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Executive Summary
This report and appendix provides the explanation of the evaluation process, an outline of findings and expert
recommendations for the Bexar County Ambient Light Assessment near Joint Base San Antonio (JBSA)‐Lackland Air
Force Base (AFB). As part of this lighting study, this report evaluated and analyzed land that was deemed potentially
developable to determine where the encroachment risks could occur regarding light pollution adjacent to and near the
JBSA‐Lackland Medina Training Annex (MTA). Along with the US Air Force (USAF) the US Navy predominantly utilizes
the MTA for night fire training, making the installation an important asset for US Armed Forces readiness. Nighttime
operations include live fire training under low light conditions both with and without the use of night vision devices.
Both activities are impacted by ambient light levels. Using the methodology designed for this project, the expert
recommendations were designed to mitigate any further increased light pollution in the San Antonio Metropolitan
Area and protect the land adjacent and proximate to JBSA‐Lackland’s MTA from light pollution and glare that would
render the night training missions ineffective for producing superb military readiness for airmen and sailors.

Methodology
The methodology was designed to calculate the amount of light pollution near the MTA and in the regional area in
order to develop recommendations for the City of San Antonio and Bexar County to implement and enhance their
current lighting regulations. The methodology also included an evaluation of existing policies and regulations to
determine their effectiveness of controlling light pollution. This evaluation and subsequent enhancement of policies
and regulations were designed to mitigate any further degradation of the night sky to ensure the MTA can sustain its
nighttime training missions. Thus, any increases in light pollution could render night vision devices and nighttime
training ineffective for the USAF and US Navy at this location. With the implementation of enhanced light mitigating
tools for the area around the MTA including areas not immediately proximate to the MTA (i.e. Downtown San Antonio),
the goal is to ensure that the military can conduct nighttime training well into the future at the MTA while providing
tools for the communities to continue to develop compatibly.
Matrix evaluated existing practices of off‐base light mitigation across the country and provided an overview of the
various legislation and regulations that states and local governments have enacted to not only protect important
military and observatory / science missions but also to conserve energy and the natural environment. Additionally,
Matrix performed a week‐long field work assessment where light pollution was assessed and calculated for the City of
San Antonio and the MTA. Four measurements sites were selected, which include sites both on‐base and off‐base in
the surrounding areas. All measurements were taken between 10 PM May 28th and 2 AM May 29th, 2014.
The measurements were executed using a Canon DSLR camera and a Unidedron Sky Quality Meter (SQM). The camera
was outfitted with a 180‐degree fisheye lens, which, when aimed directly upward, produced a calibrated image, known
as an “All‐Sky” image, showing the complete sky dome for an analysis of the overall sky brightening. Additionally, the
camera was used to take a calibrated composite panorama at each site for analysis of the local horizon sky brightening.
The SQM was used to take a brightness measurement of a small patch of the sky directly overhead, a measurement
known as Zenith Luminance that can be used to compare sky brightening at this location to other locations worldwide.
The results of the SQM measurements at each site are used to assess the sky glow conditions across a variety of
metrics. The SQM measurement is taken in units of mag/arcsec2, which is an astronomical measure of brightness
where brightness decreases with increasing value. This can be simply converted to the units of mcd/s2, which is a more
common lighting engineering unit of luminance, or the photometric brightness. These SQM measurements are used to
determine how the sky glow compares among other various metrics including but not limited to factor to natural sky,
Bortle Scale, visibility of the Milky Way, approximate visible magnitude, and number of stars visible. These factors will
all be explained later in this report.
After measurements were taken, Matrix analyzed the results to conclude that the night sky conditions in and around
the City of San Antonio are poor. While the area around the MTA where military nighttime training occurs is currently
less impacted by the sky brightening, the various near and distant light sources, i.e. unshielded light fixtures and
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uncontrolled uplight contribute to the overall brightening of the sky in the San Antonio Metropolitan area which has an
adverse impact on nighttime training both with and without the use of night vision devices.
Upon conclusion of the measurements and expert recommendations, Matrix evaluated the City’s and County’s policies,
land use plans including sector plans, and subdivision regulations to determine if current policies and regulations
address the current and potential future lighting issues in this area relative to their impacts on military nighttime
training. Overall, the current policies that are contained in the City of San Antonio’s Comprehensive Master Plan
Framework establish provisions for the overall environmental sustainability and support of the military mission as a
significant economic contributor to the local and regional economy, but the framework does not identify specific goals
and policies relative to light controls and the benefits of mitigating light pollution in the area to include but not limited
to energy cost savings, protection of military missions, and preservation of natural environments. The current
regulations which consist of the County’s Order and the City’s Military Lighting Overlay District Ordinance establish
improved design standards for lighting and lighting controls for various light sources, i.e. illuminated billboards and gas
stations, but these regulations can be further enhanced to ensure the current horizon and overall sky brightening is not
further degraded potentially creating an environment where nighttime training at JBSA‐Lackland and potentially
JBSA‐Camp Bullis ineffective. Ultimately, the loss of ideal training environment could potentially result in the
realignment of some missions and the potential loss of associated economic impact.

Findings
The overall findings indicated that the night sky in and around the San Antonio Metropolitan Area scored a 7 on the
Bortle Scale, which means the night sky is significantly impacted by light pollution. However the area immediately
around the MTA scored a 5, bordering on 6 on the Bortle Scale, which is better than the 7 but is still not good relative
to maintaining dark skies. The findings also indicate that the major cause of the light pollution is due to horizon
brightening. Horizon brightening is when localized areas of the sky dome near the horizon are significantly brighter
than the majority of the sky due to high‐glare sources in the immediate area or significant amount of uplight from
areas in close proximity. Due to this horizon brightening at the locations that were measured, the light pollution in the
San Antonio Metropolitan Area will not get any better. The purpose of this study and the recommendations that result
from this study will assist the County and the City to prevent light pollution impacts from getting worse.
In addition, in an evaluation of the existing lighting ordinance for the City of San Antonio and the light order for Bexar
County, it was found that while the ordinance and order provide a level of protection from increased light pollution;
however, there are enhancements that can be made to both regulations to prevent the worsening of the light pollution
in the San Antonio Area and around the MTA. Such enhancements include: using and installing BUG lights for all new
non‐residential construction instead of the full‐cutoff or full‐shielded and not permitting any LED lights that exceed a
correlated color temperature (CCT) of 4100k. This CCT is a measurement of how white the light that is emitted is. The
bluer colors of LED lights (5000k<) actually are perceived to produce glare, which for this reason is not found to be ideal
in this light polluted environment.
Moreover, the City’s CPS Energy initiative of installing LED lights, while a good measure in decreasing uplight and glare,
which produces light pollution, the LED lights used may unintentionally be producing glare if the LED lights have a CCT
of 5000k or greater, as mentioned earlier.
Texas Local Government Code section 240.032 (b‐1) only allows counties to adopt orders when requested by the
authority of a military installation. The request for lighting regulations was made to Bexar County in 2010, reiterating
the recommendations of the JBSA‐Lackland Joint Land Use Study since the county’s lighting order and city’s lighting
ordinance did not adequately capture the areas around JBSA‐Lackland AFB, unlike the lighting regulations for areas
surrounding JBSA‐Camp Bullis. The area around the MTA is neither currently protected from the installation of light
fixtures that could produce an inordinate amount of light pollution nor protected with lighting regulations for the
future. This study demonstrates the need for lighting regulations surrounding the MTA and provides reasonable
regulations to extend the lighting order to protect the military night training mission in this area.
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Conclusions
While the light pollution around the MTA is not as bad as the overall condition of the night sky for the San Antonio
Metropolitan Area, the area as a whole is not good for dark skies and nighttime training. Additionally, the MTA area
has no protections for lighting and therefore is subject to uncontrolled lighting fixtures, which could worsen the
darkness of the night sky and increase light pollution significantly. This would have a detrimental effect on the
Air Force's (AF's) and Navy's ability to prepare airmen and sailors for civil and combat theatres. Thus, this could
jeopardize the Air Force and Navy mission at MTA.
Though, CPS Energy is installing LED lights for over 25,000 fixtures in the city to reduce energy consumption, the utility
may be causing more light pollution if the LED lights have a CCT of 5000k or greater. These LED lights are perceived to
be bluer in color and thus create unintentional glare. This glare can adversely impact the overall light pollution in the
area.

Recommendations
While this project was limited to providing guidance to the County regarding enhanced policies, lighting regulations,
and subdivision regulations, the City of San Antonio should consider amending their lighting ordinance and applying it
to the JBSA‐Lackland military influence area (MIA) and the JBSA‐Randolph MIA, as appropriate.
In addition, if utilities and other agencies choose to install LED lights or any kind of light fixtures, the agencies should
consider coordinating with the City and the County to ensure the new lights do not worsen the overall light pollution
situation for the San Antonio Metropolitan Area.

Limitations of the Evaluation
The limitations of the evaluation regarding the lighting calculations are that the calculations were only conducted over
a period of a week. It is ideal to conduct such a measurement over a period of a month; however, the week timeframe
was allocated for in this particular project. In addition, the measurements and results of this study are limited to the
parameters for which were present during the time the light measurements were taken. In other words, if there
should be a need to perform a re‐calculation of the lighting measurements; the new calculation should be executed on
days with similar weather conditions, e.g. rate of humidity, as this calculation was executed to ensure reliability of
results.
The calculations were only measured for the area around JBSA‐Lackland MTA; these calculations, specifically the one
for the MTA should not be applied to the JBSA‐Camp Bullis or the JBSA‐Randolph areas. Additional light measurements
would be needed for those areas. However, the calculation of the overall San Antonio Metropolitan Area can be used
city‐wide as indicator of bad light pollution and poor dark skies conditions.
This project served the County’s need and therefore was limited to the regulations and authority that the county can
administer regarding lighting regulations. Further assessment is recommended for the City if the City chooses to
implement enhanced lighting policies, regulations, and subdivision regulations.
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Introduction
The Bexar Ambient Light Pollution Report was commissioned by the County of Bexar in order to implement one of the
recommendations from the JBSA‐Lackland Joint Land Use Study (JLUS) completed in 2011. It was determined by the
JLUS that the areas west of the MTA were of concern for light pollution, particularly because the MTA is used for
nighttime operations including live fire training under low light conditions both with and without the use of night vision
devices. In order to implement lighting regulations in this area, it was necessary to conduct a light pollution
assessment and calculate the overall light pollution in both the surrounding areas and in this particular area to justify
the implementation of lighting regulations in this area.
Bexar County contracted with Matrix to conduct this Ambient Light Assessment Report as part of the JBSA‐Lackland
JLUS implementation. There were several tasks involved in the overall development of the report:


Due Diligence and Research Paper about what other communities from around the nation have done to protect
military missions from increased ambient light that interrupt and render ineffective nighttime training;



GIS Mapping of Developable Land around the MTA (including a historical representation of the increasing night
lights in the area around the MTA);



Baseline Lighting Calculations at Nighttime;



Rough Order of Magnitude of Costs to Retrofit Lighting Fixtures;



Revisions / Modifications to the Bexar County Light Order and the County’s Subdivision Regulations including and
incorporating the results from the baseline lighting calculations;



Mapping of the Military Lighting Overlay Districts 1 & 2 for the County to include Lighting Zones;



On and Off‐Base Mitigation Analysis; and



Preparation for one public meeting that occurred towards the end of the project.

Due Diligence and Research Paper
Matrix collected data from various communities across the nation regarding lighting regulations and the protection of
military readiness that required dark skies. Matrix started from the list of projects that they have completed or are
currently ongoing. The intent of the white paper was to provide to the county a best practices list of what communities
around the nation have been doing to protect the military readiness and the overall Department of Defense (DoD)
investment in their communities. Majority of the state legislation that provided the authority to the various
jurisdictions, including cities and counties, to regulate lighting was focused on the protection of the environment
including habitat for breeding purposes and the sustainment of the various ecologies who depend on night skies for
their survival and hunting. However, there were a couple of instances of state legislation, specifically in Arizona and
Texas, where the states authorized the jurisdictions to protect the night skies for observatory operations and military
readiness operations. Matrix provided the language and in some cases, the website address for those policies and
regulations that have been enacted by the various communities and states. This white paper is provided in the
Appendix of this report.

GIS Mapping of Developable Land Around MTA
Matrix collected data from JBSA‐Lackland AFB, Bexar County, and the City of San Antonio to develop the maps for the
developable land around the MTA. From the County, Matrix collected all the flood plain or exclusionary land that was
not technically developable based on the environmental constraints. From the City of San Antonio, Matrix gathered
development agreements that were designated for the area west of the training annex (MTA). Matrix also used the
land use information in the West Sector Plan of the City of San Antonio’s Sector Plans to identify general land uses for
this area. After Matrix collected the pertinent data, Matrix developed mapping that illustrates the available land for
development excluding flood plain and land that is already entitled and is preparing for development, as shown in
Figure 1.
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The purpose of this mapping is to show where growth has occurred or is going to occur and where the risk of light
encroachment is likely. This will help the County and its residents understand the need and provide the justification for
additional lighting regulations in this area.
In addition, Matrix developed mapping to show a historical trend of the increasing night lights in this area. Matrix used
data from the National Oceanic and Atmospheric Administration (NOAA) and their night lighting imagery to illustrate
the trend of increasing lighting occurring at night time in this area. The data only went as far back as 1992 to 2012
providing a 20‐year historical trend graphically of the area around MTA. These are displayed in five‐year intervals and
illustrated on Figures 2‐6. From these figures, the area just north of the Small Arms Firing Range has steadily been
impacted by more light as the whiter square boxes have lightened throughout the years. In addition, this can be said
for the area south of the BEAST location. The historical trend is that this area is steadily being more impacted by
increased night lighting, which can cause concern for the USAF and US Navy that need the night time and dark skies for
which to train and prepare airmen and sailors.
The purpose of these maps is not only to show the current picture of the lighting environs around Lackland MTA but
also the baseline condition of developable land to start quantifying the encroachment risk for this area. The
encroachment risk and these lighting impacts are further defined later in this report.

Baseline Lighting Calculations at Night Time

Matrix conducted a site visit in late May 2014 (the night of the 28th‐29th from 10 pm – 2 AM) to take measurements of
the night sky around the JBSA‐Lackland MTA and the overall San Antonio Metropolitan Area for comparison. Matrix
took measurements at four sites—two on‐base and two off‐base. The sites are identified in Figure 7 and a detailed
description of the calculations at each site will follow in the more detailed description of the measurements. The
purpose of these calculations is to measure how much ambient light is actually affecting the night sky in and around
the MTA area. It was important to have measurements—near the base and afar—to be able to compare the focus area
(the area adjacent to the MTA) to the overall night sky in the San Antonio Metropolitan Area. These measurements
were taken with a Canon DSLR Camera and a Unidedron Sky Quality Meter (SQM). A SQM is an instrument used to
measure the brightness of the night sky in magnitudes per square arcsecond (mag/arcsec2).
After the baseline lighting calculations were established, Matrix began preparing this Light Assessment Report which
includes the rough order of magnitude costs for the BUG fixtures, on‐base and off‐base mitigation analysis and
additional mapping that supports the modifications to the Bexar County Lighting Order and Subdivision Regulations.
These components are discussed fully in the following pages of this report.
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Baseline Lighting Calculations
A series of measurements were taken on the JBSA‐Lackland Air Force Base, Lackland’s Medina Training Annex (MTA)
and in surrounding Bexar County, Texas to assess the current level of light pollution. These measurements are used to
establish a baseline, quantifying the current relative severity of light pollution. These specific sites were chosen based
on a field review of the local terrain as high points with little horizon obstruction.
The light pollution measurements were conducted by InnoVision, Inc. and Clanton & Associates, Inc. (a subconsultant
of Matrix) in May of 2014. Four measurement sites were chosen and overlaid onto a satellite image which includes
sites both on‐base and off‐base in the surrounding areas as shown in Figure 7. These sites were selected based upon
their location in and around the Training Annex, elevation, and having an unobstructed view of the horizon. While the
overall level of light pollution measured on the sky dome was not anticipated to vary significantly between sites, the
impact of local horizon brightening was anticipated to vary significantly due to surrounding variation in population
densities. This information was also used in determining which specific geographical regions could potentially be
targeted for mitigation strategies.

Process

All measurements were taken between 10 PM May 28th and 2 AM May 29th, 2014. On that evening, the overall
transparency of the sky was considered acceptable with little cloud cover. The humidity was 50 percent which is the
highest recommended humidity conditions for sky glow measurements because an excess presence of humidity can
cause increased atmospheric scattering, which could result in inflated sky glow measurements. However, the humidity
level does not discredit the results, but should the measurements be replicated in the future for comparison, it is
paramount to attempt to match humidity conditions.
The equipment used for assessment included a Canon DSLR camera and a Unidedron Sky Quality Meter (SQM). The
camera was fitted with a 180‐degree fisheye lens, which when aimed directly upward, produces a calibrated image,
known as an “All‐Sky” image, showing the complete sky dome for an analysis of the overall sky brightening. The
camera was used to take a calibrated composite panorama at each site for analysis of the local horizon sky brightening.
The SQM was used to take a brightness measurement of a small patch of the sky directly overhead, a measurement
known as Zenith Luminance that can be used to compare sky brightening at this location to other locations worldwide.
The results of the SQM measurements at each site are used to assess the sky glow conditions across a variety of
metrics. The SQM measurement is taken in units of magnitudes per square arcsecond (mag/arcsec2), which is an
astronomical measure of brightness where brightness decreases with increasing value. This can be simply converted to
the units of mcd/s2, which is a more common lighting engineering unit of luminance, or the photometric brightness.
These SQM measurements are then used to determine how the sky glow compares among other various metrics
including:







Factor to Natural Sky. For this metric, a natural, unpolluted, starry sky is given a value of 1. The value assigned to
a location provides an indication of how many times brighter the sky is at that location compared to the natural
unpolluted starry sky. A measurement of 10 here indicates that the measured sky is 10 times brighter than a
natural unpolluted starry sky.
Bortle Scale. The Bortle scale is a ranking of sky brightness, in logarithmic units, varying from 1 to 9. The Bortle
scale is typically assessed as a combination of the Naked Eye Limiting Magnitude (NELM), which is the brightness
of the faintest star visible with the naked eye, and a variety of other descriptive factors, such as the visibility of
various celestial bodies.
Visibility of the Milky Way. The visibility and quality of the Milky Way is an accessible method for qualifying the
experience of sky glow.
Approximate Visible Magnitude. This is an astronomical unit for describing the strength of the visibility of sky
glow at zenith. Similar to other astronomical units, the brightness of the object or area increases with decreasing
value.
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Numberr of stars visible
e. The numbeer of stars visib
ble within the hemisphere iss a way to quaalify the overall impact
of sky do
ome brighteniing on the nigh
ht sky experience. A naturaal, unpolluted, starry sky typ
pically has
approxim
mately 6,000 stars
s
visible to
o the naked eyye.

Measureement Resultts
Site 1: Trraining Annex FFiring
Range
Figure 8 provides a comparison
bserved sky co
onditions
of the ob
at the Firing Range agaainst the
w metrics introduced
sky glow
above. Figure 9 includes the
All‐Sky im
mage and the panorama
composite, both show
wn in true
udo‐color. Thee
and pseu
measureement scale fo
or the
calibrateed pseudo‐colo
or images
is also included, and iss
consistent between
measureement sites.
FFigure 8.

Medina
M
Trainingg Annex (MTA) Firing Range Sky Glow Anaalysis

A
As shown in th
he images, sign
nificant
h
horizon brighte
ening observe
ed to
tthe Northeast of the site in the
t
d
direction of San Antonio. To
o the
SSouthwest of the
t annex, the
e sky
w
was observed to be much daarker
b
by comparison
n, with higher
vvisibility levels. In addition, there
w
were local unshielded light fixtures
f
tthat caused siggnificant glare, as
sshown by the bright
b
spots att the
h
horizon to the north‐northw
west of
tthe site.
TThe overall exp
perience of ligght
p
pollution at the Firing Range
e is
p
poor, with a Bo
ortle Scale rating of
5
5, bordering on 6. The Milkyy Way
w
was not visible
e. The sky was
aapproximately 10 times brighter
tthan an unpolluted starry skky, and
aapproximately 1,000 stars were
w
vvisible.

Figurre 9.
1
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TThis site showe
ed an overall poor
p
sky condition relative to
t an unpollutted night sky, bbut the measu
ured light pollu
ution was
n
not as significaant as found att other measu
ured sites. Thee major concerrn at this locattion was the sky brighteningg to the
N
Northeast of th
he site.
SSite 2: Main Ba
ase Golf Coursee
FFigure 10 provvides a
ccomparison off the observed
ssky conditions at the Main
B
Base Golf Courrse against the
e
ssky glow metrics introduced
aabove. Figure 11 includes the
A
All‐Sky image and
a the
p
panorama com
mposite, both
sshown in true and
p
pseudo‐color. The
m
measurement scale for the
ccalibrated pseu
udo‐color
images is also included, and is
cconsistent betw
ween
m
measurement sites.

Figure 10
0.

Lackland AFB Golf Courrse Sky Glow A
Analysis

A
As confirmed by the measurements,
tthe images illu
ustrate that th
he overall
ssky dome brigghtness was siggnificantly
hhigher at this location than as
m
measured on the Firing Ran
nge. Again
aas expected, ssignificant horizon
bbrightening was observed to
o the
nnorth of the site, in the direection of
SSan Antonio, aand to the easst and
w
west toward aareas of significant
ddevelopment. The horizon
bbrightening to
o the south is rrelatively
llow. Few unsh
hielded light fixxture
w
were observed
d in the immeediate
vvicinity.
A
At this location, the overall sky
bbrightness was significantly higher
tthan observed
d at the Firing Range,
w
with a Bortle SScale rating off 7 and an
ooverall sky brightness appro
oximately
ttwice that obsserved at the ffiring
rrange. At this site, less than 500 stars
w
were visible.
FFigure 11.
June 2015

La
ackland AFB All‐Sky and Panoramic Images
Beexar County Am
mbient Lighting Assessment

Page | 15

TThe closest of the four sites to downtown San Antonio, this site proveed to have thee most significcant light pollu
ution as
m
measured thro
ough the Bortle scale, in add
dition to signifficant horizon brightening. B
Both contributte overall to a poor sky
ccondition.
Site 3: Fisch
her Road
Figure 12 p
provides a com
mparison
of the obseerved sky cond
ditions at
Fischer Road against thee sky glow
metrics inttroduced abovve.
Figure 13 includes the A
All‐Sky
image and the panorama
compositee, both shown in true
and pseudo‐color. The
ment scale for tthe
measurem
calibrated pseudo‐color images is
ded, and is con
nsistent
also includ
between m
measurement sites.
As expecteed due to the ssite
location, th
he horizon brightening
shown in the images was most
significant to the Northeeast, in the
Figure 12. Fischer
F
Road Skky Glow Analyysis
of San Antonio
o. The
direction o
h
horizon was re
elatively dark to
t the West, in
n the direction
n of reduced ddevelopment. Multiple unshielded light fixxtures
ccontributed to
o glare at the horizon.
h
TThe measurem
ments resulted in a
B
Bortle Scale rating of 6, with
h the Milky
W
Way not visible
e and approxim
mately
o
only 600‐700 stars
s
visible. Th
he
o
observed sky condition
c
was
aapproximately 15 times brighter than
a natural unpo
olluted starry sky.
s
TThe overall ligh
ht pollution measured
h
here was not as
a significant as
a was
m
measured at th
he Golf Course
e because
tthis site is the furthest from
d
downtown San
n Antonio. The
e rating of
tthe sky was still found to be a Bortle
C
Class 6 which is considered a polluted
ssky. The horizo
on brighteningg effects,
b
both from the metropolitan area and
ffrom unshielde
ed light source
es, was
o
observed in all directions, co
ompared
tto a unidirectio
onal observation at
o
other sites.

Figure
F
13.
1
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SSite 4: Sea Worrld
FFigure 14 provvides a comparrison
o
of the observe
ed sky conditio
ons in
tthe Sea World parking lot aggainst
tthe sky glow metrics
m
introdu
uced
aabove. Figure 15 includes th
he
A
All‐Sky image and
a the panorrama
ccomposite, both shown in trrue
aand pseudo‐co
olor. The
m
measurement scale for the
ccalibrated pseu
udo‐color images
iss also included
d, and is consistent
b
between meassurement sitess.
TThe measured sky condition at
tthis site is overrall very similaar to
tthe conditions measured at the
FFischer Road site.

Figure 14.

Sea Wo
orld Sky Glow A
Analysis

The horizo
on brighteningg impact
of San Anttonio is seen to the East
of the sitee. Lower horizon
brightnesss was measureed to the
West, wheere developmeent is
reduced. In addition, m
many
unshielded
d light sourcess in close
proximity caused significant glare
at the horrizon.
The measu
urements at this site
resulted in
n a Bortle Scale rating of
6, bordering on 7. The M
Milky Way
was not viisible, and onlyy
approximaately 600 starss were
visible. Th
he observed skky
condition is approximattely 15‐17
times brigghter than a naatural
unpolluted
d starry sky.

FFigure 15.
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Se
ea World All‐SSky and Panoraamic Images

Beexar County Am
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Similarly to the results ffound at
the Fischeer Road site, ho
orizon
brightnesss was measureed in all
directions, and included
d impacts
both from
m the metropolitan area
and from local unshielded light
sources.

Page | 17

Interpretation
Overall, the measurement results confirm that the impact of light pollution in this area is significant. The overall sky
conditions at the Firing Range on the Training Annex were the least impacted of the four sites. As expected, the
adjacency to the major metropolitan area of San Antonio causes significant horizon brightening in the direction of
development. Sites closer to the more densely developed areas exhibited reduced sky quality as expected.
Overall sky brightness is attributable to both near and distant light sources. Unshielded lighting contributes
significantly to glare. Unshielded lighting in the distance and uncontrolled uplight contribute significantly to an overall
poor sky condition in the area.

Relationship to MTA Activities and the Joint Land Use Area (West of the MTA)
The main lighting‐related concern at the MTA is horizon brightening. Horizon brightening occurs when localized areas
of the sky dome near the horizon are significantly brighter than the majority of the sky due to high‐glare sources in the
immediate area or significant amounts of uplight from areas in close proximity. While the measurements confirm that
the horizon brightening effect is strongest in the direction of San Antonio and decreased in the direction of the MTA
and its adjacent properties and given the direction of the firing range, which places suburban areas as the lighting
“backdrop”, the negative impact of San Antonio’s horizon brightening is somewhat insignificant to functions on the
range.
However, the overall conditions are generally considered poor. To maintain ability for training functions to continue at
the MTA, measures to mitigate light pollution due to existing and planned future development and further curb light
pollution needs to be implemented.
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M
Mitigatio
on Analy
ysis
TThe mitigation analysis was designed to evvaluate both on‐base
o
and o ff‐base lightinng fixtures in th
he vicinity of tthe
JBSA‐Lackland MTA and in th
he direction off downtown San Antonio. TThis enabled a comprehensiive analysis ab
bout
es in this area where
w
the calcculations to beetter understaand the types of mitigation strategies that would
liighting fixture
b
be acceptable and workable
e for this area. The analysis included iden tification of ligght fixtures insstalled in the aarea for
sspecific uses, e.g.
e public righ
ht‐of‐ways, thee identification
n of the operaators and who was responsible for the
m
maintenance of
o the light fixttures, and a ro
ough order of magnitude coosts one‐for‐onne unit. It is also important to note
tthat light fixturres are classified by several components including
i
how
w much light is emitted and tthe direction tthe light is
eemitted—upw
wards and backkwards, etc., th
he color of thee light, and of course there are controls that can be insstalled on
tthe fixture or within
w
the fixtu
ure that contrrol or limit the amount of ligght emitted, e..g. during a ceertain time perriod. All
tthese components can be modified
m
or enh
hanced to ensure lighting thhat is wastefull or perceived as glare can b
be
eeliminated from the environ
nment so as no
ot to create th
hat glare and inncreased sky gglow.

O
On-Base Mitigation Analyysis
D
Due to the eco
onomic and technical significcance of the MTA
M to Bexar CCounty and thhe City of San A
Antonio, it is important
tto protect the military missio
on readiness activities
a
that occur at JBSA‐‐Lackland. It is recommended that JBSA‐LLackland
eexplore the inttroduction of mitigation
m
straategies to address localized lighting system issues. Add
ditionally, it is
rrecommended
d that the County and City explore off‐basse mitigation sstrategies to reeduce excessivve amounts off ambient
liighting and ho
orizon brighten
ning from exissting and futurre lighting systtems.

