/Local 2.6 2 1.3 3.0
Collector/Collector 2.4 1.8 1.2 4.0
Collector/Local 2.1 1.6 1 4.0
Local/Local 1.8 1.4 0.8 6.0

Table 6 Required Lighting Design Criteria for Isolated Intersections (IES RP-8-2014)
(Non-Continuously lighted streets)

| Recommended Lighting Design Criteria for isoclated Intersections (IES RP-8-2014) (Non-Continuously Lighted Streets)

Road Classification Pavement Classifications Uniformity Ratlo
Eavg/Emin
R1 (Lux/fc) R2&R3 (Lux/fc) R4 (Lux/fc)
Freeway Class A 6.0/0.6 9.0/0.9 8.0/0.8 3.0
Freeway Class B 4.0/0.4 6.0/0.6 5.0/0.5 3.0
Expressway 6.0/0.6 9.0/0.9 8.0/0.8 3.0
Major 6.0/0.6 9.0/0.9 8.0/0.8 3.0
Collector 4.0/0.4 6.0/0.6 5.0/0.5 4.0
Local 3.0/0.3 4.0/0.4 4.0/0.4 6.0
LUMINANCE
I AVG. UNIFORMITY RATIO
Road Classification AVG. LUMINANCE L,4 (cd/m?) LI
-avg! =min
Freeway Class A 0.6 3.0
Freeway Class B 0.4 3.0
Expressway 0.6 3.0
Major 0.6 3.0
Collector 0.4 4.0
Local 0.3 6.0
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Table 7 Required Lighting Design Criteria for Roundabouts (IES DG-19-2008)

Recommended Lighting Design Criteria for Roundabouts (IES DG-19-2008)

ILLUMINANCE

Functional Classification Classifications

Average Maintained lllumination at Pavement by Pedestrian Area . . .
Uniformity Ratio

- - Eavg/Emin
High (Lux/fc) Medium (Lux/fc) Low (Lux/fc)
Major/Major 34.0/3.4 26.0/2.6 18.0/1.8 3.0
Major/Collector 29.0/2.9 22.0/2.2 15.0/1.5 3.0
Major/Local 26.0/2.6 20.0/2.0 13.0/1.3 3.0
Collector/Collector 24.0/2.4 18.0/1.8 12.0/1.2 4.0
Collector/Local 21.0/2.1 16.0/1.6 10.0/1.0 4.0
Local/Local 18.0/1.8 14.0/1.4 8.0/0.8 6.0
LUMINANCE
o AVG. LUMINANCE | AVG. LUMINANCE Lavg AVG. LUMINANCE AVG. UNIFORMITY RATIO
Road Classification Lavg (cd/M?) HIGH | (cd/m?) MEDIUM PED | Lavg (cd/m?) LOW e
PED CONFLICT CONFLICT PED CONFLICT vemmn
Major/Major 3.4 2.6 1.8 3.0
Major/Collector 2.9 2.2 1.5 3.0
Major/Local 2.6 2 1.3 3.0
Collector/Collector 2.4 1.8 1.2 4.0
Collector/Local 2.1 1.6 1 4.0
Local/Local 1.8 1.4 0.8 6.0
B. Step 2: Luminaire and Pole Selection.

This step involves selection of the luminaire and pole equipment. Use the roadway lighting design
checklist to assist in the luminaire and pole selection.

The Luminaire shall be selected from the City of Rochester Approved Product List and shall be a
Light Emitting Diode (LED) type. The lumen output shall be selected from the standard products
listed in the Approved Product List, so the City of Rochester has a standard product throughout
the City of Rochester.

The color temperature of the LED light shall be selected during this step. The color temperature
of the LED shall be selected on a project by project bases with the intent to provide a uniform
lighting system throughout the City of Rochester. In general, the roadway/street lighting shall be
3000K correlated color temperature.

Optically the LED lighting shall be selected from the Approved Product List and selected to
maximize the coverage on the roadway/street using type 2 or type 3 distribution.

Pole equipment shall be selected from the City of Rochester Approved Product List. Pole heights
and color shall be selected to standardize on pole equipment within the City of Rochester.
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The Luminaire and pole shall be selected at the same time and together shall be considered the
lighting unit. The actual light output shall be calculated with the characteristics of the lighting
taking into account the lumen output and distribution of the luminaire and the mounting height of
the pole. The IES file shall be used with the photometric design software in conjunction with
lighting unit characteristics.

The final selection of the lighting unit and spacing requirements will produce a lighting design that
meets the light level guidelines in this guide. The lighting designer may be required to run the
lighting design photometrics and rerun them with modifications to spacing, lumen output, or light
distribution to achieve the lighting design requirements.

C. Step 3: Luminaire Spacing and Luminaire Placement.

The lateral and longitudinal luminaire mounting dimensions will be determined in this step. The
following is a guide to be used as a starting point. The actual lateral and longitudinal dimensions
should be confirmed and/or modified as required with the photometric calculation software.

The lateral dimension is the distance from the roadway edge to the luminaire. This is required to

place the luminaire over the roadway edge. This distance will assist in determining arm length to

locate the pole taking care to locate the pole out of the clear zone while maintaining the luminaire
position in the desired location.

Longitudinal spacing is the pole spacing along the roadway/street and is calculated by using the
following equation:

Luminaire Spacing = (LL*CU*LLD*LDD)/(Eh*W)

LL = Initial lamp lumens; The LL is determined above using the photometric data for the light
source the designer selected.

CU = Coefficient of utilization; CU is determined using the utilization curves specific to the source
and roadway characteristics.

LLD = Lamp lumen depreciation factor; The LLD is determined from above.
LDD = Luminaire dirt depreciation factor; The LLD is determined from above.
Eh = Average maintained level of illumination; The Eh is determined from above.

W = Width of lighted roadway; W is determined from the curb to curb or pavement edge to
pavement edge lateral distance of the roadway.
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The following graphics are the spacing and lighting unit location guidelines for Roundabout
Lighting, Intersection Lighting.

Figure 16: Typical Roundabout Placement of Lighting Units
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D. Step 4: Design Verification

The luminaire spacing equation as defined in the previous design step is based on the average
level of illumination or lumens per square foot on the area of roadway under consideration. This
establishes the quantity of illumination. Up to this point, nothing has been calculated regarding
the quality of illumination.

The uniformity ratio is used as one way of specifying the quality of lighting. For the purpose of this
design guide, it is defined as the average maintained illumination value divided by the minimum
maintained illumination value. Because the average maintained level of illumination is already
defined by the design process (Eh), the next step involves finding the minimum point of
illumination.

The minimum point of illumination can be determined by inspection of the photometric lighting
calculation software calculation results.

The uniformity ratio can be determined by inspection of the photometric lighting calculation
software calculation results. The Uniformity Ratio (Ave/Min) is included in the photometric
calculation results.

If the uniformity ratio in the photometric calculation results is less than the required uniformity
ratio (Ave/Min) given in this design manual than the lighting design is acceptable. If it is higher
than the design team shall adjust the photometric software to meet the design guidelines.

The uniformity ratio shall be used to determine the quality of the lighting design. The uniformity
ratio is determined with the following ratio:

Note that the design team must verify the LLF when reviewing the photometric calculation results.

Uniformity Ratio = [Average Maintained lllumination (Eh)]/[Minimum Maintained Illlumination
(Emin)].

E. Step 5: Determine the Source of Power (SOP)

The lighting designer must meet and discuss the source of power with Rochester Public Utilities
and document all decisions made. Use the checklist in Appendix B to determine the source of
power.

1. The following notes correspond with each numbered item in the Source of Power Checklist in
the Appendix B.

a. Type of Construction and Possible Implications: If major roadway construction is
involved, utility lines may need to be relocated. This can affect the location of a combined
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signal and lighting pad (SOP) for temporary lighting. New lighting systems will need new
utility equipment and coordination is required. Modifications to existing lighting system
may require existing utility equipment to be modified to accommodate the modified
lighting systems. When modifying a lighting system, power to all units should be
maintained at all times. Also, when replacing a system, the old system must remain
operational until the new system is operational.

Electrical Service: Check condition of cabinet and pad. Additionally, check for correct
voltage. New Service: To save installation costs, combine same location service for
temporary and permanent. Have permanent cabinet installed during early stages if
possible. Generally, permanent service will be pad mounted but could be pole mounted,
so coordination is required.

Coordination of Work with Rochester Public Utilities: The contractor will be responsible
for portions of the utility related work and the Rochester Public Utilities will be responsible
for portions of the utility related work as well. These work responsibilities shall be
coordinated and specified accordingly.

Location of Service — Topography of Area: Location of transformer will affect concrete
pad requirements and may affect grading requirements. Lighting systems projects by the
City of Rochester Public Works are typically metered. Lighting systems projects by
Rochester Public Utilities are typically not metered.

Signals: If signals are involved, a combined pad with all signal and lighting cabinets may
be desirable. If signals are involved the lighting on the signals may change the
roadway/street lighting requirements because the intersections will be lighted with the
signal system.

Meter Address / or Transformer #: An address should be established for the SOP and
confirm this with the utility.

F. Step 6: Lighting System Layout

Utilize the information from the steps above to layout the lighting system.

The exact locations of light poles may be adjusted to avoid obstructions encountered in the field.
Such items as solid rock, power lines, slopes, existing guard rail, etc., may make it necessary or
desirable to locate the pole differently than is indicated in the plans.

The project engineer may stake the poles up to 10 feet along the direction of the roadway from
the locations indicated in the plans. If a greater change is required, the project engineer should
consult with the lighting system designer to determine if such a change requires changing the
placement of other light poles in the system.
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If a guardrail or noise wall exists at the location and is not indicated in the plans, light poles
should be placed behind it if possible. Clearance between the back of the guardrail and the front
of the light pole should be at least 2 feet.

Poles should not be closer than 10 feet in any direction from power lines. If 10 feet cannot be
maintained, contact the power company.

Poles should not be closer than 25 to 50 feet in any direction from overhead signs.
Poles should not be placed in ditches for maintenance reasons.
Step 7: Lighting Distribution System Layout

The electrical service for most roadway lighting systems will be 100A, 120/240V, 1-Phase.
Coordinate voltage and amperage requirements with the City of Rochester on a project by project
basis.

1. The City of Rochester conduit and wire system shall be provided as follows:

a. The entire roadway lighting system shall be provided with conduit and the wire shall be
pulled thought the conduit. In general, for most roadway lighting system in the City of
Rochester the conduit system shall be 1.5 inch PVC Schedule 40 conduit or HDPE
conduit in lengths greater than 50 feet.

b. 1.5inch Rigid Steel Conduit shall be used for bridges, retaining walls, and jersey barriers.
c. Follow 40 percent fill rule for conduit requirements where required.
d. Provide XHHW-2 type copper stranded wire suitable for underground conduit installation.
2. The City of Rochester used the following color as standard for conduits.
a. Red for Power
b. Orange for Fiber
c. Lighting conduit shall not be red or orange
3. The City of Rochester does not have a color standard for wire.
Step 8: Voltage Drop Calculation

Voltage Drop shall be calculated for each lighting circuit and appropriate wire sizes shall be used
based on voltage drop calculations to the last lighting unit on each circuit. The voltage drop shall
not exceed 2 percent for the electrical service and 3 percent for the roadway lighting branch
circuit or 5 percent total.
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The driver input currents shall be used (in lieu of the fixture wattage) to calculate load
requirements and related circuit breaker sizes. The driver input current shall also be used to
calculate voltage drop.

I. Step 10. Wiring Diagram, Service Cabinet, and Number Poles

Step 10 involves completing the wiring diagram, service cabinet, and numbering poles. Locate
the service cabinet with considerations for the following:

1. Maintenance (Can a vehicle get. to the location? Can all the lights be seen from the
cabinet?).

2. Place outside the clear zone
3. Place approximately equidistant to all wiring to minimize voltage drops.
J. Step 11. Determine Salvage and Removal Items

Design Step 11 is to determine salvage and removal items. To complete this design step, obtain
lighting exhibits or as built in-place plans from the lighting system owner and conduct a field
review of the new system.

Design team shall coordinate the existing lighting to be removed, salvaged, and reinstalled. The
design team shall coordinate the existing lighting to remain and confirm that it will be reconnected
to the new system as needed.

K. Step 12. Determine Temporary Lighting Needs

Generally, temporary lighting is not included. If the City of Rochester requires temporary lighting,
provide temporary lighting. Temporary lighting is designed to the same standards as permanent
lighting.

L. Step 13. Quantities

To determine quantities the design team shall coordinate the pay items located in the special
provisions and coordinated the units and quantities with the drawings.

M. Step 14. Plan Preparation

The following is a typical guide that can be used for plan preparation. The design team may need
to modify the following information as needed to provide a lighting design that meets the needs of
the project.
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N. The following lists includes typical sheets required.
1. Title sheet.
2. Site Plan — Lighting Layout Plan.
3. Details.
4. Line Diagram.
5. Schedules.
O. Typical sheet sizes are as follows.
1. 11x17.
2. 22x34.
P. Sign and Seal Requirements

1. Plan sheets shall be signed and sealed as required per the State of Minnesota requirements.
5.2 MEASUREMENT AND FIELD VERIFICATION

The guidelines listed in this design guide are listed in either llluminance or Luminance but not both. All
field measurements and verification shall be done using llluminance. The Luminance values submitted
shall be used to confirm the design meets the guidelines of this design guide where Luminance is listed.
The llluminance values submitted shall be used to confirm the design meets the guidelines of this design
guide where llluminance is listed. The Illuminance values shall also be used for field measurements to
confirm and validate the installation meets the design requirements for all projects.

Where luminance is used as the design recommendation both Luminance and llluminance shall be
submitted for review. During the review process luminance will be used to verify the design meets the
recommended levels. During the verification process the Illuminance levels will be used to verify the
installation meets the design recommendations.

According to IES RP-8-14 for determining what horizontal illuminance levels should be used as an
equivalent to the recommended luminance level, a ratio of 1cd/m2 = 15 lux for an R2 or R3 pavement and
1cd/m2 = 10 lux for an R1 pavement can be used. Field validation of a lighting system performance may
be done by the luminance or illuminance method. 10 Lux = 1 fc.

A. Methods of Field Measurement

Field measurements can be made of both permanent luminance and visibility level of a target.
The instrument is both expensive and time-consuming to use. Therefore, llluminance will be used
for field measurements as part of this Design Manual.
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According to IES PR-8-14 illuminance is the density of luminous flux incident on a surface. It is
measured using a light sensitive cell. If the cell surface is horizontal it is termed horizontal
illuminance or if the cell is vertical it is called vertical illuminance.

Straight Roadway Areas

For illuminance calculations the luminaire/point combinations shall be included as long as the
calculated result is not zero. The grid of calculation points shall be selected so that, for straight
roadway sections between traffic conflict areas, the area of all grid cells is identical. A grid cell is
defined as the area bounded by an imaginary line that is equidistant from all adjacent grid
intersections and touches the edge of traveled way. There should be two grid lines per lane
located one-quarter (1/4) of the distance from the edge of each lane. In the event that the
roadway varies in the number of lanes (e.qg., left turn lanes added before the intersections), the
grid shall be based on the number of lanes for the majority of the length of the roadway. In the
event that the roadway width and number of lanes change, the revised grid shall be used for the
new width of the roadway. In the longitudinal direction there shall be at least ten points, not more
than 5 meters on center, between the luminaires. The starting point for the grid lines shall not be
located directly under the luminaire but shall start at a point one-half (1/2) the grid cell size from
the luminaire. In the event that the luminaire location geometry is constant the length of the
gridded portion of the roadway need be no longer than the spacing between luminaries. In the
event the luminaire geometry is not uniform along the length of the roadway, the gridded portion
should continue until it has reached the point where the luminaire geometry remains constant.

