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Image 1 North America at Night, courtesy NASA/GSFC/Craig Mayhew and Robert Simon
Note the darkness in the northeast, in the shape of Maine

LD 11, signed by the Governor on May 4, 2009, requires the State Planning Office (SPO) to
“...make recommendations on standard language that will limit light pollution...” and
“...identify policy options for promoting outdoor lighting standards for commercial
development.” The first task was completed when SPO issued the Technical Assistance
Bulletin: Lighting Manual - Promoting Quality Outdoor Lighting in Your Community, which
includes a model lighting ordinance for local municipal adoption. This report attempts to
address the second task of LD 11.
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Appendix

[. LD 11 (Resolve 2009, c. 22, To Encourage the Preservation of Dark Skies)
II. Technical Assistance Bulletin: Lighting Manual - Promoting Quality Outdoor

Lighting in Your Community, Maine State Planning Office
III. Outdoor Lighting Regulations at the State Level

NOTE: In performing research for this report, State Planning Office staff interviewed local Code
Enforcement Officers, Planning Board members, lighting engineers, lighting designers, amateur
astronomers, and other interested parties.

NOTE: A “shielded” light fixture is a general term describing lights with coverings on the top
to prevent direct upward lighting. A “full-cutoff” or “cutoff” light fixture is a technical term
with a very specific definition. Graphic 2 in this report, on page 9, demonstrates that technical
definition.



Background

Four decades ago, the Environmental Movement reintroduced many Americans to their natural
surroundings. While in most states, this appreciation led to vocal debates on the best methods
for “cleaning up” the environment, here in Maine the question for many residents was how to
preserve and maintain the existing “unspoiled” splendor. Many residents in Maine pushed for
state legislation, leading to, among other things, the Shoreland Zoning Act (1971).

For some reason, neither in the national Environmental Movement as a whole, nor in the
heightened environmental ethic adopted in Maine, was the night sky ever considered part of the
“environment.” Few people valued the darkness of the night sky as a resource worth preserving
equivalent to the clarity of lake waters.

This “oversight” of the star-filled night sky as an environmental resource was first addressed by
a group of astronomers in the southwest United States in 1988. These astronomers formed the
International Dark Sky Association, and their educational and outreach efforts, along with
thousands of other Americans who have argued for the preservation of a dark night sky, have
eventually led to thirteen states adopting some form of outdoor lighting regulations. Maine was
the second state to do so, in 1991 (Title 5 M.R.S.A. section 1769).

Now, the federal government is also linking “natural resources™ with “dark nights.” According
to a 2009 internal white paper on outdoor lighting in National Parks, the National Park Service
concluded “that unintended consequences of the proliferation of outdoor lights have degraded the
quality of these national treasures.” The National Park Service is currently working on
Servicewide Outdoor Lighting Guidelines that will greatly reduce the light pollution degrading
many visitors’ experiences.

Acadia National Park officials state that Acadia National Park is the only national park on the
east coast from which one can view the Milky Way with the naked eye. To preserve this rare
resource, in 2008 Acadia launched the “Night Sky Initiative” in partnership with the Island
Astronomy Institute and Friends of Acadia to measure, promote, and protect the quality of the
night sky above Acadia National Park and surrounding communities. This partnership has
developed two model ordinances, one simple and one basic (with a more advanced model in the
works for sophisticated towns). The partnership was also recently awarded a $27,000 grant from
the Quimby Family Foundation to 1) acquire sophisticated light pollution measurement
technology, 2) host a Night Sky Festival to promote community stewardship of dark nights, 3)
continue monitoring of light pollution in and around the Park, and 4) establish night sky quality
as an indicator of Maine’s unique quality of place.



Problem

Light pollution, like all kinds of pollution, is an unintended consequence of scientific progress.
While humans live on the ground, and therefore artificial lighting need only illuminate the
ground, we have nonetheless lit up the night sky. Light pollution is artificial light unnecessarily
spread outward and upward.

Biologically, our circadian rhythms, a fundamental aspect of who we are as humans, tell us to
sleep when it 1s dark at night. Similarly, nocturnal animals are called to action when it is dark at

night. What happens when it isn’t dark...ever?

We are well aware that our insatiable appetite for energy causes both environmental degradation
and national security issues. Why then do we waste so much energy lighting up the night sky?

Components of Light Pollution

Graphic 1 Unshielded vs. Shielded Lighting, courtesy McDonald Observatory, U. of Texas

Most light pollution streams outward and upward from unshielded lights. However, a significant
portion also reaches skyward through reflection in the air (water molecules and dust), on the
ground (especially when there is snow on the ground), and even windows, building fagades, and
other human constructs.



Regulations

1. Other States

100 Watt Incandescent
Twelve states besides Maine have adopted some level of Light Bulb

outdoor lighting regulations. California has the most complex,
although their regulations are part of the statewide effort to
reduce energy use, rather than a stand-alone light pollution
policy. Many states allow exemptions for aesthetic lighting. \’7
Within New England, both Connecticut and New Hampshire
require public utility companies to install full-cutoff lighting if

that lighting is both greater than 1,800 lumens and paid for by —/
local municipalities (which is often the case when the road is Produces Approximately
locally-maintained). 1,800 Lumens

Appended to this Report is a spreadsheet containing all the states with outdoor lighting
regulations, along with a general description of the characteristics of those regulations.

II. Maine State

Like most states with outdoor lighting regulations, Maine’s legislation only covers state-funded
lighting (outside of LURC jurisdiction). Not having a blanket statewide regulation covering all
development allows agencies within the state to develop their own regulations, and
municipalities to adopt their own ordinances. As the preservation of the night sky movement has
grown stronger, conflicting state agency standards and local ordinances are popping up, each
trying to regulate private development in their own way.

The Land Use Regulation Commission, or LURC, is the only state agency currently regulating
outdoor lighting on private sector commercial development. LURC’s jurisdiction covers a
significant portion of the state, and much of that land is undeveloped. Having outdoor lighting
regulations in LURC territory provides the state with significant potential for preserving vast
areas of dark skies.

The chart below lists those Maine state agencies regulating outdoor lighting. The Department of
Environmental Protection (DEP) is currently undergoing rulemaking on updating the Site Law
regulations, and part of that update is adoption of standards regulating outdoor lighting. The
DEP is proposing standards similar to those used by LURC.



Type of Development Year Rule

Agpney Regulated e Adopted
State-funded outdoor
Transportation lighting greater than 1,800 Full-cutoff 1991
lumens

Residential, commercial, and
industrial outdoor lighting
LURC over 160 watts Full-cutoff 2004
(incandescent) or 60 watts
(other)

Follow International
All outdoor lighting on Engineering Society of

Sl projects using MSHA funds | North America (TESNA) elta
standards
Follow U.S. Green
(g Building Council
B cauissi All outdoor lighting on Tsclenshiip i Blistoyand not formally

projects using DOE. funds adopted

Environmental Design
| (LEED) standards

I11. Maine Municipal

Similar to state agencies, lighting standards at the municipal level vary from town to town. The
towns around Acadia National Park have adopted ordinances based upon the models developed
through the Night Sky Initiative. However, other municipalities in Maine have adopted their
own standards according to their own local desires.

The chart below identifies “rating used.” This is an indication of what rating system the
municipality uses to determine whether a light should be shielded. For example, Rockland’s
standard is that any light producing over 1,800 lumens must be full-cutoff. Brunswick’s standard
is that any light using over 200 watts must be “a cutoff luminaire.”