O
Observations
B
Both the Main Base and the MTA use an array
a
of exterio
or lighting fixttures. The roadds are continu
uously lighted. Several
o
open fields and
d specialized training
t
areas are illuminateed with pole m
mounted flood lights emitting uncontrolled uplight.
M
Most of the exxterior lightingg uses antiquatted technologgy and equipm
ment as shown in the imagess below. High p
pressure
ssodium (orangge‐pink color) lights
l
are deplloyed throughout the base. There are sevveral instancess across the baase of
u
unshielded ligh
hts and uncontrolled uplightt. This lightingg approach is ttypical for govvernment facilities construccted in the
1
1940s.

TTo lessen the light pollution impact on‐base, it is recommended that the following strategies aree employed:


Assign lighting zones to
t allow for vaarying lighting requirementss across the baase.
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It is recommended that Lighting Zones be assigned across the base per the Unified Facilities Criteria (UFC) 3‐530‐01
Interior, Exterior Lighting and Controls as identified in Table 1.
Table 1.

Lighting Zones and Department of Defense Applications

Model Lighting
Ordinance (MLO)
Zones

Title

DoD Installation / Application

Lighting Zone (LZ)
0 – (LZ0)

No Ambient Light

Training Areas
Night vision training areas, endangered waterfront areas and
other areas where there is expected no nighttime activity.

LZ1

Low Ambient
Lighting

Personnel Support Districts
Unaccompanied quarters, single and multi‐family residential,
campgrounds, administration, and other non‐nighttime use
areas, golf course, exercise fields and paths
Airfield
(Nearby facilities may be higher zone)

LZ2

Moderate Ambient
Lighting

Waterfront or Airfield Facilities
Administrative areas, common areas, service areas, parking.
Academic instruction, educational services, applied
instruction, reserve training, operational simulators
Administrative Facilities
Offices, conference centers, command centers, parking
Personnel Support Districts
Officer clubs, lodge, food service, fire and security, ITT,
medical and dental clinics, family services, schools, childcare
facilities, youth programs, religious facilities, banks, exchange,
commissary, libraries, morale, welfare and recreation, hobby
shops, theaters, gyms indoor sport facilities, outdoor pools,
sports (tennis, basketball) courts, baseball and football fields

INCREASE NIGHT TIME ACTIVITY

Training Facilities

Industrial Facilities
Shipyards, ordinance handling/storage, manufacturing
facilities, maintenance shops, depots
LZ3

Moderately High
Ambient Lighting

Waterfront Facilities
Wharf and pier areas
Airfield Facilities
Aircraft maintenance and hangars, air operations and
headquarters, line shacks, terminal facilities, training areas,
utility service areas

LZ4



High Ambient
Lighting

No areas qualify for this lighting zone.

Follow UFC 3‐530‐01 for new construction and retrofitting of exterior lighting systems. This effort will ensure the
following:

Consistent color temperature of the lights

Color temperatures do not exceed 4100K (white light)

Fully shielded lights
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No light emitted above 90 deegrees
Appropriate am
mount of light where needed
d
Glare restrictions are in placee

SSince the base is already con
nstructed, there may be limited opportunnities to upgrade the existing lighting. Ho
owever,
rreplacing existing lighting wiith newer LED technologies may have a shhort payback w
with less enerrgy and mainteenance, in
aaddition to red
ducing sky glow
w. Funds mayy be dedicated
d to education or incentive pprograms to accelerate the
rreplacement of
o existing exte
erior lighting syystems outside of schedule d upgrades.
W
While the horizon brightenin
ng is reduced at the MTA, ligght pollution m
mitigation straategies are still warranted d
due to the
eextremely detrrimental impact of unshielded glare sourcces on the effeectiveness of nnighttime opeerations including live
ffire training un
nder low light conditions botth with and without the usee of night visioon devices. It is recommend
ded that
tthe exterior ligghting on the MTA
M be retroffitted to fully shielded,
s
low‐gglare fixtures w
with a correlatted color temperature
n
no greater than 4100K.

O
Off-Base Mitigation Analyysis
O
Off‐base mitigaation analysis starts with ideentifying and understanding
u
g the various ttypes of light ffixtures that are used in
SSan Antonio an
nd Bexar Coun
nty, who operaates and maintains them, annd what typess of land uses tthe lighting fixxtures are
u
used for. Unde
erstanding the
ese items, Matrix can propo
ose workable ssolutions to mitigate any furrther light polllution in
B
Bexar County and
a around th
he MTA. This analysis
a
is desiigned to incorrporate various fixture optio
ons to reduce light
p
pollution and provide
p
a rouggh order of maagnitude cost for one‐to‐on e.

O
Observations
TThroughout Be
exar County th
here are several different ligghting strategi es applied. Thhis is typical in
n cities where there are
sseveral different entities thaat own and maaintain the ligh
hting. It appeaars that Bexarr County has th
he following tyypes of
liighting system
ms installed witthin public right of ways:




Departm
ment of Transp
portation – roaadway and inffrastructure ligghting
City of San
S Antonio / CPS
C Energy – street
s
lighting
Historic Downtown – decorative peedestrian lighting

TThere are also multiple othe
er lighting systems that are installed on prrivate propertyy and maintained by other eentities.
TTexas Departm
ment of Transportation
TThe Texas Dep
partment of Transportation
(TXDOT) uses a variety of higgh mast lights
aand standard cobrahead‐typ
c
pe lights for
interstates and
d highways. While
W
there is a
on of light emitting diode
liimited adoptio
(LED) technolo
ogy, the majority of the
h
highway infrasstructure is currently being
liighted by high
h‐pressure sod
dium (HPS)
ssources. These
e light sourcess appear
yyellowish or pinkish in hue. HPS sources
p
produce more glare and sky glow than its low‐pressure sodium countterpart. If nott properly positioned or shieelded, HPS
ccan create an increased
i
leve
el of glare due to upward‐reflected light.
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C
City of San Anttonio/CPS Energy
C
CPS Energy has deployed a program
p
to insstall 25,000 LEED street lightss throughout tthe City. Whilee LED streetligghts
red
duce energy c onsumption aand typically lim
mit uncontrolled
uplight, they cann produce unw
wanted glare aat higher outputs and
higgher color tem
mperatures. Thhe manufacturer of these
strreetlights, Gre enStar, is a baased in San An
ntonio. From tthe CPS
Energy Fiscal Yeaar 2014 Annuaal Report, the GreenStar Gaalaxy
minaire is beinng installed. Thhis luminaire is available in a range of
lum
color temperatuures (4100K too 6000K).

he
It is recommendded that the Ciity and the County review th
speecification of tthese lights too ensure that tthe shielding, gglare, and
color temperatuure do not neggatively contrib
bute to sky glo
ow.

H
Historic Downttown San Anto
onio
In the historic downtown are
ea of San Anto
onio, decorativve lights are
C
overall ligght pollution w
with
installed. Thesse lights contribute to the City’s
owever, these types of lightss contribute
tthe uncontrolled uplight; ho
p
positively to th
he pedestrian‐‐friendly areass in which theyy are installed,, and
aaccount for relatively little of
o the overall liight used.

TThese varying lighting strate
egies within the public right‐‐of‐way all
ccontribute to light pollution.. The lighting systems on prrivate propert y also
ccontribute to reduced
r
sky qu
uality; howeveer, the enforceement of the rretrofit of lighting
ssystems on private propertyy can be challeenging. In ordeer to mitigate the effects off light
p
pollution from the City of Saan Antonio and
d throughout the
t County, paarticularly on
n
nighttime train
ning at the MTTA, it is recommended that both
b
new and existing lightiing
ssystems within
n the public rigght‐of‐way be the top priority for the Couunty.
TThe contributio
on of light pollution in new installation off lights throug h the City andd
C
County are ide
eally regulated
d through a lighting ordinancce. Mitigatingg the contributtion of
eexisting lights within
w
the Cityy and County becomes
b
moree difficult as ccompliance witth a
liighting ordinance is typicallyy not triggered
d unless 50 peercent or moree of the lightinng
vvalue is being upgraded.
u
Luminaire Claassification

The Illuminatting Engineerinng Society of N
North Americaa (IES) has estaablished
metrics for determining thhe backlight (B
B), uplight (U), glare (G) ratin
ng of an
outdoor luminaires (TM‐155‐11). Each coomponent hass a scale of 0 to 5.

Fiigure 16.

2
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Baccklight Ratingss at Varying
Deggrees

Backlight is illumination th at occurs behind the light fiixture which iss caused
by the sourcee of the light eeither by how it is manufacttured or positioned as
shown in Figu
ure 16. Light iis reflected baackwards, whicch can cause w
wasteful
light to be em
mitted and prooduce glare annd light pollutiion. It is recom
mmended
that the loweest possible baacklight ratingg be used and not exceed a b
backlight
rating of 3 (B
B3) for heavily used commerrcial areas, (B2
2) for all otherr
nonresidential areas and (BB1) for residenntial areas.

Beexar County Am
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U
Uplight is illum
mination that occurs
o
above the 90 degree angle of the f ixture,
w
which can causse an inordinaate amount of light to be em
mitted upward s causing
gglare and light pollution as shown in Figurre 17. It is reco
ommended thhat the
lo
owest possible
e uplight rating be used and
d not exceed an
a uplight ratinng of 0
(U0) for area and
a parking lott lighting. A maximum
m
upligght rating of 2 (U2) may
b
be used for low
w output, deco
orative pedesttrian luminairees.
G
Glare is a visuaal sensation caaused by excesssive and unco
ontrolled brighhtness. It
iss recommended that the low
west possible glare rating be used and noot exceed a
gglare rating of 2 (G2) for heaavily used nigh
httime commeercial areas, G22 for all
o
other non‐residential areas, and G1 for reesidential areas.
FFigure 17.

C
Color Temperature

U
Uplight Ratingss at
V
Varying Degreees

Itt is recommen
nded that the color temperaature of LED ligght sources noot exceed
4
4100K. The bluer LED color temperaturess (5000K and above)
a
have a higher likelihoood of perceivved glare from
m the
h
higher color te
emperature wh
hite light sources. In other words, glare iss perceived too be produced from LEDs with color
ttemperatures that are and exceed
e
5000K,, e.g. some veh
hicle lights havve been installled with thesee bluer LED ligght
ffixtures.
C
Controls

A
As intelligent control
c
system
ms are becomin
ng more prevaalent in outdoor lighting sysstems, it should be expected
d that
ccontrols will be
e integrated in
nto the majority of outdoor luminaires. Coontrols will allow the light o
output to be reeduced
d
during periodss of low pedestrian and vehicular activity. It is recommeended that lum
minaires are eequipped with
d
dimmable control gear and are
a capable off accepting a dimming
d
contrrol module froom an intelligeent control sysstem.
Itt is recommen
nded that the County establish a mechaniism to inform private propeerty owners off the above
rrecommendations when the
ey are retrofittting less than 50
5 percent of the lighting vaalue. Potentiaal avenues include
u
utility incentive
es and replace
ement program
ms.

SStrategies forr Existing Systtems
TThere is an arrray of strategie
es to encouragge enhancemeents of existingg lighting systems to reducee glare and lim
mit
u
uncontrolled uplight.
u
These strategies can
n be applied to
o both public‐‐ and privatelyy‐owned lighting systems.
U
Utility Incentivves
C
CPS Energy has a Commerciaal Lighting Reb
bate program which now in cludes outdooor, high‐efficieency applicatio
ons.
TThrough educaation outreach
h programs, co
ommercial cusstomers can b e made awaree of these utiliity rebates to help
o
offset the initiaal cost of lightting upgrades. Actual rebatee values are p rovided by CPPS Energy and based on dem
mand
rreduction (KW
W) and annual hours
h
of operaation (not to exceed
e
4100 h ours).
R
Replacement Programs
P
W
When existing street lightingg systems are retrofitted, th
here is an oppoortunity to repplace them with new LED lo
ow glare,
zzero uplight luminaires. The
ere are numerous LED manu
ufacturers andd models that are available o
on the markett. Several
o
of the productts provide quality lighting (lo
ow glare, solid construction,, limit uncontrrolled uplight). However, there are
p
products on th
he market thatt, while still ussing LED techn
nology and prooviding white llight, can conttribute to lightt
p
pollution.
R
Rough Order of Magnitude Costs
C
for Existing Systems
TThe cost to rettrofit existing outdoor
o
lumin
naires dependss on many facctors: the application, the qu
uantity, and th
he type of
rretrofit. There is likely a com
mbination of hiigh mast lightss, street lights , decorative lights, parking lot lights, areaa lights,
ffaçade lightingg, canopy lighting, and yard lights.
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Assuming that light poles do not need to be replaced nor the electrical infrastructure, the following rough order of
magnitude costs list the one‐for‐one replacement cost of the lighting equipment to a low glare, white LED (4100K)
luminaire. Lower energy and maintenance costs will provide a relatively short payback.
Table 2.

Rough Order of Magnitude (ROM) One‐for‐One Replacement Cost

Application

ROM Cost

High Mast

$1200

Streetlight

$500

Decorative Pedestrian

$1500

Parking Lot

$350

Area Light

$500

Façade Light

$350

Canopy Light

$250

Yard Lights

$300

If glare is limited and the color temperature of the new lights is at 4100K or below, then this combined with these
mitigation strategies for existing lighting systems may alleviate light pollution within the County. In order to prevent
the light pollution from worsening, especially around the MTA, updated lighting ordinances should be in place.
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Overview of Lighting Order / Ordinance Components
To mitigate the influence of future development and to provide a method to curb the negative impact of existing
installations on the nighttime environment, lighting ordinances provide a vehicle for establishing appropriate and
enforceable requirements that benefit the greater good.
An effective lighting order / ordinance must provide mechanisms to curb wasted light, reduce light pollution, restrict
glare, and prevent light trespass in an enforceable manner that preserves the night sky. An effective lighting order /
ordinance will achieve this while accommodating industry‐established lighting needs. In addition, it will respond to the
local ambient conditions, satisfying expectations while curbing excess.
A lighting ordinance must address each component of light pollution directly. Specific limits should be set on the total
amount of light allowed on a specific development or for a specific application to reduce wasted light and minimize
reflected light to the maximum extent possible. Light trespass should be limited, either in the form of luminaire‐specific
distribution limits or in the form of boundary conditions. Uplight should be eliminated in all but limited applications to
mitigate impact on overall sky glow. Glare should be controlled in the form of luminaire‐specific distribution limits
and shielding requirements. Correlated color temperature (CCT, which is the whiteness of the light) limits should be set
to restrict the blue‐light emissions, which have been shown to have deleterious effects on humans and the
environment at night and increase perceptions of glare. Finally, recommendations and/or requirements for lighting
controls such as curfews or motion‐sensor lighting should be included to reduce or extinguish lighting when not
required.
In addition to these functional characteristics, the requirements of a lighting order / ordinance must be enforceable,
with guidance for applying requirements, planning and permitting submittal requirements, appropriate exemptions,
and field‐verifiable metrics. Because of the need for an enforceable structure, it is typically recommended that a
model or pattern lighting ordinance be employed as the fundamental guiding structure. Model or pattern lighting
ordinances have been developed through multiple organizations and mechanisms, some developed directly with the
technical bodies responsible for developing industry‐standard lighting recommendations. Typically, they are developed
with input from planners and code officials to ensure that the language is readily adoptable.
Most lighting ordinances do not address the public right‐of‐way, including lighting owned and maintained by
Departments of Transportation, municipalities and utilities. Lighting within the right‐of‐way is regulated through the
legislative process where larger light pollution rules are crafted to encompass a wide range of outdoor lighting.
Currently, TXDOT requires all right‐of‐way lighting to be full cutoff (U0). It is recommended right‐of‐way lighting be
excluded from the ordinance backlight, glare, and color temperature limitations should be mandated through the
legislative rule‐making process.
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indirectly restricting the amount of light that is reflected back into the atmosphere and contributing to sky glow, and it
is technology‐independent, which reduces the likelihood that high‐efficiency technology, such as LED lighting, could
result in significantly over‐lighted conditions while still meeting applicable energy codes.
The County’s Order also does not address nonconforming lighting fixtures. Maintenance and repair of non‐conforming
luminaires is typical to other lighting codes, where conformance with the code is required with any alteration with a
replacement value of greater than 50 percent. This conformance trigger is typical across many non‐residential energy
codes in addition to other lighting codes, resulting in a concurrent compliance requirement.
Additional deficiencies include residential requirements that relate only to light trespass and controls requirements,
while absolute output of the luminaires is left unregulated. Finally, no restrictions are made on the Color Correlated
Temperature (CCT) [or whiteness] of the acceptable light sources.

Recommendations
The JLUS has recommended that the Order be applied to the areas surrounding JBSA‐Lackland AFB, in particular the
MTA which is the site of night training. The recommendation included herein concurs, but further recommends that
the Order be modified to include additional parameters of the IES and International Dark Sky Association (IDA) Model
Lighting Ordinance (MLO), adapted as described below. The MLO provides a suitable framework for establishing
lighting restrictions based on curbing the various contributors to light pollution, glare, and light trespass and is used the
basis for the Lighting Order.
For the purpose of the Lighting Order, terms have been adopted including Military Lighting Regions (MLRs) – overall
geographic areas applicable to the Order, and Development Categories (DCs) – development types where the lighting
criteria apply. There are two MLRs – MLR 1 within 3 miles of the installation and MLR 2 between 3 and 5 miles of the
installation. Five DCs are assigned to both MLR 1 and 2, ranked from DC‐0 (having the darkest ambient conditions) to
DC‐4 (having the brightest). The DCs are associated with parcels based on the development characteristics as
determined by the appropriate jurisdiction. Since the area west of the MTA is unincorporated county where zoning is
not applicable, DCs are assigned by residential density and floor area ratio (FAR) – the total available non‐residential
building square footage relative to the total area of the lot on which the building area sits.
For the parcels located within the 3‐mile radius, it is recommended that the lighting requirements in the DC s be more
stringent. This would result in more significant constraints nearer to the MTA to respond to on‐base functions. Within
MLR 1, there are three DCs: DC‐0 designated as areas with residential density less than 0.1 units per acre and
non‐residential FAR less than 0.1 lot coverage; DC‐1 designated as residential density between 0.1 units per acre and
6 units per acre and non‐residential FAR between 0.1 and 0.5 lot coverage; and DC‐2 designated as areas with
residential density greater than 6 units per acre and non‐residential FAR greater than 0.5 lot coverage.
For the area surrounding the MTA, it is recommended that parcels located between 3 miles and 5 miles from the MTA
be included in MLR 2. The following criteria have been established for each DC within MLR 2: DC‐0 designated as areas
with a residential density of less than 0.04 units per acre and non‐residential intensity or FAR (floor area ratio) less than
0.05 lot coverage; DC‐1 designated as areas with a residential density between 0.04 units per acre and 0.1 units per
acre, and non‐residential FAR between 0.05 and less than 0.25 lot coverage; DC‐2 designated as areas with between
0.1 and 6 units per acre and non‐residential FAR between 0.25 and 0.5 lot coverage; and DC‐3 designated as areas with
greater than 6 units per acre and non‐residential FAR greater than 0.5 lot coverage. A DC‐4 designation is included
where special exceptions may be required due to unique development circumstances. There are no development
criteria defined for the DC‐4 Designation but it is assumed that the qualifying development criteria would be
significantly higher than DC‐3.
Specifically, the extraterritorial jurisdiction (ETJ) area to the west of the MTA, which is located within the 5‐mile radius
of the MTA, should be included in the establishment of the updated Order. Individual platting will result in DC
assignment based on residential density and / or FAR similar to other areas of MLR 1 and 2 within the 5‐mile radius.
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The IES/IDA MLO includes optional sections for both, residential lighting and sports lighting. It is recommended that
these optional sections be incorporated into the Order. In addition, a maximum CCT of 4100K for all outdoor light
sources should be applied. Of the two compliance paths included in the MLO, only the Prescriptive Method is
recommended for adoption in the Order as further verification of the Performance Method is still required.
Lighting limits for should be incorporated into the controls, curfew and pole height restrictions currently included in the
Order. Current exemptions should remain.
Finally, the MLO has served as the basis for the outdoor lighting requirements included in the Department of Defense
Unified Facilities Criteria, which is recommended for adoption on the base facilities. Adoption of the MLO
requirements across base lines creates a consistency and assists with avoiding visual hierarchy.
The requirements of the MLO were constructed with enforcement in mind. The typical procedure involves
demonstration of compliance with the applicable lighting code requirements to the planning department during
permitting.
For non‐residential projects, a lighting plan should be submitted that includes relevant source, luminaire and pole
information, including but not limited to:






Luminaire manufacturer and catalog number;
Lamp manufacturer and catalog number, if applicable,
Mounting height.
BUG rating for each luminaire type, including for any variations in lamping and shielding.
Color information (CCT and CRI).

The Lighting Plan should include calculation summaries demonstrating compliance with both Limits to Off Site Impacts
and Total Site Lumen Limit. Both allowances and proposed values should be provided.
For residential projects, lighting information should be submitted in the form of drawings and light source information,
including location, shielding and controls.
Should the enforcing organization decide to audit a property for conformance, the procedure would involve checking
the installed lighting equipment in reference to the submitted information in the plan. No on‐site lighting
measurements would be necessary.
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City of San Antonio Military Lighting Overlay District
The City of San Antonio adopted the Military Lighting Overlay District (MLOD) which establishes regulations for most
outdoor lighting within five miles of JBSA‐Camp Bullis / Camp Stanley. Mapping to land use and jurisdiction is only
applied to the areas surrounding Camp Bullis within a three and five‐mile radius within the City of San Antonio.
The MLOD incorporates many aspects of a quality lighting code. Light trespass is limited directly by placing maximum
allowable horizontal light level limitations at the property line for both commercial and residential conditions. Specific
limitations are placed to restrict wasted light directed upward through restricting luminaire distributions and aiming
the fixture downward. Glare is restricted in the direction of the military base, camp or installation. Control
requirements are included in the form of curfew limits and motion‐sensor controlled, or “intermittent,” lighting.
In addition, the MLOD includes application‐specific light level limits for service stations to accommodate atypical uses.
It also includes a sign code, which is typically excluded from most model or pattern outdoor lighting ordinances, to
restrict aiming, brightness, light trespass, and luminaire quantity restrictions. Street lighting is also under the purview
of the MLOD, placing limitations on the distribution of typical streetlights and ornamental street lights, and providing a
technical reference to use as the basis for establishing design light levels.
The MLOD exemptions are typical to those of other model or pattern lighting codes. Maintenance and repair of
non‐conforming luminaires is typical to other lighting codes, where conformance with the code is required with any
alteration with a replacement value of greater than 50 percent. This conformance trigger is typical across many
non‐residential energy codes in addition to other lighting codes, resulting in a concurrent compliance requirement.

MLOD Deficiencies
There are a few deficiencies within the MLOD that if corrected, would result in a more task‐responsive and adaptive
code. First, the MLOD lacks various levels of restrictiveness that respond to the ambient lighting condition of the City
of San Antonio. Model and pattern outdoor lighting ordinances typically provide multiple levels of lighting restriction,
some directly responsive to industry‐standard lighting criteria that accommodate expectations due to ambient
conditions and increased restrictions due to land use or adjacency.
In addition, the MLOD references outdated luminaire‐specific lighting categorization. Terms such as “Full Cutoff” and
“Cutoff” have been superseded in TM‐15‐2011, the Luminaire Classification System for Outdoor Luminaires +
Addendum A Manual, by the Illuminating Engineering Society (IES) with ratings from the BUG system. The BUG system
rates a luminaire based on its absolute output, compared to the relative requirements in the cutoff classification
system, and provides three ratings parsed by their influence: a backlight rating (B), an uplight rating (U), and a glare
rating (G), where each rating is assigned a numerical value ranging from 0 to 5 based on the luminaire output. An
example BUG rating would be B1‐U0‐G2. See the Bexar County’s Order Deficiencies for components of the BUG
lighting fixtures.
The MLOD also lacks restrictions on the total amount of light allowed for a given commercial site or application.
Restricting the total amount of light serves two purposes; it curbs the total light on the property, thus indirectly
restricting the amount of light that is reflected back into the atmosphere and contributing to sky glow, and it is
technology‐independent, which reduces the likelihood that high‐efficiency technology, such as LED lighting, could
result in significantly over‐lighted conditions while still meeting applicable energy codes.
Additional deficiencies include residential requirements that relate only to light trespass and controls requirements,
while absolute output of the luminaires is left unregulated. Finally, no restrictions are made on the Color Correlated
Temperature (CCT) [or whiteness] of the acceptable light sources.
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Recommendations
The JLUS has recommended that the MLOD be applied to the areas surrounding JBSA‐Lackland, in particular the MTA
which is the site of night training. The recommendation included herein concurs, but further recommends that the
MLOD be modified to include additional parameters of the IES and International Dark Sky Association (IDA) Model
Lighting Ordinance (MLO), adapted as described below.
The MLO provides a suitable framework for establishing lighting restrictions based on curbing the various contributors
to light pollution, glare, and light trespass. The MLO establishes five lighting zones (LZ) ranked from LZ0 as having the
darkest ambient conditions to LZ4 as having the brightest. Typically, LZs are mapped to various parcels based on the
zoning, as determined by the appropriate jurisdiction. However due to the area west of the MTA designated as
unincorporated county, the most suitable method to assign LZs is by development density and intensity.
For the area surrounding the MTA, it is recommended that parcels located between 3 miles and 5 miles from the MTA
be mapped to the MLO LZs as described in the MLO. For example, typical low‐density residential would be mapped to
LZ1, commercial districts to LZ2, and downtown metropolitan areas to LZ3. For the parcels located within the 3‐mile
radius, it is recommended that the LZ mapping be constricted, dropping the zone rating of parcels by one. This would
result in more significant constraints nearer to the MTA to respond to on‐base functions.
The IES/IDA MLO includes optional sections for both, residential lighting and sports lighting. It is recommended that
these optional sections be incorporated into the MLOD. In addition, a maximum CCT of 4100K for all outdoor light
sources should be applied. Of the two compliance paths included in the MLO, only the Prescriptive Method is
recommended for adoption as further verification of the Performance Method is still required.
The lighting limits of the MLO should be incorporated into the controls, curfew and pole height restrictions currently
included in the MLOD. Current exemptions should remain.
The requirements of the MLO were constructed with enforcement in mind. The typical procedure involves
demonstration of compliance with the applicable lighting code requirements to the planning department during
permitting.
For non‐residential projects, a lighting plan should be submitted that include relevant source, luminaire and pole
information, including but not limited to:






Luminaire manufacturer and catalog number;
Lamp manufacturer and catalog number, if applicable,
Mounting height.
BUG rating for each luminaire type, including for any variations in lamping and shielding.
Color information (CCT and CRI).

The Lighting Plan should include calculation summaries demonstrating compliance with both Limits to Off Site Impacts
and Total Site Lumen Limit. Both allowances and proposed values should be provided.
For residential projects, lighting information should be submitted in the form of drawings and light source information,
including location, shielding and controls.
Should the enforcing organization decide to audit a property for conformance, the procedure would involve checking
the installed lighting equipment in reference to the submitted information in the plan. No on‐site lighting
measurements would be necessary.
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While this project and appendix was focused on Bexar County and provides for the modified order and subdivision
regulations, it is recommended that the City of San Antonio also modify their ordinance (MLOD) and subdivision
regulations as indicated in the aforementioned section and incorporate the LZs similar to the County’s LZs. With both
order and ordinance in effect, this will provide for a consistent regulation of lighting as opposed to a hierarchy of
regulations where light pollution could still impact the nighttime training activities that occur on the JBSA‐Lackland
MTA.
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ORDER FOR REGULATION OF OUTDOOR LIGHTING IN THE
UNINCORPORATED AREAS OF BEXAR COUNTY, TEXAS
WITHIN 5 MILES OF THE JOINT BASE SAN ANTONIO MILITARY
INSTALLATIONS BOUNDARIES
I. STATEMENT OF PURPOSE
The purpose of this section is to establish regulations for outdoor lighting impacting military
operations within five (5) miles of the perimeter of the following military installations
(“Installations”): JBSA‐Camp Bullis / Camp Stanley, JBSA‐Lackland AFB and the Medina Training
Annex (MTA).
Specific purposes of this Order are:



To reduce light pollution, light trespass, and glare in the areas surrounding the
Installations in order to avoid potential distractions to night time training exercises.



To balance the needs of the military, Bexar County, and property owners regarding
responsible outdoor lighting within these areas.

II. DEFINITIONS
As used in this Order, the following terms are defined as follows.
Backlight – For an exterior luminaire, lumens emitted in the quarter sphere below horizontal
and in the opposite direction of the intended orientation of the luminaire. For luminaires with
symmetric distribution, backlight will be the same as front light.
BUG – A luminaire classification system that rates: backlight (B), uplight (U) and glare (G).
Business – A person, partnership, corporation, or organization engaged in commerce,
manufacturing, or a service; profit and non‐profit seeking enterprise or concern. The definition
is intended to be broadly construed and shall include, but not be limited to, charitable
organizations.
Canopy – A covered, unconditioned structure with at least one side open for pedestrian
and/or vehicular access. (An unconditioned structure is one that may be open to the elements
and has no heat).
Color Rendering Index – A measurement provided as a number ranging from 0 to 100
indicating the ability of the light to render colors accurately, and which is abbreviated CRI. Light
sources with high CRI render colors more accurately than light sources with a low CRI.
Correlated Color Temperature – A measurement provided in degrees Kelvin (K) indicating
the whiteness of the light, and which is abbreviated CCT. Light with low CCT is considered more
yellow in its appearance, and light with high CCT is considered bluer in its appearance.
Curfew – A time defined by the Authority when outdoor lighting is reduced or extinguished.