The calculation points for horizontal and vertical illuminance in the pedestrian area adjacent to the
street shall match the street grid spacing, be positioned in the center of the sidewalk / pedestrian
area, be located 1.5 meters in height, and be calculated in assuming a meter aimed along the
sidewalk in both walking directions.

Calculation points for the vertical illuminance in crosswalks shall be positioned at a height of

1.5 meters spaced at 0.5 meters. A single line of calculation points shall be placed in the center of
the crosswalk extending from the curb line to the centerline of the roadway with the meter
oriented in the direction of the approaching driver for both sides of the roadway.

Calculation point for intersections shall extend from the stop bar at each street across the entire
intersection. The grid spacing for the points shall be at 2.0 meters throughout the calculation
area.

For curved roadway sections (less than 600 meter radius) or roads with steep and variable
grades (6 percent or greater) can be calculated using the horizontal illuminance method. Grids
should be placed across the travel lanes, at the same locations defined above for straight
roadways.

Traffic conflict areas can be divided into two types of areas where vehicles conflict with crossing
vehicles and pedestrians, and areas where vehicular traffic must merge, diverge, or weave to
reach either a through traffic lane or an exit lane. Where traffic conflict areas do not involve
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merging or diverging vehicles lanes, the normal grid should continue without change and any grid
point falling within the defined traffic conflict area should meet the criteria for that area as defined
in this design guide. Where traffic conflict areas do involve merging, diverging or weaving there
should be two grids superimposed on that area. Each grid should follow the rules for its lanes
prior to entering the traffic conflict area. The grids can be separate or forced to coincide,
depending upon the desire of the designer and the capability of the calculation program. In any
event, the driver of the vehicle approaching the traffic conflict area should be considered as an
observer and calculations made for the appropriate grid points that define the lanes(s) that the
driver might use to enter the traffic conflict area.

The following shows typical location of calculation points taken from IES RP-8-14 and as
described above.

Figure 18: Typical Location of Calculation Points

i OME LLMINMRE CYCLE
0,0y REF.

=== - A= - == & — T — — — — = = == o= . AN PT +
LANE

—_— - -~ i A A & S — — - — = = = —— WM PT

— § - _— = S - 8 % ] — — = = == e = — 1M PT
LAMNE

=224 —_— - = = — - —— - -8 8 B = = = — — — — - —— 14 PT +

- - — — — .~ - . W B — — — — — — — -

e ‘.g—-— ————— .8 & 08 —8 B BB — — — — — — — -

-_— e - — — — e & o—0—0-—0 & 8 — — — — —

-_— e - — — = lg—2 = s—0—80—2 = -0 — — — — — — — -

V DRSERVER AT E3M B g

5.90



CITY OF ROCHESTER ROADWAY/STREET LIGHTING DESIGN GUIDE

Lighting Design
July 22, 2019

5.91



CITY OF ROCHESTER ROADWAY/STREET LIGHTING DESIGN GUIDE

City of Rochester Lighting Templates
July 22, 2019

6.0 CITY OF ROCHESTER LIGHTING TEMPLATES

6.1 CLASSIFICATION TYPE MAJOR
Refer to Appendix D for the City of Rochester lighting template for classification type Major.

6.2 CLASSIFICATION TYPE COLLECTOR

Refer to Appendix D for the City of Rochester lighting template for classification type Collector.

6.3 CLASSIFICATION TYPE LOCAL

Refer to Appendix D for the City of Rochester lighting template for classification type Local.
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7.0 CITY OF ROCHESTER SAMPLE LIGHTING PLANS

7.1 SAMPLE LIGHTING PLANS

Refer to the Appendix E for the City of Rochester Sample Lighting Plans
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8.0 SPECIFICATIONS AND AGREEMENTS

8.1 SPECIFICATION BOOK

The City of Rochester Public Works uses the latest version of the MNnDOT standard specifications for
construction for lighting.

8.2 SPECIAL PROVISIONS

The City of Rochester Public Works issues a Special Lighting Provisions (SL) specification to identify any
necessary information that is not given in the plans or in the MnDOT standard specifications book. The
SL specification also includes any information where the City of Rochester differs from the MnDOT
standard Specifications book such as the specification for the City of Rochester standard lighting units.

Refer to Appendix F for the City of Rochester Sample Special Provisions

8.96



CITY OF ROCHESTER ROADWAY/STREET LIGHTING DESIGN GUIDE

Specifications and Agreements
July 22, 2019

8.97



CITY OF ROCHESTER ROADWAY/STREET LIGHTING DESIGN GUIDE

City of Rochester Standard Plates
July 22, 2019

9.0 CITY OF ROCHESTER STANDARD PLATES

9.1 LIGHT FOUNDATION - DESIGN E PRECAST, MNDOT 8127E

Refer to the Appendix for standard plate MnDOT 8127E Light Foundation — Design E Precast for 40-foot
pole or less.

9.2 LIGHT FOUNDATION — DESIGN E CAST IN-PLACE, MNDOT 8127E

Refer to the Appendix for standard plate MNDOT 8127E Light Foundation — Design E Cast In-Place for
40-foot pole or less.

9.3 EQUIPMENT PAD B — EQUIPMENT PAD B PRECAST, MNDOT 8106D
Refer to the Appendix for standard plate MNDOT 8106D Equipment Pad B Precast

9.4 EQUIPMENT PAD B - EQUIPMENT PAD B CAST IN PLACE, MNDOT
8106D

Refer to the Appendix G for standard plate MNDOT 8106D Equipment Pad B Cast in Place
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10.0 REFERENCES

IES RP-8-14 — ROADWAY LIGHTING
IES DG-19-08 — DESIGN GUIDE FOR ROUNDABOUT LIGHTING
MnDOT ROADWAY LIGHTING DESIGN MANUAL

Rochester Comprehensive Plan 2040 Travel patterns and Link Analysis report
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ROADWAY LIGHTING DESIGN CHECKLIST

A. The Roadway Lighting Design Checklist is attached.
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CITY OF ROCHESTER ROADWAY LIGHTING DESIGN CHECKLIST

Project Name

Project Number

Designer Name

A. Type of Rochester’s Functional Classification:
1. Interstate and Interregional Corridors
2. Strategic Arterials
3. Primary Arterials
4. Secondary Arterials
5. Primary Collectors
6. Local Collectors
7. Local Street
8. Street with Multiple Classifications
B. Classification of the area or roadway (Listed Below):
1. Freeway
2. Expressway
3. Major
4. Collector
5. Local
6. Local Residential
7. Intersection (Continuously Lighted Streets)
8. Isolated Intersection (Non-Continuously Lighted Streets)
9. Roundabout
10. Crosswalk

11. Sidewalk

12. Bikeway



Type of lighting system (Listed Below):

9. Roadway Lighting

10. Street Lighting

11. Intersection Lighting — Continuously Lighted Roadways/Streets
12. Isolated Intersection Lighting — Non-Continuously Lighted Streets
13. Roundabout Lighting

14. Partial Residential Street Lighting — Intersection Lighting and Partially Continuously
Lighted Streets.

Circle Types of Lighting Subsystems that are Part of this Project (Listed Below)

1. Crosswalk Lighting

2. Adaptive Lighting

3. Transition Lighting

4. Grade Changes and Sharp Curves Lighting
5. Underpass and Overpass Lighting

6. Railroad Grade Crossing Lighting

7. Trees Adjacent to Roadways

8. Median

Classification of Pedestrian Conflict Areas (Listed Below):

1. High
2. Medium
3. Low

Classification of Roadway Surfaces:

1. Class R1 — Portland Cement Concrete
2. Class R2 & R3 — Standard Asphalt Road Surfaces
3. Class R4 — Special Purpose Asphalt Road Surface

Alignment of traffic lanes or number of lanes:

Identify Footcandle Requirements from the appropriate tables.
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< X = < =
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BB.

CcC.

Retaining walls or guardrail in the area:

Any ground mounted or overhead signing:

Any overhead power lines:

Width of shoulders (include median shoulders):

Any sidewalks/paths:

What is the topography (Slopes, grades, etc.):

Urban or rural:

Any intersecting roadways:

Describe the basic geometry:

Speed:

Any ambient lighting:

Traffic signals or beacons:

Median barrier:

Any non-standard or ornamental lighting required:

Do we need to remove or relocate any lighting?

Do we need to relocate any utilities?

Are there bridges involved:

Air obstruction lights required:

Navigation lights required:

Are pole-mounted receptacles required?

Are banner arms required?
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SOURCE OF POWER (SOP) CHECKLIST

A. The Source of Power (SOP) Checklist is Attached
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CITY OF ROCHESTER SOURCE OF POWER (SOP) CHECKLIST

Feed Point #: New , Inplace

Location of SOP:

Date:

Designer:

Pwr.Co. Field Rep. Name, Telephone, Address:

Power Company:

Proposed Letting Date:

A. TYPE OF CONSTRUCTION AND POSSIBLE IMPLICATIONS

1. Identify the type of roadway / street lighting construction:
a. New lighting System
b. Modification of existing System
C. Replacement of Existing System
d. Temporary Lighting System
2. Discuss construction staging, timeline of project and proposed letting date. Record

discussion below:




ELECTRICAL SERVICE

Identify the following electrical service characteristics for both the existing electrical service (if
any) and the new electrical service (if required)

1. Existing Service: [Jyes [INo
Service Wiring Type: [J overhead []Underground
Service Mounting Type: [ Pole [ Pad
Service Voltage: [J120/240 Volt [Jother

Record Existing Transformer size in KVA

2. Install new service: [Jyes [INo
Temporary Service Needed Clyes [CINo
Permanent Service [Jyes [INo
Service Wiring Type [CJoverhead [JUnderground
Service Mounting Type [CPole [JPad
Service Voltage []120/240 Volt [JOther

Record Transformer size in KVA

3. Record discussion below:




C. Coordination of Work with Rochester Public Utilities

Verify and Confirm the Following work responsibilities:

1.

Rochester Public Utilities will be responsible for the following:

e.

f.
g.
h.
i.

Furnishing and installing the primary conduit, conductors, poles, and
related primary equipment.

Furnishing and installing transformer.

Furnishing and installing the transformer pad.

Termination of underground primary cabiles.

Furnish meter.

The contractor will be responsible for the following:

a.

o

Q@™0Qoo0

Make all arrangements with the power company for obtaining electrical
service, obtaining and completing all forms required by the utility, and
furnish all labor and material required for the electrical service which the
utility does not provide.

Verifying locations of power company equipment with the power
company.

Furnish and install secondary conduits and cables.

Furnish and install a power company approved metering enclosure.
Terminating all secondary conductors at the service entrance equipment.
Terminating and providing conductors required for metering.

Installing equipment which is supplied but not installed by the Rochester
Public Utilities.

Record discussion below:




LOCATION OF SERVICE - TOPOGRAPHY OF AREA

1. Describe quadrant and define approx. location of transformer/pole/pad (face door away
from roadway traffic).

2. Electrical Service is Metered or Unmetered:

3. Record discussion below:

SIGNALS

1. Is signal system involved w/project? If so, coordinate activities:
2. Record discussion below:

METER ADDRESS / OR TRANSFORMER #:

1. Record Meter Address Here
2. Record Transformer # Here
3. Record AlIC Available at the Transformer Here

4. Billing Address:
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CITY OF ROCHESTER EXISTING LIGHTING SYSTEMS

A. The sample lighting plans are as follows and attached.

1.

2.

3.

10.

EXISTING-COMMERCIAL SUBDIVISION STREET_TECHNOLOGY DRIVE NW
NEW-COMMERCIAL SUBDIVISION STREET_TECHNOLOGY DRIVE NW
EXISTING-LOCAL RESIDENTIAL STREET_19TH ST NW AND 21ST AVE NW
NEW-LOCAL RESIDENTIAL STREET_19TH ST NW AND 21ST AVE NW

EXISTING-REDEVELOPMENT DOWNTOWN_MEDICAL CENTER ZONE STREET 2ND SW
AND IST AVE NW

NEW-REDEVELOPMENT DOWNTOWN_MEDICAL CENTER ZONE STREET 2ND SW AND
IST AVE NW

EXISTING-ROUNDABOUT (BADGER HILLS DRIVE NW AND SUPERIOR DRIVE NW)
ILLUMINANCE

EXISTING-ROUNDABOUT (BADGER HILLS DRIVE NW AND SUPERIOR DRIVE NW)
LUMINANCE

NEW-ROUNDABOUT (BADGER HILLS DRIVE NW AND SUPERIOR DRIVE NW)
ILLUMINANCE

NEW-ROUNDABOUT (BADGER HILLS DRIVE NW AND SUPERIOR DRIVE NW)
LUMINANCE
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Luminaire Schedule

Number Lumens Per Light Loss

Lamp Filename

Wattage
Lamps Lamp Factor g

Symbol Label Quantity Manufacturer Catalog Number Description

4 EATON - OVZ25SXX3EG 250W HPS TYPE III ROADWAY 250W HPS CL E-18 1 OVZ25SXX3EG_TYPE 27500 0.7 250

STREETWORKS 3_250W.ies
(FORMER COOPER
|:| LIGHTING) Retail,

Roadway, Sidewalk,
A Site, Street,
Substation, Security,
Corrosion Resistant,
Vandal Resistant,
Wet Location

Statistics

Description Min Max/Mi Avg/Mi  Avg/Ma
n n X

Zone #1 =+ 1.3 fc 5.1 fc 0.0 fc N/A N/A 0.3:1

Zone #2 =+ 1.3 fc 5.0 fc 0.0 fc N/A N/A 0.3:1




COMMERCIAL SUBDIVISION STREET (TECHNOLOG W)
EXISTING EATON 250 WATT HPS FIXTURE TYP

ZONE #1
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51.923153 131303 EP-EE:{IL -4
RN RN

E!