To further complicate matters, lighting is measured in footcandles. By definition, a “footcandle™
is a measure of light falling on a given surface; one footcandle is equal to one lumen per square
foot. To measure a footcandle one needs a light meter; whereas, lumens and watts are printed
right on the package of the light bulb. A lumen is the amount of light energy generated. Site
plans for development typically include a lighting plan detailing total footcandles the project will
generate.



sty | D | Eogueet U000t | i
Kittery Multifamily, Non-residential Yes Combination
Kennebunk All sometimes Combination
Arundel All Sometimes Combination
Saco Multifamily, Non-residential Yes Combination
Scarborough | Multifamily, Non-residential Yes Combination
Portland All Sometimes Combination
Freeport Multifamily, Non-residential Yes Combination
Brunswick Non-tesidential Yes Watts
Topsham Non-residential Yes Combination
Augusta Non-tesidential Yes Combination
Rockland All No Lumens
Tremont All No Lumens
Mount Desert All No Lumens
Bar Harbor All (over 1,800 lumens) Sometimes Lumens
Bangor Non-residential No Design

A “‘combination” rating system usually means a more complex program, for example Kittery
requires certain uniformity ratios of luminance levels across parking lots (with maximum
footcandles in specific places), requires cutoff lighting for different lumen amounts based upon
what type of development, and also has different criteria for period or historical lighting.

IV. Utilities

The Central Maine Power Company (CMP) recently adopted a policy on outdoor street lights.
CMP will only install full-cutoff fixtures whenever a light needs to be replaced, or whenever a
stretch of road requires a new light. According to a company spokesperson, this policy is a
direct reaction to concerns of light pollution. Most Maine municipalities prefer to use a 100 watt
street light. Understanding that conditions are different in each town, use is different in each
town, and other variables, the company spokesperson nonetheless stated that, on average, a full-
cutoff 100 watt street light now costs municipalities approximately $11 per month, whereas they
were paying $10 a month with the non-cutoff light.

CMP is the only utility company in Maine with a policy to use shielded outdoor lights.




Cost

An important cost concern is the time it takes to get through the application process. If there is a
Design Review Board (such as in a historic district) in addition to the Planning Board, that adds
to the cost. If there is state DEP review in addition to the Planning Board, that adds to the cost.
If the Planning Board has additional items to “check off”” during site plan review, that adds to the
cost.

Engineers and outdoor lighting designers are given a simple mandate by developers — put
together a design that fits the town code and will get the application through the process on the
first try. Generally speaking, engineers and designers are free to use whatever artificial lights are
necessary, as long as the design meets town codes. Costs of individual pieces of the plan, such
as whether to use metal halide or high pressure sodium, or whether to use a boxed fixture design
or a circular fixture design, are up to the designers, and are secondary to the overall goal of
getting the plan approved.

However, one can imagine that the more complex a town ordinance, the greater difficulty for
engineers and designers in meeting the requirements of that ordinance. As the complexity of the
design increases, the secondary costs mentioned above take on new import for the developer.

The graphic below outlines various lighting fixture classifications. “Full-cutoff” is the most
popular for towns to require. Unfortunately, most towns require “full-cutoff” lights without
understanding that they could achieve many of their light reduction goals by requiring “cutoff”
lighting, without the unintended consequences of “full-cutoff” lighting. Only a tiny fraction of
the lighting in “cutoff” fixtures is allowed upward. Yet the mandate of “only full-cutoff” fixtures
severely handcuffs engineers and designers.



Semicutoff

Full Cutoff

A luminaire light distribution where zero
candela intensity occurs at an angle of 90
degrees above nadir. Additionally, the candela
per 1000 lamp lumens does not numerically
exceed 100 (10 percent) at an angle of 80

A luminaire light distribution where the candela
per 1000 lamp lumens does not numerically
exceed 50 (5 percent) at a vertical angle of 90°
above nadir and 200 (20 percent) at a vertical
angle of 80° above nadir. This applies to all

lateral angles around the luminaire.

degrees above nadir. This applies to all lateral
angles around the luminaire.

Noncutoff
Cutoff A luminaire light distribution where there is no
A luminaire light distribution where the candela candela limitation in the zone above maximum

per 1000 lamp lumens does not numerically candela.
exceed 25 (2 1/2 percent) at a vertical angle of
00° above nadir and 100 (10 percent) at a
vertical angle of 80° above nadir. This applies to

all lateral angles around the luminaire.

Graphic 2 Light Distribution Classifications, courtesy IESNA and Larry Bartlett

Placing full-cutoff lighting in a parking lot does not in itself eliminate light pollution. Full-cutoff
lighting has very little outward lighting, so the parking lot would require more light poles to
cover the same ground space as with cutoff or noncutoff lighting. More light poles costs more
money. One could counter the more light poles dilemma by installing taller lights, but many
towns also limit light pole height. Many towns also require that there be a minimal amount of
light at the property line. When limiting pole height, and fixture design, it is difficult for the
engineer to find a solution that properly illuminates the parking lot, while also eliminating light
on neighboring properties.

Finally, if one requires full-cutoff fixtures, but does not regulate how powerful those lights can
be, there is a potential for greater overall brightness, lots of reflection, problematic glare, and
human eyes that have adjusted to the super-bright parking lot and then have difficulty seeing on
the less bright roadway.




Another problem with brightness is that many towns require an average brightness. This allows
mdividual lights to be super-bright, with others very dim, creating a maze for customers. The
preferred, and easier method for engineers and designers, is limiting the maximum brightness,
combined with a requirement that there be a certain ratio throughout the development of
maximum brightness to minimum brightness.

There are two things governments can regulate that would eliminate much light pollution, while
also allowing professional engineers and designers the freedom to keep costs down for the
developer — fixture type and brightness. Requiring a cutoff, rather than a full-cutoff fixture, is
much more cost-friendly. Requiring a maximum brightness, combined with a brightness ratio,
rather than an average, is also much more cost-friendly. Regulating items beyond these two
begin to significantly increase costs.

Statutory Policy Options

The policy options outlined below are approaches that the Legislature may take, rather than the
actual language of the regulation.

A. Uniform State Regulations Affecting All Commercial Development

Benefits

e Provides consistency for developers

e Current state law could easily be modified to include all development, not just state-
funded projects

Costs

» Removes local control

e More difficult to modify law when new technologies are developed that may not fit
within structure of regulations

e Who at state would enforce, and how much would this increase application review time
and cost?

B. Minimum State Guidelines Affecting All Commercial Development
All towns must adopt, similar to Shoreland Zoning
Benefits
e Provides a degree of consistency for developers
e Maintains a degree of local control
Costs
e More difficult to modify law when new technologies are developed that may not fit
within structure of regulations
e Lack of uniformity among towns may add compliance costs for developers
» (ost to towns of adoption and enforcement
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C. Uniform State Regulations Affecting All State-funded Commercial Development

Benefits

o State leads by example

e Provides consistency to the current agency review framework

* Maintains local control over non-state-funded development

Costs

e More difficult to modify law when new technologies are developed that may not fit
within structure of regulations

e Does not regulate light pollution from the vast majority of development — private
development

D. Uniform State Regulations Affecting All Municipally-funded Utility Lighting
Benefits
e Would provide consistency to all roadway lighting, both state and municipal funded
e Maintains local control over development
Costs
e Utility companies may increase cost to municipalities
e Does not regulate light pollution from the vast majority of development — private
development

E. Require Retailers to Sell Shielded Lighting Alongside Existing Unshielded Lighting
Benefits
e Allows small local developers the ability to easily obtain shielded lighting
Costs
e Requiring retailers to sell something for which there is no immediate market

F. State Establishes Geographic Lighting Zones, with Different Standards in Each Zone
Benefits
o Allows for some local flexibility
e Preserves darkest skies, such as within State Parks
Costs
e Cost of mapping and establishing zones
e Loss of local control and boundary disputes
e Enforcement

11



Recommendation

Our recommendation was not listed in the previous section because it is a non-statutory policy
option.