Development Category (DC) – A specific development category that will be determined by
the floor‐area ratio of a non‐residential development or the number of dwelling units per acre
of a residential development using either Table A or Table B to identify the various controls and
standards to be applied to eliminate or reduce light pollution, light trespass and other negative
impacts of artificial outdoor light.
Dwelling Unit – Any single residential unit providing complete, independent living facilities for
one or more persons, including permanent provisions for living, sleeping, eating, cooking, and
sanitation.
Digital Sign – Cathode‐ray tube (CRT), flat panel liquid‐crystal display (LCD), plasma, aerial
imaging, projector or other electronic devices that are at the end‐point of a digital signage
system, presenting the content to include: dynamic signs, electronic signs, digital media
advertising, as well as signs within a Digital Signage Network, In‐store TV Network, Captive
Audience Network, Narrowcasting Network, Out‐of‐home Media Network, Digital Media
Network, and Advertising Network.
Direct Light – Light emitted directly from the lamp or light source, off of the reflector diffuser,
or through the refractor or diffuser lens, of a luminaire.
Exterior Lighting – Temporary or permanent lighting that is installed, located or used in such
a manner to cause light rays to shine outside. Luminaires that are installed indoors that are
intended to light something outside are considered exterior lighting for the intent of this overlay
district.
Floor-Area Ratio (FAR) – Ratio of the total available building square footage to the total area
of the lot, including floodplain, on which the building area sits.
Foot‐candle (fc) – Illumination produced on a surface one foot from a uniform point source of
one candela. A unit of light measurement equal to one (1) lumen per square foot.
Forward Light – For an exterior luminaire, lumens emitted in the quarter sphere below
horizontal and in the direction of the intended orientation of the luminaire.
Fully Shielded – A luminaire constructed and installed in such a manner that all light emitted
by the luminaire, either directly from the lamp, light source or a diffusing element, or indirectly
by reflection or refraction from any part of the luminaire, is projected below the horizontal
plane through the luminaires lowest light‐emitting part as determined by photometric test or
certified by the manufacturer. A fully shielded luminaire is not necessarily rated U0.
Glare – Light entering the eye directly from luminaires or indirectly from reflective surfaces that
causes visual discomfort or reduced visibility.
Hardscape – Permanent improvements to the site, excluding buildings, but including parking
lots, driveways, curbs, ramps, stairs steps, medians, walkways and non‐vegetated landscaping
that is 10 feet or less wide. Materials typically used in hardscape areas include concrete, asphalt,
stone, gravel and similar materials.

Hardscape Area – The total hardscape area on a given site, expressed in square feet.
Hardscape Perimeter – The total perimeter of all hardscape areas on a given site, expressed
in linear feet.
Holiday Lights – Temporary, decorative lights that are placed on property or buildings
between November 15th and January 15th of each year.
“IESNA” (or “IES”) – An acronym for the Illuminating Engineering Society of North America.
The IESNA makes recommendations for outdoor lighting, but does not set outdoor lighting
community standards, which are set through local court orders.
Illuminance – The quantity of light arriving at a surface measured in foot‐candles.
Intelligent Control System – a computer operated programmable system that allows
specific lights to be dimmed and/or shut off based on timers, natural light conditions, or other
variables from a remote central work station or using a portable device (lap top, tablet, cellular
phone, etc.).
Intermittent Lighting – Luminaries that do not remain on for more than twenty minutes.
Lamp or Light Source – A generic term for a source of optical radiation (i.e. light) and often
referred to as a bulb or tube. Examples include incandescent, fluorescent, high‐intensity
discharge (HID) lamps, and low pressure sodium (LPS) lamps, as well as light‐emitting diodes
(LED) modules and arrays.
Landscape Lighting – Lighting of trees, shrubs or other plant and landscape materials, as
well as water features.
LED – Light Emitting Diode.
Light Pollution – Any adverse effect of artificial light including, but not limited to, glare, light
trespass, sky glow, energy waste, compromised safety or security and impacts on the nocturnal
environment.
Light Trespass – Light that falls beyond the property it is intended to illuminate.
Lighting – Electric or man‐made or artificial lighting.
Lighting Equipment – Equipment specifically intended to provide illumination, including but
not limited to lamps, luminaires, ballasts/drivers, poles, posts, lenses, wires and other necessary
or auxiliary components.
Low Voltage Landscape Lighting – landscape lighting powered at less than 15 volts and
limited to luminaires having a rated initial luminaire lumen output of 525 lumens or less.

Lumen – The unit of measure used to quantify the amount of light produced by a lamp, light
source or emitted from a luminaire (as distinct from a “watt” which is a measure of power
consumption).
Luminaire – A complete lighting unit consisting of a lamp/light source or lamps/light sources
together with the parts designed to distribute the light, to position and protect the lamps/light
sources and to connect the lamps/light sources to the power supply.
Luminaire Lumens – For luminaires with relative photometry per IES, it is calculated as the
sum of the initial lamp lumens for all lamps within an individual luminaire, multiplied by the
luminaire efficiency. If the efficiency is not known for a residential luminaire, assume 70%. For
luminaires with absolute photometry per IES LM‐79, it is the total luminaire lumens. The lumen
rating of a luminaire assumes the lamp or luminaire is new and has not depreciated in light
output.
Lux – The SI unit of illuminance. One lux is one lumen per square meter. 1 Lux is a unit of
incident illuminance approximately equal to 1/10 foot‐candle.
Mounting Height – The height of the photometric center of a luminaire above grade level.
Nadir – The direction pointing vertically down from the lowest light emitting part of the
luminaire.
Non-Residential – Any of the following:
(a) A residential structure consisting of four (4) or more residential dwelling units also
referred to as multi‐family;
(b) A commercial establishment where goods and commodities or services are provided,
displayed, exchanged, sold or bought;
(c) An industrial establishment where goods and commodities are manufactured, stored, or
assembled; or
(d) A public building in which the possession and/or use , as well as the property inside the
structure, gives members of the public free access or use and includes buildings in which
the public may enter for a purpose, including where a fee is charged; or otherwise
classified as occupiable space.
Opaque – The inability of a material to transmit light from an internal illumination source.
Ornamental Lighting – Lighting that does not impact the function and safety of an area but is
purely decorative, or used to illuminate architecture and/or landscaping, and installed for
aesthetic effect.
Ornamental Street Lighting – A luminaire intended for illuminating streets that serves a
decorative function in addition to providing optics that effectively deliver street lighting. It has a
historical period appearance or decorative appearance, and has the following design
characteristics:
 designed to mount on a pole using an arm, pendant, or vertical tenon;
 opaque or translucent top and/or sides;
 an optical aperture that is either open or enclosed with a flat, sag or drop lens;




mounted in a fixed position; and
with its photometric output measured using Type C photometry per IESNA LM‐75‐01.

Outdoor Lighting – Lighting equipment installed within the property line and outside the
building envelopes, whether attached to poles, building structures, the earth, or any other
location; and any associated lighting control equipment.
Partly Shielded Luminaire – A luminaire with opaque top and translucent or perforated
sides, designed to emit most light downward.
Repair – The reconstruction or renewal of any part of an existing luminaire for the purpose of
its ongoing operation, other than relamping or replacement of components including capacitor,
ballast/driver or photocell. Note that retrofitting a luminaire with new lamp and/or ballast
technology is not considered a repair and for the purposes of this Order the luminaire shall be
treated as if new. “Repair” does not include normal relamping or replacement of components
including capacitor, ballast/driver or photocell.
Residential – A residential structure consisting of three (3) or less residential dwelling units.
Sales Area – For purposes of these lighting regulations, uncovered area used for sales of retail
goods and materials, including but not limited to automobiles, boats, tractors and other farm
equipment, building supplies, and gardening and nursery products.
Sales Frontage – For the purposes of these lighting regulations, the portion of the sales area
located adjacent to the lot frontage. The area only includes the area between the lot frontage
and the driving area located behind the display area.
Shielded Directional Luminaire – A luminaire that includes an adjustable mounting device
allowing aiming in any direction and contains a shield, louver, or baffle to reduce direct view of
the lamp.
Sign – For purposes of these lighting regulations, advertising, directional or other outdoor
promotional display of art, words and/or pictures.
Sky Glow – The brightening of the nighttime sky that results from scattering and reflection of
artificial light by moisture and dust particles in the atmosphere. Sky glow is caused by light
directed or reflected upwards or sideways and reduces one's ability to view the night sky.
Temporary Outdoor Lighting – Lighting for a specific purpose of an outside area or object
by any man‐made device that produces light for a limited period of time with at least 30 days
passing before being used again.
Trespass Lighting – Light emitted by a luminary which falls outside the boundaries of the
property on which the luminary is sited.
Unshielded Luminaire – A luminaire capable of emitting light in any direction including
downwards.

Uplight – For an exterior luminaire, flux radiated in the hemisphere at or above the horizontal
plane.
Vertical Illuminance – Illuminance measured or calculated in a plane perpendicular to the
site boundary or property line.
III. DESIGNATED AREA
All properties within five (5) miles of the perimeter of Camp Bullis / Camp Stanley, or Lackland
AFB or the Lackland AFB Medina Training Annex (MTA) are subject to this Order. The
installations and their environs are illustrated on the maps on the following pages. Section X
defines the specific two regions within the designated area whose lighting will impact night time
training exercises while Section XI identifies development categories that will be regulated by
this Order.
Property may be removed from the designated area if a Joint Land Use Study (JLUS) or a Lighting
Assessment Report (LAR) determines that lighting regulations are required in a smaller area. If a
JLUS or LAR determines different regulations are required or recommended, the County may
modify the regulations accordingly.
IV. ADMINISTRATION and ENFORCEMENT
The Public Works Department (the “Department”) shall administer the regulations adopted in
this Order.
The Department shall give written notice to the owner of the property on which an outdoor
lighting violation, as defined in this Order, exists.
(a) The notice shall state:
1) the specific condition that constitutes a violation; and
2) that the person receiving notice must correct the violation not later than the
30th day after the date on which the first notice is served if the person has not
previously received a notice regarding a violation on the premises, or the 10th
business day after the date on which the second notice is served, if the person
has previously received a notice of violation of this order.
(b) Failure to correct the violation after the second notice will result in a Class C
Misdemeanor being filed on the property owner.
(c) Written notice shall be served on the owner or his agent:
1) In person or by registered or certified mail, return receipt requested; or
2) If personal service cannot be obtained or the address of the owner or his agent
is unknown, by posting a copy of the notice on the premises on which the
violation exists and by publishing the notice in a newspaper with general
circulation in the county two times within 10 consecutive days.

Regional Map of Installations Subject to the Order

Map of Region Surrounding JBSA‐Camp Bullis / Camp Stanley Subject to the Order

Map of Region Surrounding JBSA‐Lackland Medina Training Annex Subject to the Order

3) If the occupier of the premises is not the owner or his agent, the occupier shall
also be served with notice: (a) in person or by registered or certified mail; or (b)
if personal service cannot be obtained, by posting a copy of the notice on the
premises.
A separate offense occurs on each day any elements of the offense exist.
The County may not approve any further plat, permit or plan for any development that installs
new street lighting that does not meet the street lighting standards of this Order until the non‐
conforming street lighting has been corrected.
V. REGULATORY FRAMEWORK
The approach to managing outdoor lighting in order to enhance compatibility, reduce lighting
impacts and otherwise promote and protect military facilities and operations, is based on the
following components:




General Lighting Requirements
Total Non‐Residential Site Lumen Limits
Limits to Off‐Site Impacts

VI. PROHIBITED LIGHTING
Any new luminaire in a development that is aimed, directed, or focused so as to cause direct
light from the luminaire toward a military base, camp or installation is prohibited. Such
luminaire must be redirected or its light output controlled to eliminate such conditions.
Luminaires equipped with adjustable mounting devices permitting alteration of luminaire aiming
in the field shall not exceed the BUG rating for that particular site in their final aimed position.
Unless authorized by Bexar County Commissioners Court by specific court order for a special
event within the designated area:
(a) The use of laser source light or any similar high intensity light, such as used for outdoor
advertising or entertainment, when projected above the horizontal plane or otherwise
directed towards an Installation is prohibited; and
(b) The operation of searchlights for advertising purposes is prohibited.
VII. EXEMPTIONS
The following types of outdoor lighting are exempt from the requirements of this Order:
(a) All installed outdoor lighting in place prior to the effective date of this Order.
(b) Temporary lighting as needed by police, emergency medical technicians, and fire
personnel; or for meteorological data gathering purposes.
(c) Outdoor lighting employed during emergency or night‐time repairs of roads and utilities.
(d) Decorative holiday lighting from November 15 through the next January 15 provided
that individual lamps are less than 10 watts and 70 lumens.

(e) Lighting for public monuments and statuary.
(f) Lighting required for the safe operation of aircraft in keeping with Federal Aviation
Administration (FAA) requirements.
(g) Outdoor lighting installed on Federal and State facilities; however, voluntary compliance
is encouraged.
(h) Repairs to luminaires not exceeding 25% of total installed luminaires.
(i) Underwater lighting in swimming pools and other accessory water features.
(j) Outdoor lighting that is owned or maintained for the purpose of illuminating:
1) A tract of land that is maintained as a single‐family residence and that is located
outside the boundaries of a platted subdivision;
2) A tract of land maintained for agricultural use;
3) An activity that takes place on a tract of land maintained for agricultural use;
4) Structures or related improvements located on a tract of land maintained for
agricultural use; or
5) A correctional facility operated by or under a contract with the Texas
Department of Criminal Justice.
VIII. LEGAL NONCONFORMING LUMINAIRES
Voluntary compliance with the following maintenance, repair, modification, and/or upgrade of
nonconforming luminaires to comply with the provisions of this Order is expected of the citizens
of Bexar County in an effort to enhance the military operations within Bexar County.
(a) All luminaires in place prior to the effective date(s) of this Order and not meeting the
requirements of this Order shall have legal nonconforming status.
(b) Minor repair and maintenance of legal nonconforming luminaires up to fifty (50)
percent of the replacement value is allowed, however any alteration in excess of fifty
(50) percent shall terminate the nonconforming status and at that time all standards of
this Order must be met.
(c) Outdoor Recreational Facilities: No outdoor recreational facility shall be illuminated by
nonconforming means from 11 PM local time to sunrise except to conclude a specific
recreational activity already in progress.
(d) Outdoor Display Lighting: Display lighting using nonconforming outdoor luminaires must
not be used for security lighting after 11 PM local time to sunrise (or after closing hours
of a non‐residential use if before 11 PM local time to sunrise).

(e) Spotlights and floodlights, with a total luminous flux greater than 1800 lumens, elevated
above the ground on poles or buildings and used for area lighting that have been
adjusted so that their axis of illumination is at an angle not greater than 20 degrees
measured from the vertical line between the fixture and the ground. This applies only
to spotlights and floodlights with adjustable mounts and does not apply to outdoor
recreational facilities.
IX. TEMPORARY PERMITS
Any individual may submit a written request to the County Judge or designated official for
temporary lighting and obtain a temporary lighting permit for lighting that is otherwise not
allowed under this Order. The request for temporary lighting must contain the following
information in addition to information required to obtain a permit:
(a) Proposed use and location of the outdoor light requested.
(b) Type of lamp(s) or light sources to be used, including manufacturer's part number and
initial lumens.
(c) Type of luminaire used, including manufacturer's model number and specification (cut)
sheets indicating photometric distribution data stated in intensity polar plots.
(d) Starting and ending dates for temporary lighting use.
(e) The ending date of the any previous temporary lighting use on the property. A
minimum of thirty (30) days must pass before a new permit may be issued.
(f) Contact information including name of requester, affiliation (if applicable), address and
telephone number.
(g) Copy of the notice that was provided to the designated military review authority. The
notice shall contain the information listed above.
(h) Additional information the County may require related to the use and location.
X. MILITARY LIGHTING REGIONS (MLRs)
This Order establishes two MLRs to define areas that have a higher impact on the night time
training missions on Installations that are subject to the lighting standards contained herein.
(a) MLR‐1. MLR‐1 is the more rigorous of the two and applies to areas within three (3)
miles of the Installations subject to this Order. Due to proximity to the military facilities,
lighting within MLR‐1 will be subject to higher standards than lighting located in MLR‐2.
(b) MLR‐2. MLR‐2 applies to areas between three (3) and five miles (5) of the Installations
subject to by this Order. While lighting in these areas can have negative impacts on
military training and readiness, standards applied in MLR‐2 areas are generally less
rigorous than those applied in MLR‐1 accordingly.

(c) Properties that lie within MLR‐1 and MLR‐2 will be held to the more stringent
requirements of MLR‐1 unless a clear division between the two areas can be established
on the property.
(d) Properties that lie within MLR‐2 and outside MLR‐2 will be held to the requirements of
MLR‐2 unless a clear division between the two areas can be established on the property.
XI. DEVELOPMENT CATEGORIES (DCs)
This Order establishes five (5) development categories (DCs). The purpose of the DC
designations is to establish permitted lighting levels (total site lumen limits), as well as other
related design standards for a specific category. The DC identifies the levels of light permitted
based on the characteristics of the DC in relation to the MLR. This allows the County to allow
higher quantities of light within MLR‐2 than what will be allowed in MLR‐1.
The five distinct DCs, numbered sequentially as "DC‐0", “DC‐1”, “DC‐2”, “DC‐3” and "DC‐4”. The
Development Categories are based on the proposed density of the residential development or
the floor‐area ratio of the non‐residential development. Table A and Table B establishes the
parameters within the Military Lighting Region.
Table A

MLR-1 Development Category Designations
DC-0
DC-1
DC-2

DC-3

DC-4

FAR

≤ 0.1

> 0.1 and ≤ 0.5

> 0.5

N/A

N/A

DU/acre

≤ 0.1

> 0.1 and ≤ 6

>6

N/A

N/A

DC-3

DC-4

> 0.25 and ≤ 0.5

> 0.5

N/A1

> 0.1 and ≤ 6

>6

N/A1

Table B
FAR

MLR-2 Development Category Designations
DC-0
DC-1
DC-2
≤ 0.05

> 0.05 and ≤ 0.25

≤ 0.04
> 0.04 and ≤ 0.1
FAR = floor‐area ratio (non‐residential intensity);
DU = Dwelling Unit (residential density);
1
By special provision only.
DU/acre

The specific lumen (light) and off‐site impact limits in these five DCs, and the methodology used
to determine these limits, are described in sections below. Non‐residential areas are subject to
total lumen limits by site and BUG rating limitations. Residential areas and uses are not subject
to total lumen limits by site, but are subject to lumen output limits by luminaire and other
related requirements described herein.
XII. GENERAL LIGHTING REQUIREMENTS
The provisions provided below will apply to all Development Category Designations regardless
of the MLR. Where another provision of this Order conflicts with any general standard(s)
described in this section, the more restrictive standard shall prevail.

General Requirements
(a) In order to reduce glare and to provide a consistent “white” light, a LED light source
shall have a Correlated Color Temperature (CCT) of 4100K or less.
(b) All new or replacement exterior lighting shall include to the extent practicable,
integrated intelligent control systems in order to allow remote dimming or shut off
during periods of low activity.
(c) Intermittent lighting must be of the "motion sensor" type that stays on for a period of
time not to exceed twenty (20) minutes and has a sensitivity setting that allows the
luminaire to be activated only when motion is detected on the site.
(d) Luminaire shall be mounted with its backlight perpendicular to a property line when
possible.
(e) All non‐residential use/site trespass lighting shall not exceed two and one‐half (2½) foot‐
candles (fc) measured at the property line.
(f) All residential lighting may not exceed one and one‐half (1½) fc at the property line, with
the exception of intermittent lighting, which may not exceed two (2) fc measured at the
property line.
(g) With the exception of lighting which is required for security and safety, such as parking
lot illumination, businesses must turn off outdoor lights emitting illumination levels
exceeding two (2) fc after 11:00 PM or one (1) hour after close of business, whichever is
earlier. Motion‐controlled lights may be used to provide full‐brightness during occupied
periods after the curfew, but must have a time‐out of no greater than twenty (20)
minutes.
(h) Unmanned automated teller machines (ATMs) shall comply with the requirements as
listed in section 59.307, Texas Finance Code and this article by utilizing U0 luminaires as
appropriate.
(i) Unless otherwise required by the Federal Communications Commission (FCC) or FAA,
towers or other structures requiring obstruction lighting at night must be of the
minimum luminous intensity oscillating red in color.
Parking Lot Lighting:
(a) Total pole and luminaire height shall not exceed twenty five (25) feet.
(b) The recommended construction material for parking lots is bituminous concrete, better
known as asphalt, to minimize reflected light from the lot surface.
(c) Surface parking lots shall be designed, coated or constructed so that illumination levels
are no more than what is reflected from asphalt at an average of twenty (20) foot‐
candles.

(d) Top decks of parking structures shall be designed, coated or constructed so that
illumination levels are no more than what is reflected from asphalt at an average of
fifteen (15) fc.
(e) One (1) hour after closing, businesses must turn off at least fifty (50) percent of lighting
luminaires on top decks of parking structures; however, those luminaires turned off may
be set to function utilizing a motion detector system or dimmer. Any business that is
open twenty‐four (24) hours a day must comply with the lighting levels set out in these
regulations at all times when it is open for business.
(f) Light fixtures shall conform to Street Lighting luminaire requirements.
Outdoor Advertising Signs:
Luminaires used to illuminate an outdoor advertising sign must conform to the requirements
specified in this Article even if a permit for the sign has been obtained from the City of San
Antonio or the Texas Department of Transportation.
(a) Outdoor advertising signs constructed of translucent materials and wholly illuminated
from within do not require shielding. Dark backgrounds with light lettering or symbols
are preferred.
(b) Internally illuminated panel signs with translucent letters and symbols on an opaque
background have no operational time restrictions, but should be strongly considered as
unnecessary lighting. Internally illuminated panel signs with dark letters and symbols on
a white background fall under the category of unnecessary lighting.
(c) Examples of necessary outdoor lighting include lighting associated with flag display,
safety, and security.
(d) Single‐tenant on‐premises signs shall be illuminated at a level no greater than seven (7)
fc measured at five (5) feet from the light source. Multi‐tenant on‐premises signs shall
be illuminated at a level no greater than twelve (12) fc measured at five (5) feet from
the light sources.
(e) Exterior means of illumination utilized for on‐premises signs shall be positioned in a "top
down" manner. Bottom‐mounted fixtures shall not be used.
(f) Conventional non‐digital off‐premises signs shall employ an illumination system utilizing
no more than two (2) luminaires to illuminate each sign message area (face). Each
luminaire shall employ a refractor and hood that focuses the light on to the sign face
and each luminaire may not exceed four hundred (400) watts.
(g) All on‐premises and off‐premises digital signs shall be illuminated at a level no greater
than 0.3 foot candles over ambient light levels for the location and time and shall
employ light cutoff devices, such as louvers, to minimize light escaping above the
horizontal plane.
(h) Nothing in this section shall be interpreted to authorize signs in areas of the County
prohibiting signs.

Street Lighting:
Streets are not required to have streetlights in the unincorporated area of Bexar County.
However, this subsection regulates the illumination levels for streetlights that are installed on
any street.
(a) Streetlight illumination must follow the guidelines in paragraph (b) of this subsection
unless a licensed professional engineer trained and experienced in the science of
illumination engineering deems other illumination guidelines more appropriate for
existing conditions.
(b) All standard streetlights must utilize U0 luminaires that are installed horizontally level to
the ground in two intersecting perpendicular planes per the graphic below.

(c) New ornamental street lights must be classified as having a U rating no greater than U2
as determined by a valid photometric report. This report must be generated for the
specified model by a qualified testing lab (testing to IES standards) and must include a
full vertical evaluation up through 180 degrees. The maximum height of an ornamental
streetlight shall be 12 feet.
(d) To the extent allowed by federal and state law, this Order limits luminaires used for
public roadway illumination to a maximum height of 25 feet, the location of which may
be positioned at that height up to the edge of any bordering property.
Service Stations and other Outdoor Facilities:
(a) Outdoor sales and service stations canopies must utilize canopy lights that are fully
recessed into the canopy or are fully shielded by the canopy.

(b) The following average maintained illuminance levels for service stations must not
exceed levels shown in Table C.
Table C Service Stations and other Outdoor Facilities
Service Station Component
Lighting Level
Approach
2.0 fc
Driveway
2.0 fc
Pump Island
10.0 fc
Building Façade
3.0 fc
Service Areas
3.0 fc
Landscape Highlights
2.0 fc
Note: fc = foot candle

Camp Bullis / Camp Stanley:
On properties situated at or above one thousand two hundred (1,200) feet in elevation (above
mean sea level), and located within one (1) mile from the boundary of Camp Bullis or Camp
Stanley, all lighting on the property shall be fully screened or shielded from the affected military
installation(s). Methods of screening can include, but are not limited to, fencing, landscaping or
shielding of light fixture.
Lackland AFB – Medina Training Annex
On properties located within one (1) mile from the boundary of Lackland AFB‐Medina Training
Complex, all lighting on the property shall conform to requirements of the DC‐0 Development
Category Designation.
XIII. TOTAL NON-RESIDENTIAL SITE LUMEN LIMITS
The total installed initial luminaire lumens of all non‐residential outdoor lighting on a given site
shall not exceed the total site initial lumen limit prescribed herein. Unless otherwise provided,
the total site initial lumen limit shall be determined using the Hardscape Area Method (Table D).
Smaller commercial sites (ten parking stalls or less, including disabled parking stalls) may opt to
use the Parking Area Method (Table E); however, only one method shall be used per permit
application. For sites with existing lighting, existing lighting shall be included in the calculation of
total installed initial lumens for the site. The total installed initial luminaire lumens are
calculated as the sum of the initial luminaire lumens for all luminaires.
The standards consist of a base allowance that applies generally (based on Table D and Table E),
and additional allowances for specific uses as defined in Table F, where applicable.
Table D

Allowed Total Initial Lumens per Site for Non‐Residential Outdoor Lighting,

Hardscape Area Method
DC-0
DC-1
Base Allowance
0.5 lumens per SF
of hardscape

1.25 lumens per SF
of hardscape

DC-2

DC-3

DC-4

2.5 lumens per SF
of hardscape

5.0 lumens per SF
of hardscape

7.5 lumens per SF
of hardscape

Table E

Allowed Total Initial Luminaire Lumens per Site for Non‐Residential Outdoor Lighting,

Per Parking Space Method*
DC-0
DC-1
DC-2
Base Allowance

DC-3

DC-4

350 lumens/space 490 lumens/space 630 lumens/space 840 lumens/space 1,050 lumens/space
* May only be applied to properties containing up to 10 parking spaces, including disabled stalls

Table F

Additional Allowances for Certain Non-Residential Uses
DC-0
DC-1
DC-2
DC-3

Additional allowances for sales and service facilities.
No more than two additional allowances per site.
Outdoor Sales Lots. This allowance
0
4 lumens / 8 lumens / 16 lumens
is lumens per square foot of uncovered
SF
SF
/ SF
sales lots used exclusively for the
display of vehicles or other
merchandise for sale, and may not
include driveways, parking or other
non‐sales areas. To use this allowance,
luminaires must be within 2 mounting
heights of sales lot area.
Outdoor Sales Frontage. This
1,000 per
1,500 per
0
0
allowance is for lineal feet of sales
LF
LF
frontage immediately adjacent to the
principal viewing location(s) and
unobstructed for its viewing length. A
corner sales lot may include two
adjacent sides provided that a different
principal viewing location exists for
each side. In order to use this
allowance, luminaires must be located
between the principal viewing location
and the frontage outdoor sales area.
Drive Up Windows. In order to use
2,000
4,000
8,000
0
this allowance, luminaires must be
lumens
lumens
lumens
within 20 feet horizontal distance of
per
per
per
the center of the window.
drive‐up
drive‐up
drive‐up
window
window
window
Vehicle Service Station. This
4,000
8,000
16,000
0
allowance is lumens per installed fuel
lumens
lumens
lumens
pump.
per pump per pump per pump
(based on (based on (based on
5 fc horiz) 5 fc horiz) 5 fc horiz)

DC-4
16 lumens
/ SF

2,000 per
LF

8,000
lumens
per
drive‐up
window
24,000
lumens
per pump
(based on
5 fc horiz)

XIV. LIMITS TO OFF‐SITE IMPACTS
Non‐Residential
Non‐residential limits to off‐site impacts are determined using Backlight, Uplight, and Glare
(BUG) ratings.
Luminaires are assigned a BUG rating based on the distribution of light from the luminaire as
determined through industry‐standard testing. BUG ratings consist of three sequential numbers,

corresponding to the amounts or levels of light (lumens) the luminaire emits in one of three
ways: backlight (B), uplight (U) and glare (G).
The three components of BUG ratings are defined as follows.
(a) BACKLIGHT ‐ creates light trespass onto adjacent sites. The B rating takes into
account the amount of light in the BL, BM, BH and BVH zones, which are in the direction
of the luminaire OPPOSITE from the area intended to be lighted.
(b) UPLIGHT ‐ causes artificial sky glow. The lower uplight (zone UL) causes the most sky
glow and negatively affects professional and academic astronomy. Upper uplight (UH)
not reflected off a surface is mostly energy waste. The U rating defines the amount of
light into the upper hemisphere with greater concern for the light at or near the
horizontal angles (UL).
(c) GLARE ‐ can be visually disabling. The G rating takes into account the amount of
frontlight in the FH and FVH zones as well as backlight in the BH and BVH zones.
In general, a higher BUG rating means more light is allowed in solid angles, and the rating
increases with the lighting zone. However, a higher B (backlight) rating simply indicates that the
luminaire directs a significant portion of light behind the pole, so B ratings are designated based
on the location of the luminaire with respect to the property line. A high B rating luminaire
maximizes the spread of light, and is effective and efficient when used far from the property
line. When luminaires are located near the property line, a lower B rating will prevent unwanted
light from interfering with neighboring properties.
The following graphic illustrates these different distribution zones referenced above.