Luminaire Schedule

Symbol Label Quantity Manufacturer Catalog Number Description Lamp Number Filename fumens Fer Light Loss Wattage
Lamps Lamp Factor
4 EATON - OVZ25SXX3EG 250W HPS TYPE III ROADWAY 250W HPS CL E-18 1 OVZ25SXX3EG_TYPE 27500 0.7 250
STREETWORKS 3_250W.ies
(FORMER COOPER
|:| LIGHTING) Retail,
A Roadway, Sidewalk,

Site, Street,
Substation, Security,
Corrosion Resistant,
Vandal Resistant,
Wet Location

Statistics

Max/Mi Avg/Mi Avg/Ma
n n X

Description Min

Zone #1
Zone #2

1.3 fc 5.1 fc 0.0 fc N/A N/A 0.3:1
1.3 fc 5.0 fc 0.0 fc N/A N/A 0.3:1

+|+




COMMERCIAL SUBDIVISION STREET (TECHNOLOGY DRIVE NW
NEW PHILIPS REM 106 WATT LED FIXTURE TYPE A

T3 0 -3 3 At 2 2 e 55 B LB EE L AL AL 31 T
4000009111 N 2DT3 MM A B2 R I,

__________________________________________________________________________________________________________________________

Luminaire Schedule

Symbol

Label

QTY

Jk: o

Catalog Number

RFM-108W48LED4K-
-G2-R3M

,»121111299

Description

RoadFocus LED Cobra Head -
Medium (RFM), 48 LED's, 4000K
CCT, TYPE R3M OPTIC,

(3) LEDgine ARRAY(S)

A0 55 60 003 B 4 S AH -G B A3 A0 A .
A0 Q0D 0 080MA NP E 1220220810513 .11

DRIVEN AT 700mA

Numb

er

Lamps

per

Lumens

Lamp

13169.5

5

Statistics

Description

Zone #1

1.3 fc

5.4 fc

0.0 fc

Max/Mi

]
N/A

Avg/Mi
n

N/A

Avg/Ma
X

0.2:1

Zone #2

1.3 fc

5.1 fc

0.0 fc

N/A

N/A

0.3:1




Luminaire Schedule

Light Loss

Filename

Description
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Manufacturer

Quantity

128

0.7

100W CLEAR HPS

RS2L100HPOOXD26.i

es

RS2L100HPO0OXD26 RSL-200

Holophane

Statistics

Description
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LOCAL RESIDENTIAL STREET (19TH STREET NW AND 21ST AVENUE NW)

EXISTING HOLOPHANE 100 WATT HPS FIXTURE TYPE A

+

L ——
[I'"D
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0

Ao,

+T8 T4 Jull]]]-‘ +F

it

ZONE #4
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22
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N

ZONE #4
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Luminaire Schedule

Light Loss

Filename

c
o
=
o
‘=
Q
n
(]
(=]

Factor

Catalog Number

Manufacturer

Quantity

100W CLEAR HPS

RS2L100HPOOXD26.i

es

128

0.7

RS2L100HPO0OXD26 RSL-200

Holophane

0.2:1
0.3:1
0.3:1
0.0:1

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

0.0 fc
0.0 fc
0.0 fc
0.0 fc

1.1 fc
0.4 fc
0.3 fc
0.1 fc

0.2 fc
0.1 fc
0.1 fc
0.0 fc

_|_
_|_
_|_
_|_

Description
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LOCAL RESIDENTIAL STREET (19TH STREET NW AND 21ST AVENUE NW)
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Luminaire Schedule

. o . Lumens Per Light Loss
Symbol Label Quantity Manufacturer Catalog Number Description Lamp Filename Wattage
Lamp Factor
14 CREE, INC. For use with Series E Edge, Edited from 60 LED Type III Medium SIXTY WHITE LIGHT 1 3MP-E.ies 9593 0.95 132
Edge High Output, 228, 304 w/ Partial Backlight 700mA 4000K EMITTING DIODES (LEDS),
D and LEDway luminaires. LEDway Streetlight VERTICAL BASE-UP
A POSITION.
4 KIM LIGHTING SRS1-3E35-60L4K SOLITAIRE LED DIE-CAST 60 219B DIODES. 4200K 1 DR_TYPEB_srs1- 4602.36 0.95 63.2

ALUMINUM HOUSING, LENS FRAME 3e35-60l4k.ies

AND ARMS. CONICAL ACRYLIC LENS.
B LED EMITTER DECK INCLUDES LEDS,
HEATSINKS, AND PRISMS.

Statistics

Max/Mi Avg/Mi
n n

Description

Zone #1 + 1.1 fc 2.4 fc 0.2 fc 12.0:1 5.5:1 0.5:1
Zone #2 + 1.3 fc 2.7 fc 0.2 fc 13.5:1 6.5:1 0.5:1




REDEVELOPMENT DOWNTOWN (MEDICAL CENTER ZONE STREET 2ND SW AND IST AVENUE NW)
EXISTING CREE EDGE LED 132 WATT FIXTURE

TYPE A: CREE POLE MOUNTED
TYPE B: POST TOP LED FIXTURE

ZONE#1 : dronohenanpennn
wmmmmummmm1w.._umﬂmm

’B'ﬁ
ﬂ‘B‘EE

ool
e L R SR S

ZONE #1

A0 R0 70 ET 215
90.70.70.81 21,

Luminaire Schedule

Number Lumens Per Light Loss

Symbol Label Quantity Manufacturer Catalog Number Description Lamp Filename Wattage
Lamps Lamp Factor
14 CREE, INC. For use with Series E Edge, Edited from 60 LED Type III Medium SIXTY WHITE LIGHT 1 3MP-E.ies 9593 0.95 132
Edge High Output, 228, 304 w/ Partial Backlight 700mA 4000K EMITTING DIODES (LEDS),
D and LEDway luminaires. LEDway Streetlight VERTICAL BASE-UP
A POSITION.
4 KIM LIGHTING SRS1-3E35-60L4K SOLITAIRE LED DIE-CAST 60 219B DIODES. 4200K 1 DR_TYPEB_srs1- 4602.36 0.95 63.2
ALUMINUM HOUSING, LENS FRAME, 3e35-60l4k.ies
AND ARMS. CONICAL ACRYLIC LENS.
B LED EMITTER DECK INCLUDES LEDS,
HEATSINKS, AND PRISMS.

Statistics
Avg/Mi

Description

Zone #1 + 1.1fc 2.4 fc 0.2 fc 12.0:1 5.5:1 0.5:1
Zone #2 + 1.3 fc 2.7 fc 0.4 fc 6.8:1 3.3:1 0.5:1




REDEVELOPMENT DOWNTOWN (MEDICAL CENTER ZONE STREET 2ND SW AND IST AVENUE NW)
NEW PHILIPS LED REM 106 WATT FIXTURE

TYPE A: PHILIPS RFM POLE MOUNTED

TYPE B: POST TOP. FIXTURE

ZONE #1

Luminaire Schedule

Numb Lumens
Symbol Label QTY Catalog Number Description er per
Lamps Lamp

14  |RFM-108W48LED4K- RoadFocus LED Cobra Head - (3) LEDgine ARRAY(S) 1 13169.5 | 0.95 106
[ A -G2-R3M Medium (RFM), 48 LED's, 4000K DRIVEN AT 700mA 5
CCT, TYPE R3M OPTIC,

4 SRS1-3E35-60L4K SOLITAIRE LED DIE-CAST 60 219B DIODES. 1 4602.36 0.95 63.2
ALUMINUM HOUSING, LENS 4200K
FRAME, AND ARMS. CONICAL
B ACRYLIC LENS. LED EMITTER

DECK INCLUDES LEDS,
HEATSINKS, AND PRISMS.

Statistics

Max/Mi Avg/Mi Avg/Ma
n n x
Zone #1 + 1.4 fc 4.6 fc 0.1 fc 46.0:1 14.0:1 0.3:1

Zone #2 + 1.9 fc 5.5 fc 0.6 fc 9.2:1 3.2:1 0.3:1

Description
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Catalog Number

Manufacturer
American Electric

Lighting
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Luminaire Schedule




Statistics

ROUNDABOUT (BADGER HILLS DRIVE NW AND SUPERIOR DRIVE NW)

EXISTING ATB2 268 WATT FIXTURE :

TYPE A: ZONE 1 - ZONE 9

Description
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ZONE #9

ZONE #3

ZONE #8

ZONE #4

i . .

ZONE #7

ZONE #6

Luminaire Schedule

Lumens Per

Number

Light Loss

Wattage

Filename

Lamps

=
o
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Q
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0
[=]

Catalog Number

Manufacturer

Quantity

0.95 268

32414.28

K_5K_268W.ies

ATB2_80BLEDE10_XXXXX_R3_4

LED Array

ATB2 SERIES LED 1000MA TYPE 3

4000K/5000K CCT

ATB2 80BLEDE10 XXXXX

R3 4K/5K

American Electric

Lighting

11




ROUNDABOUT (BADGER HILLS DRIVE NW AND SUPERIOR
DRIVE NW) NEW PHILIPS LED 106 WATT FIXTURE

TYPE A: ZONE 9

TYPE B: ZONE 1 - ZONE 8

ZONE #8 T

AT R RY LA E*ﬂ Nikiodass
;E-r E = e 1
‘e t111 i e e - T _ L+
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- O h Al
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ZONE #6

Luminaire Schedule

Label

Symbol

Manufacturer

Quantity Catalog Number

Description

Number .
Filename

Lumens Per

Light Loss

Statistics
M Mi A Mi A M
Description ax/Mi va/Mi vg/Ma
b n n D¢
Zone #1 —+ 0.9 fc 2.2 fc 0.2 fc 11.0:1 4.5:1 0.4:1
Zone #2 + 0.4 fc 0.8 fc 0.0 fc N/A N/A 0.5:1
Zone #3 + 0.6 fc 2.0 fc 0.0 fc N/A N/A 0.3:1
Zone #4 + 0.1 fc 1.4 fc 0.0 fc N/A N/A 0.1:1
B
E Zone #5 + 1.2 fc 2.2 fc 0.6 fc 3.7:1 2.0:1 0.5:1
+ E;
: ’ Zone #6 —+ 0.5 fc 1.2 fc 0.1fc 12.0:1 5.0:1 0.4:1
I ZONE #2
p Zone #7 —+ 0.2 fc 1.4 fc 0.0 fc N/A N/A 0.1:1
- X Zone #8 —+ 0.7 fc 2.1fc 0.1fc 21.0:1 7.0:1 0.3:1
. Zone #9 —+ 0.6 fc 1.2 fc 0.4 fc 3.0:1 1.5:1 0.5:1
Iy .
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Wattage

Lamps

Lamp

Factor

4 Philips Lumec RFM-108W48LED4K-G2-4 RoadFocus LED Cobra Head - Medium (3) LEDgine ARRAY(S) 1 LRS_PHILIPS_RFM- 13049.08 0.95 106
(RFM), 48 LED's, 4000K CCT, TYPE 4 DRIVEN AT 700mA 108W4BLED4K-G2-4.ies
o OPTIC,
A
8 Philips Lumec RFM-108W48LED4K-G2- RoadFocus LED Cobra Head - Medium (3) LEDgine ARRAY(S) 1 RFM-108W48LED4K-G2-R3M.ies 13169.55 0.95 106
R3M (RFM), 48 LED's, 4000K CCT, TYPE R3M DRIVEN AT 700mA
a OPTIC,
B




CITY OF ROCHESTER ROADWAY/STREET LIGHTING DESIGN GUIDE

Appendix D

Appendix D

CITY OF ROCHESTER LIGHTING TEMPLATES

A. The sample lighting plans are as follows and attached.
1. MAJOR, HIGH PEDESTRIAN CONFLICT, 4 LANE STREET, LUMINANCE
2. MAJOR, MEDIUM PEDESTRIAN CONFLICT, 4 LANE STREET, LUMINANCE
3. MAJOR, LOW PEDESTRIAN CONFLICT, 4 LANE STREET, LUMINANCE
4. MAJOR, HIGH PEDESTRIAN CONFLICT, 2 LANE STREET, LUMINANCE
5. MAJOR, MEDIUM PEDESTRIAN CONFLICT, 2 LANE STREET, LUMINANCE
6. MAJOR, LOW PEDESTRIAN CONFLICT, 2 LANE STREET, LUMINANCE
7. COLLECTOR, HIGH PEDESTRIAN CONFLICT, 2 LANE STREET, LUMINANCE
8. COLLECTOR, MEDIUM PEDESTRIAN CONFLICT, 2 LANE STREET, LUMINANCE
9. COLLECTOR, LOW PEDESTRIAN CONFLICT, 2 LANE STREET, LUMINANCE
10. LOCAL, HIGH PEDESTRIAN CONFLICT, 2 LANE STREET, LUMINANCE
11. LOCAL, MEDIUM PEDESTRIAN CONFLICT, 2 LANE STREET, LUMINANCE

12. LOCAL, LOW PEDESTRIAN CONFLICT, 2 LANE STREET, LUMINANCE
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Roadway Print Out

Visual - Roadway Tool

Page 1 of 2

o e,

www.Visual-3D.com ‘k

Design Information

Monday, January 07, 2019

Project Name CITY OF ROCHESTER, MINNESOTA gser Nam‘; gT'/C\mEET FITZPATRICK
. - . g ompany Name
Project Description LUMINANCE CALCULATION FOR STREET TYPE: MAJOR-HIGH Your Phone 612-712-2045
Your Email mike.fitzpatrick@stantec.com
Roadway
Calculation Method RP-8-2000 2007 errata Median
Road Surface R3 Width 9 ft
Road Class Major Sidewalk
Pedestrians High Width Left: 6 ft Right: 6 ft
Roadway Length 0 (0 Pole Locations) Setback Left: 11 ft Right: 11 ft
Lane Quantity Left: 2 Right: 2 Bikelane
Lane Width Left: 11 ft Right: 11 ft Width Left: 6 ft Right: 6 ft
Setback Left: O ft Right: 0 ft
Luminaire Information
Median - Philips Lumec: RFM-108W48LED4K-G2-R3M
Cycle Spacing: 148.95 ft Configuration: Twin
Setback: 0 ft Arm Length: 1ft
Orientation: 90 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 13170
Staggered: False Wattage: 106
Light Loss Factor: 0.9 Lamp Count: 1

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are
provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and
data provided from publicly available sources; actual field conditions may affect calculated output.

<AcuityBrands.