Add Outdoor Lighting Standards to the Uniform Building and Energy Code

Benefits

e Having all codes in a single place is less confusing for everyone involved

e The building and energy code already regulates outdoor lighting to some degree, so this
would ensure that all regulations are consistent

e Code updates are easier, since code is in rule, not statute

e Towns would not have to adopt a standard

e Towns that enforce the building code would enforce the lighting standards

Costs
¢ An amendment would need to be added to the building and energy code through rulemaking

State Planning Office staff could work with stakeholders in finalizing the proposed language to
insert into the Uniform Building and Energy Code. Major stakeholders in developing these
regulations will be other state agency staff, municipal interests, and LURC. Through this
process, we will develop appropriate language for regulating outdoor lighting. We will explore
the idea of LURC modifying their standards such that the state of Maine will have consistent
outdoor lighting regulations statewide.

Here are some basic components of the proposed language that the State Planning Office would
recommend as an amendment to the Uniform Building and Energy Code:

1. All exterior lighting fixtures will be cutoff, except for those with an output of 1,800
lumens or less.

2. Light fixtures mounted on gasoline station or convenience store canopies shall be
recessed so that fixtures are flush with the canopy.

3. All exterior lighting shall be designed, located, installed and directed to illuminate
only the target area, to the extent practicable.

4. All non-essential lighting shall be turned off after business hours, leaving only the
minimal necessary lighting for site security.

12



5. There will be a table with maximum brightness (measured in footcandles) for each
outdoor lighting use, such as 10 footcandles in a parking lot. In addition to this table,
a ratio of maximum brightness to minimum brightness shall be specified, such as 4:1,
such that a parking lot with a maximum light output of 10 footcandles will have a
minimum light output of 2.5 footcandles. This will preserve uniformity of lighting
throughout a development.

6. Various exemptions to the requirement, for items such as flagpoles, church steeples
and historic structures.

All towns with populations greater than 2,000 must enforce the Uniform Building and Energy
Code. If the process outlined above is followed, and appropriate outdoor lighting regulations are
made part of the code, and LURC adopts those same standards, the map below demonstrates how
much of the state would be “protected” from light pollution.

Maine Towns with
Populations over 2000
" Population Greater Than 2000
" Population Less Than 2000
Il LURC Jurisdiction

Papuiaton count based an
US Census of 2000

1in=31 mies
11872314

Motas
Map pregared bythe Vaine Stz Flanning Ofice. Mowe roer 2000, G5 Coordinaior Snet Parker
Souroe data Tom MEGIS Accuracy 440 feet; Projection: LITAM. HADES, done 10N, Metery.

Map 1 Areas of the state that could be covered by consistent outdoor lighting regulations
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Future Steps

Working within SPO’s current budget, we propose the following actions:

1. Ensure that outdoor lightings standards are included in the Uniform Building and Energy
Code. SPO staff will monitor the process of drafting the Code. Martha Freeman, SPO
Director, will send a letter to the Commissioner of the Department of Public Safety, home
of the Building Codes Board, requesting that outdoor lighting language be included in the
final adopted Uniform Code.

2. SPO staff will draft outdoor lighting standards going beyond those included in the
Uniform Building and Energy Code. These standards will respond to a desire for
preserving Maine’s dark skies.

3. SPO staff will attend one meeting of the Maine Chapter, Illuminating Engineering
Society of North America, presenting the draft outdoor lighting standards and seeking
feedback.

4. SPO will post a copy of the draft outdoor lighting standards on our website, and accept
comments on these standards.

5. SPO staff will send a note to the current list of “dark skies” stakeholders alerting them of
the draft language on the website.

6. SPO staff will incorporate comments into a final proposed modification of outdoor
lighting standards, which SPO will send to the Uniform Building and Energy Code
Board.

We anticipate that these six steps can be accomplished within our current budget, and within a
timeframe of two to four months.

14



RESOLVE Chapter 22 LD 11, item 1, 124th Maine State Legislature
Resolve, To Encourage the Preservation of Dark Skies

PLEASE NOTE: Legislative Information cannot perform research, provide legal advice, or
interpret Maine law. For legal assistance, please contact a qualified attorney.

Resolve, To Encourage the Preservation of Dark Skies

Sec. 1 State Planning Office to establish standards. Resolved: That the Executive
Department, State Planning Office shall review existing commercial outdoor lighting standards and
make recommendations on standard language that will limit light pollution and encourage the
preservation of the area's natural state, as well as identify policy options for promoting outdoor lighting
standards for commercial development. The State Planning Office shall present its findings in a report
to the Joint Standing Committee on Business, Research and Economic Development no later than
January 15, 2010.

HP0O00B6, LR 238, item 1, Signed on 2009-05-04 00:00:00.0 - First Regular Session - 124th Maine Legislature, page 1




Tecunicat Assistance BuLLETIN

LIGHTING MANUAL

PROMOTING QUALITY OUTDOOR
LIGHTING IN YOUR COMMUNITY

A Technical Assistance Series Prepared By:
Maine State Planning Office
Hancock County Planning Commission
With input from professional and citizen planners, including:
Acadia National Park
The Island Astronomy Institute
Kennebec Valley Council of Governments

Washington County Council of Governments

Financial assistance was provided by the Maine State Planning Office e SPO
through the Office of Ocean and Coastal Resource Management, PR e,
National Oceanic and Atmospheric Administration, US.



LIGHTING TECHNICAL ASSISTANCE BULLETIN

PROMOTING

QUALITY OUTDOOR LIGHTING

~ Outdoor lighting is important

~ of a business. Not all lighting is
On a clear, dark

night about 2,500

ting is wasted since it is not
med at its target and escapes

|  iothasky
stars should be gk

- The challenge is to determine
what is adequate lighting - ie,
lighting that is the least inten-

 sity necessary to accomplish the
~ light's purpose. Adequate light-
~ ing recognizes that different

e -ja'n'; | uses have different lighting

S 'déﬁi-ﬁﬁ?n?ieéds. ‘

visible to the

naked eye. On

the same night

in @ moderately
illuminated
suburban area, only :
300 stars can be  light pollution.

seen.

,{: for safety, visibility and publicity

- equal, however. Much outdoor

Successful designs do not threaten
nighttime security, safety and utility,

but reduce energy waste, emit less
light pollution, and keep skies dark.

This bulletin explains the differences
between good lighting practices and

those that have a negative impact

on neighboring properties, safety,

the natural environment and even

health, It introduces the concept of
light pollution. It also presents exam-

ples of good lighting practices and
- has standards that could be incorpo-
- rated into a land use ordinance.