BVH = Backlight Very High
BH = Backlight High
BM = Backlight Medium
BL = Backlight Low

FVH = Forward Light Very High
FH = Forward Light High
FM = Forward Light Medium
FL = Forward Light Low
UH = Uplight High
UL = Uplight Low

At the 90‐180 degree ranges:


DC‐0 allows no light above 90 degrees.



DC‐1 allows only 10 lumens in the UH and UL zones, 20 lumens total in the complete
upper hemisphere. (This is roughly equivalent to a 5 W incandescent lamp).



DC‐2 allows only 50 lumens in the UH and UL zones, 100 lumens total (less than a 25W
incandescent lamp).



DC‐3 allows only 500 lumens in the UH and UL zones, 1000 lumens total (about the
output of a 75W incandescent bulb).



DC‐4 allows only 1,000 lumens in the UH and UL zones, 2000 lumens total (about the
output of a 100W incandescent bulb).

Allowed B, U and G ratings are determined per luminaire based on their relationship to the
nearest property line, orientation, mounting height, and Lighting Zone using Table G (B‐rating)
Table H (U‐rating), and Table I (G‐rating).
When a luminaire cannot be mounted with its backlight perpendicular to any property line, the
following adjustments for the measurements identified in Table G and Table I may be used. The
adjustment shall not be used to increase the lighting area of the site.
(a) Property lines that abut public walkways, bikeways, plazas, and parking lots, the
property line may be considered to be 5 feet beyond the actual property line.
(b) Property lines that abut public roadways and public transit corridors, the property line
may be considered to be the centerline of the public roadway or public transit corridor.
Table G

Maximum Allowable Backlight Ratings by DC
DC-0
DC-1
DC-2

DC-3

DC-4

Greater than 2 mounting heights
B1
B3
B4
B5
B5
from property line
1 to less than 2 mounting heights
from property line and ideally
B1
B2
B3
B4
B4
oriented**
0.5 to 1 mounting heights from
B0
B1
B2
B3
B3
property line and ideally oriented**
Less than 0.5 mounting height to
B0
B0
B0
B1
B2
property line and ideally oriented**
** To be considered 'ideally oriented', the luminaire must be mounted with the backlight portion of
the light output oriented perpendicular and towards the property line of concern.

Table H

Maximum Allowable Uplight Ratings by DC
DC-0
DC-1
DC-2

Allowed Uplight Rating
Allowed % light emission above 90º
for street or Area lighting

DC-3

DC-4

U0

U1

U2

U3

U4

0%

0%

0%

0%

0%

Table I

Maximum Allowable Glare Ratings by DC
DC-0
DC-1
DC-2

DC-3

DC-4

Allowed Glare Rating
G0
G1
G2
G3
G4
Any luminaire not ideally oriented*
with 1 to less than 2 mounting
G0
G1
G1
G2
G0
heights to any property line of
concern
Any luminaire not ideally oriented*
G0
G0
G1
G1
G0
with 0.5 to 1 mounting heights to
any property line of concern
Any luminaire not ideally oriented*
G0
G0
G0
G1
with less than 0.5 mounting heights
G0
to any property line of concern
* Any luminaire that cannot be mounted with its backlight perpendicular to any property line within
2X the mounting heights of the luminaire location shall meet the Allowed Glare Rating in Table I.

Residential
For residential sites/uses, limits to off‐site impacts are regulated by luminaire output and the
number and type of luminaires as indicated in Table J.
For residential properties including multiple residential properties not having common areas, all
outdoor luminaires shall be fully shielded and shall not exceed the allowed lumen output per
luminaire in Row 2. Landscape lighting shall also comply with applicable requirements contained
in Row 4 and shall not be aimed at adjacent properties.
Exceptions to Residential Shielding Requirements:
(a) One partly shielded or unshielded luminaire at the main entry, not exceeding the
allowed lumen output in Row 1.
(b) Any other partly shielded or unshielded luminaires not exceeding the allowed lumen
output in Row 3.
(c) Low voltage landscape lighting aimed away from adjacent properties and not exceeding
the allowed lumen output in Row 6.
(d) Shielded directional flood lighting aimed so that direct glare is not visible from adjacent
properties and not exceeding the allowed lumen output in Row 5.
(e) Open flame gas lamps.
(f) Lighting installed with a motion sensor, where the sensor extinguishes the lights no
more than 20 minutes after the area is vacated.
(g) Lighting exempt per Section VI.

Table J

Residential Luminaire Initial Lumen Standards by DC
DC-0
DC-1
DC-2
DC-3

DC-4

Row 1
Maximum Allowed Luminaire
630
630
Not
420
630
Lumens* for Unshielded Luminaires
Lumens
Lumens
Allowed
Lumens
Lumens
at one entry only
Row 2
Maximum Allowed Luminaire
1,260
1,260
1,260
1,260
630
Lumens* for each Fully Shielded
Lumens
Lumens
Lumens
Lumens
Lumens
Luminaire
Row 3
Maximum Allowed Luminaire
315
315
315
Not
315
Lumens* for each Unshielded
Lumens
Lumens
Lumens
Allowed
Lumens
Luminaire excluding main entry
Row 4
2,100
2,100
Not
Not
1,050
Maximum Allowed Luminaire
Lumens
Lumens
Allowed
Allowed
Lumens
Lumens* for each Landscape Lighting
Row 5
Maximum Allowed Luminaire
2,100
2,100
Not
Not
1,260
Lumens* for each Shielded
Lumens
Lumens
Allowed
Allowed
Lumens
Directional Flood Lighting
Row 6
Maximum Allowed Luminaire
525
525
Not
Not
525
Lumens* for each Low Voltage
Lumens
Lumens
Allowed
Allowed
Lumens
Landscape Lighting
* Luminaire Lumens equals Initial Lamp Lumens for a lamp, multiplied by the number of lamps in
the luminaire

XV. SUBMITTAL REQUIREMENTS
Non‐Residential
Before requesting a Building Permit Authorization, a “Lighting Ordinance Compliance” plan or
plan set shall be submitted to the Department for approval. At a minimum, the plan or plan set
must include:
(a) Site plan indicating property line, site improvements (such as buildings and fences),
edge of hardscape, and center line of adjacent right‐of‐way, if applicable, with scale
indicated;
(b) Locations of all existing and proposed lighting equipment;
(c) Schedule of Lighting Devices to include, at a minimum:
1) Luminaire ID;
2) Luminaire manufacturer and catalog number;
3) Lamp or light source type, manufacturer and catalog number, if applicable;
4) Initial luminaire lumens;

5) Correlated Color Temperature (CCT);
6) Color Rendering Index (CRI);
7) Mounting height; and
8) BUG rating.
(d) Point‐by‐point light level (illuminance) calculations at the ground plane along the entire
extent of the hardscape, at a spacing no greater than 10’ x 10’.
(e) Calculation for determination of site lumen limit, including as applicable:
1) Number of parking spaces;
2) Area of hardscape;
3) Area of “Additional Allowance” uses; and
4) Calculated total site lumen limit.
(f) Tabulation of total proposed site initial lumens.
(g) Calculation for determination of limits to off‐site impacts, including:
1) Luminaire ID;
2) Luminaire mounting height;
3) Distance to closest property line;
4) Orientation (ideal or not ideal); and
5) Allowed BUG rating.
Incomplete submittals will be rejected.
Residential
When a Bexar County Site Development Permit (ROW permit, OSSF permit, Floodplain
Development Permit) is submitted, a “Lighting Ordinance Compliance” plan or plan set shall also
be submitted to the Department for approval. At a minimum, the plan or plan set must include:
(a) Drawing showing property line, site improvements and locations of proposed lighting
equipment. Drawings need not be to scale or formally drafted. For a tract housing
contractor, a typical site plan for each style of home to be built in the development may
be submitted in lieu of a site specific submittal for each lot.
(b) Photos or specification (cut) sheets showing proposed luminaires.

(c) Initial lumens per luminaire.
(d) Luminaire shielding description.
(e) Luminaire controls description (e.g. motion sensor), if applicable.
XVI. VARIANCES
Bexar County Commissioners Court may grant a variance to the requirements of this Order
where a literal enforcement of the provisions will result in unnecessary hardship. A variance
request must be submitted to the Commissioners Court in writing that sets out the basis for the
request. No variance can be granted unless:
(a) It will not be contrary to public interest;
(b) It will be in harmony with the spirit and purposes of this Order;
(c) The plight of the owner of the property for which the variance is sought is due to unique
circumstances existing on the property, and the unique circumstances were not created
by the owner of the property and are not merely financial;
(d) The relief considered is the minimum necessary to provide equity without causing harm
to the military facility and/or its operations, based on the review of sufficient technical
data and analysis conducted by a certified professional, included as part of the record of
the proceedings; and
(e) The variance will not substantially weaken the general purposes of this Order.
(f) In addition to the criteria above, no variance shall be considered in a MLR‐1 area
provided the following additional conditions are followed:
1) A complete hard (paper) copy of the entire application, including any related
plans, forms, reports, data and other application materials are provided to the
designated military review authority no later than forty‐five (45) calendar days
prior to the commencement of the hearing;
2) The military review authority replies at least fifteen (15) calendar days prior to
the commencement of the hearing. If no response is received from the military
review authority at least fifteen (15) days prior to the commencement of the
hearing, the variance request will be deemed acceptable to the military review
authority; and
3) The military reviewing authority may testify at the hearing to voice support or
identify the impact the granting of the variance may have on the training
mission at the Installation.

(g) The approval of a variance may be accompanied by any conditions, stipulations and/or
modifications deemed necessary by the Commissioners Court to mitigate impacts on the
military and its operations.
XVII. VALIDITY AND SEVERABILITY
Where any provision of federal or state law conflicts with any provision of this Order, the more
restrictive provision will govern.
If any portion of this Order is held to be invalid or unconstitutional by a court of competent
jurisdiction, that decree or decision shall be limited to the particular portion of this Order
determined to be invalid or unconstitutional and the remainder of the Order shall continue in
full force and effect.
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WHAT IS LIGHT POLLUTION?
Light pollution is a general term used to describe the impact of electric light on the natural nighttime environment.
Light pollution has three components: Sky glow, light trespass and glare.
Sky glow is the term used to describe the brightening of the night sky, which leads to decreased star visibility. There
are natural sources of sky glow, including natural emissions from chemicals in the atmosphere, the Zodiacal light,
and the glow of the Milky Way. Electric light that is emitted upward or reflected into the sky contributes to sky glow
when it is reflected back down by humidity, clouds and other atmospheric chemicals. Lighting ordinances aim to
limit sky glow by requiring shielding of the light sources to eliminate wasted light emitted upwards. More advanced
lighting ordinances also limit the total amount of light allowed on a site to reduce the impact of light reflected
upward off of various surfaces.
Measurement of sky glow typically takes the form of two different metrics: naked-eye limiting magnitude (NELM)
and zenith luminance. NELM is the magnitude, or brightness, of the faintest star visible to the naked eye. Zenith
luminance is the brightness of the sky at zenith, or straight up, in a patch that does not include any celestial bodies.
The impact of sky glow is
rated on the Bortle scale.
The Bortle scale uses
additional criteria, such as
the visibility of the
Zodiacal light or the
visibility of certain
celestial objects, combined
with the NELM to rank the
sky in one of nine classes.
The scale ranges from
Class 1, which is an ideal
dark sky, to Class 9, which
is an inner-city sky where
only the planets and a few
stars are visible.
Sky glow measurements
do not account for the
variations across the sky
dome. For example, zenith
luminance captures only
the impact straight up but
does not address the
Figure 1: Bortle scale.
variations of brightness at
Source: www.fromquarkstoquasars.com
or near the horizon. Based
on the adjacency to the source of light pollution, the location of the sky dome brightening can vary both in its
location and distribution. Sources close by will lead to localized brightening near the horizon and distant sources
contribute most to a more distributed, overall sky dome brightening.
Light trespass is the second component of light pollution, and occurs when spill light falls where it is undesirable.
Typical issues with light trespass occur when unshielded light falls across property lines. Lighting ordinances
typically attempt to control light trespass by setting limitations for the light levels at the property lines.
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Glare is the third component of light pollution. Glare is the brightness of a light when looking directly toward it.
Well aimed and properly shielded lighting will create little glare from adjacent and distance properties. More
advanced lighting ordinances attempt to control glare by limiting the glare rating of light sources.

Environmental Context of Lackland AFB Training Annex
The Lackland AFB Training Annex is located West-Southwest of the city of San Antonio, Texas, within Bexar
County. The areas to the immediate North and East of the Training Annex are suburban with developed commercial
corridors. The area to the South and West of the Training areas are currently rural with little commercial
development.
Based on available Bortle ratings, the inner city of San Antonio has a Bortle Class 9 sky. At the training annex, the
sky is on the border of a Class 6-7.

Technologies Used at the Training Annex
The two main technologies used as the Training Annex for sighting at night are night vision goggles and forwardlooking infrared.
Forward-looking infrared (FLIR) imaging is limited to detecting only the infrared (heat) part of the electromagnetic
spectrum, typically in the 700 nm – 1 mm wavelength range. FLIR technology translates the measured heat
emissions into false-color images, assigning purples and blues to the coolest surfaces. FLIR technology does not
measure or translate visible light, and therefore is not impacted by any of the three components of light pollution.
Night vision goggles are sensitive to
the visible spectrum (380 nm – 740
nm) and typically into the nearinfrared range up to 1 mm. The most
common technology used for night
vision goggles is known as Image
Intensification. An image intensifier
takes in the available light, which is
typically below the minimum
threshold needed for visibility with
the naked eye, intensifies it using
added energy from a battery source,
Figure 2: Image intensifier schematic.
and reemits it as light. A typical image Source: Ohio State University Physics Department
intensifier is composed of three
components: a photocathode, a microchannel plate (MCP) and a phosphor screen. Light enters the image intensifier
via an objective lens, which focuses the image onto the
photocathode. The photocathode absorbs the photos and
reemits that energy as electrons, or electrical current.
Those electrons then flow through the MCP, which
maintains their direction of flow keeping the image
composed while multiplying their intensity with energy
injected from a battery source. Finally, the multiplied
electrons are absorbed by the phosphor screen, which
reemits the energy in the form of visible light. Most image
intensifiers produce green-scale images because green is
the most efficient phosphor conversion.
Figure 3: Night vision screen view.
Source: Wikimedia Commons
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Interaction of Light Pollution with Night Vision
Since night vision technology simply enhances the available visible light, it is highly sensitive to light pollution.
Specifically, glare from unshielded sources and overall sky glow can both contribute to reduced functionality.
Direct view of light sources causes a “halo” effect, where the glare source itself is completely washed out and there
is a halo of bright area around the source that can obstruct the view of anything directly adjacent to the light source.
Sky glow can contribute to reduced functionality by reducing the contrast of the object with its background. A
distant target at an equal elevation is typically viewed with the sky as the background. The object is seen if the
object stands in contrast to the background. As the brightness of the sky increases, the object can become more
difficult to detect due to the reduced contrast, referred to as a “gain down.” Night vision technology simply relies on
the actual contrast, intensifying the absolute brightness up to visible levels without modifying the contrast between
objects. If the contrast between the target and the background are similar, night vision will not increase the
likelihood of detection.
The challenge with the impact of sky glow on detection with night vision technology is that it is not associated with
the complete sky dome, but instead on the localized near-horizon brightening effects which are most impacted by
the proximity to the source of sky glow and may vary along the horizon depending on the adjacencies.

Research Activities
The US Army Corps of Engineers Engineer Research and Development Center’s Construction Engineering
Research Laboratory published “Ambient Light Encroachment at Military Installations” in October 2005. This paper
summarizes how the data available from the Nighttime Lights of the World program, obtained using the Operational
Linescan System (OLS) of the Defense Meteorological Satellite Program (DMSP), gives insight into the light
encroachment onto Fort Benning. The Nighttime Lights of the World program consists of a data set gathered using a
technology similar to image intensification, which helps to gather low-contrast and low-value lighting. That data,
therefore, documents the amount of upward light across the globe, and has been demonstrated to be a useful
predictor of population density.
Analyzing data gathered six years apart, researchers were able to demonstrate that the urban and suburban areas are
encroaching upon the base. As those light pollution sources get closer to the on-base areas used for training, the
negative impact on training operations increases. While this general statement is useful to illustrate the interaction of
developed areas with the base operations, it does not fully address the root of the concerns over the interaction of
light pollution, glare and light trespass on the functionality of the equipment used for training. Specifically, it does
not address the issue of glare sources, light trespass or horizon brightening, none of which can be measured via
satellite.

Recommended Actions
OLS data can be useful in assessing the general population trends as they form around the bases. But to curb the
impact of inevitable development, it is critical that lighting ordinances be enforced both on-base and immediately
adjacent. The lighting ordinance must address light trespass, light pollution, and glare by limiting the light output of
and distribution from the light sources used. The lighting ordinance should also limit the overall amount of light
allowed on a commercial site, reducing the amount of light reflected upward contributing to skyglow. Additionally,
the lighting ordinance should adjust restrictions and limitations, which allow for certain areas to be designated as
more light-sensitive, and thus more restrictive, by agencies holding jurisdiction. Finally, the lighting ordinance
should be defensible and enforceable, and be based on allowing industry-standard lighting design criteria to be met.
On-base lighting ordinances can serve to limit the glare from light sources while maintaining light levels necessary
for on-base activities. Glare restriction is also critical to on-base light sources in order to provide appropriate
lighting conditions for training. Off-base lighting ordinances can serve a critical role to limit the impact of future
development on skyglow and, most importantly, on horizon brightening.
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Communities Addressing Light Pollution that Affect
Nighttime Military Training

INTRODUCTION
Military installations are often important to state economies, generating thousands of jobs and billions of dollars in
economic activity and tax revenue. To protect the missions of military installations and the health of the economies
that rely on them, states and local jurisdictions have started taking steps to address encroachment issues. One of
these issues is light pollution, which can negatively impact military readiness and preparedness for effectively
conducting night training missions and exercises. The light emanating from various sources including public street
lights and local development activity results in light trespass, which can render night vision devices (used by the
military to train) ineffective and result in lost military training hours and skills.
The value of addressing light pollution emanating from local communities as it impacts military installations was
documented in an article, Strategies to Protect Arizona’s $9 Billion Military Economy: Western Maricopa County
Military Land Use Nexus (Footnote2013) in which it is noted that “The U.S. military enjoys an advantage in conflict
because of superior technology and capability with night vision devices. Although units continue to include training
in higher-light conditions to maintain realism in some situations, dark-sky conditions are essential for effective
testing and training.”
As urban development has moved closer to military installations over the past 30 years, the impact on nighttime
training has increased. The U.S. Army Corps of Engineers’ Research and Development Center has demonstrated
that land use impact buffers are typically no more than a couple of miles. However, on cloudy nights even light
from cities 10 or more miles away can generate ambient light levels too high for night vision devices to work
effectively.1
In a study titled, Ambient Light Encroachment at Military Installations, the impacts of light pollution are
documented in more detail especially related to the use of night vision equipment for operations at Fort Benning in
Georgia and Camp Lejeune in North Carolina.2 At the time, the Joint Land Use Studies (JLUS) conducted around
the country at many installations identified the issue as one of concern for local governments as they consider
managing the impacts of land use and the use of certain lighting fixtures on local military installations. The impact
on the local community’s development regulation near these two bases and other military installations is
documented further below.
This White Paper will present the status of outdoor lighting statutes and ordinances across the country and in the
State of Texas, and focus on the development of a process to advance localized regulations that will effectively
manage the negative impacts of light generated from local development on military night training missions.

1
USACE ERDC/CERL TR-04-4, Approaches for Evaluating the Impact of Urban Encroachment on Installation Training/Testing,
March 2004
2
LERDC/CERL Technical Note TN-05-2, October 2005
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STATE LEGISLATION
In 2011, the National Conference of State Legislatures identified Arkansas, Arizona, Colorado, Connecticut, Maine,
Minnesota, New Hampshire, New Mexico, Oklahoma, Rhode Island, Texas, Vermont and Wyoming as states that
have enacted state statutes addressing lighting pollution and encroachment.3 As of 2014, legislation has been
introduced in at least 27 states and has been adopted in 18. While 13 states have enacted legislation to preserve the
dark night sky to protect future military training and testing, this legislation also serves another benefit in the energy
saving aspects of minimizing light trespass for local governments. This benefits other communities by reducing
budgets for street lights and lighting used in development activities. The following pages summarize the 13 states
legislation identified by the National Conference of State Legislatures for reducing light pollution to minimize
encroachment and incompatible land use near military installations.

State of Arkansas
The State of Arkansas enacted the Arkansas Shielded Outdoor Lighting Act, which became effective January 1, 2006
and was amended in 2013. The intent of this law is to protect the Arkansas Night Environment by regulating
outdoor lighting and promoting safety, conserving energy, saving tax dollars and most importantly preserving the
natural nighttime environment for the general welfare of the citizens, wildlife, and astronomy. The 2006 law
requires any street lights paid for with public funds to be shielded light fixtures and provided an opt-out option for
counties or municipalities. Counties and municipalities could opt out of installing shielded light fixtures if the
fixtures were proven cost prohibitive after assessing total cost including acquisition of shielded lighting fixtures and
operation of energy costs. Some communities including Russellville and Lavaca began opting out of the
regulations, which meant the protection of the night sky was not being executed in some communities and long-term
cost savings were not being realized. Therefore, the impetus for the amendment of this Law in 2013 was to strike
the opt-out option and make it unlawful for excessive or unreasonable light trespass to occur without permission of
the property owner. Other regulations were enacted in the amendment as well. The following regulations are
provided, but are not meant to be an exhaustive list. The entire engrossed bill can be found in Appendix A of this
white paper.
(a) An agency, public corporation, county, or municipal subdivision of this state shall not use public
funds to operate, maintain, install, or cause to be installed any new or replacement permanent
outdoor fixture unless the following conditions are met:
(1) The permanent outdoor fixture is a fully shielded fixture when the rated output of the
permanent outdoor fixture is greater than one thousand eight hundred lumens (1,800 lm);
(2) The permanent outdoor fixture is designed to maximize energy conservation and to minimize
light pollution, glare, and light trespass;
(3) The permanent outdoor fixture's maximum illuminance does not exceed what is adequate for
that purpose under guidelines recommended for that purpose by the Illuminating Engineering
Society of North America, as the guidelines existed on January 1, 2013, or the minimum
illuminance recommendation for that purpose by the United States Department of Transportation,
as the recommendation existed on January 1, 2013;
(4) For roadway lighting unassociated with intersections of two (2) or more streets or highways, a
determination is made by the Director of the Arkansas State Highway and Transportation
Department or his or her designee or body of jurisdiction or a designee the purpose of the lighting
installation or replacement cannot be achieved by reduction of the speed limit, installation of
reflectorized roadway markers, lines, warnings, or informational signs, or other passive means;
and

3

NCSL Website http://www.ncsl.org/research/military-and-veterans-affairs/minimize-encroachment-on-militaryinstallations.aspx
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(5) Full consideration has been given to the use of public funds for the goals of eliminating glare,
light pollution, and light trespass, reducing energy use, and preserving the natural night
environment.
The Arkansas Shielded Outdoor Lighting Act also placed regulations on outdoor lighted signs, requiring the use and
installation of shielded lighting fixtures and majority of the light be directed to the advertisement. The act also
regulated security lighting for commercial and residential uses in that an electric utility could not provide service or
maintain lighting fixtures that did not meet the output level of less than 1,800 lumens.
Additionally, this Law regulated that only red lights may be used on elevated structures during nighttime hours
unless a waiver is obtained from the Arkansas Aviation and Aerospace Commission or precluded by federal law.
This addresses safety concerns associated with aircraft and aviation operations or activities.
Sources: http://ssl.csg.org/dockets/26cycle/2006C/2006C/2006Cbills/0326c01ar.pdf;
http://www.arkleg.state.ar.us/assembly/2013/2013R/Bills/HB1568.pdf

State of Arizona
In the Arizona Revised Statutes, Title 49, Chapter 7 Light Pollution, shielded lighting fixtures or partially shielded
lighting fixtures are required for all outdoor lighting fixtures. Incandescent lights should be 150 watts or less and
other sources should be 70 watts or less. The code exempts street lights from this regulation if shielding is not
available from the manufacturer. Additionally, the code exempts emergency lighting used by police, firefighters,
correctional and medical personnel and lighting that is operational for the duration of the emergency event.
Furthermore, the lighting used in the cases for construction, reconstruction, improvement, or maintenance of
roadway or highway and lighting used in major construction or renovation of municipal buildings or structures
within a city or town are exempt from these regulations.
From 2007, the effective date, the State has regulated that non-conforming light fixtures may remain in operation as
long as the lights are shut-off with an automatic timer between the hours of midnight and sunrise. Moreover, the
State prohibited the use of mercury vapor light fixtures after January 1, 2011. Finally, the code states that airport
lighting is exempt from these regulations and towns, cities, and counties may be exempt from these regulations if
they adopt an ordinance that is more stringent than this code.
Arizona, one of the original states to restrict outdoor lighting primarily for protection of observatory dark skies,
requires new lighting fixtures to be fully-shielded with some exemptions; statutes also allow local governments to
“Adopt and enforce standards for shielding and filtration of commercial or public outdoor portable or permanent
light fixtures in proximity to astronomical or meteorological laboratories.” The State statutes also require general
and comprehensive plans to identify zones of potential conflict with military airports and enact regulations to protect
against noise and accident potential, which allows for the restriction of “direct and indirect reflective light
emissions.”
Source: http://www.azleg.state.az.us/ArizonaRevisedStatutes.asp?Title=49

State of Colorado
The Colorado Revised Statutes Title 24, Chapter 82, Section 902 requires that state-funded outdoor lighting fixtures
installed after July 1, 2002 must meet several requirements including:





outdoor lighting that emits greater than 3,200 lumens is a full-cutoff luminaire;
minimum illuminance should be adequate for its intended use and consideration should be given to
recognized standards including but not limited to the standards adopted by the Illuminating Engineering
Society of North America;
consideration of costs, energy conservation, glare reduction, minimization of light pollution, and the
preservation of natural night environment; and
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for purposes of lighting a designated highway in the state highway system, the Department of
Transportation determines that the purpose of the outdoor lighting fixture cannot be achieved by the
installation of reflective road markers, lines, warning or informational signs, or other effective methods that
do not require the use of artificial light.

Sources: http://www.legislativestatemap.org/Colorado.html; http://tornado.state.co.us/gov_dir/leg_dir/olls/sl2001/sl_203.htm

State of Connecticut
In 2003, the State of Connecticut enacted House Bill 5686, an act that aimed to reduce light pollution and glare from
private property floodlights located within the state rights-of-way. The law intended to prohibit floodlights to
illuminate private property located near and within state rights-of-way unless the floodlights met certain
requirements. Floodlights are used to light outdoor events during less than optimal visual acuity and night events.
Floodlights have also been used on private property for security and safety purposes. The law defines a floodlight as
a light that emits more than 1,800 lumens and luminaire is also defined as the lamp and the fixture in its entire
assembly. This law establishes standards for such lights and their fixtures. The regulations indicate that any
luminaires are prohibited from being located within state highways and rights-of-way unless the following
regulations are met:





the luminaire is designed to maximize energy conservation and minimize light pollution, glare and light
trespass;
the maintained illuminance levels it produces are equal to the minimum levels recommended by the
Illuminating Engineering Society of North America for the lighting application; and
the luminaire is sufficiently shielded and aimed so that:
o

its direct light is not visible at any point on the highway where the viewing height is four feet or more
and the distance from the pole is 70 feet or more, and

o

there is no light trespass onto properties adjacent to the one for which the illumination is intended and
its direct light is not visible at a viewing height of five feet or more at any point along the adjacent
property line.