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session|D=6907155 1/7/2019



Roadway Print Out Page 2 of 2

- o

Visual - Roadway Tool o isal20.com | ]

Luminance
Calculation Results
Luminance Left  Right Illuminance Left  Right Sidewalk Left Right
Average: 1.5 1.5 cd/m2 Average: 2 2 fc Average: 0.3 0.3 fc
Max: 3.1 3.1 cd/m2 Max: 6.8 6.8 fc Min 0.3 0.3 fc
Min 0.7 0.7 cd/m2 Min 0.7 0.7 fc Ave/Min: 1.4 1.4
Ave/Min: 2.3 2.3 Ave/Min: 2.8 2.8 Ev Min: 0 0 fc
Max/Min: 4.7 4.7 Max/Min: 9.5 9.5 H
Lv Ratio: 0.3 0.3 Bikelane
STV: 1 41 Average: 1.1 1.1 fc
Min 0.7 0.7 fc
Ave/Min: 1.6 1.6
Ev Min: 0 0 fc

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are

provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and _ e ;
data provided from publicly available sources; actual field conditions may affect calculated output. (ﬁculwgran S

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session|D=6907155 1/7/2019



Roadway Print Out Page 1 of 2
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www.Visual-3D.com ‘k

Visual - Roadway Tool

Design Information Monday, January 07, 2019

Project Name CITY OF ROCHESTER, MINNESOTA gser Nam‘; gT'/C\mEET FITZPATRICK

. s . g ompany Name
Project Description LUMINANCE CALCULATION FOR STREET TYPE: MAJOR-HIGH Your Phone 612-712-2045
Your Email mike.fitzpatrick@stantec.com

Roadway
Calculation Method RP-8-2000 2007 errata Median

Road Surface R3 Width 9 ft

Road Class Major Sidewalk

Pedestrians Medium Width Left: 6 ft Right: 6 ft
Roadway Length 0 (0 Pole Locations) Setback Left: 11 ft Right: 11 ft
Lane Quantity Left: 2 Right: 2 Bikelane
Lane Width Left: 11 ft Right: 11 ft Width Left: 6 ft Right: 6 ft

Setback Left: O ft Right: 0 ft

Luminaire Information
Median - Philips Lumec: RFM-108W48LED4K-G2-R3M

Cycle Spacing: 148.95 ft Configuration: Twin
Setback: 0 ft Arm Length: 1ft
Orientation: 90 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 13170
Staggered: False Wattage: 106
Light Loss Factor: 0.9 Lamp Count: 1

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are

provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and w ’
data provided from publicly available sources; actual field conditions may affect calculated output. (ﬂcu‘wgfan S

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session| D=2355380 1/7/2019



Roadway Print Out Page 2 of 2
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Luminance
Calculation Results
Luminance Left  Right Illuminance Left  Right Sidewalk Left Right
Average: 1.5 1.5 cd/m2 Average: 2 2 fc Average: 0.3 0.3 fc
Max: 3.1 3.1 cd/m2 Max: 6.8 6.8 fc Min 0.3 0.3 fc
Min 0.7 0.7 cd/m2 Min 0.7 0.7 fc Ave/Min: 1.4 1.4
Ave/Min: 2.3 2.3 Ave/Min: 2.8 2.8 Ev Min: 0 0 fc
Max/Min: 4.7 4.7 Max/Min: 9.5 9.5 H
Lv Ratio: 0.3 0.3 Bikelane
STV: 1 41 Average: 1.1 1.1 fc
Min 0.7 0.7 fc
Ave/Min: 1.6 1.6
Ev Min: 0 0 fc

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are

provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and . > - X wd
data provided from publicly available sources; actual field conditions may affect calculated output. (sqcui ] 8}\*‘3” S

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session| D=2355380 1/7/2019
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Design Information

Monday, January 07, 2019

Project Name CITY OF ROCHESTER, MINNESOTA gser Nam‘; gT'/C\mEET FITZPATRICK
. - . g ompany Name
Project Description LUMINANCE CALCULATION FOR STREET TYPE: MAJOR-HIGH Your Phone 612-712-2045
Your Email mike.fitzpatrick@stantec.com
Roadway
Calculation Method RP-8-2000 2007 errata Median
Road Surface R3 Width 9 ft
Road Class Major Sidewalk
Pedestrians Low Width Left: 6 ft Right: 6 ft
Roadway Length 0 (0 Pole Locations) Setback Left: 11 ft Right: 11 ft
Lane Quantity Left: 2 Right: 2 Bikelane
Lane Width Left: 11 ft Right: 11 ft Width Left: 6 ft Right: 6 ft
Setback Left: O ft Right: 0 ft
Luminaire Information
Median - Philips Lumec: RFM-108W48LED4K-G2-R3M
Cycle Spacing: 148.95 ft Configuration: Twin
Setback: 0 ft Arm Length: 1ft
Orientation: 90 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 13170
Staggered: False Wattage: 106
Light Loss Factor: 0.9 Lamp Count: 1

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are
provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and
data provided from publicly available sources; actual field conditions may affect calculated output.

<SAcuityBrands.

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session|D=3866803 1/7/2019
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Luminance
Calculation Results
Luminance Left  Right Illuminance Left  Right Sidewalk Left Right
Average: 1.5 1.5 cd/m2 Average: 2 2 fc Average: 0.3 0.3 fc
Max: 3.1 3.1 cd/m2 Max: 6.8 6.8 fc Min 0.3 0.3 fc
Min 0.7 0.7 cd/m2 Min 0.7 0.7 fc Ave/Min: 1.4 1.4
Ave/Min: 2.3 2.3 Ave/Min: 2.8 2.8 Ev Min: 0 0 fc
Max/Min: 4.7 4.7 Max/Min: 9.5 9.5 H
Lv Ratio: 0.3 0.3 Bikelane
STV: 1 41 Average: 1.1 1.1 fc
Min 0.7 0.7 fc
Ave/Min: 1.6 1.6
Ev Min: 0 0 fc

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are

provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and W )
data provided from publicly available sources; actual field conditions may affect calculated output. (gqcuitvgrgn S

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session|D=3866803 1/7/2019
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Design Information

Tuesday, January 08, 2019

Project Name CITY OF ROCHESTER, MINNESOTA (L:’Z‘::p’\;’;;ame Z‘Tli:ﬁlg FITZPATRICK
Project Description LUMINANCE CALCULATION FOR STREET TYPE: MAJOR-HIGH-Two Lane Your Phone 612-712-2045
Your Email mike.fitzpatrick@stantec.com

Roadway
Calculation Method RP-8-2000 2007 errata Median

Road Surface R3 Width 0 ft

Road Class Major Sidewalk

Pedestrians High Width Left: 6 ft Right: 6 ft
Roadway Length 0 (0 Pole Locations) Setback Left: 8 ft Right: 8 ft
Lane Quantity Left: 1 Right: 1 Bikelane

Lane Width Left: 12 ft Right: 12 ft Width Left: 6 ft Right: 6 ft

Setback Left: O ft Right: 0 ft

Luminaire Information
Left Side - Philips Lumec: RFM-108W48LED4K-G2-R3M
Cycle Spacing: 218.96 ft Configuration: Single
Setback: 10 ft Arm Length: 6 ft
Orientation: 90 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 13170
Staggered: False Wattage: 106
Light Loss Factor: 0.9 Lamp Count: 1
Right Side - Philips Lumec: RFM-108W48LED4K-G2-R3M
Cycle Spacing: 218.96 ft Configuration: Single
Setback: 10 ft Arm Length: 6 ft
Orientation: 270 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 13170
Staggered: True Wattage: 106
Light Loss Factor: 0.9 Lamp Count: 1

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are
provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and
data provided from publicly available sources; actual field conditions may affect calculated output.

<AcuityBrands.

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session|D=7266134 1/8/2019
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Luminance

Calculation Results
Luminance Left  Right Illuminance Left  Right Sidewalk Left Right
Average: 1.2 1.2 cd/m2 Average: 1.7 1.7 fc Average: 0.4 0.4 fc
Max: 2.2 2.2 cd/m2 Max: 4.4 4.4 fc Min 0.1 0.1 fc
Min 0.7 0.7 cd/m2 Min 0.8 0.8 fc Ave/Min: 3.4 3.6
Ave/Min: 1.7 1.7 Ave/Min: 2.2 2.2 Ev Min: 0 0 fc
Max/Min: 3.2 3.2 Max/Min: 5.6 5.6 H
Lv Ratio: 0.3 0.3 Bikelane
STV: 32 3.2 Average: 1.4 1.6 fc

Min 0.4 0.4 fc

Ave/Min: 3.4 3.7

Ev Min: 0.1 0.1 fc

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are

provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and “ W " i
data provided from publicly available sources; actual field conditions may affect calculated output. (,_(l,ql uf B’rén S

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session|D=7266134 1/8/2019
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Design Information Tuesday, January 08, 2019

Project Name CITY OF ROCHESTER, MINNESOTA gser Nam‘; Z‘Tli:ﬁlg FITZPATRICK

. s X g : ompany Name
Project Description LUMINANCE CALCULATION FOR STREET TYPE: MAJOR-HIGH-Two Lane Your Phone 612-712-2045
Your Email mike.fitzpatrick@stantec.com

Roadway
Calculation Method RP-8-2000 2007 errata Median

Road Surface R3 Width 0 ft

Road Class Major Sidewalk

Pedestrians Medium Width Left: 6 ft Right: 6 ft
Roadway Length 0 (0 Pole Locations) Setback Left: 8 ft Right: 8 ft
Lane Quantity Left: 1 Right: 1 Bikelane
Lane Width Left: 12 ft Right: 12 ft Width Left: 6 ft Right: 6 ft

Setback Left: O ft Right: 0 ft

Luminaire Information
Left Side - Philips Lumec: RFM-108W48LED4K-G2-R3M

Cycle Spacing: 241.51 ft Configuration: Single
Setback: 10 ft Arm Length: 6 ft
Orientation: 90 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 13170
Staggered: False Wattage: 106
Light Loss Factor: 0.9 Lamp Count: 1
Right Side - Philips Lumec: RFM-108W48LED4K-G2-R3M

Cycle Spacing: 241.51 ft Configuration: Single
Setback: 10 ft Arm Length: 6 ft
Orientation: 270 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 13170
Staggered: True Wattage: 106
Light Loss Factor: 0.9 Lamp Count: 1

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are

provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and -
data provided from publicly available sources; actual field conditions may affect calculated output. (S,qcux Sfan S

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session| D=8405398 1/8/2019
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Luminance
Calculation Results
Luminance Left  Right Illuminance Left  Right Sidewalk Left Right
Average: 1 1 cd/m2 Average: 1.6 1.6 fc Average: 0.4 0.4 fc
Max: 2.1 2.1 cd/m2 Max: 4.3 4.3 fc Min 0.1 0.1 fc
Min 0.6 0.6 cd/m2 Min 0.7 0.7 fc Ave/Min: 4.6 4.4
Ave/Min: 1.8 1.8 Ave/Min: 2.3 2.3 Ev Min: 0 0 fc
Max/Mln: 3.8 3.8 Max/Min: 6.2 6.2 Bikelane
Lv Ratio: 0.3 0.3
STV: 35 35 Average: 1.5 1.4 fc
Min 0.4 0.4 fc
Ave/Min: 4.1 3.7
Ev Min: 0.1 0 fc

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are

provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and p . " .
data provided from publicly available sources; actual field conditions may affect calculated output. (&qcu’wgrgn 5

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session| D=8405398 1/8/2019
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Design Information

Tuesday, January 08, 2019

Project Name CITY OF ROCHESTER, MINNESOTA (L:’Z‘::p’\;’;;ame Z‘Tli:ﬁlg FITZPATRICK
Project Description LUMINANCE CALCULATION FOR STREET TYPE: MAJOR-HIGH-Two Lane Your Phone 612-712-2045
Your Email mike.fitzpatrick@stantec.com

Roadway
Calculation Method RP-8-2000 2007 errata Median

Road Surface R3 Width 0 ft

Road Class Major Sidewalk

Pedestrians Low Width Left: 6 ft Right: 6 ft
Roadway Length 0 (0 Pole Locations) Setback Left: 8 ft Right: 8 ft
Lane Quantity Left: 1 Right: 1 Bikelane
Lane Width Left: 12 ft Right: 12 ft Width Left: 6 ft Right: 6 ft

Setback Left: O ft Right: 0 ft

Luminaire Information
Left Side - Philips Lumec: RFM-108W48LED4K-G2-R3M
Cycle Spacing: 241.51 ft Configuration: Single
Setback: 10 ft Arm Length: 6 ft
Orientation: 90 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 13170
Staggered: False Wattage: 106
Light Loss Factor: 0.9 Lamp Count: 1
Right Side - Philips Lumec: RFM-108W48LED4K-G2-R3M
Cycle Spacing: 241.51 ft Configuration: Single
Setback: 10 ft Arm Length: 6 ft
Orientation: 270 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 13170
Staggered: True Wattage: 106
Light Loss Factor: 0.9 Lamp Count: 1

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are
provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and
data provided from publicly available sources; actual field conditions may affect calculated output.

<SAcuityBrands

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session| D=6973689 1/8/2019
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Luminance
Calculation Results
Luminance Left  Right Illuminance Left  Right Sidewalk Left Right
Average: 1 1 cd/m2 Average: 1.6 1.6 fc Average: 0.4 0.4 fc
Max: 2.1 2.1 cd/m2 Max: 4.3 4.3 fc Min 0.1 0.1 fc
Min 0.6 0.6 cd/m2 Min 0.7 0.7 fc Ave/Min: 4.6 4.4
Ave/Min: 1.8 1.8 Ave/Min: 2.3 2.3 Ev Min: 0 0 fc
Max/Mln: 3.8 3.8 Max/Min: 6.2 6.2 Bikelane
Lv Ratio: 0.3 0.3
STV: 35 35 Average: 1.5 1.4 fc
Min 0.4 0.4 fc
Ave/Min: 4.1 3.7
Ev Min: 0.1 0 fc

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are

provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and w . T ko
data provided from publicly available sources; actual field conditions may affect calculated output. (qu‘ u’ S{’a{? S

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session| D=6973689 1/8/2019
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Design Information

Tuesday, January 08, 2019

Project Name User Name MICHAEL T. FITZPATRICK
Project Description Company Name STANTEC
Your Phone 612-712-2045
Your Email mike.fitzpatrick@stantec.com

Roadway
Calculation Method RP-8-2000 2007 errata Median

Road Surface R3 Width 0 ft

Road Class Collector Sidewalk

Pedestrians High Width Left: 5 ft Right: 5 ft
Roadway Length 0 (0 Pole Locations) Setback Left: 9 ft Right: 9 ft
Lane Quantity Left: 1 Right: 1 Bikelane
Lane Width Left: 11 ft Right: 11 ft Width Left: 7 ft Right: 7 ft

Setback Left: O ft Right: 0 ft

Luminaire Information
Left Side - Philips Lumec: RFM-108W48LED4K-G2-R3M
Cycle Spacing: 345.45 ft Configuration: Single
Setback: 8 ft Arm Length: 6 ft
Orientation: 90 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 13170
Staggered: False Wattage: 106
Light Loss Factor: 0.9 Lamp Count: 1
Right Side - Philips Lumec: RFM-108W48LED4K-G2-R3M
Cycle Spacing: 345.45 ft Configuration: Single
Setback: 8 ft Arm Length: 6 ft
Orientation: 270 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 13170
Staggered: True Wattage: 106
Light Loss Factor: 0.9 Lamp Count: 1

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are
provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and
data provided from publicly available sources; actual field conditions may affect calculated output.

<SAcuityBrands.

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session| D=1049454 1/8/2019
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Luminance
Calculation Results
Luminance Left  Right Illuminance Left  Right Sidewalk Left Right
Average: 1.1 1.1 cd/m2 Average: 1.4 14 fc Average: 0.3 0.3 fc
Max: 2.2 2.2 cd/m2 Max: 4.4 4.4 fc Min 0.2 0.2 fc
Min 0.4 0.4 cd/m2 Min 0.4 0.4 fc Ave/Min: 2 1.9
Ave/Min: 2.5 2.5 Ave/Min: 3.3 3.3 Ev Min: 0 0 fc
Max/Min: 5 5 Max/Min: 10.5 10.5 H
Lv Ratio: 0.3 0.3 Bikelane
STV: 45 45 Average: 1.2 1.2 fc
Min 0.4 0.4 fc
Ave/Min: 3.3 3.3
Ev Min: 0 0 fc

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are

provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and - > . wd
data provided from publicly available sources; actual field conditions may affect calculated output. (gqcu‘ ] Brar} S

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session| D=1049454 1/8/2019
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Design Information

Tuesday, January 08, 2019

Project Name User Name MICHAEL T. FITZPATRICK
Project Description Company Name STANTEC
Your Phone 612-712-2045
Your Email mike.fitzpatrick@stantec.com

Roadway
Calculation Method RP-8-2000 2007 errata Median

Road Surface R3 Width 0 ft

Road Class Collector Sidewalk

Pedestrians Medium Width Left: 5 ft Right: 5 ft
Roadway Length 0 (0 Pole Locations) Setback Left: 9 ft Right: 9 ft
Lane Quantity Left: 1 Right: 1 Bikelane
Lane Width Left: 11 ft Right: 11 ft Width Left: 7 ft Right: 7 ft

Setback Left: O ft Right: 0 ft

Luminaire Information
Left Side - Philips Lumec: RFM-108W48LED4K-G2-R3M
Cycle Spacing: 367.16 ft Configuration: Single
Setback: 8 ft Arm Length: 6 ft
Orientation: 90 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 13170
Staggered: False Wattage: 106
Light Loss Factor: 0.9 Lamp Count: 1
Right Side - Philips Lumec: RFM-108W48LED4K-G2-R3M
Cycle Spacing: 367.16 ft Configuration: Single
Setback: 8 ft Arm Length: 6 ft
Orientation: 270 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 13170
Staggered: True Wattage: 106
Light Loss Factor: 0.9 Lamp Count: 1

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are
provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and
data provided from publicly available sources; actual field conditions may affect calculated output.