: Our excessive uﬁéﬁ_ef lighting is remarkably clear from outer-space. This
~ bulletin contains important information to help your commun ity reduce -

Land Use Program



No Sky Glow - the night sky with good
lighting.

What is Light Pollution?

Light pollution is artificial light that is allowed to illuminate,
or pollute, areas not intended to be lit. There are five types of
light pollution defined below. One light may generate mare
than one type of light pollution.

LigHT TResPAsS: Lighting on one property that intrudes un-
necesarily on an adjoining property or public way. For
example, light trespass occurs when a strong light enters
the window of one’s home from outside, causing prob-
lems such as sleep deprivation or the blocking of an eve-
ning view.

OvVER ILLUMINATION: The excessive use of light. According to
the International Dark Sky Association, over-illumination
accounts for approximately two million barrels of oil per
day in energy wasted in the United States, resulting in 4%
of our daily oil consumption being used for wasted light.

GLARE: An extreme contrast between bright and dark areasin
the field of view. Glare is particularly problematic for road
safety, as badly shielded lights along roads may partially
blind drivers or pedestrians unexpectedly, and can
obscure night vision for up to an hour after exposure,

CLUTTER: An excessive grouping of lights. These groupings
may generate confusion and distract from obstacles,
including those that they are intended to illuminate.
Clutter is particularly noticeable on roads where the
street lights are badly designed, or where brightly lit
advertising lines the roadways.

Sky GLow: The “glow” effect that is visible above populated
areas. It is the result of all of the badly directed light in an
area being refracted in the surrounding atmosphere.

Land Use Program

Sky Glow - the night sky with excessive and
bad lighting. ?

PROMOTING QUALITY OUTDOQR LIGHTING

Many lighthouses uses lower wattage lights
than those used in domestic security lights.

Why is Light Pollution a Problem in Maine?

While we generally think of ourselves as a rural state, we do
have substantial commercial development, even in many
small towns. Poorly planned outdoor lighting causes several
problems:

Enercy WASTE If half the light from a bulb is directed upwards,
effectively serving no purpose, then it could be replaced with
a bulb using half the energy if all of its light is directed down-
ward.

NUISANCE FOR ADJACENT PROPERTIES A commercial operation
may have its lighting spill over onto a private home next door.

LigHT COMPETITION A small-scale business may have modest
lighting arrangements. Then, a gasoline station opens next
door and installs very bright lights. The first business loses its
visibility since it is obscured by the brighter lights next door. In
response, the first business intalls brighter lights. This can hap-
pen over an entire commercial area.

MisconcepTions ABOUT SECURITY LIGHTING According to
the International Dark-Sky Association, there are no credible
scientific studies that convincingly show a direct relationship
between increased lighting and reduced crime. Furthermore,
the association claims that badly installed artificial lights can
create a deeper contrast of shadows in which criminals might
hide. Also, more is not necessarily better - a British study main-
tains that many lighthouses use lower wattage lights than
thase used in domestic security lights.

Apverse Human HEALTH EFFECTS Medical research has shown
that excessive light on the human body may increase incidents
of headaches, fatigue, stress and anxiety.




LIGHTING TECHNICAL ASSISTANCE BULLETIN

Why is Light Pollution a Problem in Maine? continued

DisrupTioN oF Ecoloaical Processes Light pollution
around lakes may inhibit plankton from eating surface
algae. This has serious implications as high levels of
algae, or algal blooms can kill off the lakes’ plants and
cause significantly lower water quality. Nocturnal am-
phibians may also be affected by light pollution because
they emerge from concealment later than usual, giving
them less time to mate and reproduce.

DimiNisHED ENJOYMENT OF THE NIGHT SKY Unnecessary
or inappropriate outdoor lighting can threaten the rural
character treasured by many residents and visitors of
Maine. According to the Smart Communities Network,
on a clear, dark night about 2,500 stars should be visible
to the naked eye. On the same night in 2 moderately
illuminated suburban area, only 300 stars can be seen.

How Can We Promote Good Lighting?

1. Avoip Over-LIGHTING. Lighting is measured by foot
candles. The foot candles of various light types are
shown bleow. Foot candles can be measured by a light
meter. As of mid-2007, a digital meter could be pur-
chased for about $175.

[LLumINANCE VALUES
Full Moonlight 0.01 to 0.1 foot candle
Pre-dawn 0.1 to 1 foot candle

Windowed rooman a
cloudy day

Beach in bright sunlight | 30,000 foot candles
Source: Outdoor Lighting Manual for Vermont Munici-

palities, Chittenden County Regional Planning Com-
mission, 1996

6-8 foot candles

2. Encourace Use oF MoTion DETECTORS FOR SECURITY
LIGHTING. At least some security lighting can use motion
detectors that turn on the light only when there is motion
on the property.

3. BE AWARE OF THE IMPACT OF DIFFERENT LIGHTING TYPES.
For example, blue lights have far greater impact on the
night sky than yellow lights. The color of lights affects the
appearance of objects at night. Incandescent lamps offer
the closest lighting to natural daylight, yet are the most

energy inefficient. High pressure sodium (HPS) lamps
are efficient and long lasting, but emit an orange-yellow
light that distorts color and the ability to distinguish fea-
tures at a distance. Metal halide lights emit a cool white
light, which allows for a more accurate object identifica-
tion.

4. Am LigHTs AT THEIR INTENDED TARGET. Fixtures can
be installed with shields that prevent light from escap-
ing into the sky. Lights can also be positioned so that
they do not shine onto adjoining properties. For exam-
ple, lights should be positioned above an externally illu-
minated sign and aimed downwards. Full-cut, shielded
fixtures, that emit no light above the horizontal, give
more light on the ground . See graphics below:

Billboard Floodhights
(care fally focused onts bilb oard)

W il S — .
L PR Lo (O
GOOD
v

&

N, s ~
Opa;n Réflector (hanp irids)

Area Flood Lightwith Hood

Land Use Program



How Can We Promote Good Lighting? continued

5. Consiper THE CoLOR RENDERING INDEX. This termis a
scale used to describe the visual effect of light on colored
surfaces. Natural daylight is assigned a color rendering
index of 100. The scale is shown in the table below. There
are times, such as in historic districts, where good color
rendering is important. However, the lights that produce
the best color rendering may also be the least energy
efficient.

CoLor ReNDERING INDEX VALUES FOR LIGHT SOURCES
LIGHT SOURCE CRI
Clear Mercury 17
White Deluxe Mercury 45
Warm White Fluorescent Tube 55
Cool White Fluorescent Tube 65
Deluxe Warm White Fluorescent 73
Daylight Fluorescent 79
Metal Halide 4200K 85
Deluxe Cool White Fluorescent 86
Metal Halide 5400K 93
Low Pressure Sodium 0-18
High Pressure Sodium 25
100-watt Incandescent 100
Source: llluminating Engineering Society of North
America

6. Ser UNiIFormiTy RATIOS. Since drastic changes in
lighting intensity are difficult for the human eye to accept,
many lighting manuals recommend a uniformity ratio.
This term refers to the ratio of average illumination to
minimum illumination. For example, if the maximum
uniformity ratio for a parking lot is 4:1 and the average
light light level (4) is 3.0 foot candles, then the minumum
light level (1) at any point within the patking lot must be
at least 0.75 foot candles.