Additionally, the law establishes retroactive compliance for electric company distributors by penalizing the
company for light fixtures that do not meet the requirements after October 1, 2005. The law places a $100 penalty
on any and all fixtures that violate the regulations. The company has a 90-day grace period to correct the violation;
however, after the 90th day, the company is penalized $100 / day for the violation.
Sources: http://www.legislativestatemap.org/Connecticut.html, http://search.cga.state.ct.us/dtSearch_lpa.html.

State of Maine
In 2009, the State of Maine enacted a law requiring the Executive Department, State Planning Office that a review
of commercial outdoor lighting was to occur in order to establish outdoor lighting standards to minimize light
pollution and encourage the sustainability of the state’s natural environment. The intent of this review was also to
support the identification of policy options for promoting outdoor lighting regulations for commercial development.
The States Planning Office completed the review and findings in mid-January 2010.
As a result of this law, Maine revised its statutes for outdoor lighting. The following regulations can be found in the
Maine Revised Statutes, Title 5, Part 4, Chapter 153, Subchapter 1-A: Energy Conservation in Buildings Act,
Section 1769. The law defines all the necessary terms to understand outdoor lighting policy and regulations as many
states have defined outdoor lighting policies. The law restricts any person from replacing or installing lighting
fixtures with state funds without meeting the established requirements. The requirements are:
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the luminaire is a full cutoff luminaire when the rated output of the luminaire is greater than 1,800 lumens;
the luminaire's maximum illuminance does not exceed the minimum illuminance recommended for that
purpose by the Illuminating Engineering Society of America or the federal Department of Transportation;
and
the Director of the Bureau of General Services ensures that consideration is given to minimizing glare and
light trespass.

The law established exceptions to these requirements, which are only permitted when one of the following is
present:




federal laws, rules and regulations take precedence over these provisions; or
the Director of the Bureau of General Services determines that there is a compelling safety interest that
cannot be addressed by any other method.

Sources: http://www.legislativestatemap.org/Maine.html; http://www.mainelegislature.org/legis/statutes/5/title5sec1769.html

State of Minnesota
In 2013, the State of Minnesota amended a law previously enacted that provides for the development of a model
lighting ordinance and grants authority to local governments to adopt, adapt, and implement a lighting ordinance.
Chapter 16B, Section 328 of the Minnesota Statutes establishes the authority for local governments to develop this
ordinance to regulate lighting to reduce light pollution. There is no opt-in or opt-out option for this law; therefore,
the towns, cities, and counties shall comply with it. The law identifies various elements to assist the communities in
developing a comprehensive lighting ordinance to assure a good sustainable ordinance is developed for the
community and the overall goal of the reduction of light pollution is achieved from all types of development
including residential, commercial, and industrial. The model ordinance must address the following elements:



standards for lighting on private property; outdoor advertising; lighting on commercial, industrial, or
institutional property; canopies covering fueling stations; and public streets, sidewalks, and alleys;



how illumination levels should be measured;



possible exemptions, such as for temporary emergency or hazard lighting;



recommended elements for an exterior lighting plan for a development;



treatment of nonconforming lighting;



lighting standards that may apply in special subdistricts;



light pole maximum heights; and



light trespass.

Similar to other states, Minnesota requires that state-funded outdoor lighting fixtures be fully cutoff luminaires
(lamp and fixture) and not generate an output greater than 1,800 lumens. Additionally, illuminance should comply
with the recommended minimum standards for illuminance for the intended purpose of the light as recognized by
national standards.
The elements identified in the law for the model lighting ordinance are a good example of a comprehensive
ordinance for reducing light pollution. However, an assessment of the element prescribed above omits the
placement or siting of luminaires from one another—the proximity of one luminaire to another can also generate
wasteful light emission.
Sources: http://www.legislativestatemap.org/Minnesota.html; https://www.revisor.mn.gov/statutes/?id=16b.328
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State of New Hampshire
In 2009, the State of New Hampshire enacted House Bill 585, an act designed to encourage municipalities to enact
local ordinances or regulations to decrease energy consumption generated by outdoor lighting, reduce light pollution
and glare, and to preserve dark skies wherever practical. Similar to other states’ legislation, the bill restricts any
person from replacing or installing outdoor lighting fixtures with state funds without meeting the established
requirements. The following are requirements stipulated by the law:





the luminaire is a fully shielded luminaire when the rated output of the luminaire is greater than 1,800
lumens;
the maximum illuminance at the designated surface does not exceed the minimum illuminance level
recommended for that purpose by the Illuminating Engineering Society of North America or the Federal
Highway Administration; and
the director of the agency responsible for the funding of such luminaire or having authority over the
illuminated infrastructure ensures that consideration is given to minimizing glare and light trespass.

The bill established exceptions to these requirements and are only permitted when one of the following applies:







compliance would create a conflict with federal laws or regulations;
the director of the agency responsible for funding the installation of such luminaire or having authority over
the illuminated infrastructure determines that there is a compelling safety interest that cannot be addressed
by any other method;
with respect to roadway lighting on state highways, when in specific instances the commissioner of
transportation determines that use of a fully shielded luminaire would compromise the safety of the public
utilizing the highway, increase the cost of the lighting plan or lighting replacement for the highway, or
violate any provision of federal law; or
the luminaire shall be used to illuminate designated public and historic structures, monuments, and flags of
the United States of America and the state of New Hampshire.

The bill also restricts public utility companies from installing or replacing permanent outdoor lighting for purposes
of roadway lighting if the cost is covered by municipal funds, unless one of the following applies:





III. (a) the luminaire is a fully shielded luminaire when the rated output of the luminaire is greater than
1,800 lumens;
III. (b) the maximum illuminance at the designated surface does not exceed the minimum illuminance
recommended for that purpose by the Illuminating Engineering Society of North America or the Federal
Highway Administration; or
III. (c) the governing body of a municipality may waive the provisions of subparagraphs (a) and (b) when,
after written notice from the public utility company 30 days prior to the installation or replacement of the
luminaire, the governing body determines that a waiver is necessary for the lighting application.

The bill furthermore enacts state policy to encourage local municipalities to enact ordinances and regulations to
conserve energy, minimize light trespass and glare, and to maintain dark skies, where applicable, as an asset to rural
character. Also detailed in the bill is the establishment of a part-night rate or midnight service for unmetered
roadway / area lighting to boost energy conservation and savings.
Additionally, the bill requires a report from the state Department of Transportation, mandating that the department:
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May 2015

Community Lighting Study Whitepaper




explore how energy and maintenance costs can be reduced by replacing existing luminaries with lowerwattage, fully shielded luminaries or by eliminating roadway lighting altogether where appropriate; and
beginning November 1, 2009 and each November 1 thereafter, submit an annual report of its activities and
findings to the office of energy and planning.

While elements identified in the bill are a good example of a comprehensive legislature for reducing light pollution,
the bill overlooks the placement or replacement of personal light fixtures in regards to light trespass and glare.
Sources: http://www.legislativestatemap.org/NewHampshire.html;http://www.gencourt.state.nh.us/legislation/2009/HB0585.html

State of New Mexico
New Mexico is one of the few states that has an act, called the Night Sky Protection Act, to protect dark skies. The
act (NMSA §74-12-1 et seq.) helps to regulate outdoor lighting fixtures at night to maintain and preserve the state’s
dark sky while conserving energy, promoting safety, and maintaining the environment for astronomy. The act
mandates that all outdoor luminaires installed after January 1, 2000 be shielded, with the exception of incandescent
luminaires of one hundred fifty watts or less, and other light sources of seventy watts or less. The Night Sky
Protection Act exempts the following from the requirements of the law:






outdoor lighting fixtures on advertisement signs on interstates and federal primary highways;
outdoor lighting fixtures existing and legally installed prior to the effective date of the Night Sky Protection
Act; however, when existing lighting fixtures become unrepairable, their replacements are subject to all the
provisions of the Night Sky Protection Act;
navigational lighting systems at airports and other lighting necessary for aircraft safety; and
outdoor lighting fixtures that are necessary for worker safety at farms, ranches, dairies, feedlots or
industrial, mining or oil and gas facilities.

The requirements found within the Night Sky Protection Act do not apply to a county or municipality that has
adopted ordinances or regulations restricting light pollution that are equal to or more stringent than the provisions
within the act.
Several state bills pertain to the enforcement of the Night Sky Protection Act and regulations of shielded lighting.
These include SB 391 (2007), HB 461 and HB 362 (both 2009). House Bill 362 amends the Night Sky Protection
Act to include mandatory duties of enforcing the Night Sky Protection Act given to the construction industries
division of the regulation and licensing department as it applies to public buildings subject to permit and inspection,
while each political subdivision of the state is tasked with fully enforcing the act and the provisions found within.
Sources: http://delapp.com/codes/nm_night_sky_protection_act_nmsa74-12-1.php;
http://www.legislativestatemap.org/NewMexico.html

State of Oklahoma
Although it is not legislature that directly deals with outdoor lighting, Oklahoma Revised Statutes §11-43-101.1
(which include HB 2412 [2006]; HB 2472 [2004]; HB 2115 [2002]; and SB 658 [2001]) allows any jurisdiction
within an Air Installation Compatible Use Zone (AICUZ) study area, a Joint Land Use Study (JLUS) study area,
Army Compatible Use Buffer (ACUB), or an Environmental Noise Management Plan (ENMP) of a military
installation to enact ordinance restricting or prohibiting future uses within the aforementioned areas which may
create military incompatibility (or interfere with military operations) through noise, health, or safety issues.
The ordinance, to be enacted by the local jurisdictions as applicable, restricts or prohibits future uses within the
AICUZ or JLUS study areas which may produce light emissions, either directly or indirectly, or by reflective light,
which would interfere with pilot vision and aerial or ground-based night vision training.
The local ordinance restrictions within the AICUZ or JLUS study area also applies to future uses that will create
excess noise, dust, smoke, electrical emission interference, vertical obstructions, or bird aircraft strike hazards.
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While this legislature deals with encroachment issues in lands adjacent to military installations and discusses night
vision training, it lacks any mention of the maintenance and preservation of dark skies.
Sources: http://www.legislativestatemap.org/Oklahoma.html; http://www.oklegislature.gov/

State of Rhode Island
Rhode Island Revised Statutes § 42-136-4, Outdoor Lighting Control mandates that new or replacement outdoor
luminaires by or for a state agency are “no more than two percent (2%) of the total lumen in the zone of ninety (90)
to one hundred eighty (180) degrees vertical angle if the rated output of the lumen is greater than thirty-two hundred
(3,200) lumens”. Additionally, the statute encourages passive means for roadway lighting, such as reflective
roadway markers and lines, and the conservation of energy and minimizing of glare and light trespass.
Exceptions to the requirements found in § 42-136-4 apply to the following instances:



where federal laws, rules or regulations preempt state regulations;



where fire, police, rescue or repair personnel need light for temporary emergencies or road repair work;





where there are special requirements, such as sports facilities, historic decorative considerations or flag
lighting. All such lighting shall be selected and installed to shield the lamp or lamps from direct view to the
greatest extent possible and to minimize upward lighting and light pollution;
where there is substantial nighttime pedestrian traffic in an urban area and an engineer experienced in
outdoor lighting has deemed it necessary to permit the installation of partially shielded lighting units; or
where it has been determined that a reasonable safety and security interest exists that cannot be addressed
by another method without increasing the cost or reducing the effectiveness of the lighting.

Again, while this legislature deals with outdoor lighting issues and usage, it lacks any mention of the maintenance
and preservation of dark or night skies. This legislation was spawned by House Bill 7990, first introduced in 2000.
Sources: http://www.legislativestatemap.org/RhodeIsland.html;http://webserver.rilin.state.ri.us/Statutes/TITLE42/42-136/42136-4.HTM

State of Texas
Texas Local Government Code §240.032; House Bill 1013 (2009) allows counties with a population of more than 1
million and containing at least five U.S. military bases, along with any county adjacent to that county that is within
five miles of a base, to adopt orders at the request of a base to regulate the installation and use of outdoor lighting
within five miles of the installation.4 While the State of Texas has several other statutes regarding outdoor lighting,
this one specifically adheres to outdoor lighting and its direct impacts on, and from, military installations.
Texas Local Government Code §240.062; House Bill 2648 (2007) relates to the authority of counties to regulate the
use of outdoor lighting, in which it details county regulatory authority and adoption of orders by the commissioners
court pertaining to outdoor lighting in unincorporated areas of the county. “Orders must be designed to protect
against the use of outdoor lighting in a manner than causes excessive glare, light trespass, skyglow, environmental
concerns, or any other negative effect on public safety or the ability of another person to use and enjoy the person’s
private property”. In the orders adopted by counties, the commissioner’s court is allowed to:



require that a permit be obtained from the county before the installation and use of certain types of outdoor
lighting in a regulated area;



establish a fee for the issuance of the permit;



prohibit the use of certain types of outdoor lighting;

4

Texas Local Government Code §240.032; 2009 House Bill 1013. http://www.ncsl.org/research/military-and-veteransaffairs/minimize-encroachment-on-military-installations.aspx
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establish requirements for the shielding of outdoor lighting; and



regulate the times during which certain types of outdoor lighting may be used.

House Bill 3633 (2009) added Government Code §2158.182, which relates to outdoor lighting on state property,
detailing that state agencies may not purchase, install, or maintain a luminaire on state owned land for outdoor use
unless the lamp achieves an efficiency of no less than 60 lumens per watt, and has a minimum life of 50,000 hours.
Several other state bills (HB 2857, HB 1902 [both 2009]) that pertain to regulation of outdoor lighting relate to
lighting proximate to astronomy facilities and maintaining the dark skies for astronomical observation purposes.
Additionally, in the Texas Health and Safety Code, §425.002 addresses standards for state-funded outdoor lighting
fixtures. These are similar to the ones procured from HB 3633, but also include a description of “light pollution” as
the night sky glow and a mention of full consideration given to preserving the natural night environment.
Sources: http://www.legislativestatemap.org/Texas.html; http://www.capitol.state.tx.us/tlodocs/81R/billtext/pdf/HB01013S.pdf

State of Wyoming
Wyoming Annotated Statute § 37-16-202 details tariffs for outdoor lighting in the state. It states that “all electric
utilities shall offer tariffs for utility provided outdoor lighting that provide an option for all electric customers to
choose lighting apparatus designed to minimize light illuminating unintended areas and maintain dark skies.”5
Additionally, §18-2-101 was amended in 2009 to include the addition of a general power of governing bodies in
relation to lighting. The amendment details the “adoption of resolutions regulating the types, construction,
installation and uses of outdoor electrically powered illuminating devices, lighting practices and systems in order to
reduce light pollution and light trespass.”6
While the statute and amendment are both short in length, they are comprehensive in nature and include mandates of
utility companies to offer an incentive to all electric customers of the state for the preservation of dark skies and
mitigation of light trespass, as well as description of the local authority to regulate such lighting.
Sources: http://www.legislativestatemap.org/Wyoming.html; http://legisweb.state.wy.us/LSOWEB/Default.aspx

5
6

Wyoming Statutes Annotated, http://www.lexisnexis.com/hottopics/wystatutes/
http://legisweb.state.wy.us/2009/Introduced/SF0027.pdf
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OTHER STATE LEGISLATION
State of California
The State Statutes of California were designed primarily to reduce over-consumption of energy with the unintended
advantages of reducing light trespass and the subsequent sky glow. The statutes require all outdoor lighting be
restricted by the zones that are developed by the ASHRAE (formerly the American Society of Heating,
Refrigerating and Air Conditioning Engineers) standards with specific allowances for each type of use. All outdoor
lighting must be fully cut off and have timers to ensure controls are established for automatic shutoff to ensure lights
are not on during the day. Dependent on residential density and land use allocation, some local regulations can be
more restrictive for light trespass, maximum levels of lighting and dark sky requirements, while others are a bit
more lenient. While some jurisdictions employ dark sky regulations, there is no state level dark sky ordinance.
California Energy Commission (CEC) Title 24, Part 6 is the Energy Efficiency Standards for Residential and
Nonresidential Buildings for the state. The 2013 revisions of the Building Energy Efficiency Standards provide a
section on mandatory requirements for lighting systems. Section 103.2, titled Outdoor Lighting Controls and
Equipment details luminaire cutoff requirements and exceptions, controls for outdoor lighting and exceptions, and
tables with maximum lumens for upwards facing light ratings and glare ratings per the four outdoor lighting zones.
Sources: http://www.darksky.org/outdoorlighting/lighting-ordinances/35-ida/outdoor-lighting/81-other-ordinances;
http://www.energy.ca.gov/title24/

State of Delaware
Delaware Code Title 7 Conservation, §71A provides regulations of outdoor lighting for the state. The code section
contains standards for state-funded outdoor lighting fixtures and states that outdoor lighting fixtures can be
designed, installed or replaced using state funds only if one of the following applies:






the new or replacement outdoor lighting fixture is a cutoff luminaire if the rated output of the outdoor
lighting fixture is greater than 1,800 lumens;
the minimum illuminance adequate for the intended purpose is used with consideration given to nationally
recognized standards;
for lighting of a designated highway of the state highway system, the Department of Transportation
determines that the purpose of the outdoor lighting fixture cannot be achieved by the installation of
reflective road markers, lines, warning or information signs, or other effective passive methods; and
full consideration has been given to the Department of Transportation's Traffic Lighting Policy, energy
conservation, reducing glare, minimizing light pollution, and preserving the natural night environment.

Like other states, the statute attempts to control outdoor lighting issues and usage, yet it lacks any specific mention
of the maintenance and preservation of dark or night skies, aside from the description of “night sky glow”.
Sources: http://www.darksky.org/outdoorlighting/lighting-ordinances/35-ida/outdoor-lighting/81-other-ordinances;
http://delcode.delaware.gov/title7/c071a/index.shtml

State of Florida
Florida has a statute that requires when changes to comprehensive plans, plan amendments and changes to land
development regulations affect the intensity, density, or use of land near military installations, they must be
transmitted to the commanding officer. At the request of the commanding officer, other applications for
development orders that require any variance to height or lighting, or noise attenuation requirements must also be
transmitted for review and comment if they are in the area that a comprehensive plan identifies as in the zone of
influence of the installations.7

7

Florida Title XI County Organization and Intergovernmental Relations statute
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As with many states, while some local jurisdictions in Florida employ dark skies regulations, there is no state level
dark sky ordinance or outdoor lighting ordinance.
Source: http://www.leg.state.fl.us/Statutes/index.cfm?App_mode=Display_Index&Title_Request=XI#TitleXI

State of Hawaii
The Starlight Reserve Act of 2009 (Act 161, SB 536) requires the state Department of Business, Economic
Development, and Tourism (BEDT) with the assistance of a temporary advisory committee, to develop a statewide
starlight reserve strategy to assist in the preservation of the night sky and its related scientific, natural, cultural,
astronomical, and landscape values. “A starlight reserve is a site where a commitment to defend the quality of the
night sky and access to starlight has been established.” The statewide starlight reserve strategy is based on the
following principles:







to value, protect, and promote the tangible and intangible worldwide cultural heritages associated with the
night sky;
to defend the quality of the night sky for astronomical observation, including establishing measures and
regulations to prevent its deterioration through light and atmospheric pollution;
to establish new bases, especially in natural areas;
to safeguard the equilibrium of the biosphere and to protect the earth's biological diversity whose nocturnal
and diurnal habitats are threatened by light and atmospheric pollution; and
to preserve and recover the quality of nocturnal starlit landscapes that have traditionally been perceived by
people as an integral part of their natural and cultural heritage.

Additionally, the state Department of BEDT, with the assistance of the Starlight Reserve Committee, was also
mandated to propose legislation to implement a statewide lighting law, which takes the following into consideration:






develop rules regulating the requirements of outdoor lighting to guarantee the protection of night sky
quality;
incorporate measures to conserve energy and promote responsible outdoor night lighting;
develop standards for intelligent lighting design in architecture, urban planning, engineering and
infrastructure development;
strengthen statewide commitment to preserving the night sky by adopting intelligent lighting in the public
sector;



promote labeling to recognize intelligent lighting fixtures and products;



develop alliances with both public and private entities primarily responsible for outdoor night lighting;



develop measures to avoid obtrusive light and improve the quality of life of local populations; and



educate local residents about existing solutions, as well as the environmental, personal, and energy‐saving
benefits that intelligent night‐sky lighting entails.

Sources: http://www.legislativestatemap.org/Hawaii.html; http://www.capitol.hawaii.gov/session2009/bills/SB536_CD1_.htm
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State of Michigan
Michigan Natural Resources and Environmental Protection Act (Act 451, 1994), Section 751 describes lands
designated as Dark Sky Preserves, all of which are state-owned lands around Lake Hudson, Wilderness State Park,
and other state forestland in Emmet and Huron counties. Within §324.75104 are detailed outdoor lighting
requirements in such areas and the mandate of the local planning commission to ensure outdoor lighting within these
Dark Sky Preserves conforms to the following:



lighting shall be directed downward;



whenever possible, lighting shall be provided by fully shielded fixtures; and



wherever practical and appropriate, outdoor lighting fixtures shall be motion sensor fixtures, and not
fixtures that remain lighted during all hours of darkness.

Pursuant to Section 751, local commissions are also required to ensure that any outdoor lighting within these Dark
Sky Preserves is installed only for safety, security, or the reasonable use and enjoyment of property within. While
the preserves are scattered around suburban Michigan, §324.75102 restricts preserves in the Upper Peninsula.
Source: http://www.legislature.mi.gov/(S(33ch5w555p4jrkbiquhnfnuz))/mileg.aspx?page=getObject&objectName=mcl-4511994-III-4-2-PARKS; http://www.darksky.org/outdoorlighting/lighting-ordinances/35-ida/outdoor-lighting/81-other-ordinances
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LOCAL COMMUNITIES’ OUTDOOR LIGHTING
REGULATIONS RELATED TO MILITARY INSTALLATIONS
The JLUS process has been utilized to examine local community development impacts on military installations for
the past 30 years. The combination of the increasing impact of development near military installations, the
technological advancement of night vision training and the expansion of night training missions have escalated the
need in the past decade in JLUS studies. This recognition has occurred across the country in many communities. A
representative sample of local regulation associated with military installations follows below.
Luke Air Force Base (AFB). Luke AFB, located in southwest Arizona, completed a JLUS in
early 1988 that did not identify light pollution as an issue. Subsequent studies have also not
identified this as an issue.8 However, Arizona has led the country in concern over sky glow and
other impacts of light pollution and as a result, numerous local and state regulations have been
established.








In 1991, the State of Arizona required all fixtures to be fully or partially shielded.
The Maricopa County Association of Governments published a Draft Pattern Outdoor
Lighting Code in 2010 that is extensive in its breadth and scope. This model ordinance
was intended as a guide for local communities and identifies fully and partially-shielded
outdoor fixtures and other regulatory structures.
Maricopa County, the home of Luke AFB, has an extensive Dark Sky ordinance
regulating requirements for full or partial shielding of different light sources, restricting
the time of recreational lighting after 11:00 pm and requiring all lighting installed after
1985 to conform to these regulations.
Another local community, Buckeye, requires more extensive and different lighting
controls in their ordinance. Buckeye’s city ordinance requires full cutoff luminaires, no
up-lighting of any signage or building, motion sensor requirements for any security
lighting, and a restriction of one (1) foot-candle at the property boundary for any onsite
lighting.

Eglin Air Force Base. Located in the panhandle of Florida, Eglin AFB was the subject of a 2009
JLUS sponsored by Okaloosa, Santa Rosa, and Walton counties.





8
9

The study identified substantial growth in the impact of outdoor lighting from 1993 to
2006 utilizing National Oceanic and Atmospheric Agency satellite photography and
identified this as a long-term risk to the extensive night training missions located at the
base
The study stated the following in Section 1.3.4 Outdoor Lighting “Stationary or mobile
outdoor lighting can cause difficult and unsafe night flying conditions when located near
airfields or underneath airspace designated as low altitude Military Training Routes.
Night training operations are frequently conducted at the airfields on Eglin AFB and
within the military training routes that transition into airfields. These training operations
are conducted using night vision equipment that is degraded when exposed to bright
light. If pilots are unable to train with night vision goggles because of lights in the area
that are too bright, the pilots do not maintain the qualifications necessary to continue
flying. Assessing areas where bright ground lights could interfere with night operations
provides information for making decisions on locations of new light sources.” 9

Air Installation Compatible Use Zone (AICUZ) Study in 1995 and 2003
Eglin Air Force Base Joint Land Use Study, 2009
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Resulting legislation in Santa Rosa County was extensive in its scope. It established a
Military Airport Zone with part of its purpose being “Accordingly, it is the intent of this
Code to encourage outdoor lighting practices and systems that will minimize light
pollution, glare, and flash illumination that may interfere with a pilot's or navigator's
ability to control or navigate aircraft. The intent is also to promote optimum conditions
for effective night-time military flight operations and ground training.” The code
requires fully shielded cutoffs for all outdoor lighting and a plan to be submitted and
approved by the Planning Director10
Okaloosa County has restricted lighting in commercial zones to “No continuous light or
glare shall extend onto any adjacent or nearby property.”
One of the local communities, Destin, also has limited outdoor lighting. Destin’s code
has identified a limit of impact from outdoor lighting on adjacent property. From
residential uses, outdoor lighting on adjacent residential properties is restricted to 0.2
foot-candles and zero from commercial uses to residential uses. All light fixtures shall
meet the Illuminating Engineering Society of North America definition of cutoff fixtures.
The code also requires a plan that is professionally prepared measuring all off site
impacts.
Fort Walton, another local community, has added restrictions in its planned unit
development zone to require fully shielded outdoor lighting.

Tri-County Small Area Studies. The Tri-County Small Area Studies were developed for the
communities surrounding Eglin AFB located in the panhandle of Florida in 2012 upon the
completion of the 2009 JLUS for which the small area studies were recommended. This study
was commissioned by Okaloosa County in partnership with Eglin AFB, Santa Rosa and Walton
counties, and numerous cities. The studies sought to develop turn-key ready-to-adopt ordinances
that would protect the long-term viability of the Eglin AFB Reservation by addressing standard
lighting controls for all the jurisdictions, recommendations for land uses and densities and
intensities of land uses in military impacted areas, and various other elements such as a sound
attenuation measures. Due to the unique and expansive geography, it was necessary to develop
individually unique ordinances for certain jurisdictions involved in the study. The study resulted
in the following recommendations regarding lighting controls:



Recommended amending Okaloosa County’s Land Development Code (LDC), Chapter 3
to include a section for military compatible lighting. The major components of the
amendment include the following:
Section 3.10.00 Military Compatible Outdoor Lighting
3.10.01 Applicability: The requirements of this Section shall apply within the Eglin
North Encroachment Protection Zone and MIPA III overlay zones as shown on the
Comprehensive Plan Future Land Use Map.
3.10.02 Guidelines and Standards: The following guidelines and standards are
applicable to applications for development approval submitted after _______, 2012.
1. For purposes of this Section “outdoor lighting” means illumination of an outside
area or object by any manmade device that is located outdoors and produces light.
2. Industrial, commercial, institutional, or recreational uses or facilities shall not use
outdoor lighting which projects vertically. Outdoor lighting for all developments
shall incorporate shielding or covering in its design and installation to reflect light

10

MAZ 11.08.01
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downward. No outdoor lighting shall be allowed which is similar in size, pattern,
color, or intensity to airport lighting, and which may impede the ability of pilots to
distinguish such outdoor lighting from airfield lighting.
3. Any application for development approval that contemplates outdoor lighting
shall include a “Lighting Plan” that clearly shows the location of all outdoor light
fixtures and drawings of the types of fixtures that will be used. This plan must
conclusively show that all outdoor lighting shines downward and is not visible to
pilots from above.
4. Any residential development including subdivisions, apartment complexes, or
multi-family buildings where streetlights, security lights, or other outdoor lights will
be used are subject to 1 and 2.
3.10.03 Prohibited Outdoor Lighting: The following types of outdoor lighting are
found to be a hazard to aircraft navigation and are prohibited.
1. Any outdoor light which by reason of its glare or illumination will endanger
aircraft taking off from or landing at any military airfield.
2. Searchlights, spotlights or any similar high intensity beacon-type light designed to
be projected upward into the sky.
3. Laser beams, laser light shows, or other laser devices projected upward into the
sky.
4. Any arrangement or configuration of lights which by shape, color or situation
resembles or can be mistaken for airfield landing lights, unless at a properly
licensed airport or airfield.
3.10.04 Existing Outdoor Lighting. Nothing herein shall be construed to require the
retrofitting of lawfully installed outdoor lighting fixtures in existence as of
, 2012. Retrofitting of existing light fixtures in compliance with the provisions of this
Section is encouraged.