<SAcuityBrands.

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session|D=7334876 1/8/2019
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Luminance
Calculation Results
Luminance Left  Right Illuminance Left  Right Sidewalk Left Right
Average: 1 1 cd/m2 Average: 1.3 1.3 fc Average: 0.3 0.3 fc
Max: 2.2 2.2 cd/m2 Max: 4.4 4.4 fc Min 0.1 0.1 fc
Min 0.4 0.4 cd/m2 Min 0.3 0.3 fc Ave/Min: 2.3 2.2
Ave/Min: 2.7 2.7 Ave/Min: 3.9 3.9 Ev Min: 0 0 fc
Max/Min: 6 6 Max/Min: 12.9 12.9 H
Lv Ratio: 0.3 0.3 Bikelane
STV: 51 5.1 Average: 1.1 1.1 fc
Min 0.3 0.3 fc
Ave/Min: 3.5 3.6
Ev Min: 0 0 fc

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are

provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and b T . ;
data provided from publicly available sources; actual field conditions may affect calculated output. (%cuiwg{aﬂ S

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session|D=7334876 1/8/2019
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Design Information

Tuesday, January 08, 2019

Project Name User Name MICHAEL T. FITZPATRICK
Project Description Company Name STANTEC
Your Phone 612-712-2045
Your Email mike.fitzpatrick@stantec.com

Roadway
Calculation Method RP-8-2000 2007 errata Median

Road Surface R3 Width 0 ft

Road Class Collector Sidewalk

Pedestrians Low Width Left: 5 ft Right: 5 ft
Roadway Length 0 (0 Pole Locations) Setback Left: 9 ft Right: 9 ft
Lane Quantity Left: 1 Right: 1 Bikelane
Lane Width Left: 11 ft Right: 11 ft Width Left: 7 ft Right: 7 ft

Setback Left: O ft Right: 0 ft

Luminaire Information
Left Side - Philips Lumec: RFM-108W48LED4K-G2-R3M
Cycle Spacing: 400.21 ft Configuration: Single
Setback: 8 ft Arm Length: 6 ft
Orientation: 90 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 13170
Staggered: False Wattage: 106
Light Loss Factor: 0.9 Lamp Count: 1
Right Side - Philips Lumec: RFM-108W48LED4K-G2-R3M
Cycle Spacing: 400.21 ft Configuration: Single
Setback: 8 ft Arm Length: 6 ft
Orientation: 270 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 13170
Staggered: True Wattage: 106
Light Loss Factor: 0.9 Lamp Count: 1

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are
provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and
data provided from publicly available sources; actual field conditions may affect calculated output.

<SAcuityBrands.

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session|D=8597447 1/8/2019
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Luminance
Calculation Results
Luminance Left  Right Illuminance Left  Right Sidewalk Left Right
Average: 0.9 0.9 cd/m2 Average: 1.2 1.2 fc Average: 0.3 0.3 fc
Max: 2.2 2.2 cd/m2 Max: 4.4 4.4 fc Min 0.1 0.1 fc
Min 0.3 0.3 cd/m2 Min 0.2 0.2 fc Ave/Min: 2.8 2.8
Ave/Min: 3.3 3.3 Ave/Min: 5 5 Ev Min: 0 0 fc
Max/Min: 7.9 7.9 Max/Min: 18.2 18.2 H
Lv Ratio: 0.4 0.4 Bikelane
STV: 55 55 Average: 1 1 fc
Min 0.2 0.2 fc
Ave/Min: 4.6 4.9
Ev Min: 0 0 fc

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are

provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and i . .
data provided from publicly available sources; actual field conditions may affect calculated output. %cuj # Sran S

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session|D=8597447 1/8/2019
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Design Information

Tuesday, January 08, 2019

Project Name City of Rochester, Minnesota User Name MICHAEL T. FITZPATRICK
Project Description Company Name STANTEC
Your Phone 612-712-2045
Your Email mike.fitzpatrick@stantec.com

Roadway
Calculation Method RP-8-2000 2007 errata Median

Road Surface R3 Width 0 ft

Road Class Local Sidewalk

Pedestrians High Width Left: O ft Right: 0 ft
Roadway Length 0 (0 Pole Locations) Setback Left: O ft Right: 0 ft
Lane Quantity Left: 1 Right: 1 Bikelane
Lane Width Left: 12 ft Right: 12 ft Width Left: 5 ft Right: 5 ft

Setback Left: O ft Right: 0 ft

Luminaire Information
Left Side - Philips Lumec: RFM-72W32LED4K-G2-R3M
Cycle Spacing: 422.65 ft Configuration: Single
Setback: 6 ft Arm Length: 4ft
Orientation: 90 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 8780
Staggered: False Wattage: 73
Light Loss Factor: 0.9 Lamp Count: 1
Right Side - Philips Lumec: RFM-72W32LED4K-G2-R3M
Cycle Spacing: 422.65 ft Configuration: Single
Setback: 6 ft Arm Length: 4ft
Orientation: 270 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 8780
Staggered: True Wattage: 73
Light Loss Factor: 0.9 Lamp Count: 1

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are
provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and
data provided from publicly available sources; actual field conditions may affect calculated output.

<AcuityBrands.

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session| D=4659530 1/8/2019
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Luminance
Calculation Results
Luminance Left  Right Illuminance Left  Right Sidewalk Left Right
Average: 0.6 0.6 cd/m2 Average: 0.7 0.7 fc Average: - - fc
Max: 1.5 1.5 cd/m2 Max: 2.9 2.9 fc Min - - fc
Min 0.2 0.2 cd/m2 Min 0.1 0.1 fc Ave/Min: - -
Ave/Min: 3.7 3.7 Ave/Min: 6.2 6.2 Ev Min: - - fc
Max/Min: 9.7 9.7 Max/Min: 24.2 24.2 H
Lv Ratio: 0.4 0.4 Bikelane
STV: 4.9 4.9 Average: 0.7 0.7 fc
Min 0.1 0.1 fc
Ave/Min: 6.2 5.5
Ev Min: 0 0 fc

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are
provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and
data provided from publicly available sources; actual field conditions may affect calculated output.

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session| D=4659530

<SAcuityBrands
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Design Information

Tuesday, January 08, 2019

Project Name City of Rochester, Minnesota User Name MICHAEL T. FITZPATRICK
Project Description Company Name STANTEC
Your Phone 612-712-2045
Your Email mike.fitzpatrick@stantec.com

Roadway
Calculation Method RP-8-2000 2007 errata Median

Road Surface R3 Width 0 ft

Road Class Local Sidewalk

Pedestrians Medium Width Left: O ft Right: 0 ft
Roadway Length 0 (0 Pole Locations) Setback Left: O ft Right: 0 ft
Lane Quantity Left: 1 Right: 1 Bikelane
Lane Width Left: 12 ft Right: 12 ft Width Left: 5 ft Right: 5 ft

Setback Left: O ft Right: 0 ft

Luminaire Information
Left Side - Philips Lumec: RFM-72W32LED4K-G2-R3M
Cycle Spacing: 422.65 ft Configuration: Single
Setback: 6 ft Arm Length: 4ft
Orientation: 90 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 8780
Staggered: False Wattage: 73
Light Loss Factor: 0.9 Lamp Count: 1
Right Side - Philips Lumec: RFM-72W32LED4K-G2-R3M
Cycle Spacing: 422.65 ft Configuration: Single
Setback: 6 ft Arm Length: 4ft
Orientation: 270 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 8780
Staggered: True Wattage: 73
Light Loss Factor: 0.9 Lamp Count: 1

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are
provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and
data provided from publicly available sources; actual field conditions may affect calculated output.

<SAcuityBrands.

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session|D=9491546 1/8/2019



Roadway Print Out

Visual - Roadway Tool

Page 2 of 2
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123

423

Luminance
Calculation Results
Luminance Left  Right Illuminance Left  Right Sidewalk Left Right
Average: 0.6 0.6 cd/m2 Average: 0.7 0.7 fc Average: - - fc
Max: 1.5 1.5 cd/m2 Max: 2.9 2.9 fc Min - - fc
Min 0.2 0.2 cd/m2 Min 0.1 0.1 fc Ave/Min: - -
Ave/Min: 3.7 3.7 Ave/Min: 6.2 6.2 Ev Min: - - fc
Max/Min: 9.7 9.7 Max/Min: 24.2 24.2 H
Lv Ratio: 0.4 0.4 Bikelane
STV: 4.9 4.9 Average: 0.7 0.7 fc
Min 0.1 0.1 fc
Ave/Min: 6.2 5.5
Ev Min: 0 0 fc

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are
provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and
data provided from publicly available sources; actual field conditions may affect calculated output.

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session|D=9491546

<SAcuityBrands.

1/8/2019



Roadway Print Out

Visual - Roadway Tool

Page 1 of 2
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www.Visual-3D.com A_k

Design Information

Tuesday, January 08, 2019

Project Name City of Rochester, Minnesota User Name MICHAEL T. FITZPATRICK
Project Description Company Name STANTEC
Your Phone 612-712-2045
Your Email mike.fitzpatrick@stantec.com

Roadway
Calculation Method RP-8-2000 2007 errata Median

Road Surface R3 Width 0 ft

Road Class Local Sidewalk

Pedestrians Low Width Left: O ft Right: 0 ft
Roadway Length 0 (0 Pole Locations) Setback Left: O ft Right: 0 ft
Lane Quantity Left: 1 Right: 1 Bikelane
Lane Width Left: 12 ft Right: 12 ft Width Left: 5 ft Right: 5 ft

Setback Left: O ft Right: 0 ft

Luminaire Information
Left Side - Philips Lumec: RFM-72W32LED4K-G2-R3M
Cycle Spacing: 422.65 ft Configuration: Single
Setback: 6 ft Arm Length: 4ft
Orientation: 90 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 8780
Staggered: False Wattage: 73
Light Loss Factor: 0.9 Lamp Count: 1
Right Side - Philips Lumec: RFM-72W32LED4K-G2-R3M
Cycle Spacing: 422.65 ft Configuration: Single
Setback: 6 ft Arm Length: 4ft
Orientation: 270 Tilt: 0
Mounting Height: 25 ft Lamp Lumens: 8780
Staggered: True Wattage: 73
Light Loss Factor: 0.9 Lamp Count: 1

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are
provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and
data provided from publicly available sources; actual field conditions may affect calculated output.

<SAcuityBrands

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session|D=1996295 1/8/2019



Roadway Print Out

Visual - Roadway Tool

Page 2 of 2
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123

423

Luminance
Calculation Results
Luminance Left  Right Illuminance Left  Right Sidewalk Left Right
Average: 0.6 0.6 cd/m2 Average: 0.7 0.7 fc Average: - - fc
Max: 1.5 1.5 cd/m2 Max: 2.9 2.9 fc Min - - fc
Min 0.2 0.2 cd/m2 Min 0.1 0.1 fc Ave/Min: - -
Ave/Min: 3.7 3.7 Ave/Min: 6.2 6.2 Ev Min: - - fc
Max/Min: 9.7 9.7 Max/Min: 24.2 24.2 H
Lv Ratio: 0.4 0.4 Bikelane
STV: 4.9 4.9 Average: 0.7 0.7 fc
Min 0.1 0.1 fc
Ave/Min: 6.2 5.5
Ev Min: 0 0 fc

Copyright 2019, Acuity Brands Lighting, Inc. These lighting calculation results are for general informational purposes only and are
provided without warranty as to accuracy, completeness, reliability or otherwise. Results are based on user provided data and
data provided from publicly available sources; actual field conditions may affect calculated output.