7. SpeciFy LIGHT IN LUMENS. Traditionally, the illumination
power of a light source has been rated according to the
energy needed torun the light (watts). Modern lights need
less power to produce the same number of lumens, When
an incandescent light is replaced by an High Pressure
Sodium (HPS) lamp, less power is needed to produce the
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same amount of light. If the amount of power used
remains the same, then more light is produced. The
table below provides typical examples of the number of
lumens produced by a single watt of electricity.

Lumens per WaTT

Incandescent 7-24 lumens per watt
Halogen 12-36 lumens per watt
LED's 9/06 29-45 lumens per watt

Cree experimental unit 131 lumens per watt

Mercury Vapor 20-63 lumens per watt

Compact Fluorescent 44-80 lumens per watt

Fluorescent (tubular) 33-100 lumens per watt
Metal Halide

High Pressure Sodium

60-125 lumens per watt

60-140 lumens per watt

Low Pressure Sodium

90-180 lumens per watt

Source: Island Astronomy Institute

8. Require TiMe Limits on CerTAIN LIGHTING. Some
towns require a lower level of lighting when a facility
is not open to the general public. For example, parking
lat lighting may be reduced after hours. Similarly, sign
lighting may be shut off or reduced when the store that
is being advertised is closed.

9. SET HEIGHT AND SPACING STANDARDS. To allow for
downward-directed lights, fixtures need to be placed
high enough (25-35 feet) so that they can appropriately
illuniate their target. The fixtures should be positioned
sothatthe lighted areas from each fixture do not overlap
each other. Itisimportant, however, to avoid excessively
tall light poles since they may have a negative aesthetic
impact. If a site is located on a top of a rise and will be
viewed from below, tall poles may cause glare-related
problems. Lower height poles (10-15 feet) create a more
intimate and pedestrian friendly space that are better
suited for downtown areas.
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Lighting guidelines should reflect the different needs of the
various parts of a town. Some general guidelines follow,

Recommenoep Foot CANDLE STANDARDS
Minimum Maximum
Land U
= Foot Candles Foot Candles
Pedestri
e e?f.tnan areas / 02 16
sidewalks
Building entries 1.0 5.0
Street lighting 0.2 1.0
Parking areas w/ high
] 5 : / ) g 2.0 4.0
nighttime activity
Parkin
: g.areas V\t'f .Iow 02 20
nighttime activity
Playgrounds - 5.0
Sports grounds - 20.0
Site perimeter L 0.5
Local road
0.3 04
(residential)
Col
ollector rc.)ad 08 10
{commercial)
Source: North Carolina Dark Skies Association &
Chittenden County Regional Planning Commission

Downtowns

These are areas more dependent on pedestrian traffic, and
well designed facade lighting may be as important as hav-
ing well illuminated sidewalks. Some towns require that
facade lighting be turned off at the close of business hours.
While the Illluminating Engineering Society of North Amer-
ica (IESNA) Lighting Manual recommends that street lights
in downtown areas be spaced 300 feet apart and have a
height of 30 feet, this may be excessive for smaller towns.
For the smaller scale downtowns that typify most Maine
communities, a lower height of 10-15 feet with closer spac-
ing may be more appropriate.

Historic Districts and Buildings

Fixtures that resemble lights appropriate to the period of
the district are generally available from lighting manufac-
turers, These can be installed with shields and other devices
that avoid light pollution. Generally speaking, the height

of lights should be lower than in commercial and industrial
areas. Since each light would shine over a smaller area, more
light fixtures might be needed. Some towns require incan-
descent lights in historic districts in order to assure the high-
est color rendering index.

Industrial/Strip Commercial

While higher limits on foot candles and fixture height are
normally advised, it is important to avoid over-lighting.
Light trespass can be mitigated by requiring a reduction in
lighting during the hours that the business is closed.

Shoreland areas

It is important to assure that lights are shielded not conly
from surrounding properties but on the water side as well,
since lights shining out onto the water can be seen for many
miles. Lights on the exteriors of near-shore structures should
have opaque shields to prevent direct visibility of the lamp
to persons on public waters or adjeining lands. A Wisconsin
ordinance recommends that lamps be not directly visible
from more than 50 feet.

Public marinas may also need light regulation. The Wisconsin
ordinance recommends use of opaque or shielded lights and
that signs facing the water be limited to those necessary to
comply with federal, state and local regulations and convey
safety and related essential information. llluminated signs
should not be visible off the near-shore structures.

Rural/conservation areas and parks

Lighting should be kept to a minimum in these areas.
Shielding of allowed fixtures is very important.

Since regulating lighting on rural residential properties
is a sensitive issue, land owner education may be a more
effective strategy. Lightingimpacts could also be addressed
through the subdivision review process. Subdivision
applicants could be required to show the lighting impacts of
their developments.

Uses with special lighting needs such as airports, harbors,
security facilities, communication towers

Federal and state standards dictate many of the lighting
requirements for these uses. Local ordinances need to
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An example of well- shielded lighting.

Historic lighting fixtures should also be
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An example of excessive glare.

given appropriate shielding.

What are Guidelines for Effective Outdoor Lighting? continued

ensure that these uses comply with, but do not exceed
other government standards. Here again, shielding to
avoid lights shining off-premises should be encouraged.

Parking lots

The IESNA Lighting Handbook includes lighting guidelines
for parking areas, both open and enclosed. The guidelines
for open parking facilities suggest that a basic minimum
level of illumination (at the darkest point of the lot) of 0.2
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foot-candles is necessary in areas of low nighttime activity.
As activity levels increase, the minimum level of needed il-

lumination also increases to a point.

Toavoid severe contrasts in lighting levels in different parts
of the parking area, the IESNA guidelines suggest that the
uniformity ratio not exceed 4:1. This, in conjunction with
a minimum illumination level of 0.6 foot-candles, would
yield an average level of illumination no higher than 2.4
foot-candles.

The IESNA guidelines are meant to serve as a basis for

design. The guidelines, by themselves, do not address
off-site community impacts of lighting, such as excessive
lighting levels, glare, color and sky glow. It is these issues

that communities may wish to address via local control

and regulation.

Municipalities may prevent excessive lighting levels in
parking areas by adopting standards similar to the IESNA
guidelines, but that also provide some upper limit to light-
ing levels. This can be done by specifying an upper limit to
the illumination level of the darkest point on the parking
area, along with a maximum uniformity ratio that limits
the average illumination level for the entire parking area.
With these limits in place, there may be bright spots on
the parking area, but they will be restrained by the need
to keep the average below the specified level.

Gasoline station/canopies
P

Gasoline stations and convenience stores tend to be
brightly lit since they seek to attract customers at night.
The canopies over gas pumps may be very bright,
sometimes measured at over 100 foot-candles. Shielding
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may be inadequate, contributing to glare. In most gasoline
station/convenience store situations, the apron consists of
two parts: the area immediately around the gasoline pumps
(and under the canopy if there is one), and the more remote
area around the periphery of the apron. The former area is
where more visibility is needed to operate the pumps. These
areas require a higher level of light than the outlying areas,
which are used primarily for vehicle storage or parking.
Lighting for these outlying areas should be comparable to
that of parking lots.

Research compiled by the Chittenden County (Vermont)
Regional Planning Commission on gasoline station light-
ing suggests that average illumination levels in excess of 10
foot-candles serve no purpose other than attracting atten-
tion to the site. The IESNA guidelines recommend an aver-
age illumination level of 20 foot-candles.