Currently, the county’s LDC, Chapter 3 does not include a Military Compatible Outdoor
Lighting regulation.
Recommended amending City of Crestview Comprehensive Plan Policies that address
lighting and establishes lighting standards. The proposed policies are located in
Appendix A. The major components of the proposed policies include the following:
Residential Lighting Standards to include light trespass would not exceed 1 ½ foot
candles at the property line and an exception regarding intermittent lighting which
may not exceed two foot candle.
Non-Residential Lighting Standards would include: lighting would not exceed two
foot candles at the property line; fixtures would be fully cutoff for non-residential
lighting uses and horizontal uses such as roadways, sidewalks; intermittent lighting
would need motion sensors to control lighting emission and not to exceed more than
five minutes; floodlight fixtures be aimed to avoid direct light emission into the sky;
with the exception of security lighting—lighting must be turned off at 11 pm;
The ordinance establishes standards for outdoor sign lighting; street light standards;
LEED standards; tower and structure lighting standards; ATM machine lighting
standards; requires an outdoor lighting plan; and establishes regulations for
maintaining nonconforming luminaries.
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The City of Crestview unanimously approved the military compatibility policies
recommended by the Tri-County Small Area Studies. The proposed comprehensive plan
policies must be evaluated by the Florida State Land Planning Agency, which is not
slated to give a notification to the city until May 2017. This will provide the impetus to
adopt the MIOD in their zoning ordinance.

Fort Benning. Located primarily in Georgia and partially in Alabama, Fort Benning was the
subject of an extensive study of light encroachment by the U.S. Army Corps of Engineers. Light
pollution was noted extensively in a JLUS study completed in 2008. The U.S. Army Corps of
Engineers study noted substantive increases in encroachment between 1994 and 2000 and
identified light pollution strategies that should be employed by the surrounding urban
development. The study projected increasing encroachment and potential for impact on night
training operations. Since that report and the JLUS update, there has been some activity in the
general plans and regulations for the surrounding jurisdictions.









The JLUS recommends “Explore Creation of Military Influence Overlay zoning district
in the Land Use Planning Zone, one-mile buffer and Noise Zone II. This may include
shielding standards for outdoor commercial, industrial and roadway lighting” for the
jurisdictions of Columbus-Muscogee, Cusseta-Chattahoochee, Harris, Marion, Russell,
Stewart, and Talbot Counties and the City of Phenix, AL.11
The counties of Marion and Russell have included this JLUS recommendation in their
comprehensive plans.
Marion County, Georgia, Code of Ordinances, Appendix B- Zoning, Article XII—
Commercial Zoning District, Section H states: “Any outdoor areas of commercial
property that are used by the general public during hours of limited visibility must have
adequate working light fixtures that direct light downward… Whenever the business is
open during said hours of limited visibility these lights must be on.”
Harris County, GA has a statement in their comprehensive plan and requires that a site
plan for new development include “the location, size, number and character of all exterior
signs and lighting” in the zoning code.
Columbus, GA has developed extensive restrictions on outdoor lighting in the zoning
code. These regulations have the following requirements:






require a lighting plan prepared by a licensed engineer for all new development;
requires all lighting be extinguished at 11:00 PM with some exceptions; and
restricts illumination of commercial sites and parking areas to 50 foot-candles,
residential districts to 1.0 foot-candles and a maximum of 3.0 foot-candles at
nonresidential zoning district lines.12

Phenix City, Alabama has the following requirement in their zoning code: “light or glare
from any operation and all lighting for parking areas or for the external illumination of
buildings or grounds shall be directed or located in such a manner such that direct or
indirect illumination from the source of light shall not exceed one (1) foot-candle when
measured from any property line adjoining a residential district. Outside lights for
nonresidential properties/uses must be made up of a light source and reflector so that,
acting together, the resulting light is controlled and not directed across an adjacent
property”13

11

Fort Benning Joint Land Use Study, May 2008
Columbus, GA Zoning Code, Section 4.2.2. Lighting and Illumination
13
Phenix City Proposed Comprehensive Plan, April 27, 2012
12
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Camp Lejeune. Camp Lejeune is located in North Carolina and was studied in the Army Corps
of Engineers study and was also the subject of two JLUS studies sponsored by Onslow County
(2003) and Eastern Carolina counties (2002). Light encroachment was identified in the JLUS
studies and recommended for local jurisdictions in a limited scope with a reference to “Encourage
the use of cutoff and semi-cutoff shoebox high sodium vapor lighting in the Accident Potential
Zones.” There has been limited regulation put in place at the state, county or local jurisdictions.




Craven County restricts “lighting devices which are not shielded so as to prevent
illumination in an upward direction.”
Onslow County also has a General Plan statement “Commercial and office development
shall be encouraged to employ low profile signage and subtle outdoor lighting consistent
with attractive building appearance and design, and to reduce light pollution. New, as
well as replacement, signage and lighting shall be subject to this policy,” and has a
restriction for parking lots stating “Any lighting of parking areas shall be shielded so as
to cast no direct light upon adjacent properties and streets.

Fort Bragg. Fort Bragg is located in North Carolina and was the subject of a significant study
related to light pollution (“Light Pollution in the Fort Bragg Region of North Carolina,” BRAC
Regional Task Force, 2006) which was the result of JLUS recommendations in 2003. This study
identified “. . . expanding impact of light pollution on night training on the base. Light levels in
the night sky, resulting from the growing urban areas which surround the Fort Bragg / Pope Air
Force Base military complex, have begun to adversely affect the ability of pilots and ground
troops to conduct realistic night training missions. Although the issue is beyond the scope of this
Joint Land Use Study, it should be addressed by the region in some future study.” 14




The recommendation was followed by the Regional Land Use Advisory Commission
resulting in the Light Pollution Study referenced above. The commission’s effort was
substantial as it relates to many of the recommendations in the JLUS.
Cumberland County has developed local area plans and zoning restrictions that restrict
outdoor lighting. The zoning code reflects performance standards that:





Fayetteville has adopted substantial exterior illumination restrictions including:









14

restrict light and glare onto adjacent properties; and
require the all outdoor light fixtures be placed in such a manner that no light-emitting
surface is visible from any residential area or public/private roadway, walkway, trail
or other public way when viewed at ground level.

when lighted, off-street parking, loading, and circulation areas shall be lighted so as
to prevent glare or illumination exceeding maximum allowable levels on adjacent
land;
requires all lighting except for security or emergencies to be turned off by 10:00 PM;
requires all lighting to be “pointed downward, not be allowed to be higher than 30
feet;
restricting light trespass at the property line from exterior lighting for residential or
public and institutional use 0.5, foot-candles, commercial use 2.5 foot-candles; and
requires all exterior lighting to be shielded.

"Living in Harmony with Fort Bragg and Pope AFB" Joint Land Use Study, May 2003
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Homestead Air Reserve Base. Located in the state of Florida, Homestead Air Reserve Base
completed a JLUS in 2006 that addressed light pollution from urban areas located in Homestead
and Miami-Dade County. The JLUS outlined the possible light pollution concerns in the technical
information portion of the document identifying concerns for night training. The JLUS identified
the establishment of a Homestead Air Reserve Base Military Zone (HARBMZ) that would
include, among other restrictions:





Develop standards for exterior lighting that minimize unnecessary uplight in the
HARBMZ. With this tool, the city and county would adopt special exterior lighting
standards for new development within the HARBMZ. Standards would not affect smaller
scale light sources, such as individual residences, but are intended to regulate large
buildings or structures, such as a manufacturing or warehousing facility, parking lots
and roadway lighting, advertising signs, and outdoor recreational facilities. Standards
should require that all exterior lighting be fully shielded so that all light emitted by the
fixture projects below the horizontal direction. Any structural part of the light fixture
providing this shielding should be permanently affixed. All outdoor lighting fixtures for
proposed developments, buildings, and structures (as defined above) within the HARBMZ
would have to comply with this shielding requirement. Regulations should also require
that applicants for a building permit submit evidence that the proposed lighting will
satisfy this standard, including the location of lighting fixtures on the site, a description
of all lighting fixtures, and data demonstrating the angle of cut off of light emissions.
Action steps: establish lighting standards that require the full shielding of outdoor
lighting fixtures for certain large scale developments within HARBMZ. See the Appendix
for sample exterior lighting guidelines.
See Appendix A for the full text of the Framework for Outdoor Lighting Improvement
Ordinances. This framework outlines the following restrictions:










All lights above 1800 lumens required to be full cutoff,
Recommends a limit of 80,000 lumens per acre with full cutoff lighting,
0.1 foot-candle limit at property lines,
All lights turned off one hour after closing except for basic security,
Off premise and on premise signage lighted only with top down fixtures and turned
off after 10:30 PM.

The local communities have adopted the recommendations in their comprehensive plans
but have not established the HARBMZ zone recommended.
Miami-Dade County has adopted Homestead Air Force Base Zone; however, it does not
have a restriction on outdoor lighting.15
Miami-Dade County has adopted outdoor lighting standards:




15

Requires a permit based on a plan approved that will meet “the proposed
lighting will be so located, oriented, adjusted and shielded that the lighting will
be deflected, shaded and focused away from such adjacent property and will not
be or become a nuisance to such adjacent property”
Restricts lighting for off street parking areas in select commercial, industrial
and multi-family zones “any overspill of lighting onto adjacent properties shall
not exceed one-half (½) foot-candle (vertical) and shall not exceed one-half (½)
foot-candle (horizontal) illumination on adjacent properties or structures.”

Miami-Dade County Municipal Code Article XXXV
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Requires a certification from an engineer that any lighting permanently
operated meets the outdoor lighting standards

Naval Air Facility El Centro (NAFEC). A recently completed JLUS identified that this
California installation and the nearby communities (Imperial County and the cities of Imperial and
El Centro) are not subject to dark-sky ordinances. The JLUS identified possible impacts from
future light pollution and remedies. They include but are not limited to the following:
Light and Glare can be generated by both military and civilian uses. Light and glare from
commercial lighting affects nighttime military operations ‐ both ground and air training
exercises. New commercial development can employ un‐shielded, or non‐cutoff lighting
producing ambient urban sky glow which degrades the effectiveness of night vision devices
used to train in realistic, combat environments. Certain types of alternative energy
development can create glare for pilots in training, posing a safety hazard to the pilot and the
aircraft. The following Light and Glare issues were identified:




Concern about light and glare near all ranges.
Imperial County and the cities of El Centro and Imperial do not have dark sky
ordinances.



Alternative energy projects that create excessive light and/or glare conditions.



Screening / downward lighting requirements in new construction and street lighting.

The following recommendations were identified. The report has been accepted and supported by
resolution from the county, but these recommendations have not yet been implemented.



Develop Dark Sky Lighting Ordinance - Imperial County, the cities of El Centro and
Imperial, and BLM should develop a dark sky lighting ordinance / requirements
delineating the types of lighting fixtures, lumens, and timers for lights. This shall include
requirements for downward directional, shielded, or fully‐cutoff lighting in new
construction and street lights. This should include:







Controls for OHV lighting in recreational areas adjacent or proximate to NAFEC
ranges
The sitting of exterior lighting structures within the approach and departure zone of
the NAFEC MCAOD Vertical Obstruction Subzone
The use of LED billboards
Require all lighting be limited to downward lighting that is shielded within the
NAFEC MCAOD and the MCDCA.17

Naval Air Station (NAS) Lemoore. Located in Kings and Fresno counties of California, a JLUS
was completed on this installation in 2011. The JLUS identifies nighttime light and glare as
possible impacts on night training operations. There are three jurisdictions identified: Kings and
Fresno counties and the City of Lemoore. The recommendations are the same for all three - to
implement lighting standards in flight zones to eliminate glare and reflection.18

17
18

El Centro Joint Land Use Study, June 2014
NAS Lemoore Joint Land Use Study, Final Release, August 2011
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Kings County has established the following statement in its Land Use Policy D1.3.4:
“Preserve the existing nighttime environment by limiting the illumination of areas
surrounding new development. New lighting that is part of residential, commercial,
industrial, or recreational development shall be oriented away from sensitive uses, and
should be hooded, shielded, and located to direct light pools downward and prevent
glare.”
Kings County zoning requires site plans address the following: “Proposed lighting is so
arranged as to reflect the light away from adjoining properties.”
Fresno County zoning requires all parking areas to be shielded to not cause a nuisance for
roads or adjacent properties
The City of Lemoore restricts outdoor lighting in its zoning code as follows:






The purpose of the requirements within this section is to balance the safety and
security needs for lighting with the city's desire to preserve dark skies and to ensure
that light trespass and glare have negligible impact on surrounding property
(especially residential) and roadways;
Requires a lighting plan for “fueling stations, apartment complexes and uses with
parking lots that contain more than one hundred (100) spaces.”; and
Requires all outdoor lights be fully shielded to accomplish no direct lighting on
adjacent roadways or residential properties utilizing a graphic depiction.

Davis Monthan AFB. Located in the Tucson area of southern Arizona, this installation
completed a JLUS in 2007; however, the study did not address light pollution. This is likely due
to the extensive regulation that has been developed in Arizona to protect the astronomical
observatories, especially in southern Arizona where Davis-Monthan AFB is located. Pima County
and the City of Tucson have significant regulation that attempts to protect the dark skies of the
area; it does not use the night training efforts at the base as one of the justifications for the
regulations. The regulation is included in Appendix A. The regulations are unique in that while
they extensively regulate night lighting, they do not use a property boundary “trespass”
measurement but instead focus on the maximum amount of light measured in lumens that can be
developed by a site and requires full cutoff fixtures. Some of the features of this ordinance
include:



identifies geographic areas with differing characteristics and sets of regulation;



requires submittal of a professionally prepared plan;



establishes maximum lumens that can be developed for each use; and



requires all fixtures be fully shielded.

NAS Corpus Christi. The NAS Corpus Christi JLUS was completed in June of 2013 and
identifies light pollution as an increasing risk to the operation at the airfields associated with
military operations as urbanizing uses expand near the airfields. The study recognizes that the
Unified Development Code of Corpus Christi has a specific zone associated with the military air
operations impact area (6.5 Air Installation Compatible Use Zones); however, the zone does not
regulate lighting. The JLUS recommendations include the following.
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Although lighting standards are provided in Article 7.6 of Corpus Christi’s Unified
Development Code, the standards do not address lighting regulations that achieves
compatibility with the military missions and flight operations. A detailed evaluation and
update to lighting standard regulations, with a focus on areas near airports is
recommended.
Establish a Land Use Military Compatibility Area (MCA) Overlay District within the
Corpus Christi Unified Development Code. The regulations would address compatible
land uses, noise mitigation, lighting hazards, vertical obstructions, and electromagnetic
hazards. This zone could also have County participation in a Joint Airport Zoning Board
that is allowed under Section 241.014 of the Texas State Local Government Code.
Establish a Light Subzone that will apply to new development proposed to be constructed
within the Light Subzone of each airfield. This requirement would subject new
development to regulations that include fully shielded and / or full‐cutoff light fixtures.
The revised ordinance will incorporate distinctive light and glare regulations to protect
the operational environment within the Lighting Subzone. These controls should be
designed to reduce the amount of light that spills into surrounding areas and impacts
regional ambient illumination. The light subzone would be applied to each of the
airstrips.
Amend the zoning code to include a lighting ordinance that applies to all properties
within the Light Subzone. Corpus Christi should amend and incorporate Lighting
Standards that are easy to follow and comply with by using graphics and within the UDC
Article 6.5: MCA Subzones.19
Section 7.6 of the Corpus Christi Unified Development Code (see Appendix A) has the
following restrictions:




requires light fixtures to be cutoff or full cutoff and directed downward;
restricts heights of fixtures to 15 feet within 50 feet of residential areas; and
limits light trespass to 1 foot-candle “unto the right of way line of adjacent property.

Camp Swift - Camp Swift is a Texas Army National Guard Training Center and has been
approved for a JLUS that will start in 2014. The City of Bastrop, TX, including its JLUS
partners—Bastrop County, the City of Elgin, and the community of McDade, has identified
lighting as an environmental factor in the study. Matrix was selected to develop this JLUS and
will use the experience gained from other JLUSs both in Texas and the U.S. to resolve the alleged
lighting issues in this area.





The City of Bastrop currently acknowledges light pollution as a concern in its
comprehensive plan such that “potential negative land use impacts (noise, odor, pollution,
excessive light, traffic, etc.) should be considered and minimized,” to “improving street
lighting and minimizing light pollution”. Furthermore, Policy 5 states that the City of
Bastrop will regulate public street lighting and private development lighting to minimize
light pollution while meeting safety needs.
The current zoning code of Bastrop (See Appendix A) is quite extensive and regulates
outdoor lighting by:




19

requiring no lighting after 10:00 PM unless in active use;
restricting total light in commercial areas to no more than 100,000 lumens per acre;
allowing a maximum of 5,500 lumens in unshielded light;

NAS Corpus Christi Joint Land Use Study, June 2013
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restricting light trespass from sport facilities to a maximum of 0.5 foot-candles at any
location on any nonresidential property, and 0.05 foot-candles at any location on any
residential property; and
requiring an engineer to design all commercial systems.

Barksdale AFB. Barksdale AFB in Louisiana completed a JLUS in 2009. The study identified
that Bossier City had established a zone district that limited uses in the flight path. The issue of
LED lighting for advertising signage was also identified as a concern.



As a result, Bossier City restricted the use of this type of use in Section 9.9.4 No Neon,
LED or similar electronic technology signs shall be allowed within the Air Base BufferNorth (A-1) District or within the area designated by Barksdale Air Force Base as the
North Approach Zone.

Camp Bullis. Texas Local Government Code §240.032; 2009 House Bill 1013 allows counties
that meet certain criteria, including those counties near Camp Bullis and Lackland AFB, to enact
legislation that place limits on outdoor lighting fixtures and illumination in the area around
military installations. Both Comal and Bexar counties have enacted regulatory measures around
Camp Bullis. The City of San Antonio has also adopted local lighting regulations pursuant to
Texas’ local government zoning enabling legislation which is more expansive than those granted
to Texas counties.
The 2008 JLUS completed for Camp Bullis identified issues of light pollution and glare generated
from the surrounding community as major concerns affecting night training mission and
operations. The JLUS recommendations include the following.









Amend HB 1852, now HB 1013, language to include all counties within 5 miles of a
military installation which replaces the language that states only the counties that are
adjacent to military installations.
Local jurisdictions should develop a lighting retrofit program for businesses. Responsible
parties include CPS Energy and utility providers in association with Bexar County,
Comal County, Kendall County, and the cities of Boerne, Bulverde, Fair Oaks Ranch,
Hill Country Village, Hollywood Park, San Antonio and Shavano Park.
Develop a lighting retrofit phasing plan for agencies, as well as a voluntary lighting
retrofit program for homeowners.
Conduct a Camp Bullis shielding / screening lighting study to control light impacts, as
well as the identification of critical areas on Camp Bullis with light impacts from outside
the installation.
Local jurisdictions, in coordination with Camp Bullis, should develop lighting standards
for exterior lighting as a component of their subdivision regulations.
Local jurisdictions should adopt a dark sky ordinance. For local jurisdictions who do not
support one yet, this will help to support the night training conducted at Camp Bullis.
This includes the following jurisdictions:
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Kendall
Boerne
Bulverde
Hill Country Village
Hollywood Park
Shavano Park
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Amend existing dark sky ordinances for local jurisdictions who already one to support
the night training conducted at Camp Bullis. This includes the following jurisdictions:





Bexar
Comal
Fair Oaks Ranch
San Antonio

In 2003, Bulverde did pass a Dark Sky Ordinance “to protect and promote the public health, safety
and welfare, the quality of life, and the ability to view the night sky, by establishing regulations
and a process of review for exterior lighting.” 20
In 2008, Bexar County passed an order for regulation of outdoor lighting in the unincorporated
areas of Bexar County within three miles of the Camp Bullis boundaries.
Also in 2008, San Antonio amended Chapter 35 of the City code by adding Section 35-339.04
Military Lighting Overlay Districts to Article III, Division 4 “Overlay Districts”, and adding
Section 35-498 “Violations of Military Lighting Overlay Districts Regulations” to Article IV,
Division 11 “Enforcement, Violations and Penalties.”
Camp Williams. The Camp Williams JLUS was completed in 2012 and identifies light pollution
and glare as increasing risks to the operation at the installation. The JLUS does identify possible
impacts and remedies, including the following.






Create local dark skies ordinances to minimize ambient light generation. This
recommendation pertained to Salt Lake and Utah Counties, and the Cities of Bluffdale,
Cedar Fort, Eagle Mountain, Herriman, Lehi, and Saratoga Springs.
The Utah Department of Transportation should work with the local jurisdictions to
develop and implement standard military compatibility lighting standards.
Utility providers should work with local jurisdictions to develop a light fixture retrofit
program for commercial and residential development.
Camp Williams should evaluate appropriate measures to reduce extensive light trespass
nuisances associated with the improvised explosive device (IED) Defeat Course, leverage
daytime training to the extent possible, and the possible review, alter or update of training
schedules for IED Defeat Course.

NAS Kingsville. Naval Air Station Kingsville is a military airport located several miles east of
Kingsville, Texas. The NAS Kingsville JLUS was completed in 2008 and details light and glare
issues as military compatibility factors in all Military Installation Areas. The JLUS provides the
following recommendations that pertain to outdoor lighting and night skies.




20

The JLUS recommends regulation of outdoor lighting in the vicinity of NAS Kingsville.
“As per then recently adopted legislation (80(r) HB 1852), Kleberg County shall regulate
the use of outdoor lighting within a 5-mile radius of NAS Kingsville.”
The JLUS also recommends the development or update of light and glare controls at the
local level. “Review existing Zoning Ordinance and incorporate distinctive light and
glare regulations to protect the operational environment near NAS Kingsville. These
controls should be designed to reduce the amount of light that spills into surrounding
areas and impacts regional ambient illumination.”

http://www.texasida.org/Bulverde%20Ordinance.pdf
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Kingsville, Texas Zoning Code Section 15-9-1 states “All designs, plans, and
specifications for street light installations shall be reviewed and approved by the
Engineering Department. Requests for approval of designs other than the city's standard
design must include calculations of average, maximum, and minimum light levels; and
installation, operation and maintenance costs.”
Kingsville, Texas Zoning Code Section 15-6-35 through 41 detail provision and
regulations of Air Installation Zoning, although they do not mention lighting regulations.

Columbus AFB. The 2012 JLUS completed for Columbus AFB in Mississippi included several
mentions of light and glare as potential compatibility issues for the base and its operations.
Assessed within the JLUS is the Columbus AFB Installation Land Use Zoning Ordinance,
otherwise known as the Compatible Use Districts (CUD) Ordinance adopted in 1994, which was
adopted for the purpose of promoting and preserving the public health, safety, and general welfare
of the citizens of Lowndes County by regulating the establishment of airfield hazards and the
eradication, exclusion, modification, mitigation, or lighting of prevailing airport hazards.





The JLUS describes a Light Subzone which addresses areas that may generate ambient
light and the direction of light that have the potential to affect night training missions,
operations, and controller vision at Columbus AFB and Golden Triangle Regional
Airport. The proposed Light Subzone forms a one-half mile buffer around the perimeter
of each airfield. Although lighting of airport hazards is mentioned in the CUD Ordinance,
no standards or specific requirements are provided. The CUD Ordinance does not address
lighting regulations that achieves compatibility with the military missions and flight
operations.
The JLUS recommends that Lowndes County should evaluate and implement outdoor
lighting standards applicable to areas near the airfields of Columbus AFB and Golden
Triangle Regional Airport used during night hours as well as airfields where night goggle
training may occur in the future. Ground lighting should not interfere with an aviator’s
vision or with night vision instrumentation or equipment. Outdoor lighting should also
not cause pilot confusion with landing approach flight patterns. Lighting standards need
to promote compatibility with aircraft operations within the vicinity of airfields.

Camp Bullis Implementation. The Camp Bullis Implementation included development of
zoning ordinances that regulate lighting in the Light Subzone that was identified in the Camp
Bullis JLUS. The Military Lighting Overlay District (MLOD) was developed for the City of San
Antonio and the portions of the ETJ that are located within the Light Subzone. However, the ETJ
lighting regulations are enforced by the Bexar County Lighting Order.





Page 24

The City of San Antonio adopted the MLOD in their Unified Development Code as
Section 35-339.04 and Section 35-498, Violations of MLOD Regulations. The MLOD
prohibits the use of lighting fixtures that emit light above the 90 degree horizontal angle.
The MLOD establishes controls for lights within five miles of the Camp Bullis boundary
including light fixtures, lighting used in certain land uses like commercial parking,
overhead signs / billboards, and other such controls. Additionally, the City’s MLOD also
establishes regulations for enforcing and violations of the MLOD regulations. The
adopted ordinance can be found in Appendix A.
The County of Bexar also adopted a County Lighting Order to regulate the lighting
within the ETJ and in unincorporated portions of Bexar County within five miles of the
Camp Bullis boundary. The order was similar to the City’s Ordinance to provide
consistency within the county and the city. There are also inclusions for managing
violations of the County’s Order.
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Camp Williams Implementation. The Camp Williams JLUS identified Lighting as an issue for
the Camp relative to night training. There are eight jurisdictions surrounding Camp Williams in
Eagle Mountain, Utah—two counties and six cities. The light, however, was coming from inside
the base extending onto private property and vice versa. Therefore, the Implementation Plan
identified the need to control light from the base and from the communities surrounding the base.





Matrix is currently developing a Military Compatibility Ordinance for the cities and
counties surrounding the Camp. The ordinance will include lighting controls, which will
limit types of fixtures, placement of fixtures, lumens emitted, and other land uses and
sources of lighting.
Conversely to control the light coming from the base, the JLUS recommended to the
Camp to install vegetative barriers at the fenceline and earth berms where practical to
mitigate light trespass from the base. Additionally, the base will consider installing fullycutoff fixtures and fixtures that do not emit lumens in excess where light trespass will
occur.

As stated earlier, the implementation is in progress and the ordinance is currently being developed;
therefore the eight jurisdictions have not adopted in military compatibility lighting controls as of
today.
Columbus AFB Implementation. The Columbus AFB JLUS identified Lighting as an issue for
the Base relative to night training. There are eight jurisdictions surrounding Camp Williams in
Eagle Mountain, Utah—Salt Lake and Utah Counties and Eagle Mountain. The light, however,
was coming from inside the base extending onto private property and vice versa. Therefore, the
Implementation Plan identified the need to control light from the base and from the communities
surrounding the base.



Matrix is currently developing a Military Compatibility Ordinance for the cities and
counties surrounding the Base. The ordinance will include lighting controls, which will
limit types of fixtures, placement of fixtures, lumens emitted, and other land uses and
sources of lighting.
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OTHER COMMUNITY ORDINANCES RELATED TO
REGULATING LIGHT POLLUTION
This section provides more detail on communities that have taken the initiative to regulate lighting to preserve and
protect the dark skies and to conserve on energy consumption. These regulations should be considered as an
additional component that it not necessarily related to military-training, but rather to curb energy consumption and
promote the sustainability of the natural environment.

Aspen, Colorado Lighting Ordinance
Due to an increase in the use of exterior illumination, the City of Aspen Colorado adopted an outdoor lighting
ordinance. The ordinance was intended to promote safety and security, help preserve Aspen’s small town character,
eliminate the escalation of nighttime light pollution, reduce glaring and offensive light sources, and conserve energy.

Applicability:
The outdoor lighting ordinance is applicable to all outdoor lighting within the City of Aspen; existing outdoor
lighting was considered legal non-conforming one year after the adoption of the ordinance.

General Provisions:
Lighting standards require full shielding and non-adjustable mounting, include height restrictions, wattage
limitations, spacing requirements, and limitations to up-lighting. Restrictions are more stringent in residential area,
and security lights are preferably motion sensor activated. Special standards are provided for street lighting, holiday
lighting, temporary lighting, and historic lighting fixtures.

Flagstaff, Arizona Development Lighting Regulations
The City of Flagstaff, Arizona adopted lighting regulations to minimize light pollution, glare, light trespass, and
conserve energy and resources while maintaining night time safety, utility, security and productivity. The main goal
of the regulations is to curtail the degradation of the night time visual environment due to the City’s uniquely suited
location for astronomical observation.