http://www.visual-3d.com/tools/roadway/Print.aspx?Visual=true&Session|D=1996295

<AcuityBrands

1/8/2019



CITY OF ROCHESTER ROADWAY/STREET LIGHTING DESIGN GUIDE

Appendix E

Appendix E

SAMPLE LIGHTING PLANS

A. The sample lighting plans are attached.
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ONE-LINE DIAGRAM PANELBOARD NAMING CONVENTION POWER SYMBOLS (CONT) FIRE ALARM SYMBOLS CONTROL/MISC SYMBOLS CONTROL SCHEMATIC SYM. (CONT) P
SYMBOLS TYPICAL UNLESS INDICATED OTHERWISE \
LS ISOLATES GROUND MANUAL PULL O WALL MOUNTED JUNCTION BOX O Q NORMALLY OPEN LIMIT /\
-] STATION - 48"AFF - /\
INCOMING LINE EQUIPMENT TYPE 51/_ - 18" y
\l/ < TVes \ DUPLEX RECEPTACLE - 18"AFF ® CEILING MOUNTED JUNCTION BOX NORMALLY CLOSED _
VOLTAGE \CIRCUIT NUMBER v FIRE ALARM HORN/ o==o LIMIT SWITEH Stantec
POWER CIRCUIT BREAKER _— TRANSIENT VOLTAGE SURGE SUPPRESSION STROBE - 80"AFF ® SOLENOID
LPAL SPLIT WIRE RECEPTACLE - 18"AFF v (WP-WEATHERPROOF) oﬁ OPEN SWITCH WITH
— 3
OIL CIRCUIT BREAKER EQUIPMENT NUMBER (WG-WIRE GUARD) @ LEVEL SWITCH TIME DELAY CLOSING
CLOCK OUTLET MOUNT AT +7-6" 6188 Rome Cir. NW
FIRE ALARM
|) CIRCUIT BREAKER AFF, OR AS NOTED ON DRAWINGS. I b AFF ® EMERGENCY STOP SWITCH ofo CLOSED SWITCH WITH IRc;’chhess:c).;r,zl‘;zN 2515381
EQUIPMENT TYPE: = il
i Q SE = SERVICE ENTRANCE PANELBOARD FLOW SWITCH LM SWITGH o OPEN SWITCH WITH Fax: 507-282-3100
A DRAW-OUT CIRCUIT LP = LIGHTING AND APPLIANCE K REMOTE CONNECTION FOR CD / TAPE PLAYER TIME DELAY OPENING
BREAKER )
% BRANCH-CIRCUIT PANELBOARD ICROPHONE RECEPTACLE TAMPER SWITCH FLOW SWITCH . Stantec.com
v CLOSED SWITCH WITH
. PP = POWER PANELBOARD k4 WITH VOLUME CONTROL TIME DELAY CLOSING © STANTEC 2012
LOAD BREAK L = LIGHTING CONTROL PANEL <S> SMOKE DETECTOR - E| PRESSURE SWITCH [
¢ INTERRUPTING SWITCH $a SINGLE POLE SWITCH - 48"AFF 3 PHOTOELECTRIC O\J\O fow E’P@’EIISCE'I&C#ES'&?) E g 3
| VOLTAGE: A = 120/240 1 SWITCH DESIGNATION TEMPERATURE SWITCH 225 2
SINGLE THROW B = 208/1203¢ <S> SMOKE DETECTOR - 28,
4 DISCONNECTING SWITCH DOUBLE POLE SWITCH - 48"AFF { TONIZATION o4 FLOW SWITCH (OPENS e
= 2
C = 240/120 3¢ SPEED SWITCH ON INCREASE IN FLOW) £385 S
= nkst7 10 i
—(—  DOQUBLE THROW D= %8077 30 $ THREE-WAY SWITCH - 48"AFF e
DISCONNECTING SWITCH @ DUCT SMOKE DETECTOR o%\o LEVEL swiTcH éE)LOSES 5565 Bt
D F FLOOD SWITCH 20y o g
- FUSE LIGHTING SYMBOLS FOUR-WAY SWITCH - 48"AFF 2Ead k4§
$4 @ SMOKE DETECTOR - ofo LEVEL SWITCH (OPENS 252k 7 g
' FIXTURE TYPE $D DIMMER SWITCH - 48"AFF ER ELEVATOR RECALL LEVEL TRANSDUCER ON RISING LEVEL) ce3d g
55 DISCONNECTING FUSE EMERGENCY BALLAST ) ezt S
_—— EMERGENCY BALL K KEY OPERATED SWITCH - 48"AFF o*o PRESSURE SWITCH (CLOSES $n36 2
\ Al — $ ® HEAT DETECTOR [o] DAMPER ON RISING PRESSURE) Egzf <
SWITCH AND PILOT LIGHT - 48"AFF 8550 ¢ g
é SWITCH AND FUSE FLUORESCENT FIXTURE b PRESSURE SWITCH (OPENS ciit § ¢
&swnw DESIGNATION $M MANUAL MOTOR STARTER @ DOOR HOLDER ss SURGE SUPPRESSER ON RISING PRESSURE) gvel 5 F &
o RESISTORL MOUNTING HEIGHT f22 7 gk
& OCCUPANCY SENSOR (WALL MOUNTED) - 48" AFF DUSHBUTTON STATION o '(I;ENMFI:IESFI{QEUTREEMSPV\)IHCH (CLOSES
o RESISTOR2 MOUNTING HEIGHT: F FIRE ALARM HORN )
@ OCCUPANCY SENSOR (CEILING MOUNTED) H
[ ] CEILING RECESSED MOUNTED
$ CURRENT TRANSFORMER O CEILING SURFACE MOUNTED - RECEPTACLE PANEL b FIRE ALARM BELL ;’IE'IJ_?JFILIBIL,{I:-—I—OE’S \é\!rrorg O?G BENM':IESFI{QEUTREEMSP\./\)/”CH (OPENS
L o <o PENDANT MOUNTED AT X" AF.F. {Fp
POTENTIAL TRANSFORMER LIGHTING PANEL - 54"AFF NORMALLY OPEN
m A WALL MOUNTED AT X" A.F.F. (I P SELECTOR SWITCH —= CONTACTS
S " FIREMANS TELEPHONE
4 A LIGHTNING ARRESTER NN\ DISTRIBUTION PANEL - S4"AFF SELECTOR SWITCH WITH —N— NORMALLY CLOSED
INDICATING LIGHT
! KO WALL MOUNT FIXTURE [k DISCONNECT SWITCH - 54"AFF <
A TRansFORMER O FLUORESCENT OR INCANDESCENT FUSED DISCONNECT SWITCH - 54"AFF 2 BEL \@/ INDICATING LIGHT '5 %
v RECESSED DOWNLIGHT ﬁ 2 P &5 =
" BUZZER - N - NEON
1 CAPACITOR O’ FLUORESCENT OR INCANDESCENT WALL MOUNTED CIRCUIT BREAKER - 54"AFF 5 - BLUE % T
RECESSED WALLWASHER - OP - OPAL & o
e HORN =Z|E o
@ MOTOR WALpoUNTED INIT >Xh COMBINATION STARTER DISCONNECT - 54"AFF I;l C - CLEAR OR - ORANGE =12
( 0 ) G - GREEN P - PURPLE ==
Cr MOTOR 3 PHASE DOOR HOLDER < 12 9
@ GENERATOR } EXIT LIGHT SECURITY SYMBOLS N T ST T | ©
INDICATES ARROW DIRECTION MOTOR 1 PHASE i PLUG SN wl= a
RELAY (* RELAY NO.) (IF ANY) U) g >§_
n
FACE(S) ON WHICH METER SOCKET . GLASS MOUNTED GLASS CONTROL SYSTEM OUTPUT =
- STRESS CONE LETTERING APPEARS h @ BREAK DETECTOR % ':‘D‘ =
! Ay EXIT/BATTERY PACK LIGHT GLASS BREAK DETECTOR Olwn ¢
FUSE CUTOUT 4
R‘r( S TELEPHONE AND INTERCOM SYMBOLS SENSING DIRECTION CONTROL/KEY NOTES SYMBOLS Ar SOLENOID 8 2 5
—-©666666—
| ot~ MOTION DETECTOR I uw
@ ENCLOSED FUSE CUTOUT COVE LIGHT |« TELEPHONE OUTLET - 18"AFF S~ SENSING DIRECTION @ KEYNOTE 0470 MANUAL STARTER WLl o
P o ONEO HELP BUTTON ®) %
w WALL MOUNT TELEPHONE OUTLET - 54"AFF <> KEYNOTE
MISCELLANEOUS FIXTURES CURRENT TRANSFORMER la)
@ AMMETER Q IE, KEYPAD TYPE ARMING ¢ i <
|E| FLOOR MOUNTED TELEPHONE OUTLET STATION - 48"AFF KEYNOTE — |0
AMMETER SWITCH POWER SYMBOLS TIMING RELAY O
Ko DATA COMMUNICATIONS OUTLET - 18"AFF EMERGENCY KEYNOTE
wp — WEATHERPROOF TELEPHONE
DEMAND METER 18"
)12  DUPLEX RECEPTACLE - 18"AFF K VOICE/DATA OUTLET - 18"AFF DOOR CONTACT @ KEYNOTE OR @ RELAY
GFI_\C POWER/DATA COMMUNICATIONS
POWER FACTOR METER CIRCUIT NUMBER .
GROUND FAULT TYPE © CEILING POLE DROP ELECTRIC LOCK AN KEYNOTE s
PEDESTAL MOUNTED MOTOR STARTER COIL AND
D FLOOR MOUNTED DATA M
@ VOLTMETER 0o FLOOR BOX iy COMMUNICATIONS OUTLET ELECTRIC STRIKE CONTROL SC C SYMBOLS OVERLOAD CONTACTS
DOUBLE DUPLEX NTROL SCHEMATIC SYMBOL
VOLTMETER SWITCH RECEPTACLE - 18"AFF TELEPHONE TERMINAL CABINET IEI REQUEST TO EXIT n
:‘@ (REX) MOTION SENSOR 1 GROUND NOJREVISION  DATE
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ey CONTROL CIRCUIT
(fb—@ CEILING PENDENT O—I—O NORMALLY OPEN ~ TRANSFORMER
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@ WATTHOUR METER D<| Ms WALL OR DESK MOUNTED FIXED MOUNT f
FLOOR MOUNTED 4
WATTHOUR METER WITH RECEPTACLE OUTLET D<] - INTERCOM HANDSET STATION 1% X OVERLOAD
@ DEMAND REGISTER WITH HANDSET AND SPEAKER AMPLIFIER CCTV CAMERA - Ll
mmm PSA = PLUG STRIP - LETTER S4"AFF PANT/TILT/Z00M THREE - POSITION
@ DESIGNATES TYPE - 18"AFF oto SELECTOR SWITCH
MULTI-FUNCTION METER
HOME RUN 1K INTERCOM SPEAKER
~ T SURFACE MOUNT E = DATA GATHERING PANEL - ol
@ METER BURGLAR ALARM TWO - POSITION
_~——_  HOME RUN UNDER- bep o~ SELECTOR SWITCH
GROUND OR IN-SLAB SURVEY cAB
TRANSIENT VOLTAGE
TVSS) SURGE SUPPRESSER ] ACCESS CONTROL PANEL %5 NORMALLY CLOSED LIMIT oRAN wir
(=) CEILING MOUNTED RECEPTACLE ACP SWITCH - HELD OPEN p— e
( : ) KEY INTERLOCK
_1qn ARM
@ WELDING RECEPTACLE - 18"AFF ONO NORMALLY OPEN LIMIT :::jo:zn pr——
AUTOMATIC TRANSFER SWITCH - 0.
\ SWITCH D SPECIAL PURPOSE RECEPTACLE - 18"AFF
(A T S) SHEET NUMBER
["SAP NO. 159-126-015 |1810F330
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ELECTRICAL SITE PLAN
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. LIGHTING UNITS: CONTRACTOR SHALL FURNISH AND INSTALL THE CONCRETE BASE, HAND HOLES, AND THE CONDUIT

AS SHOWN FOR THE LIGHTING UNITS. ROCHESTER PUBLIC UTILITIES (RPU) WILL FURNISH AND INSTALL THE LIGHTING
UNITS, WIRE, AND THE SOURCE OF POWER (SOP). RPU WILL COMPLETE THE WIRING CONNECTIONS TO THE LIGHTING
UNITS AND THE SOP AS REQUIRED. CONTRACTOR SHALL COORDINATE WITH RPU DURING CONSTRUCTION.

. IRRIGATION CONTROLLER: CONTRACTOR SHALL FURNISH AND INSTALL A GFCI TYPE 20A, 120V RECEPTACLE WITH A
WEATHERPROOF WHILE-IN-USE COVER IN THE IRRIGATION CONTROL CABINET TO FEED THE IRRIGATION CONTROLLER.

CONTRACTOR SHALL FURNISH AND INSTALL THE CONDUIT AND WIRE AS SHOWN FROM THE LIGHTING UNIT TO FEED
THE RECEPTACLE. CONTRACTOR SHALL COMPLETE ALL CONNECTIONS TO THE RECEPTACLE AS REQUIRED. RPU WILL
MAKE THE WIRING CONNECTIONS TO THE LIGHTING UNIT AS REQUIRED. CONTRACTOR SHALL COORDINATE WITH RPU
DURING CONSTRUCTION.

FUTURE LIGHTING UNITS: CONTRACTOR SHALL STUB SPARE CONDUITS TO THE LOCATION OF THE FUTURE LIGHTING
UNITS AS SHOWN. NO CONCRETE BASE WILL BE PROVIDED FOR THE FUTURE LIGHTING UNITS. CONTRACTOR SHALL
COORDINATE WITH RPU DURING CONSTRUCTION.

ALL CONDUIT SHALL BE A MINIMUM OF 3 FEET BEHIND BACK OF CURB.

*CAUTION*: CONTRACTOR SHALL AVOID DISTURBANCE OF THE 4" DRAIN TILE SYSTEM LOCATED APPROXIMATELY 1
FOOT BEHIND THE CURB DURING LIGHT BASE, HAND HOLE AND CONDUIT INSTALLATION.
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6188 Rome Cir. NW
Rochester, MN 55901
Ph: 507-282-2100
Fax: 507-282-3100

www.stantec.com
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ELECTRICAL SITE PLAN

CITY OF ROCHESTER, MINNESOTA
BADGER HILLS DRIVE / 41ST STREET NW

.[REVISION DATE

BID SET

MULTIPLE CONDUIT IN JOINT TRENCH.

SEE CONDUIT AND WIRE SCHEDULE FOR DETAILS.
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PROJ. NO. 193801617
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2= | SAP NO. 159-126-015

SHEET NUMBER

1820F330
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ALL CONDUIT SHALL BE A MINIMUM OF 3 FEET BEHIND BACK OF CURB.

*CAUTION*: CONTRACTOR SHALL AVOID DISTURBANCE OF THE 4" DRAIN TILE SYSTEM LOCATED APPROXIMATELY 1
FOOT BEHIND THE CURB DURING LIGHT BASE, HAND HOLE AND CONDUIT INSTALLATION.

b — e S e~

N N
N %
~ 2
~ S
~ %
- %
~ Z
— ~
— i _
— -~
~
\
~ N\ - ‘ “\\ ——
JAUTION: DELINEATED WETLAND: \/ \ T B —_— S
% h FUTURE LIGHTING Jnrr 1 \ T —
\ —
\ | \ \ \ .
. \
N SPAREZ-A | L s
1 =S \
\ ‘\x\ N\ / S
-/ pa \
) SPARE2-C / L 7B /) N\ \
748\ B\ \ UTION: DELINEATED WETLAND
- =\ e ?Romsm mmmus“m
2% = \ | woe&{m 10/05/05)
N N \ \\
o HH14A N hot 1\ \
T I PaL-A
N ~x S~ =
~ | — TTe e —
Z N R — \ — |
/ N 7 / e '
= I 11t +00
SPARE2:B] =\
N
- A
—— ——S—p——A& < [1cc2-A
i ———r— BRaSES | ;
= Pa-A TSI
= L N /
5 — = DN
= —_— T AN
< N
N MULTIPLE CONDUIT IN JOINT TRENCH. . PS-A .
~_ SEE CONDUIT AND WIRE SCHEDULE FOR DETAILS. N _sop He
N [ _SEA 8
N N e e T o —_— — —
- ——————— UTILITY TRANSFORMER R -
Tt - - S \ Il . | ] \ JE@N/? -
~——__ e _—— _ AT —
e ———— T / NI\ T Yt | "
l % [ 1Ty T ey MULTIPLE CONDUIT IN JOINT TRENCH. | 7
‘ ¢ | |’ ’\\ \‘\ HART " ! SEE CONDUIT AND Wf‘RE SCHEDULE FOR DETAILS. |
) | | |
> ’ — Ll Il ‘ ! |
( | ﬁH'\*si el \ |' w
\ | SN L P6-A ‘ | =
é | VL (= iy : | :
ELECTRICAL SITE PLAN ( ‘ | ! Ty L i | I L
Col o =1 1 | ! =
1. LIGHTING UNITS: CONTRACTOR SHALL FURNISH AND INSTALL THE CONCRETE BASE, HAND HOLES, AND THE CONDUIT ! I Zl | ‘ ]
AS SHOWN FOR THE LIGHTING UNITS. ROCHESTER PUBLIC UTILITIES (RPU) WILL FURNISH AND INSTALL THE LIGHTING § F ********************** ~ 7| | " '-'>J- | i } !
UNITS, WIRE, AND THE SOURCE OF POWER (SOP). RPU WILL COMPLETE THE WIRING CONNECTIONS TO THE LIGHTING ( ‘ i ‘ I <[ N i | '
UNITS AND THE SOP AS REQUIRED. CONTRACTOR SHALL COORDINATE WITH RPU DURING CONSTRUCTION. é ‘ ‘ H } T " H | | | ,'
N '_ -t ] .
2. IRRIGATION CONTROLLER: CONTRACTOR SHALL FURNISH AND INSTALL A GFCI TYPE 20A, 120V RECEPTACLE WITH A ( ‘ ; " | I Q I L ! \ ,I
WEATHERPROOF WHILE-IN-USE COVER IN THE IRRIGATION CONTROL CABINET TO FEED THE IRRIGATION CONTROLLER. ( ‘ ! ' ' | \ |
CONTRACTOR SHALL FURNISH AND INSTALL THE CONDUIT AND WIRE AS SHOWN FROM THE LIGHTING UNIT TO FEED ( 1 ‘ | \ |
THE RECEPTACLE. CONTRACTOR SHALL COMPLETE ALL CONNECTIONS TO THE RECEPTACLE AS REQUIRED. RPU WILL ‘ | H | ! ‘ ]
MAKE THE WIRING CONNECTIONS TO THE LIGHTING UNIT AS REQUIRED. CONTRACTOR SHALL COORDINATE WITH RPU | ‘ !
DURING CONSTRUCTION. S — -| | | ! } ||
3‘ | ] ‘
FUTURE LIGHTING UNITS: CONTRACTOR SHALL STUB SPARE CONDUITS TO THE LOCATION OF THE FUTURE LIGHTING § T i .' | N N I,
UNITS AS SHOWN. NO CONCRETE BASE WILL BE PROVIDED FOR THE FUTURE LIGHTING UNITS. CONTRACTOR SHALL T —
COORDINATE WITH RPU DURING CONSTRUCTION. BARABOO STREET NW —
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Ph: 507-282-2100
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3. *CAUTION*: CONTRACTOR SHALL AVOID DISTURBANCE OF THE 4" DRAIN TILE SYSTEM LOCATED APPROXIMATELY 1
FOOT BEHIND THE CURB DURING LIGHT BASE, HAND HOLE AND CONDUIT INSTALLATION.
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BURIED SANITARY SEWER
IS LOCATED UNDER THE
MULTIPLE CONDUIT IN JOINT TRENCH. ELECTRICAL SYSTEM.