Glare fram canopy lighting is caused primarily by ceiling-
mounted light fixtures that send light beyond the canopy
overhang. A solution, according to the Chittenden County
Regional Planning Commission, is to require recessed fix-
tures so that the rim of the fixture and/or the edge of the
canopy serve as a shield to confine direct light to a cone no
more than 85 degrees from the vertical. Glare coming from
light fixtures serving the remote areas of the apron can be
controlled by requiring the use of cut-off fixtures designed
to direct light onto the paved apron and not onto adjacent
properties.

Exterior sales areas

There are certain commercial operations that use a very
high level of lighting to attract customers. Examples include
heavy equipment and automobile dealers, building mate-
rials and garden supply centers. Lighting levels for exterior
sales and display areas need not match those of interior

spaces. If a store is closed, the observations occur mainly by
walking or driving past the premises.

An average illumination level of 5.0 foot-candles is gener-
ally adequate for active sales/display areas. Lighting for
parking areas of the operation should follow standards rec-
ommended for other parking areas. A uniformity ratio of
no more than 4:1 should be established for the sales and
display areas. Most lighting of outdoor display/sales ar-
eas uses either color-corrected HPS lamps or metal halide
lamps. In order to ensure that these lamp types are used,
regulations could specify a minimum CRI (Color Rendering
Index ) of 70.

Some towns require that outdoor display areas be shown in
the initial site plan review application. It is important that
town ordinances require review of parking areas that are
subsequently converted to display space.

Exterior sports/performance facilities

These uses cover a variety of facilities from ice skating rinks
and tennis courts, to larger spectator sports facilities and
outdoor performance centers. The IESNA Lighting Manual
has different standards for each use. Parking areas and pe-
destrian walkways should meet the general standards ar-
ticulated elsewhere in this manual.

Planning board permit applicants should be required to
submit a lighting plan prepared by a qualified lighting de-
signer that documents the need for the proposed level of
lighting. The plan should also document that all lighting
fixtures are aimed at the playing areas and minimize light
trespass, glare and sky glow. The planning board review cri-
teria could also include energy efficiency standards.

Here are a few preliminary steps that a town should take

Typical gas station.

An example of shielded gasoline canopy
lighting fixture. ®

Common sales display area lighting.
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before drafting lighting standards.

Identify lighting issues in the comprehensive plan

As part of the data collection process for the comprehensive
plan, it is important to identify lighting issues. First, during
the public outreach process (such as surveys and visioning
sessions) ask for citizen help in identifying lighting concerns.
For example, when asked to identify community attributes
citizens might identify dark skies. Second, identify areas
where light pollution is a problem, such as a residential area
that adjoins a commercial area. Third, think of lighting is-
sues when designating growth and rural areas in the future
land use plan. As with any other form of land use regulation,
one needs to think of the different needs of various parts of
town. For example, residential growth areas are more likely
to attract development if they are relatively protected from
light pollution. Fourth, be sure that recommendations on
future commercial development address lighting concerns.
This may involve recommending specific ordinance changes
that address the various lighting issues raised in this bulle-
tin. Fifth, be sure that the recommendations have reason-
able exceptions for holiday lighting.

Reach out to the business community and public safety of-
ficials

The business community may be concerned that lighting
restrictions will affect its ability to attract customers and ad-
vertise its products. It is important to have outreach meet-
ings with the business community through groups such as
the chambers of commerce. Consider having a computer-
generated slide presentation with examples of successful
lighting from local businesses. (Hint: to avoid offending
anyone it is best to have examples of poor lighting from
other towns rather than local businesses).

It may also be helpful to meet with your local police chief to
hear the police department’s concerns about security light-
ing. Explain that the purpose of the proposed lighting stan-
dards is to decrease the risk of glare. Itisimportant to listen
to any security concerns the department may have.

Contact state agencies that may be involved in lighting
decisions

Under current Maine law (30-A MRSA Section 4352.6), state
agencies are generally required to comply with local zoning
unless there are unusual circumstances. It is important to
assure that lighting associated with state facilities meets any
local zoning requirements.

Land Use Program
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How Do We Implement Outdoor Lighting Standards?

SAmPLE LIGHTING ORDINANCE

No town should ever adopt standards directly from another
town. Rather, it needs to review the standards carefully to
see if they apply to their community. The example present-
ed here is modified from Great Falls, Montana.

I. AUTHORITY

This Ordinance is adopted pursuant to Home Rule Powers as
provided for in Article VIl Part 2, Section 1 of the Maine Con-
stitution and Title 30-A, MRSA, Section 3001 et seq.

Il. SHORTTITLE

This Ordinance will be known and may be cited as the “Light-
ing Ordinance of the Town of Maine”, and will be re-
ferred to as this "Ordinance”.

lll. STATEMENT OF NEED and PURPOSE

The town/city of ____ recognizes the following:
1. Improperly located lighting can cause unsafe and un-
pleasant condition;.

2. Excessive lighting can cause unsafe, unhealthful and
unpleasant conditions, waste electricity and threaten the
natural environment;.

3. Obtrusive lighting can cause unsafe and unpleasant
conditions;

4. Proper lighting can enhance safety and enjoyment of
the built environment;

5.0n balance, lighting with a higher color rendering index
(CRI) provides more desirable lighting than lighting with a
lower CRI; and.

6. lllumination levels should be appropriate to the visual task.

This ordinance is established to promote the public health,
safety, and welfare and is intended to accomplish the follow-
ing purposes:

1. Allow appropriate lighting levels to preserve safety, se-
curity, and the nighttime use and enjoyment of property;

2. Reduce light pollution, light trespass, glare, and offen-
sive lighting;

3. Promote energy conservation;

4. Allow people in residential areas to view the stars
against a dark sky;

5. Enhance the aesthetics of the built environment; and
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6. Protect the character of the natural environment and
preserve ecological values.

IV. APPLICABILITY

A. New construction/uses. The provisions of this ordinance
apply to parking lots, buildings, structures, and land uses es-
tablished after the effective date of this ordinance.

B. Expansion and redevelopment. The provisions of this ot-
dinance apply to the entire building/structure, parking area,
or use, as appropriate, under the following conditions:

1. when a building or structure is expanded in size by 25
percent or more;

2.when the area of a parking area is expanded by 25 per-
cent or more;

3. when an outdoor use (e.g., outdoor storage, vehicle
sales) is expanded by 25 percent or more; and

4, any other activity subject to site plan or subdivision
review.
COMMENT: This provision needs to be modified to reflect
the provisions your community has in its site plan and sub-

division ordinances.

The stated thresholds apply to a single addition or cumula-
tive additions occurring after the effective date of this ordi-
nance.

C. Exemptions, The following are exempt:

1. lighting required by the Federal Aviation Administra-
tion (FAA) for aviation control/safety;

2. seasonal lighting displays using low-wattage lamps
between November 15 through January 15 of the following
year;

3. lights used by police, fire, and medical personnel during
an emergency;

4. luminaires attached to a residential building which are
less than 2,000 lumens and mounted below the eaves; and

5. lighting placed underwater to illuminate swimming
pools or fountains, for lamp type and shield standards only.

V. SEVERABILITY and CONFLICTS WITH OTHER ORDINANCES

A Validity and Severability: Should any section or provision
of this Ordinance be declared by the courts to be invalid,

such decision will not invalidate any other section or provi-
sion of this Ordinance.