Applicability:
The City has established three astronomical zones (see map included in the complete ordinance located in Appendix
B). Zone I is in two parts centered at the observatories located in the City limits; the outer boundary of zone I is set
at approximately two and one-half miles from the observatories. Zone II extends from the outer boundary of zone I
to approximately seven miles from the observatories. Zone III is all remaining property within the City limits.

General Provisions:
General lighting requirements for all zones are provided, with additional special requirements for each zone. General
requirements include provisions for floodlights, shielding, prevention of light trespass, prohibition of laser source
and mercury vapor lights, and time limits for recreational lighting. Total light emission standards are also provided.
Zone specific requirements include total light output limitations which become increasingly strict as they move
closer to the observatories. Sign illumination standards per zone are provided as well as time limits on commercial
business lighting.

Ketchum, Idaho Dark Sky Ordinance
The City of Ketchum, Idaho enacted a Dark Sky Ordinance to protect and promote public health, safety and welfare,
the quality of life, and the ability to view the night sky. The ordinance strives to protect against direct glare and
excessive lighting, protect and reclaim the ability to view the night sky, and help preserve the quality of life and
tourist experience. In addition, the ordinance strives to prevent light trespass, promote efficient and cost effective
lighting, and to provide sufficient lighting for safety and security reasons.
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Applicability:
The City of Ketchum’s Dark Sky Ordinance applies to all exterior lighting in all zoning districts. All existing
lighting that is part of a new application for design review, conditional use, subdivision permit or building permit is
required to come into conformance within 30 days of the issuance of a permit. Existing commercial lighting had
until June 30, 2000 to come into compliance.

General Provisions:
Lighting provisions are provided for luminaries, external shielding for floodlights, holiday lights, and sensor
activated lights. Vehicle lights and temporary emergency lighting are exempt. All existing and/or new exterior
lighting shall not cause light trespass and shall be such as to protect adjacent properties from glare and excessive
lighting. Lights on a timer are encouraged, and sensor activated lights are encouraged to replace existing lighting
that is desired for security purposes.
Area lights, including street lights and parking area lighting should be full cutoff fixtures, and are encouraged to be
greater in number, lower in height, and lower in light level. Luminaire mounting height is restricted to 25 feet except
for playing fields provided light is used only while the field is in use. Building mounted luminaires may only be
attached to walls; up-lighting is prohibited with the exception of flag pole lighting. Lighting cannot cause glare on
public rights of way or adjacent properties. Tower lighting is limited to white strobe lights during the day, and red
allowed at night. The planning zoning administrator may allow nonconforming exterior lighting on a temporary
basis. Lighting design guidelines are provided.

San Bernardino County, California Lighting Ordinance
San Bernardino County adopted a lighting ordinance to preserve the dark sky enjoyed by residents of the mountain
and desert areas of the county.

Applicability:
The San Bernardino County lighting ordinance specifies provisions based on location in the County. Different
provisions apply to the Valley area of the County versus the Mountain and Desert Areas.

General Provisions:
In the Valley area, commercial and industrial lighting must be shielded in a manner that precludes light pollution or
light trespass on abutting residential areas and public right-of-ways. Glare is restricted. In the Mountain and Desert
Areas, shielding, height, hour limitations, sign illumination, holiday lighting, and pedestrian lighting provisions are
included.

Sandy, Oregon Dark Sky Ordinance
Sandy, Oregon’s Dark Sky Ordinance was created to regulate outdoor lighting in order to reduce or prevent light
pollution; this means to the extent possible the reduction of glare, light trespass, the conservation of energy, and the
promotion of safety and security.

Applicability:
All exterior lighting in any and all zones in the City must comply with the requirements of the Dark Sky Ordinance.
Provisions for bringing existing and non-conforming lighting into compliance are provided. Federal and state funded
roadway construction projects are exempted from the requirements of the ordinance, as well as holiday lighting, and
full cutoff street lighting which is part of a federal, state, or municipal installation. Navigation lighting, road hazard
warnings, and temporary lighting associated with emergency operations are also exempt.

General Provisions:
All newly installed lighting must be full-cutoff fixtures. Lighting is prohibited that presents a clear hazard to
motorists, cyclists, or pedestrians, and laser sources lighting. The ordinance provides shielding standards based on
the lamp type.

Community Lighting Study Whitepaper

May 2015

Page 27

Sun Valley, Idaho Lighting Ordinance
The Sun Valley, Idaho Lighting Ordinance was created to prevent glare, light pollution and wasted resources which
could result in hazardous conditions, diminishing ability to view the night sky, light trespass, and unattractive
townscapes. As a resort community, the City of Sun Valley strives to protect its natural environment to attract
tourists and recognizes that the night sky adds to the quality of life and economic well-being of the City.

Applicability:
The City of Sun Valley, Idaho’s outdoor lighting ordinance is applicable to all outdoor lighting fixtures. Provisions
for bringing existing lighting into conformance with the ordinance are provided.

General Provisions:
All exterior lighting must be designed and located to prevent and minimize over-lighting, energy waste, glare, light
trespass, and sky glow. Non-essential lighting must be turned off after business hours. Timers and sensors are
encouraged. Canopy lighting cannot be visible from or cause glare to public right of ways or adjacent properties.
Unshielded or clear glass luminaries are prohibited. Residential holiday lighting is allowed, but it is limited to
between November 1 and March 15, with flashing lights prohibited. Freestanding luminaires in residential zones
cannot exceed 12 feet in height, parking area luminaires 17 feet in height, and streetlights 20 feet in height;
luminaries for playing fields are exempt provided they are only used while the field is in use.

Taos, New Mexico Outdoor Lighting Ordinance
The Town of Taos, New Mexico adopted a lighting ordinance to promote energy efficiency and reduce and prevent
light pollution. The ordinance compliments the New Mexico Night Sky Protection Act, and strives to protect the
Town’s historical legacy and provide enjoyment of the night sky.

Applicability:
The Town of Taos New Mexico’s outdoor lighting ordinance is applicable to all outdoor lighting fixtures. Provisions
for bringing existing lighting into conformance with the ordinance are provided. Traffic lights, existing street lights,
moving vehicle lights, navigation lights, seasonal decorations, sport’s field lighting, covered porch lighting on
residential homes, and security lights on motion sensors are exempt.

General Provisions:
Outdoor lighting must be hooded, shielded, or aimed downward, and bright light shining onto adjacent property or
streets which causes glare is not permitted. Light trespass beyond property boundaries is considered noncompliant.
Up-lighting is prohibited, and limits are placed on spotlighting on landscaping and foliage. The town further
reserves the right to restrict searchlights, quartz lighting, laser lights, pole height, and level of illumination but does
not provide specific standards.

Tempe, Arizona Dark Sky Ordinance
The City of Tempe, Arizona adopted a Dark Sky Ordinance to prevent unnecessary or improperly designed light
fixtures from emitting undesirable light rays into the night sky. This lighting could pose a detrimental effect on
astronomic observation in the City and the State of Arizona.

Applicability:
The Dark Sky Ordinance is applicable throughout the City of Tempe on any new installation of outdoor lighting.
Provisions for non-conforming light fixtures are not included in the ordinance.

General Provisions:
All outdoor lighting fixtures must be shielded or filtered, and time limits are placed on illumination of recreational
facilities. Lighting on outdoor advertising signs must be turned off between the hours of 11 p.m. and sunrise.
Mercury Vapor fixtures are prohibited. Outdoor building, landscaping, and signage illumination provisions are
provided.
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APPENDIX A –
STATE LEGISLATION THAT AUTHORIZES LIGHTING
CONTROLS
AND
COMMUNITIES WITH MILITARY INSTALLATIONS THAT
HAVE ADOPTED LIGHTING REGULATIONS
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ARIZONA REVISED STATUTES
TITLE 49, CHAPTER 7 – LIGHT POLLUTION
49-1101. Definitions
In this article, unless the context otherwise requires:
1. "Fully shielded" means that fixtures are shielded in such a manner that light rays emitted by the fixture,
either directly from the lamp or indirectly from the fixture, are projected below a horizontal plane running
through the lowest point on the fixture where light is emitted.
2. "Outdoor light fixture" means outdoor artificial illuminating devices, lamps and other devices,
permanent or portable, used for illumination or advertisement. Such devices shall include, but are not
limited to, search, spot or flood lights for buildings and structures, recreational areas, parking lot lighting,
landscape lighting, billboards and other signage and street lighting.
3. "Partially shielded" means that fixtures are shielded in such a manner that the bottom edge of the
shield is below the plane of the center line of the lamp reducing light above the horizontal.

49-1102. Shielding of outdoor light fixtures; exemptions
A. All outdoor light fixtures shall be fully or partially shielded except incandescent fixtures of one hundred
fifty watts or less and other sources of seventy watts or less. Streetlight fixtures are exempt from this
requirement if the shielding is not available from the manufacturer.
B. This section does not apply to emergency lighting that is used by police, firefighters, correctional
personnel or medical personnel and that is in operation as long as the emergency exists.
C. All outdoor lighting used for programs, projects or improvements of a city or town relating to the
construction, reconstruction, improvement or maintenance of a street or highway are exempt.
D. All outdoor lighting used for construction or major renovation of municipal buildings, structures and
facilities of a city or town are exempt.

49-1103. Nonconforming light fixtures
In addition to other exemptions provided in this article, outdoor light fixtures not meeting the provisions of
this article shall be allowed provided such fixtures are extinguished between the hours of midnight and
sunrise by an automatic shutoff device.

49-1104. Use of mercury vapor light fixtures
A. No new mercury vapor outdoor light fixtures shall be installed after the effective date of this section. No
replacement equipment other than bulbs for mercury vapor lighting fixtures shall be sold in the state after
January 1, 1991 and the use of mercury vapor light fixtures is prohibited after January 1, 2011.
B. The provisions of this section shall not apply to outdoor light systems erected prior to 1950.

49-1105. Airport lighting
Nothing in this article shall apply to navigational lighting systems at airports.
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TITLE 49, CHAPTER 7 – LIGHT POLLUTION
49-1106. Exemption of cities, towns and counties
The provisions of this article are cumulative and supplemental and shall not apply within any county, city
or town which by ordinance or resolution has adopted provisions restricting light pollution which are equal
to or more stringent than the provisions of this chapter.
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Stricken language would be deleted from and underlined language would be added to the law as it existed
prior to this session of the General Assembly.
1

State of Arkansas

2

85th General Assembly

3

Regular Session, 2005

As Engrossed: H3/30/05

A Bill

HOUSE BILL 2665

4
5

By: Representative Ledbetter

6
7
8

For An Act To Be Entitled

9

AN ACT TO ENCOURAGE THE USE OF SHIELDED OUTDOOR

10

LIGHTING; AND FOR OTHER PURPOSES.

11

Subtitle

12
13

THE SHIELDED OUTDOOR LIGHTING ACT.

14
15
16

BE IT ENACTED BY THE GENERAL ASSEMBLY OF THE STATE OF ARKANSAS:

17
18

SECTION 1. Arkansas Code Title 8 is amended to add an additional chapter to read as follows:

19

8-14-101. Title.

20

This chapter shall be known and may be cited as the “Shielded Outdoor Lighting Act".

21
22

8-14-102. Purpose.

23

The purpose of this chapter is to conserve energy and preserve the environment through the

24

regulation of outdoor lighting fixtures.

25
26

8-14-103. Definitions.

27

As used in this chapter:

28

(1) "Outdoor lighting fixture" means an automatically-controlled, outdoor artificial illuminating

29

device, whether permanent or portable, used for illumination or advertisement, including searchlights,

30

spotlights, and floodlights, whether for architectural lighting, parking lot lighting, landscape lighting,

31

billboards, or street lighting; and
(2) “Shielded” means a fixture that is covered in a manner that light rays emitted by the fixture,

32
33

either directly from the lamp or indirectly from the fixture, are projected below a horizontal plane running

34

through the lowest point on the fixture where light is emitted.

35
8-14-104. Shielding – Prohibitions - Exemptions.

36
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As Engrossed: H3/30/05

1

(a) After January 1, 2006:
(1)(A) No public funds shall be used to install an outdoor lighting fixture unless it is

2
3

HB2665

shielded.
(B) The provisions of subdivision (a)(1) of this section shall not apply to a

4
5

municipally owned utility if the municipal employee responsible for procurement determines that the cost

6

of acquiring a shielded outdoor lighting fixture will be more expensive than the alternative after

7

comparing:

8

(i) The cost of the fixtures; and

9

(ii) The projected energy cost of the operation of the fixtures;
(C) No state funds shall be used for the installation of a shielded or unshielded mercury

10
11

vapor outdoor lighting fixture.
(2) The Arkansas Department of Environmental Quality shall promulgate

12
13

regulations prohibiting any person or entity from knowingly placing or disposing of lights containing

14

mercury in a landfill after January 1, 2008.
(3)(A) Each electric public utility shall offer a shielded lighting service option.

15

(B) Not later than January 1, 2006, each electric public utility shall file an

16
17

application with the Arkansas Public Service Commission to establish a schedule of rates and charges for

18

the provision of a shielded lighting service option to the utility's customers.
(C) The Arkansas Public Service Commission shall require each electric public

19
20

utility to inform its customers of the availability of the shielded lighting service.
(b) This chapter does not apply to acquisitions of:

21

(1) Incandescent outdoor lighting fixtures of one hundred fifty watts (150W) or less or

22
23

other light sources of seventy watts (70W) or less;
(2) Outdoor lighting fixtures on advertisement signs on interstate or federal primary highways;

24

(3)(A) Outdoor lighting fixtures existing and legally installed before the effective date of

25
26

this chapter.
(B) However, if an existing outdoor lighting fixture exempted from the provisions

27
28

of this chapter under subdivision (b)(3)(A) of this section needs to be replaced, the acquisition of the

29

replacement outdoor lighting fixture shall be subject to the provisions of this chapter;
(4) Navigational lighting systems at airports or other lighting necessary for aircraft safety;

30
31
32
33

and
(5) Outdoor lighting fixtures that are necessary for worker safety at farms, ranches,
dairies, or feedlots or industrial, mining, or oil and gas facilities.

34
35

8-14-105. Penalties.

36

Violations of this chapter are punishable by:
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1

(1) A warning for a first offense; and

2

(2) A fine of twenty-five dollars ($25.00) minus the replacement cost for each offending

3

outdoor lighting fixture for a second or subsequent offense or for an offense that continues for thirty (30)

4

calendar days from the date of the warning.

5
6

8-14-106. Enforcement.

7

This chapter may be enforced by a town, city, or county of this state by seeking injunctive relief in

8

a court of competent jurisdiction.

9
10

8-14-107. Provisions supplemental.

11

The provisions of this chapter are cumulative and supplemental and shall not apply within a town,

12

city, or county of this state that by ordinance has adopted provisions restricting light pollution that are

13

equal to or more stringent than the provisions of this chapter.

14
/s/ Ledbetter

15
16
17
18
19
20
21
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First Regular Session
Sixty-third General Assembly

STATE OF COLORADO

PREAMENDED
This Unofficial Version Includes Committee
Amendments Not Yet Adopted on Second Reading

HOUSE BILL 01-1160

LLS NO. 01-0618.01 Christy Chase

HOUSE SPONSORSHIP
Romanoff, Plant, Borodkin, Boyd, Coleman, Larson, Mace, Madden, Ragsdale, Scott,
Sinclair, Smith, Stafford, Williams S., and Witwer

SENATE SPONSORSHIP
Gordon,

House Committees

Senate Committees

Transportation & Energy

A BILL FOR AN ACT
101
102

CONCERNING

ENERGY-EFFICIENT STANDARDS FOR CERTAIN NEW

OUTDOOR LIGHTING FIXTURES FUNDED BY THE STATE.

Bill Summary
(Note: This summary applies to this bill as introduced and does
not necessarily reflect any amendments that may be subsequently
adopted.)
Authorizes the use of state funds to install any new outdoor
lighting fixture only if:

For outdoor lighting fixtures with a rated output greater
than a certain level of lumens, the new outdoor lighting
fixture is a full cutoff luminaire;

The minimum illuminance adequate for the intended
purpose is used with consideration given to nationally
recognized standards;
Shading denotes HOUSE amendment. Double underlining denotes SENATE amendment.

Capital letters indicate new material to be added to existing statute.
Dashes through the words indicate deletions from existing statute.
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Full consideration has been given to energy conservation,
glare reduction, the minimization of light trespass and
pollution, and the preservation of the natural night
environment; and
For purposes of lighting state highways, the department of

transportation determines that the installation of reflective
road markers, lines, warning or informational signs, or other
methods that do not require the use of artificial lighting will
not achieve the purpose of an outdoor lighting fixture.
Makes exceptions when:
Federal law or regulation preempts the restrictions;

The outdoor lighting fixture is used temporarily for

emergency purposes;
The outdoor lighting fixture is used temporarily for

nighttime work;
Additional illumination is required for a special event or

situation as long as the lighting is installed so as to shield
the fixture from direct view and to minimize upward
lighting and light pollution;
The outdoor lighting fixture is used solely to enhance the

aesthetic beauty of an object; or
A compelling safety interest exists that cannot be addressed

by another method.
Makes legislative declarations regarding the standards for new
outdoor lighting fixtures, including an encouragement for local
governments and commercial establishments to comply with the
standards.
Defines terms.

1
2
3

Be it enacted by the General Assembly of the State of Colorado:
SECTION 1. Legislative declaration. (1) The general assembly
hereby finds and declares that:

4

(a) Energy costs in the state have been on the rise in recent years

5

due in part to increased energy consumption and decreased energy

6

efficiency and conservation.

7

(b) Properly directed lighting can save up to fifty percent in

8

operation costs, resulting in a more efficient use of tax dollars to pay for

9

state-funded light fixtures.
-2-
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1

(c) Improperly aimed lighting can produce unsafe conditions such

2

as glare and deep shadows and can contribute to light pollution of the

3

night sky.

4

(d) Properly aimed lighting can minimize light trespass and

5

pollution, reduce glare, and improve the view of the night sky, thereby

6

preserving one of Colorado’s natural resources.

7

(e) It is the declared policy of the state of Colorado to conserve

8

energy, reduce glare, and minimize light trespass and pollution, and

9

requiring state agencies and encouraging local governments and

10

commercial entities, when installing new outdoor lighting fixtures, to use

11

certain types of outdoor lighting fixtures that conserve energy, reduce

12

glare, and minimize light trespass and pollution is necessary to advance

13

such policy.

14
15

SECTION 2. Article 82 of title 24, Colorado Revised Statutes, is
amended BY THE ADDITION OF A NEW PART to read:

16

PART 9

17

OUTDOOR LIGHTING FIXTURES

18
19

24-82-901. Definitions. AS USED IN THIS PART 9,

UNLESS THE

CONTEXT OTHERWISE REQUIRES:

20

(1) "ENERGY CONSERVATION" MEANS REDUCING ENERGY COSTS

21

AND RESOURCES USED AND INCLUDES USING A LIGHT WITH LOWER

22

WATTAGE OR A TIMER SWITCH.

23

(2) "FULL CUTOFF LUMINAIRE" MEANS A LUMINAIRE THAT ALLOWS

24

NO DIRECT LIGHT EMISSIONS ABOVE A HORIZONTAL PLANE THROUGH THE

25

LUMINAIRE’S LOWEST LIGHT-EMITTING PART.

26
27

(3) "GLARE" MEANS DIRECT LIGHT EMITTING FROM A LUMINAIRE
THAT CAUSES REDUCED VISION OR MOMENTARY BLINDNESS.
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1
2
3

(4) "LIGHT POLLUTION" MEANS THE NIGHT SKY GLOW CAUSED BY
THE SCATTERING OF ARTIFICIAL LIGHT IN THE ATMOSPHERE.

(5) "LIGHT

TRESPASS" MEANS LIGHT EMITTED BY A LUMINAIRE

4

THAT SHINES BEYOND THE BOUNDARIES OF THE PROPERTY ON WHICH THE

5

LUMINAIRE IS LOCATED.

6
7

(6)

"LUMINAIRE"

MEANS THE COMPLETE LIGHTING SYSTEM,

INCLUDING THE LAMP AND THE FIXTURE.

8

(7) (a) "OUTDOOR LIGHTING FIXTURE" MEANS ANY TYPE OF FIXED

9

OR MOVABLE LIGHTING EQUIPMENT THAT IS DESIGNED OR USED FOR

10

ILLUMINATION OUTDOORS AND INCLUDES:

11

(I) AREA LIGHTING; AND

12

(II) BILLBOARD LIGHTING, STREET LIGHTS, SEARCHLIGHTS, AND

13

OTHER LIGHTING USED FOR ADVERTISING PURPOSES.

14

(b) "OUTDOOR LIGHTING FIXTURE" DOES NOT INCLUDE LIGHTING

15

EQUIPMENT THAT IS REQUIRED BY LAW TO BE INSTALLED ON MOTOR

16

VEHICLES OR LIGHTING REQUIRED FOR THE SAFE OPERATION OF AIRCRAFT

17

OR WATERCRAFT.

18

(8) "SPECIAL EVENT OR SITUATION" INCLUDES, BUT IS NOT LIMITED

19

TO, SPORTING EVENTS AND THE ILLUMINATION OF MONUMENTS, HISTORIC

20

STRUCTURES, OR FLAGS.

21

24-82-902. Outdoor lighting fixtures funded by the state -

22

standards. (1) ON OR AFTER JULY 1, 2002, ANY NEW OUTDOOR LIGHTING

23

FIXTURE INSTALLED BY OR ON BEHALF OF THE STATE USING STATE FUNDS

24

SHALL MEET AT LEAST THE FOLLOWING REQUIREMENTS:

25

(a) FOR

OUTDOOR LIGHTING FIXTURES WITH A RATED OUTPUT

26

GREATER THAN THREE THOUSAND TWO HUNDRED LUMENS, THE FIXTURE IS

27

A FULL CUTOFF LUMINAIRE;
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1

(b) THE

MINIMUM ILLUMINANCE ADEQUATE FOR THE INTENDED

2

PURPOSE IS USED WITH CONSIDERATION GIVEN TO

3

STANDARDS, INCLUDING, BUT NOT LIMITED TO, RECOMMENDED PRACTICES

4

ADOPTED BY THE ILLUMINATING ENGINEERING SOCIETY OF

5

AMERICA (IESNA);

6

(c)

FULL

RECOGNIZED

NORTH

CONSIDERATION HAS BEEN GIVEN TO ENERGY

7

CONSERVATION, GLARE REDUCTION, THE MINIMIZATION OF LIGHT

8

POLLUTION,

9

ENVIRONMENT; AND

AND

THE

PRESERVATION

OF

THE

NATURAL

NIGHT

10

(d) FOR PURPOSES OF LIGHTING A DESIGNATED HIGHWAY IN THE

11

STATE HIGHWAY SYSTEM, THE DEPARTMENT OF TRANSPORTATION

12

DETERMINES THAT THE PURPOSE OF THE OUTDOOR LIGHTING FIXTURE

13

CANNOT BE ACHIEVED BY THE INSTALLATION OF REFLECTIVE ROAD

14

MARKERS, LINES, WARNING OR INFORMATIONAL SIGNS, OR OTHER

15

EFFECTIVE METHODS THAT DO NOT REQUIRE THE USE OF ARTIFICIAL LIGHT.

16

(2) THE PROVISIONS OF SUBSECTION (1) OF THIS SECTION SHALL

17

NOT APPLY IF:

18

(a) A FEDERAL LAW OR REGULATION PREEMPTS STATE LAW;

19

(b) THE OUTDOOR LIGHTING FIXTURE IS USED ON A TEMPORARY

20

BASIS TO PROVIDE ILLUMINATION FOR EMERGENCY PERSONNEL IN AN

21

EMERGENCY SITUATION;

22
23

(c) THE OUTDOOR LIGHTING FIXTURE IS USED ON A TEMPORARY
BASIS FOR NIGHTTIME WORK;

24

(d) ADDITIONAL ILLUMINATION IS REQUIRED FOR A SPECIAL EVENT

25

OR SITUATION; EXCEPT THAT ANY ADDITIONAL ILLUMINATION REQUIRED

26

FOR A SPECIAL EVENT OR SITUATION SHALL BE INSTALLED SO AS TO SHIELD

27

THE OUTDOOR LIGHTING FIXTURES FROM DIRECT VIEW AND TO MINIMIZE
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1
2
3
4
5

UPWARD LIGHTING AND LIGHT POLLUTION;

(e) THE OUTDOOR LIGHTING FIXTURE IS USED SOLELY TO ENHANCE
THE AESTHETIC BEAUTY OF AN OBJECT; OR

(f) A

COMPELLING SAFETY INTEREST EXISTS THAT CANNOT BE

ADDRESSED BY ANOTHER METHOD.

6

(3) THE PROVISIONS OF SUBSECTION (1) OF THIS SECTION SHALL

7

SERVE ONLY AS GUIDELINES FOR AND SHALL NOT BE BINDING ON ANY STATE

8

PRISON FACILITY OR ANY PRIVATE CONTRACT PRISON IN THE STATE.