SEE CONDUIT AND WIRE SCHEDULE FOR DETAILS.

MATCH LINE

ELECTRICAL SITE PLAN

-

LIGHTING UNITS: CONTRACTOR SHALL FURNISH AND INSTALL THE CONCRETE BASE, HAND HOLES, AND THE CONDUIT
AS SHOWN FOR THE LIGHTING UNITS. ROCHESTER PUBLIC UTILITIES (RPU) WILL FURNISH AND INSTALL THE LIGHTING
UNITS, WIRE, AND THE SOURCE OF POWER (SOP). RPU WILL COMPLETE THE WIRING CONNECTIONS TO THE LIGHTING
UNITS AND THE SOP AS REQUIRED. CONTRACTOR SHALL COORDINATE WITH RPU DURING CONSTRUCTION.

[

IRRIGATION CONTROLLER: CONTRACTOR SHALL FURNISH AND INSTALL A GFCI TYPE 20A, 120V RECEPTACLE WITH A
WEATHERPROOF WHILE-IN-USE COVER IN THE IRRIGATION CONTROL CABINET TO FEED THE IRRIGATION CONTROLLER.
CONTRACTOR SHALL FURNISH AND INSTALL THE CONDUIT AND WIRE AS SHOWN FROM THE LIGHTING UNIT TO FEED
THE RECEPTACLE. CONTRACTOR SHALL COMPLETE ALL CONNECTIONS TO THE RECEPTACLE AS REQUIRED. RPU WILL
MAKE THE WIRING CONNECTIONS TO THE LIGHTING UNIT AS REQUIRED. CONTRACTOR SHALL COORDINATE WITH RPU
DURING CONSTRUCTION.

FUTURE LIGHTING UNITS: CONTRACTOR SHALL STUB SPARE CONDUITS TO THE LOCATION OF THE FUTURE LIGHTING
UNITS AS SHOWN. NO CONCRETE BASE WILL BE PROVIDED FOR THE FUTURE LIGHTING UNITS. CONTRACTOR SHALL
COORDINATE WITH RPU DURING CONSTRUCTION.

ALL CONDUIT SHALL BE A MINIMUM OF 3 FEET BEHIND BACK OF CURB.

*CAUTION*: CONTRACTOR SHALL AVOID DISTURBANCE OF THE 4" DRAIN TILE SYSTEM LOCATED APPROXIMATELY 1
FOOT BEHIND THE CURB DURING LIGHT BASE, HAND HOLE AND CONDUIT INSTALLATION.
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. LIGHTING UNITS: CONTRACTOR SHALL FURNISH AND INSTALL THE CONCRETE BASE, HAND HOLES, AND THE CONDUIT

AS SHOWN FOR THE LIGHTING UNITS. ROCHESTER PUBLIC UTILITIES (RPU) WILL FURNISH AND INSTALL THE LIGHTING
UNITS, WIRE, AND THE SOURCE OF POWER (SOP). RPU WILL COMPLETE THE WIRING CONNECTIONS TO THE LIGHTING
UNITS AND THE SOP AS REQUIRED. CONTRACTOR SHALL COORDINATE WITH RPU DURING CONSTRUCTION.

ALL CONDUIT SHALL BE A MINIMUM OF 3 FEET BEHIND BACK OF CURB.

. *CAUTION*: CONTRACTOR SHALL AVOID DISTURBANCE OF THE 4" DRAIN TILE SYSTEM LOCATED APPROXIMATELY 1

FOOT BEHIND THE CURB DURING LIGHT BASE, HAND HOLE AND CONDUIT INSTALLATION.

NO.[REVISION DATE
BID SET

SURVEY CAB

DRAWN MTF

DESIGNED MTF

APPROVED ARM

PROJ. NO. 193801617

SHEET NUMBER

A ELECTRICAL SITE PLAN
0 15" 30'

60'
i | SAP NO. 159-126-015

1860F330




V:\1938\active\193801617\CAD\Dwg\193801617E601.dwg  4/23/2013 11:33:13 AM

4 — #4 HORIZONTAL
REINFORCING BARS

—— SPACED 18" APART
- HANDHOLE - #6
REINFORCING BARS
BASE COVER FULL DEPTH
L READY MIXED MIN. 3000 PSI
[51"’ F—1 ] LEVELING NUTS AR ENTRAINED CONCRETE
T 1F GROUND LEVEL
4 .
d bl | T BOLT DIAMETER & PROJECTION
(B S | < | B TO BE AS RECOMMENDED
W HNINIE BY MANUFACTURER
~ R T
s 4 ™~
By <. ) coNpuIT
N ' t.
PN
4 4 4
Ll N " <
N — 4 AL
—_—A, vy e - Ay~
. e ~4—— ANCHOR BOLTS
L4 -
4 4 7
—5/8" X 15'=0"
GROUND ROD SECTION
NOT TO SCALE
24" MIN.

CONCRETE BASE DETAIL
A LIGHT BASE, DESIGN E
NOT TO SCALE

[

Stantec

6188 Rome Cir. NW
Rochester, MN 55901
Ph: 507-282-2100
Fax: 507-282-3100

www.stantec.com
© STANTEC 2012

46184

LIC. NO.

1 HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT

'WAS PREPARED BY ME OR UNDER MY DIRECT SUPERVISION
AND THAT I AM A DULY LICENSED PROFESSIONAL ENGINEER

UNDER THE LAWS OF THE STATE OF MINNESOTA.

PRINT NAME: AARON R. MUELLER]

T

DATE:

CITY OF ROCHESTER, MINNESOTA
BADGER HILLS DRIVE / 41ST STREET NW
ELECTRICAL DETAILS SHEET

NO.[REVISION DATE
BID SET

SURVEY CAB

DRAWN ARM

DESIGNED ARM

APPROVED ARM

PROJ. NO. 193801617

| SAP NO. 159-126-015

SHEET NUMBER

1870F330




V:\1938\active\193801617\CAD\Dwg\193801617E701.dwg  4/23/2013 11:33:22 AM

CONDUIT AND WIRE SCHEDULE

CONDUIT | CONDUIT | WIRE
NAME SE |count|  \WIRESIZE DEVICE NAME CONDUIT TO MINIMUM DEPTH (FT)
HHL-A | 2" HDPE 1| NYLON PULLCORD |HANDHOLE #1 HANDHOLE #2 3
HH2-A | 2" HDPE 1 |NYLON PULLCORD |HANDHOLE #2 HANDHOLE #4 3
HH3-A 2" 1| NYLON PULLCORD |HANDHOLE #3 LIGHTING UNIT P3 2
HH4-A | 2" HDPE 1 |NYLON PULLCORD |HANDHOLE #4 HANDHOLE #6 3
HH5-A 2" 1| NYLON PULLCORD |HANDHOLE #5 LIGHTING UNIT P4 2 HANDHOLE SCEHDULE
HH6-A | 2" HDPE 1 |NYLON PULLCORD [HANDHOLE #6 HANDHOLE #7 3 TAG |  DIMENSIONS LOGO
HH7-A | 2" HDPE 1 |NYLON PULLCORD [HANDHOLE #7 HANDHOLE #10 3 WXLXD (INCHES)
HH8-A 2" 1 |NYLON PULLCORD |[HANDHOLE #8 LIGHTING UNIT P7 2 HH1 24X36X30 CITY OF ROCHESTER FIBER
HHI-A 2" 1 [NYLON PULLCORD [HANDHOLE #9 HANDHOLE #8 2 HH2 24X36X30 CITY OF ROCHESTER FIBER
HH10-A | 2" HDPE 1 |NYLON PULLCORD |[HANDHOLE #10 HANDHOLE #12 3 HH3 | 24X36X30 LIGHTING
HH11-A 2" 1 |NYLON PULLCORD |HANDHOLE #11 LIGHTING UNIT P9 2 HH4 | 24X36X30 | CITY OF ROCHESTER FIBER
HHi2-A | 2" HDPE 1 |NYLON PULLCORD |HANDHOLE #12 HANDHOLE #13 3 HH5 | 24X36X30 LIGHTING
HH14-A 2" 1 [NYLON PULLCORD |HANDHOLE #14 LIGHTING UNIT P21 2 HH6 | 24X36X30 | CITY OF ROCHESTER FIBER
HH15-A 2" 1 NYLON PULLCORD [HANDHOLE #15 LIGHTING UNIT P24 2 HH7 24X36X30 CITY OF ROCHESTER FIBER
HH16-A 2" 2,1 8,8G HANDHOLE #16 LIGHTING UNIT P26 2 HHE8 24X36X30 LIGHTING
HH17-A |EXISTING6"| 2,1 8,8G HANDHOLE #17 HANDHOLE #16 NA HH9 24X36X30 LIGHTING
HH10|  24X36x30 | CITY OF ROCHESTER FIBER
ICC1-A 2" 2,1 8,8G IRRIGATION CONTROL CABINET #1 RECEPTACLE LIGHTING UNIT P3 2 ARl 246660 TGHTING
ICC2-A 2" 2,1 8,8G IRRIGATION CONTROL CABINET #2 RECEPTACLE LIGHTING UNIT P5 2
ICC3-A 2" 2,1 8,8G IRRIGATION CONTROL CABINET #3 RECEPTACLE LIGHTING UNIT P19 2 ::g g:ﬁgﬁg gm SE Egg:ggg& EEEE
ICC4-A 2" 2,1 8,8G IRRIGATION CONTROL CABINET #4 RECEPTACLE HANDHOLE #17 2 A 536850 TIGHTING
PLA 2 1| NYLON PULLCORD |LIGHTING UNIT P1 LIGHTING UNIT P2 2 HH1S| 24X36X30 LIGHTING
P2-A 2" 1 [NYLON PULLCORD |LIGHTING UNIT P2 HANDHOLE #3 2
P3A 2" 1 |NYLON PULLCORD |LIGHTING UNIT P3 HANDHOLE #5 2
P4-A 2" 1 |NYLON PULLCORD |LIGHTING UNIT P4 LIGHTING UNIT P5 2
P5-A 2" 1| NYLON PULLCORD |LIGHTING UNIT P5 SERVICE CABINET 2 POLE SCHEDULE
P6-A 2" 1 [NYLON PULLCORD [LIGHTING UNIT P6 SERVICE CABINET 2 Tag  |LIGHTING UNIT, | LIGHTING UNIT,
P7-A 2" 1 |NYLON PULLCORD |LIGHTING UNIT P7 LIGHTING UNIT P6 2 TYPE SPECIAL 1 | TYPE SPECIAL 2
P8-A 2" 1| NYLON PULLCORD |LIGHTING UNIT P8 HANDHOLE #9 2 P1 X
P9-A 2" 1 |NYLON PULLCORD |LIGHTING UNIT P9 LIGHTING UNIT P8 2 P2 X
P10-A 2" 1 [NYLON PULLCORD |LIGHTING UNIT P10 HANDHOLE #11 2 P3 X
PL1-A 2" 1 |NYLON PULLCORD |LIGHTING UNIT P11 LIGHTING UNIT P10 2 P4 X
P12-A 2" 1 |NYLON PULLCORD |LIGHTING UNIT P12 LIGHTING UNIT P11 2 P5 X
P13-A 2" 1 |NYLON PULLCORD |LIGHTING UNIT P13 LIGHTING UNIT P12 2 6 X
P14-A 2" 1 |NYLON PULLCORD |LIGHTING UNIT P14 LIGHTING UNIT P13 2 57 X
P15-A 2" 1 |NYLON PULLCORD |LIGHTING UNIT P15 LIGHTING UNIT P14 2 e X
P16-A 2" 1| NYLON PULLCORD |LIGHTING UNIT P16 LIGHTING UNIT P17 2 o X
PL7-A 2" 1 [NYLON PULLCORD |LIGHTING UNIT P17 LIGHTING UNIT P18 2 P10 X
P18-A 2" 1| NYLON PULLCORD |LIGHTING UNIT P18 LIGHTING UNIT P19 2 T <
P19-A 2" 1 |NYLON PULLCORD |LIGHTING UNIT P19 HANDHOLE #9 2 1o S
P20-A 2" 1| NYLON PULLCORD |LIGHTING UNIT P20 HANDHOLE #8 2 o1s =
P21-A 2" 1| NYLON PULLCORD |LIGHTING UNIT P21 LIGHTING UNIT P20 2 I S
P22-A 2" 1 |NYLON PULLCORD |LIGHTING UNIT P22 HANDHOLE #14 2 bie ><
P23-A 2" 1 |NYLON PULLCORD |LIGHTING UNIT P23 HANDHOLE #5 2
P24-A PR 1 |NYLON PULLCORD |LIGHTING UNIT P24 LIGHTING UNIT P23 2 P16 X
P25-A 2" 1| NYLON PULLCORD |LIGHTING UNIT P25 HANDHOLE #15 2 P17 X
P26-A 2" 1 |NYLON PULLCORD |LIGHTING UNIT P26 LIGHTING UNIT P25 2 E}g i
SE-A 2" 1 |NYLON PULLCORD |SERVICE CABINET UTILITY TRANSFORMER 2 Eg? i
SPAREL-A 2" 1 [NYLON PULLCORD [HANDHOLE #15 STUBBED OUT AS SHOWN TO FUTURE LIGHTING UNIT 2 P22 X
SPAREL-B 2" 1 |NYLON PULLCORD [HANDHOLE #3 STUBBED OUT AS SHOWN TO FUTURE LIGHTING UNIT 2 P23 X
SPAREL-C 4" 1 |NYLON PULLCORD |[STUBBED OUT AS SHOWN STUBBED OUT AS SHOWN SEE ROCHESTER STANDARD PLATE NO. 4-03 P24 X
SPARE1-D 5" 1 [NYLON PULLCORD [STUBBED OUT AS SHOWN STUBBED OUT AS SHOWN SEE ROCHESTER STANDARD PLATE NO. 4-03 P25 X
SPAREL-E 5" 1 [NYLON PULLCORD [STUBBED OUT AS SHOWN STUBBED OUT AS SHOWN SEE ROCHESTER STANDARD PLATE NO. 4-03 P26 X
SPAREL-F 4" 1 |NYLON PULLCORD [STUBBED OUT AS SHOWN STUBBED OUT AS SHOWN SEE ROCHESTER STANDARD PLATE NO. 4-03
SPARE2-A 2" 1 |NYLON PULLCORD [HANDHOLE #14 STUBBED OUT AS SHOWN TO FUTURE LIGHTING UNIT 2 ELECTRICAL SITE PLAN
SPARE2-B 4" 1 [NYLON PULLCORD [STUBBED OUT AS SHOWN STUBBED OUT AS SHOWN SEE ROCHESTER STANDARD PLATE NO. 4-03
SPARE2-C 5 1__|NYLON PULLCORD |STUBBED OUT AS SHOWN STUBBED OUT AS SHOWN SEE ROCHESTER STANDARD PLATE NO. 4-03 1. LIGHTING UNITS: CONTRACTOR SHALL FURNISH AND INSTALL THE CONCRETE BASE, HAND HOLES, AND THE CONDUIT AS
SPARE2-D 5 1 |NYLON PULLCORD |STUBBED OUT AS SHOWN STUBBED OUT AS SHOWN SEE ROCHESTER STANDARD PLATE NO. 4-03 mg‘é"’“/\;ggfséf;gé'\gi L;g@:-k R(ggg)EerES SVLI’ELLISO‘&TF}LLSIEEiFEEPWUI)R‘?’NI(L;LC%’,\?,C‘;(SZ'%’S';'? i’fﬁ;ﬁ_ﬁgﬁ#ﬁgﬁ"dﬁgﬁﬂ;
SPARE2-E 4" 1 |NYLON PULLCORD |[STUBBED OUT AS SHOWN STUBBED OUT AS SHOWN SEE ROCHESTER STANDARD PLATE NO. 4-03 , :
SPARE3A 2" 1 [NYLON PULLCORD [HANDHOLE #11 STUBBED OUT AS SHOWN TO FUTURE LIGHTING UNIT 2 THE SOP AS REQUIRED. CONTRACTOR SHALL COORDINATE WITH RPU DURING CONSTRUCTION.
SPARE3-B 4" 1 [NYLON PULLCORD [STUBBED OUT AS SHOWN STUBBED OUT AS SHOWN SEE ROCHESTER STANDARD PLATE NO. 4-03
SPARE3-C 5" 1 |NYLON PULLCORD [STUBBED OUT AS SHOWN STUBBED OUT AS SHOWN SEE ROCHESTER STANDARD PLATE NO. 4-03 2. IRRIGATION CONTROLLER: CONTRACTOR SHALL FURNISH AND INSTALL A GFCI TYPE 20, 120V RECEPTACLE WITH A
SPARE3-D 5" 1 [NYLON PULLCORD [STUBBED OUT AS SHOWN STUBBED OUT AS SHOWN SEE ROCHESTER STANDARD PLATE NO. 4-03 WEATHERPROOF WHILE-IN-USE COVER IN THE IRRIGATION CONTROL CABINET TO FEED THE IRRIGATION CONTROLLER.
SPARE3-E 4" 1 |NYLON PULLCORD |STUBBED OUT AS SHOWN STUBBED OUT AS SHOWN SEE ROCHESTER STANDARD PLATE NO. 4-03 CONTRACTOR SHALL FURNISH AND INSTALL THE CONDUIT AND WIRE AS SHOWN FROM THE LIGHTING UNIT TO FEED THE