B. Conflict with Other Ordinances: Should any section or pro-
vision of this Ordinance be found to be in conflict with any
other municipal ordinance or regulation, the more stringent
section or provision prevails.

VI, PROHIBITED LIGHTING

The following types of outdoor lighting are specifically pro-
hibited:

1. lighting that could be confused for a traffic control de-
vice;

2. lighting that is oriented upward, except as otherwise
provided for in this ordinance

3. searchlights, beacons, and laser source light fixtures;

4. lights that blink, flash, move, revolve, flicker, change in-
tensity, or change color;

5.any lamp or bulb when not within a luminaire and which
is visible from the property boundary line of the parcel on
which it is located, except for landscape ornamental light-
ing; and

6. lighting inside of an awning when the awning material
is translucent.

VIl GENERAL STANDARDS

A. lllumination level at property boundary line. When a com-
mercial or industrial use abuts a residential use, lighting
must be designed so that the illumination at the property
boundary line that is attributable to the subject property
does not exceed 0.3 foot-candles. When a commercial or in-
dustrial use abuts a public right-of-way, or another commer-
cial or industrial use, lighting must be designed so that the
illumination at the property boundary line does not exceed
1.0 foot-candles;

COMMENT: Be sure to adjust this section to reflect the zon-

g AIstricts in your community.

B. Pole-mounted luminaires. Luminaires must not be taller
than 15 feet in residential and downtown zoning districts or
when placed within 50 feet of a residential zoning district. In
all other zoning districts, luminaires must not be taller than
30 feet;
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C. Building-mounted luminaires. In non-residential zoning
districts, building-mounted luminaires must not be attached
to a sloped roof and must not be taller than 30 feet or the
height of the principal building, whichever is less. The use
of wall-rnounted unshielded luminaires (e.g. “wall-pack”) is
discouraged;

D, Overhead electrical lines prohibited. For new installa-
tions, electrical lines for luminaires mounted on freestand-
ing poles must be placed underground between poles. This
requirement does not apply to rural residential areas except
as otherwise noted in the town of ___ subdivision ordi-
nance;

E. Material for light poles. Light poles must be anodized,
painted or otherwise coated so as to minimize glare from
the light source;

F. Continued maintenance. Lighting installations must be
maintained in good repair to meet the provisions of this or-
dinance on an on-going basis;

G. Lighting curfew. For parcels with non-residential uses,
lighting in vehicle parking areas containing 20 parking
spaces or more must be reduced to 50 percent of permit-
ted levels one hour after the business closing to one hour
before the business opens. If lighting levels are already be-
low 50 percent of permitted levels, no curfew adjustment is
required;

H. Luminaire types. Full-cutoff luminaires must be used in
parking areas, along internal streets, and along pedestrian
ways. The City/town may allow cutoff luminaires or semi-
cutoff luminaires in these locations when the overall uplight
would be less than for full-cutoff luminaries. To promote a
unified development theme, post top luminaires (also re-
ferred to as period lighting) may be used as an alternate
if they have built-in reflectors that effectively eliminate
uplight. Except as provided in this ordinance, all other lu-
minaires must be directed downward and the light source
must be shielded so that it is not visible from any adjacent
property;

I. Maximum average lighting levels. Average lighting levels
must not exceed the standards provided for in Exhibit 1. For
those areas not specified, the planning board must work
with the applicant to set an appropriate level on a case-by-
case basis in keeping with the intent of this ordinance;

J. Maximum uniformity ratio. In all parking areas and along
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sidewalks and other pedestrian walkways, an average to
minimum uniformity ratio of 6:1 or better must be main-
tained;

Exhibit 1. Maximum average light levels
Location Foot candles
At entries for residential, commercial,
and industrial buildings =l
At loading areas (berths) associated with 100
a commercial or industrial use
In parking areas for multi-family uses 3.0
In parking areas for non-residential uses 5.0
Along sidewalks and other pedestrian 10
walkways )
Under service station canopies 10.0
In general storage areas for commercial 80
and industrial uses
In vehicular display areas 10.0

K. Minimum color rendering index (CRI). In all parking areas
and along sidewalks and other pedestrian walkways, light-
ing must meet or exceed the minimum color rendering in-
dex as provided for in Exhibit 2,

Exhibit 2: Minimum color rendering index (CRI) for park-
ing areas and pedestrian ways

District Minimum CRI
Residential zoning districts 60
Downtown 60
Mixed-use zoning districts 60

Commercial zoning districts

20
except downtown
Industrial zoning districts 20
Historic District 80

VIII. SPECIAL STANDARDS FOR SPECIFIC APPLICATIONS

These standards are in addition to the foot candle standards
and CRI standards specified in Exhibits 1 and 2.

A. Flag poles, statues and similar monuments. A flag pole
bearing a state flag, a flag of the United States or a flag of a
foreign nation may be illuminated, provided the following
standards are met:
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1. The luminaires must be fully shielded.

2. Upward aiming luminaires must be placed as close to
the base as possible,

3. The luminaires must not collectively exceed 40,000
mean lumens,

Public statues, memorials or other similar monuments may
also be lighted upon approval by the planning board, pro-
vided the above standards are met.

B. Building facade lighting. The exterior of a building may be
lighted provided the following standards are met:

1. The lighting is done to accentuate an architectural or
aesthetic element of the building, not the entire building.

2. The light must only be directed onto the building fa-
¢ade and not spillover beyond the plane of the building.

3. Upward aimed lighting must not exceed 4,000 mean |u-
mens per accent feature, must be fully shielded, and mount-
ed as flush to the wall as possible.

4, Lighting exceeding 4,000 mean lumens per accent fea-
ture must be aimed downward, fully shielded, and mounted
as flush to the wall as possible.

COMMENT: if your community has a sign ordinance, be sure

to check for any potential conflict between standards.

C. Sign lighting. Signs may be lighted consistent with the fol-
lowing standards:

1. Ground signs that are less than 6 feet in height may be
internally lit, lighted from above provided the luminaire is
no taller than the top of the sign, or lighted with ground-
mounted lights provided the lights are fully shielded and
mounted as close to the sign base as possible.

2. Ground signs 6 feet in height or taller may be internally
lit or lighted from above provided the luminaire is no taller
than the top of the sign.

3. Wall signs may be internally lit or lighted with ground-
mounted lights provided the lights are fully shielded and
mounted as close to the wall as possible.

D. Canopy lighting. Lighting associated with a canopy used
for a vehicular shelter must meet the following standards:

1. Luminaires beneath a canopy must be either a full-
cutoff luminaire or mounted so the luminaire or lens, which
ever is lower, does not project below the bottom of the can-
opy surface,

2. The sides or top of the canopy must not be illuminated,
except as permitted by the sign lighting standards.

3. Lighting installed beneath a canopy must be pointed
downward and substantially confined to the ground surface
directly beneath the perimeter of the canopy.

4, Lighting beyond the perimeter of the canopy must be
consistent with the lighting standards for parking areas.

E. Telecommunication facilities, Telecommunication facilities
must be unlit, except for the following:

1. A manually-operated or motion-detector controlled
light above the equipment shed door which must be kept off
except when personnel are actually present at night.

2. The minimum tower lighting required by the Federal
Aviation Administration or other state or federal require-
ment. Where tower lighting is required, it must be shielded or
directed to the greatest extent possible in such a manner as
to minimize the amount of light that falls onto nearby prop-
erties, particularly residences.

F. Recreational facilities. Lighting for outdoor athletic fields,
courts, or tracks must meet the following standards:

1. Lighting installations must be designed to achieve no
greater than the minimal illuminance levels for the activity
as recommended by the llluminating Engineering Society of
North America (IESNA).

2. Light trespass and glare must be reduced to the great-
est extent possible given the illumination constraints of the
design. When an outdoor athletic field abuts a residential
district, lighting as a goal should be designed so that the illu-
mination at the property boundary line that is attributable to
the subject property does not exceed 0.5 foot-candles.

3. Lighting used to illuminate the athletic surface must be
turned off within one hour after the last event of the night.

4. Lighting must be designed by a registered engineer hav-
ing experience with lighting installations.

IX. DEFINITIONS
A. Construction of language.

1. In this Ordinance, certain terms or words should be inter-
preted as follows:

a. The word “person” includes a firm, association, organi-
zation, partnership, trust, company, or corporation, as well as
an individual;
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b. The present tense includes the future tense, the sin-
gular number includes the plural and plural includes the
singular;

¢. The words "will, must, or shall” are mandatory;
d.The word “may” is permissive;

e. The words "used” or "occupied” includes the words
“intended’, "designed’, or “arranged to be used or occupied”;
and

2. Terms not defined shall have the customary dictionary
meaning.

B. Definitions of words.

For the purpose of interpreting this Ordinance, the following
terms, phrases, words and their derivations shall have the
meaning given herein.

“Color rendering index (CRI)" means a measurement com-
paring the color of an object under a light source to a ref-
erence light source of comparable color temperature, CRI
values generally range from 0 to 100, As the CRI approaches
100, the color of the lit object becomes truer or closer to the
original color.

“Cutoff luminaire” means a luminaire where less than 2.5
percent of the lamp lumens occur at or above the horizontal
plane and no more than 10 percent of the lamp lumens oc-
cur above 80 degrees.

“Foot-candle” means a measure of light falling on a given
surface. One foot candle is equal to one lumen per square
foot.

“Full-cutoff luminaire” means a luminaire where no light oc-
curs above the horizontal plane and no more than 10 per-
cent of the lamp lumens occur above 80 degrees.

“Glare” means luminance in excess of what the human eye is
accustomed to resulting in annoyance, discomfort, or loss of
visual performance and visibility.

lluminance/lllumination means the amount of light falling
on a surface, llluminance may be measured in lux or in foot-
candles.

“lluminating Engineering Society of North America (IESNA)”
means a professional organization that was created to ad-
vance knowledge and disseminate information for the im-
provement of the lighted environment to the benefit of
society. Its membership includes engineers, architects, de-
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signers, manufacturers, contractors, distributors, utility per-
sonnel, educators, students, and scientists.

o

Light level/Lighting level see “llluminance/lllumination
“Light meter” means a device that measures the amount of
light energy falling on a given surface.

“Light trespass” means light emitted by a lighting installation
that falls outside the boundaries of the property on which the
installation is sited.

"Lighting fixture” See: luminaire.

“Lumen”means a measure of light energy generated by a light
source. Manufacturers list ratings for all their lamps. Average
lumen ratings are slightly lower than initial lumen ratings.

“Luminaire” means a complete lighting unit consisting of a
light source and all necessary mechanical, electrical, and deco-

rative parts.

“Nadir"means the angle pointing directly downward from the
luminaire, or 0.

“Non-cutoff luminaire” means a luminaire where a consider-

able amount of light occurs above the horizontal plane.

“Security lighting” means outdoor lighting used for, but not

limited to, illumination for walkways, roadways, equipment.

“Semi-cutoff luminaire” means a luminaire where less than 5

percent of the lamp lumens accur above the horizontal.

“Uniformity ratio” means the ratio of average illumination to

minimum illumination within a given area,

“Uplight” means light emitted upward by a luminaire.
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Outdoor Lighting Regulations at the State Level

than 1,800 lumens

State Type of Development Regulated Must Be Y;:;SI:;W Major Characteristics
Not applicable in a town that has adopted more
stringent regulations
: Outdoor lighting greater than 150 watts | Fully or partially Nonconforming lights allowed provided they are
Arizona d : , 1987 el .
(incandescent) and 70 watts (other) shielded turned off between midnight and sunrise by an
automatic device
Mercury vapor lighting prohibited
Not applicable in a town that has adopted more
Publicly-funded outdoor lighting greater stringent regulations
Arkansas than 150 watts (incandescent) and 70 Shielded 2005 Billboards along highways are exempt
watts (other) Every electric public utility must offer a shielded
lighting service option
Cutoff lighting not required for landscape, sports,
California Outdoor lighting greater than 175 watts Cutoff 2005 playground, signs, industrial sites, or public right-
of-way lighting
Colorado State-funded outdoor lighting greater Full-cutoff 2002 Exempt 1f ﬁme is used solely to ‘cnhancc the
than 3,200 lumens aesthetic beauty of an object
2 b il s
State- or Municipal-funded outdoor SR uUhtY e e . % -
o g ! outdoor lighting that is not full-cutoff if the
roadway lighting greater than 1,800 Full-cutoff 2001 ) e A -
——— el operating cost is paid for by municipal funds and
: the lighting is greater than 1,800 lumens
Outdoor lighting at all state buildings | Restricted uplight 2006 State correctional institutions are exempt
and facilities greater than 1,800 lumens luminaire Flag lighting is exempt
T State-funded outdoor lighting greater Cutoff 2005 Tixempt 1f ﬁx@e is used solely to .enhance the
aesthetic beauty of an object




Outdoor Lighting Regulations at the State Level

State Type of Development Regulated Must Be Y;:::;Zw Major Characteristics
lxempt if fixture is used solely to enhance the
aesthetic beauty of an object
Misiasaia State-funded outdoor lighting greater Cutoff 2008 Exempt if construction cost is greater than 15%
than 1,800 lumens more than typical fixture
Exempt if operation and maintenance cost is
greater than 10% more than typical cost
State datk sky policy to encourage local adoption
of outdoor lighting regulations
No public utility company may install or replace
i S outdoor lighting that is not fully shielded if the
Now Hampdlilee] S0 ket SRR ERINE Boee | o aigang 2009 | operating o isgpaid for by mul);icipal funds and
than 1,800 lumens ? ki ,
the lighting is greater than 1,800 lumens
Public Utilities Commission shall adopt a part-
night or midnight rate for unmetered street or
area lighting
Faxempt if light is automatically extingnished
All outdoor lighting greater than 70 between 11:00 p.m. and sunrise
New Mexico watts or incandescent ]lghhﬂg greater Shielded 1999 No public or pjjvate recreational facﬂj_t}r shall be
than 150 watts tluminated after 11:00 p.m unless finishing an
activity already in progess
All outdoor lighting constructed by or
Rhode Island for a state agency greater than 3,200 Fully shielded 2002
lumens
Texcas State-funded outdoor lighting greater Cutoff 1999 Exempt if fmtur_e 1s used solely to .enhance the
than 1,800 lumens aesthetic beauty of an object
All outdoor lighting constructed by or
Virginia for a state agency greater than 3,200 Fully shiclded 2002

lumens