RECEPTACLE. CONTRACTOR SHALL COMPLETE ALL CONNECTIONS TO THE RECEPTACLE AS REQUIRED. RPU WILL MAKE THE
WIRING CONNECTIONS TO THE LIGHTING UNIT AS REQUIRED. CONTRACTOR SHALL COORDINATE WITH RPU DURING
CONSTRUCTION.

FUTURE LIGHTING UNITS: CONTRACTOR SHALL STUB SPARE CONDUITS TO THE LOCATION OF THE FUTURE LIGHTING
UNITS AS SHOWN. NO CONCRETE BASE WILL BE PROVIDED FOR THE FUTURE LIGHTING UNITS. CONTRACTOR SHALL
COORDINATE WITH RPU DURING CONSTRUCTION.

ALL CONDUIT SHALL BE A MINIMUM OF 3 FEET BEHIND BACK OF CURB.

*CAUTION*: CONTRACTOR SHALL AVOID DISTURBANCE OF THE 4" DRAIN TILE SYSTEM LOCATED APPROXIMATELY 1 FOOT
BEHIND THE CURB DURING LIGHT BASE, HAND HOLE AND CONDUIT INSTALLATION.

CONTRACTOR SHALL NOTE THAT THE IRRIGATION CABINET, CONDUIT, WIRE, RECEPTICAL, AND ELECTRICAL CONNECTIONS
ARE PART OF THE IRRIGATION SYSTEM (2506.601) BID ITEM AND ARE NOT PART OF THE ELECTRICAL BID ITEM

Stantec
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Rochester, MN 55901
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&
oW
s 2 3
[ o
<56 9
[o35] N
=
gEsg
5389 y

nN
ELaY 2
bile o
a —
ooe= =l .,
220y O gl
z &5 4 g
P e
w28k g
EERTI B
E286 o
zozY \é
T
Ezgg §\
Ta<g g
Eo=z2
E8%%
§%-o ¢ o
sce 2
aEsE 2 2
BEEL E
o jre} = i
Evgd 2 z e
Is5%5 ¥ G 3

=< "
=lz W
O =2 )
wn 'J_.I a
w T
Zl¥ o
ZlE @
= | 4
=5 Z
~] -
x|+ »n
m(~ =
=Y &
nilz ¢
w|x <
Ir|e °
v w
ol2 =
x|E
= —
WL | &
(@]
Ol =
=
O o
5 3
=i [
(@]
NO.[REVISION DATE
BID SET
SURVEY CAB
DRAWN MTF
DESIGNED MTF
APPROVED ARM

PROJ. NO. 193801617

SAP NO. 159-126-015

SHEET NUMBER

1880F330




CITY OF ROCHESTER ROADWAY/STREET LIGHTING DESIGN GUIDE

Appendix F

Appendix F

SAMPLE SPECIAL PROVISIONS

A. The sample special provisions are attached.
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INDEX TO SPECIAL PROVISIONS

DIVISION SL
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I hereby certify that the Special
Provisions for lighting construction
(Division SL) contained in this proposal
were prepared by me or under my direct
supervision and that [ am a duly licensed
Professional Engineer under the laws of
the State of Minnesota.

Name, P.E.

License # Date: January 28. 2019
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DIVISION SL

SL-1 (2104) REMOVING MISCELLANEOUS STRUCTURES
SL-1.1 DESCRIPTION

This work consists of removing or salvaging miscellaneous structures in accordance with the
provisions of MnDOT 2104 and the following:

SL-1.2 MATERIALS

None
SL-1.3 CONSTRUCTION REQUIREMENTS
A. Remove Light Foundation

Item 2104.509 (Remove Light Foundation) consists of removing the in place light foundations as
indicated in the Plan. Backfill all holes remaining from the removal of the light foundation in accordance
with MnDOT 2545.3C.

B. Remove Direct Buried Lighting Cable in Conduit

Item 2104.501 (Remove Direct Buried Lighting Cable) consists of removing cables as shown on the
drawings and as directed by the Engineer. Removed cables are the property of the Contractor.

C. Remove Lighting Unit

Item 2104.509 (Remove Lighting Unit) consists of removing the lighting units as indicated in the
Plan.

Disconnect all circuit wiring to the removed lighting units from any lighting units remaining in
place. Removed lighting units are the property of the contractor. Dispose of in accordance with 2104.3C.
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SL-2 (2545) ELECTRIC LIGHTING SYSTEM

This work consists of providing labor, equipment, and materials for construction of a lighting system
in accordance with the applicable provisions of MnDOT 2471, MnDOT 2545, current edition of the
National Electrical Code, Plans, and the following:

SL-2.1 GENERAL
A. As Built Plans

The Contractor shall furnish "as built Plans" that contain any changes in the following:
Cable location
Conduit locations
Light pole locations
Feedpoint locations
Handhole location

Any discrepancy or additions between the final plan and how the lighting system was actually built
must be indicated on the "as built plan".

The "as built Plans" shall be in a form that is satisfactory to the Engineer. The Contractor furnished
"as built Plans" shall be considered incidental work.

SL-2.2 MATERIALS
A. Shop Drawings

The contractor shall provide shop drawings for all materials.
B. Conduit

The Contractor shall furnish and install non-metallic conduit (N.M.C.) at the locations indicated in
the Plans. The size of the conduit shall be as indicated in the Plan. All conduits shall be in accordance with
the following:

Non-Metallic Conduit:

Shall be in accordance with MnDOT 3803, except as follows:
Rigid Nonmetallic conduit and fittings

EPC-40-PVC.

Sunlight resistant.

NEMA TC2.

NFPA 70, Article 352.

UL Listed.

Manufacturer: Carlon, CertainTeed, or equal.
High Density Polyethylene conduit (HDPE)

Meets requirements of NFPA70.
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Thermoplastic polymer material.

Smooth interior and smooth exterior wall.
UL listed.

NEMA -TC-7.

Manufacturer: Carlon or equal.

C. Light Foundation, Design E-Modified

Provide and install a Concrete Light Foundation, Design E-Modified, in accordance with MnDOT
2545.3F with modifications as shown in the concrete base detail located on the Drawings, at the locations
indicated on the Drawings.
D. Luminaire Wire Holder

The Contractor shall furnish and install a wire holder that supports the luminaire cable/conductors
within the end of the lurninaire slipfitter near the connection point of the luminaire. MnDOT approved

Wire Holders are listed on the MnDOT Approved/Qualified Products Lists WEB site for Lighting:

http://www.dot.state.mn.us/products/index.html

E. Lighting Unit Type Special PA

Light Emitting Diode (LED) Luminaire for Roadway/Street Lighting Applications for Non-
Residential Applications.

Lighting unit shall be as specified in the City of Rochester Roadway Design Manual.

The pole shall be as specified in the City of Rochester Roadway Design Manual.

All pole installations shall be capable of withstanding the forces produced by 90-mph winds with a
1.3-gust factor and the total number of luminaires and additional equipment required per pole
including but not limited to luminaires, banners, receptacles, signs as shown on the drawings.

F. Lighting Unit Type Special PB

Light Emitting Diode (LED) Luminaire for Roadway/Street Lighting Applications for Residential
Applications.

Lighting unit shall be as specified in the City of Rochester Roadway Design Manual.

The pole shall be as specified in the City of Rochester Roadway Design Manual.

All pole installations shall be capable of withstanding the forces produced by 90-mph winds with a
1.3-gust factor and the total number of luminaires and additional equipment required per pole
including but not limited to luminaires, banners, receptacles, signs as shown on the drawings.
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G. Luminaire Type Special A
LED Luminaire for Roadway / Street Lighting Underpass Applications.

Luminaire shall be as specified in the City of Rochester Roadway Design Manual.

All pole installations shall be capable of withstanding the forces produced by 90-mph winds with a

1.3-gust factor and the total number of luminaires and additional equipment required per pole

including but not limited to luminaires, banners, receptacles, signs as shown on the drawings.
SL-2.3 CONSTRUCTION REQUIREMENTS

A. Light Foundation Installation Requirements

Install Light Foundations where shown on the Drawings and in accordance with details as shown on
the Drawings.

B. Conduit Installation
Conduit shall be installed in accordance with MnDOT 2565.30, except as follows:

Continuous Type HDPE Non-Metallic Conduit:

Except for under existing pavements, underground Continuous Type HDPE Conduit shall be placed
by trenching, stitching, plowing, or other method approved by the Engineer.

Under existing pavements, Continuous Type HDPE Non-Metallic Conduit shall be placed as
specified in 2565.3D2b.

Rigid Non-Metallic Conduit Joints:

The Contractor shall install appropriate sized long line couplings when installed under existing
roadway surfaces

The applied PVC joint cement shall be allowed to set-up for six (6) hours before pulling the conduit
through a directional bored channel.

C. Light Standard Installation
The Contractor shall install light standards in accordance with MnDOT 2545.3H and as follows:

1. The Contractor shall use only shims for leveling when installing aluminum light
standards on light standard foundations.

a. Assemble the lighting unit in accordance with the manufacturer's requirements.
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b. Make certain that the holddown and connecting washers are installed in
their proper locations.

2. The Contractor shall use only leveling nuts when installing stainless steel light
standards on light standard foundations.

3. Where leveling nuts are used, the leveling and top nuts shall both be securely
tightened against the light standard base plate. Where shims are used the top
nuts shall be securely tightened against the light standard base plate. The
leveling nuts and top nuts shall be tightened as follows:

The threads of the nuts shall be lubricated with a brush on anti-seize lubricant and
then the nuts shall be torqued to minimum 125 ft-1bs. required for 1-inch diameter
anchorages.

The threads of the nuts shall be lubricated with a brush on anti-seize lubricant and
then the nuts shall be torqued to minimum 240 ft-1bs. required for 1-inch diameter
anchorages.

D. Wiring in Light Standard Concrete Foundations
The Contractor shall install conduits in light standard concrete foundations in accordance with the

provisions of MnDOT 2545.3G. Approximately 2 feet of slack cable shall be left in each light standard
base.

SL-2.4 MEASUREMENT AND PAYMENT PROCEDURES
A. Price and Payment Procedures
1. Measurement will be based upon the units as listed below for items provided, removed,

abandoned, or salvaged complete as specified. No measurement will be made of any
removals that are not required. The actual quantity removed multiplied by the appropriate
Bid Unit Price will be compensation in full for all Work and costs of the following Bid
Items:
a. Remove Light Foundation: Per Each
b. Remove Direct Buried Lighting Cable in Conduit: Per Linear Foot
c. Remove Lighting Unit: Per Each
d. 1.5” Non-metallic Conduit: Per Linear Foot
e. Underground Wire 1 Cond No 6: Per Linear Foot
f. Underground Wire 1 Cond No 8: Per Linear Foot
g. Light Foundation Design E-Modified: Per Each
h. Lighting Unit Type Special: Per Each
i. Service Cabinet Connections: Per Each
J. Spare poles: Per Each
2. All other Work and costs of this Section shall be incidental to the Project and included in the
Total Base Bid.
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STANDARD PLATES

A. The standard plates are as follows and attached.
1. MnDOT STANDARD PLATE 8127E — LIGHT FOUNDATION DESIGN E — CAST IN PLACE
2. MnDOT STANDARD PLATE 8127E — LIGHT FOUNDATION DESIGN E — PRECAST
3. MnDOT STANDARD PLATE 8106D — EQUIPMENT PAD B — CAST IN PLACE

4. MnDOT STANDARD PLATE 8106D — EQUIPMENT PAD B — PRECAST
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APPROVED PRODUCTS SPECIFICATION SHEETS

A. The approved products specifications sheets are attached.
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PAPERS ON THE EFFECTS OF LEDS

A. American Medical Association CSAPH Report 2-A-16: Human and Environmental Effects of Light
Emitting Diodes (LED) Community Lighting.

B. Sternberg Lighting — Blue Light Issues in a Nutshell
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