9

SECTION 3. Effective date. This act shall take effect at 12:01

10

a.m. on the day following the expiration of the ninety-day period after

11

final adjournment of the general assembly that is allowed for submitting

12

a referendum petition pursuant to article V, section 1 (3) of the state

13

constitution; except that, if a referendum petition is filed against this act

14

or an item, section, or part of this act within such period, then the act,

15

item, section, or part, if approved by the people, shall take effect on the

16

date of the official declaration of the vote thereon by proclamation of the

17

governor.
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OLR Bill Analysis
sHB 5686
AN ACT REQUIRING REDUCTION IN HAZARDOUS ROAD GLARE
AND LIGHT POLLUTION FROM PRIVATE AREA FLOODLIGHTING
LOCATED WITHIN THE STATE RIGHT-OF-WAY
SUMMARY:
This bill (1) prohibits floodlights intended to illuminate private
property from being located in a state highway right-of-way unless
they meet certain light pollution reduction and other requirements; (2)
prohibits a floodlight from being located in a state highway right-ofway if the private property it is intended to illuminate is across the
highway from the utility pole on which it would be mounted; (3)
requires any existing luminaire that violates either of the above
requirements to be brought into compliance with the bill’s floodlight
restrictions by October 1, 2005; and (4) beginning October 1, 2005,
requires the transportation commissioner to impose a civil penalty on
any electric distribution company he notifies of a floodlight violation
that fails to correct the violation within 90 days. The bill defines a
floodlight as a luminaire with an output greater than 1,800 lumens and
a luminaire as the complete lighting system, including the lamp and
fixture.
EFFECTIVE DATE: October 1, 2003
RESTRICTIONS ON FLOODLIGHTS
PRIVATE PROPERTY

USED

TO

ILLUMINATE

The bill prohibits a luminaire intended for private property
illumination from being located on a state highway right-of-way
unless (1) it is designed to maximize energy conservation and
minimize light pollution, glare, and light trespass; (2) the maintained
illuminance levels it produces are equal to the minimum levels
recommended by the Illuminating Engineering Society of North
America for the lighting application; and (3) the luminaire is
sufficiently shielded and aimed so that (a) its direct light in not visible
at any point on the highway where the viewing height is four feet or
more and the distance from the pole is 70 feet or more and (b) there is
no light trespass onto properties adjacent to the one for which the
illumination is intended and its direct light is not visible at a viewing
Researcher: JF
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height of five feet or more at any point along the adjacent property
line.
Under the bill, “light trespass” is light from the luminaire that shines
beyond the boundaries of the property meant for illumination; “direct
light” is light that can be seen directly from the light source and other
light-emitting or reflecting parts of the luminaire; “light pollution” is
direct light emitted above the horizontal plane running through the
lowest point on the luminaire; “glare” is the sensation produced by the
illumination within the visual field that is sufficiently greater than the
illumination to which the eyes are adapted and thus causes annoyance,
discomfort, or loss in visual performance and visibility; and
“illuminance” is the density of luminous flux incident on a surface that
is represented by the luminous flux divided by the area of the surface
when it is uniformly illuminated.
CORRECTION OF REPORTED FLOODLIGHT VIOLATIONS AND
CIVIL PENALTIES
The bill requires the transportation commissioner, beginning October
1, 2005, to notify an electric distribution company of a reported
violation of the requirements pertaining to floodlights. The company
must correct the violation within 90 days of getting the notice. If it
fails to do so, the commissioner must impose a civil penalty of $100 per
day as long as the violation continues after the 90-day period. The bill
requires civil penalties to be paid from shareholders’ profits and
prohibits the Department of Public Utility Control from including
them when determining the company’s rates.
COMMITTEE ACTION
Transportation Committee
Joint Favorable Substitute
Yea 26
Nay 0

Researcher: JF
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Substitute House Bill No. 5449

Public Act No. 01-134
AN ACT REQUIRING ENERGY EFFICIENT ROADWAY LIGHTS.
Be it enacted by the Senate and House of Representatives in General Assembly
convened:
Section 13a-110a of the general statutes is repealed and the following is
substituted in lieu thereof:
(a) As used in this section:
(1) "Fixture" means the assembly that holds a lamp and may include an assembly
housing, a mounting bracket or pole socket, a lamp holder, a ballast, a reflector
or mirror, and a refractor or lens;
(2) "Full cutoff luminaire" means a luminaire that allows no direct light emissions
above a horizontal plane through the luminaire's lowest light-emitting part;
(3) "Glare" means direct light emitting from a luminaire that causes reduced
vision or momentary blindness;
(4) "Illuminance" means the level of light measured at a surface;
(5) "Lamp" means the component of a luminaire that produces the light;
(6) "Light trespass" means light emitted by a luminaire that shines beyond the
boundaries of the property on which the luminaire is located;
(7) "Lumen" means a unit of measurement of luminous flux;
(8) "Luminaire" means the complete lighting system, including the lamp and the
fixture;
(9) "Municipality" shall have the same meaning as in subsection (a) of section 7148;
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(10) "Municipal funds" means any bond revenue or any money appropriated or
allocated by a municipality;
(11) "Municipal road" means any public highway, road, street, avenue, alley,
driveway, parkway or place, under the control of a municipality of the state,
dedicated, appropriated or opened to public travel;
(12) "Permanent outdoor luminaire" means any luminaire or system of
luminaires that is outdoors and intended to be used for seven days or longer;
(13) "State funds" means any bond revenues or any money appropriated or
allocated by the General Assembly; and
(14) "State highway" shall have the same meaning as in subsection (a) of section
13a-1.
(b) Except as provided in subsection (c) of this section, no state or municipal
funds shall be used to install or replace a permanent outdoor luminaire for
roadway lighting unless
(1) the luminaire is designed to maximize energy conservation and to minimize
light pollution, glare and light trespass,
(2) the luminaire's illuminance is equal to the minimum illuminance adequate
for the intended purpose of the lighting,
(3) for a luminaire with a rated output of more than 1800 lumens used on state
secondary highways, as defined in section 13a-14, and state special service
highways, as defined in said section 13a-14, such luminaire is a full cutoff
luminaire,
(4) for a luminaire with a rated output of more than 1800 lumens used on
municipal roads, such luminaire is a full cutoff luminare,
(5) for a luminaire with a rated output of more than 1800 lumens used on state
primary highways, as defined in said section 13a-14, for which, in the
opinion of the Commissioner of Transportation, use of a full cutoff luminaire
shall not compromise the safety of the highway, increase the cost of the
lighting plan or lighting replacement for the highway or violate any
provision of federal law, such luminaire is a full cutoff luminaire,
(6) the Commissioner of Transportation determines that the purpose of the
lighting installation or replacement of lights on state highways cannot be
achieved by reducing the speed limit in the area to be lighted or by installing
reflectorized roadway markers, lines, warnings, informational signs or other
means of passive or reflective lighting, and
(7) the chief elected officer of a municipality or such officer's designee,
determines that for a municipal road the purpose of the lighting installation
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or replacement cannot be achieved by reducing the speed limit in the area to
be lighted or by installing reflectorized roadway markers, lines, warnings,
informational signs or other means of passive or reflective lighting.
(c) The Commissioner of Transportation or the commissioner's designee may
waive the provisions of subdivision (3) of subsection (b) of this section when,
after a request for such a waiver has been made and reviewed, the commissioner
or the commissioner's designee determines that such a waiver is necessary for
the lighting application. Requests for such a waiver shall be made to the
commissioner or the commissioner's designee in such form as the commissioner
shall prescribe and shall include, without limitation, a description of the lighting
plan, a description of the efforts that have been made to comply with the
provisions of subdivision (3) of subsection (b) of this section and the reasons such
a waiver is necessary. In reviewing a request for such a waiver, the commissioner
shall consider design safety, costs and other factors deemed appropriate by the
commissioner.
(d) The chief elected official of a municipality or said official's designee may
waive the provisions of subdivision (4) of subsection (b) of this section when,
after a request for such a waiver has been made and reviewed, said official or
said official's designee determines that such a waiver is necessary for the lighting
application. Requests for such a waiver shall be made to said official or said
official's designee in such form as said official shall prescribe and shall include,
without limitation, a description of the lighting plan, a description of the efforts
that have been made to comply with the provisions of subdivision (4) of
subsection (b) of this section and the reasons such a waiver is necessary. In
reviewing a request for such a waiver, said official shall consider design safety,
costs and other factors deemed appropriate by said official.
(e) No public utility company may install or replace a permanent outdoor
luminaire for roadway lighting, if the cost of operating such luminaire is paid for
by municipal funds, unless (1) the luminaire is designed to maximize energy
conservation and to minimize light pollution, glare and light trespass, (2) the
luminaire's illuminance is equal to the minimum illuminance adequate for the
intended purpose of the lighting, and (3) for a luminaire with a rated output of
more than 1800 lumens used on municipal roads, such luminaire is a full cutoff
luminaire. The chief elected official of a municipality or said official's designee
may waive the provisions of subdivision (3) of this subsection when, after
written notice from the public utility company thirty days prior to the
installation or replacement of said luminaire, said official or said official's
designee determines that a waiver is necessary for the lighting application. Such
notice shall be in such form as said official shall prescribe and may include a
description of the lighting plan and a description of the efforts that have been

Community Lighting Study Whitepaper

May 2015

Page 49

made to comply with the provisions of subdivision (3) of this subsection. Said
official may consider design safety, costs and other factors deemed appropriate
by said official.
(f) The provisions of this section shall not apply to the installation or replacement
of luminaires for which the Secretary of the Office of Policy and Management (1)
conducts a life-cycle cost analysis of one or more luminaires which meet the
requirements set forth in subsection (b) of this section and one or more
luminaires which do not meet such requirements, and (2) certifies that a
luminaire which meets such requirements is not cost effective and is not the most
appropriate alternative based on the life-cycle cost analysis.
Approved June 28, 2001
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Maine Revised Statutes
§1768

Title 5: ADMINISTRATIVE
PROCEDURES AND SERVICES

§1770

Part 4: FINANCE
Chapter 153: PUBLIC IMPROVEMENTS
Subchapter 1-A: ENERGY CONSERVATION IN BUILDINGS ACT
§1769. Outdoor lighting
1. Definitions. As used in this section, unless the context otherwise indicates, the
following terms have the following meanings.
A. "Direct light" means light emitted directly from a lamp off a reflector or
through a refractor of a luminaire. [1991, c. 481, §1 (NEW).]
B. "Fixture" means the assembly that holds the lamp and may include an assembly
housing, a mounting bracket or pole socket, a lamp holder, a ballast, a reflector or
mirror and a refractor or lens. [1991, c. 481, §1 (NEW).]
C. "Footcandle" means an illuminance equal to one lumen per square foot.
[1991, c. 481, §1 (NEW).]

D. "Full cutoff luminaire" means a luminaire that allows no direct light emissions
above a horizontal plane through the luminaire's lowest light-emitting part.
[1991, c. 481, §1 (NEW).]

E. "Glare" means direct light emitting from a luminaire that causes reduced vision
or momentary blindness. [1991, c. 481, §1 (NEW).]
F. "Illuminance" means the level of light measured at a surface. [1991, c. 481,
§1 (NEW).]

G. "Lamp" means the component of a luminaire that produces the light. [1991,
c. 481, §1 (NEW).]

H. "Light trespass" means light emitted by a luminaire that shines beyond the
boundaries of the property on which the luminaire is located. [1991, c. 481,
§1 (NEW).]

I. "Lumen" means a unit of measurement of luminous flux. [1991, c. 481, §1
(NEW).]

J. "Luminaire" means the complete lighting system, including the lamp and the
fixture. [1991, c. 481, §1 (NEW).]
K. "Permanent outdoor luminaire" means any luminaire or system of luminaires
that is outdoors and that is intended to be used for 7 days or longer. [1991, c.
481, §1 (NEW).]

L. "State funds" means any bond revenues or any money appropriated or allocated
by the Legislature. [1991, c. 481, §1 (NEW).]
[ 1991, c. 481, §1 (NEW) .]

2. Permanent outdoor luminaires. A person may not use any state funds to
install or replace any permanent outdoor luminaire unless:
A. The luminaire is a full cutoff luminaire when the rated output of the luminaire
is greater than 1,800 lumens; [1991, c. 481, §1 (NEW).]
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B. The luminaire's maximum illuminance does not exceed the minimum
illuminance recommended for that purpose by the Illuminating Engineering
Society of America or the federal Department of Transportation; and [1991, c.
481, §1 (NEW).]

C. The Director of the Bureau of General Services ensures that consideration is
given to minimizing glare and light trespass. [2011, c. 691, Pt. B, §18
(AMD).]
[ 2011, c. 691, Pt. B, §18 (AMD) .]

3. Exceptions. Exceptions from the provisions of this section are permitted only
when:
A. Federal laws, rules and regulations take precedence over these provisions; or
[1991, c. 481, §1 (NEW).]

B. The Director of the Bureau of General Services determines that there is a
compelling safety interest that can not be addressed by any other method. [2011,
c. 691, Pt. B, §19 (AMD).]
[ 2011, c. 691, Pt. B, §19 (AMD) .]
SECTION HISTORY
RR 1991, c. 1, §6 (RNU). 1991, c. 481, §1 (NEW). 2011, c. 691, Pt. B,
§§18, 19 (AMD).
Data for this page extracted on 01/07/2014 03:55:41.

The Revisor's Office cannot provide legal advice or interpretation of Maine
law to the public.
If you need legal advice, please consult a qualified attorney.
Office of the Revisor of Statutes
7 State House Station
State House Room 108
Augusta, Maine 04333-0007
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MINNESOTA STATUTES 2013

1

16B.328

16B.328 OUTDOOR LIGHTING FIXTURES MODEL ORDINANCE.
Subdivision 1. Definitions. For purposes of this section, the following terms have the
meanings given:
(1) "energy conservation" means reducing energy use and includes: (i) using a light with
lower wattage; and (ii) using devices such as time controls, motion detectors, or on and off
switches that limit unnecessary use of lighting;
(2) "cutoff luminaire" means a luminaire in which 2.5 percent or less of the lamp lumens are
emitted above a horizontal plane through the luminaire's lowest part and ten percent or less of the
lamp lumens are emitted at a vertical angle 80 degrees above the luminaire's lowest point;
(3) "light pollution" means the shining of light produced by a luminaire above the height
of the luminaire and into the sky;
(4) "lumen" means a unit of luminous flux. One footcandle is one lumen per square foot. For
purposes of this section, the lumen-output values are the initial lumen-output rating of the lamp;
(5) "luminaire" means a complete lighting unit consisting of a light source and all necessary
mechanical, electrical, and decorative parts; and
(6) "outdoor lighting fixture" means any type of fixed or movable lighting equipment that
is designed or used for illumination outdoors. The term includes billboard lighting, streetlights,
searchlights, and other lighting used for advertising purposes and area lighting. The term does not
include lighting equipment that is required by law to be installed on motor vehicles or lighting
required for the safe operation of aircraft.
Subd. 2. Model ordinance. The commissioner of administration, in consultation with the
commissioner of commerce, associations for local governments, and any other interested person,
shall develop a model ordinance that can be adapted for use by cities, counties, and towns,
governing outdoor lighting to reduce light pollution. The model ordinance must address:
(1) standards for lighting on private property; outdoor advertising; lighting on commercial,
industrial, or institutional property; canopies covering fueling stations; and public streets,
sidewalks, and alleys;
(2) how illumination levels should be measured;
(3) possible exemptions, such as for temporary emergency or hazard lighting;
(4) recommended elements for an exterior lighting plan for a development;
(5) treatment of nonconforming lighting;
(6) lighting standards that might apply in special subdistricts;
(7) light pole maximum heights; and
(8) light trespass.
Subd. 3. Standards for state-funded outdoor lighting fixtures. (a) An outdoor lighting
fixture may be installed or replaced using state funds only if:
(1) the new or replacement outdoor lighting fixture is a cutoff luminaire if the rated output of
the outdoor lighting fixture is greater than 1,800 lumens;
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(2) the minimum illuminance adequate for the intended purpose is used with consideration
given to nationally recognized standards;
(3) for lighting of a designated highway of the state highway system, the Department of
Transportation determines that the purpose of the outdoor lighting fixture cannot be achieved by
the installation of reflective road markers, lines, warning or informational signs, or other effective
passive methods; and
(4) full consideration has been given to energy conservation and savings, reducing glare,
minimizing light pollution, and preserving the natural night environment.
(b) Paragraph (a) does not apply if:
(1) a federal law, rule, or regulation preempts state law;
(2) the outdoor lighting fixture is used on a temporary basis because emergency personnel
require additional illumination for emergency procedures;
(3) the outdoor lighting fixture is used on a temporary basis for nighttime work;
(4) special events or situations require additional illumination, provided that the illumination
installed shields the outdoor lighting fixtures from direct view and minimizes upward lighting
and light pollution;
(5) the outdoor lighting fixture is used solely to highlight the aesthetic aspects of a single
object or distinctive building; or
(6) a compelling safety interest exists that cannot be addressed by another method.
(c) This subdivision does not apply to the operation and maintenance of lights or lighting
systems purchased or installed, or for which design work is completed, before August 1, 2008.
(d) This section does not apply if a state agency or local unit of government determines that
compliance with this section would:
(1) require an increased use of electricity;
(2) increase the construction cost of a lighting system more than 15 percent over the
construction cost of a lighting system that does not comply with this section;
(3) increase the cost of operation and maintenance of the lighting system more than ten
percent over the cost of operating and maintaining the existing lighting system over the life
of the lighting system; or
(4) result in a negative safety impact.
History: 2007 c 131 art 1 s 1; 2008 c 296 art 2 s 1
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CHAPTER 212
HB 585-FN - FINAL VERSION

24Mar2009… 0895h
05/06/09 1464s
19May2009… 1963eba
2009 SESSION
09-0061
05/09
HOUSE BILL 585-FN
AN ACT relative to outdoor lighting efficiency.
SPONSORS: Rep. Bridgham, Carr 2; Rep. C. Pennington Brown, Rock 9; Rep. S. Kelly, Merr 7; Rep.
Shattuck, Hills 1; Rep. Major, Rock 8
COMMITTEE: Science, Technology and Energy
AMENDED ANALYSIS
This bill:
I. Establishes requirements for the state and municipal purchase of outdoor lighting systems.
II. Establishes the “New Hampshire dark skies” policy to encourage outdoor lighting efficiency at the
municipal level.
III. Requires the public utilities commission to establish requirements for an electric utility rate for
partial night use of outdoor lighting systems.
IV. Requires the department of transportation to review criteria for roadway lighting to maximize
efficiency and cost savings.
---------------------------------------------------------------------------Explanation: Matter added to current law appears in bold italics.
Matter removed from current law appears [in brackets and struckthrough.]
Matter which is either (a) all new or (b) repealed and reenacted appears in regular type.

24Mar2009… 0895h
05/06/09 1464s
19May2009… 1963eba
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09-0061
05/09
STATE OF NEW HAMPSHIRE
In the Year of Our Lord Two Thousand Nine
AN ACT relative to outdoor lighting efficiency.
Be it Enacted by the Senate and House of Representatives in General Court convened:
212:1 New Chapter; Outdoor Lighting Efficiency. Amend RSA by inserting after chapter 9-C the
following new chapter:
CHAPTER 9-D
OUTDOOR LIGHTING EFFICIENCY
9-D:1 Definitions. In this chapter:
I. “Fixture” means the assembly that holds a lamp and may include an assembly housing, a mounting
bracket or pole socket, a lamp holder, a ballast, a reflector or mirror, and a refractor or lens.
II. “Fully shielded luminaire” means a luminaire that allows no direct light emissions above a
horizontal plane through the luminaire’s lowest light-emitting part.
III. “Glare” means direct light emitting from a luminaire that is significantly greater than luminance to
which the eyes are adapted which causes reduced vision or momentary blindness.
IV. “Illuminance” means the unit measure of light at a surface.
V. “Light trespass” means light emitted by a luminaire that shines beyond the boundaries of the
property on which the luminaire is located.
VI. “Lumen” means a unit of measure of luminous flux.
VII. “Luminaire” means the complete lighting system, including the lamp and the fixture.
VIII. “Lamp” means the component of a luminaire that produces the specific form of radiant energy that
is observed as light.
IX. “Permanent outdoor luminaire” means any luminaire or system of luminaires that is outdoors and
intended to be used for 21 days or longer.
X. “State highway” means any of the highways of the state classified in RSA 229:5.
9-D:2 State Purchase of Permanent Outdoor Lighting Design.
I. No state funds shall be used to install or replace any permanent outdoor luminaire unless:
(a) The luminaire is a fully shielded luminaire when the rated output of the luminaire is greater than
1,800 lumens.
Community Lighting Study Whitepaper
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(b) The maximum illuminance at the designated surface does not exceed the minimum illuminance
level recommended for that purpose by the Illuminating Engineering Society of North America or the
Federal Highway Administration.
(c) The director of the agency responsible for the funding of such luminaire or having authority over the
illuminated infrastructure ensures that consideration is given to minimizing glare and light trespass.
II. The requirements of paragraph I shall not apply if:
(a) Compliance would create a conflict with federal laws or regulations;
(b) The director of the agency responsible for funding the installation of such luminaire or having
authority over the illuminated infrastructure determines that there is a compelling safety interest that
cannot be addressed by any other method;
(c) With respect to roadway lighting on state highways, when in specific instances the commissioner of
transportation determines that use of a fully shielded luminaire would compromise the safety of the
public utilizing the highway, increase the cost of the lighting plan or lighting replacement for the
highway, or violate any provision of federal law; or
(d) The luminaire shall be used to illuminate designated public and historic structures, monuments,
and flags of the United States of America and the state of New Hampshire.
III. No public utility company may install or replace a permanent outdoor luminaire for roadway
lighting if the cost of operating such luminaire is paid for by municipal funds, unless:
(a) The luminaire is a fully shielded luminaire when the rated output of the luminaire is greater than
1,800 lumens.
(b) The maximum illuminance at the designated surface does not exceed the minimum illuminance
recommended for that purpose by the Illuminating Engineering Society of North America or the
Federal Highway Administration.
(c) The governing body of a municipality may waive the provisions of subparagraphs (a) and (b) when,
after written notice from the public utility company 30 days prior to the installation or replacement of
the luminaire, the governing body determines that a waiver is necessary for the lighting application.
Such notice shall be in such form as the governing body shall prescribe and may include a description of
the lighting plan and a description of the efforts that have been made to comply with the provisions of
RSA 9-D:3. The governing body may consider design safety, costs, and other factors deemed appropriate
by the governing body.
9-D:3 New Hampshire Dark Sky Policy. It shall be the policy of the state of New Hampshire to
encourage municipalities to enact such local ordinances and regulations as they deem appropriate to
conserve energy consumed by outdoor lighting; to minimize light pollution and glare; and to preserve
dark skies as a feature of rural character wherever practicable.
9-D:4 Part-Night Rate for Roadway and Area Lighting. To encourage cost savings and energy
conservation, the public utilities commission shall, subject to its ratemaking authority under RSA 378,
develop a rate for part-night or midnight service for unmetered street or area lighting. Such a rate shall
be revenue neutral with respect to utility distribution revenue.
9-D:5 Report by Department of Transportation. The department of transportation shall:
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I. Review and update its criteria for roadway lighting to ensure that its current standards and
procedures conform to commonly accepted best practices.
II. Explore how energy and maintenance costs can be reduced by replacing existing luminaries with
lower-wattage, fully shielded luminaries or by eliminating roadway lighting altogether where
appropriate.
III. Beginning November 1, 2009 and each November 1 thereafter, submit an annual report of its
activities and findings to the office of energy and planning.
212:2 Contingency. If HB 464-FN of the 2009 legislative session becomes law, RSA 9-D as inserted by
section 1 of this act shall be renumbered as RSA 9-E and the reference to RSA 9-D:3 in RSA 9-D:2 as
inserted by section 1 of this act shall be renumbered RSA 9-E:3.
212:3 Effective Date. This act shall take effect 60 days after its passage.
Approved: July 15, 2009
Effective Date: September 13, 2009
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TITLE 42
State Affairs and Government
CHAPTER 42-136
Outdoor Lighting Control
SECTION 42-136-1

§ 42-136-1 Short title. – This chapter shall be known and may be cited as the "Outdoor
Lighting Control Act."
History of Section.
(P.L. 2002, ch. 420, § 1.)

SECTION 42-136-2

§ 42-136-2 Findings. – The general assembly finds that fully shielded lighting units
considerably reduce light pollution. The general assembly further finds that the replacement of
unshielded lighting units with fully shielded lighting units can result in substantial lowering in
the wattage of the lamp needed to maintain an equivalent level of lighting on the ground, thereby
realizing a considerable energy savings to the state. Therefore, it is in the public interest to
require the use of fully shielded lighting units to the maximum extent possible.
History of Section.
(P.L. 2002, ch. 420, § 1.)

SECTION 42-136-3

§ 42-136-3 Definitions. – As used in this chapter:
(1) "Direct light" means light emitting generally in a downward direction by a lamp, off a
reflector or through a refractor of a lighting unit.
(2) "Fully shielded lighting unit" means a lighting unit that is constructed in such a manner that
all light emitted, either directly from the lamp or indirectly by reflection or refraction from any
part of the lighting unit, is projected below the horizontal.
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(3) "Glare" means direct light emitted by a lighting unit that causes reduced visibility of objects
or momentary blindness.
(4) "Lamp" means the component of a lighting unit that produces light.
(5) "Light pollution" means a general sky glow caused by the scattering of artificial light in the
atmosphere.
(6) "Lighting unit" means a complete lighting unit, including 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.
(7) "Lumen" means a specific standard unit of measurement of luminous flux.
(8) "Outdoor light fixtures" means outdoor artificial illuminating devices, installed or portable,
used for flood-lighting, roadway and area lighting, general illumination or advertisement.
(9) "Partially shielded lighting unit" means a lighting unit that is constructed in such a manner
that more than zero (0) but less than ten percent (10%) of the light emitted, either directly from
the lamp or indirectly by reflection or refraction from any part of the lighting unit, is projected
above the horizontal.
(10) "Permanent outdoor lighting unit" means any fixed lighting unit or system of lighting
units that is outdoors and that is intended to be used for seven (7) days or longer.
(11) "Roadway lighting" means permanent outdoor lighting units that are specifically intended
to illuminate roadways for automotive vehicles.
(12) "Unshielded lighting unit" means a lighting unit that is constructed in such a manner that
more than ten percent (10%) of the light emitted, either directly from the lamp or indirectly by
reflection or refraction from any part of the lighting unit, is projected above the horizontal.
History of Section.
(P.L. 2002, ch. 420, § 1.)

SECTION 42-136-4

§ 42-136-4 Outdoor lighting control. – (a) Permanent outdoor lighting unit installation. The
installation of any new or replacement permanent outdoor lighting unit by or for a state agency
shall meet the following conditions:
(1) The new or replacement luminare permits are no more than two percent (2%) of the total
lumen in the zone of ninety (90) to one hundred eighty (180) degrees vertical angle if the rated
output of the lumen is greater than thirty-two hundred (3,200) lumens.
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(2) The minimum allowance specified by an applicable recommendation or regulation shall be
used. The average minimum allowance adequate for the intended purpose shall be used if no
lighting recommendation or regulation is applicable, giving full consideration to energy
conservation and glare.
(3) Reflectorized roadway markers, lines, warning signs, informational signs or other passive
means shall be utilized for roadway lighting except at intersections of two (2) or more streets or
highways unless it is determined that the purpose of the lighting installation or replacement
cannot be achieved by these means.
(4) Adequate consideration shall be given to conserving energy and minimizing glare and light
pollution.
(b) Exceptions. The following instances shall be exempt from the requirements of subsection
(a):
(1) Where federal laws, rules or regulations preempt state regulations.
(2) Where fire, police, rescue or repair personnel need light for temporary emergencies or road
repair work.
(3) Where there are special requirements, such as sports facilities, historic decorative
considerations or flag lighting. All such lighting shall be selected and installed to shield the lamp
or lamps from direct view to the greatest extent possible and to minimize upward lighting and
light pollution.
(4) Where there is substantial nighttime pedestrian traffic in an urban area and an engineer
experienced in outdoor lighting has deemed it necessary to permit the installation of partially
shielded lighting units.
(5) Where it has been determined that a reasonable safety and security interest exists that
cannot be addressed by another method without increasing the cost or reducing the effectiveness
of the lighting.
History of Section.
(P.L. 2002, ch. 420, § 1.)

SECTION 42-136-5

§ 42-136-5 Implementation of chapter. – The department of transportation shall promulgate
rules and regulations, which are deemed necessary and proper for the expedient implementation
of the provisions of this chapter.
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History of Section.
(P.L. 2002, ch. 420, § 1.)

SECTION 42-136-6

§ 42-136-6 Severability. – The provisions of this chapter are severable. If any provisions of
this chapter or their application to any person or circumstance are held invalid, the invalidity
shall not affect other provisions or applications of this chapter which can be given effect without
regard to the invalid provisions or application.
History of Section.
(P.L. 2002, ch. 420, § 1.)
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H.B.ANo.A1013

AN ACT

1
2

relating

to

the

authority

of

certain

counties

3

installation and use of lighting in certain areas.

to

regulate

the

4

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF TEXAS:

5

SECTIONA1.AASection 240.032(b-1), Local Government Code, is

6

amended to read as follows:

7

(b-1)AAThis

subsection

applies

only

to

a

county

with

a

8

population of more than one million that has at least five United

9

States military bases and to any county adjacent to that county that

10

is within five miles of a United States Army installation, base, or

11

camp.

12

base, or camp commanding officer, the commissioners court of a

13

county subject to this subsection[, any part of which is located

14

immediately adjacent to the installation, base, or camp,] may adopt

15

orders regulating the installation and use of outdoor lighting

16

within

17

unincorporated territory of the county.

On the request of a United States military installation,

five

miles

of

the

installation,

base,

or

camp

in

any

18

SECTIONA2.AAThis Act takes effect immediately if it receives

19

a vote of two-thirds of all the members elected to each house, as

20

provided by Section 39, Article III, Texas Constitution.

21

Act does not receive the vote necessary for immediate effect, this

22

Act takes effect September 1, 2009.

If this

1
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______________________________

______________________________

AAAAPresident of the Senate

Speaker of the HouseAAAAAA

I certify that H.B. No. 1013 was passed by the House on April
24, 2009, by the following vote:AAYeas 140, Nays 0, 1 present, not
voting; and that the House concurred in Senate amendments to H.B.
No. 1013 on May 29, 2009, by the following vote:AAYeas 144, Nays 0,
1 present, not voting.

______________________________
Chief Clerk of the HouseAAA

I certify that H.B. No. 1013 was passed by the Senate, with
amendments, on May 26, 2009, by the following vote:AAYeas 31, Nays
0.

______________________________
Secretary of the SenateAAA

APPROVED: __________________
AAAAAAAAAAAAAAAAADateAAAAAAA

AAAAAAAAA __________________
AAAAAAAAAAAAAAAGovernorAAAAAAA

2
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TITLE 37 - PUBLIC UTILITIES, CHAPTER 16 - ELECTRIC UTILITIES, ARTICL... Page 1 of 1
ARTICLE 2 - OUTDOOR LIGHTING
37-16-201. Definitions.
(a) As used in this article:
(i) "Electric utility" means any electrical company or electric
cooperative that is engaged in the business of distributing electricity to
retail electric customers in the state;
(ii) "Lighting apparatus" means any shield, cover or other device used
with or on a lamp.
37-16-202. Tariffs for outdoor lighting.
All electric utilities shall offer tariffs for utility provided outdoor lighting
that provide an option for all electric customers to choose lighting apparatus
designed to minimize light illuminating unintended areas and maintain dark
skies. Rates for these lighting apparatus shall not be subsidized by revenue
from other utility provided services. The commission shall have jurisdiction
over the tariffs.
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Considerations for Outdoor
Lighting in the MAG Region
A Resource Guide and Report
Developed by the MAG Dark
Sky Stakeholders Group
Maricopa Association of Governments
2011
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Foreword
As the council of governments and metropolitan planning organization for the Phoenix
metropolitan region, the Maricopa Association of Governments (MAG) was identified as a
place for discussion by the astronomy community for possible options to be considered in
managing light and light pollution. A discussion and process that started in late 2008 has taken
place that has seen the development of a Pattern Outdoor Lighting Code (POLC) which is
contained in this document.
As with many issues associated with growth, this discussion and effort has not been without
contention. On one hand, the MAG region has experienced tremendous population growth
in recent decades. However, more recently the MAG region has and continues to experience
a significant economic downturn. Planning for existing and future growth, while preserving
existing economic interests and positioning the region for new economic opportunities has
been a challenge.
In October 2010, representatives of the private sector expressed concerns to the MAG
Management Committee about the potential regional economic impact of the POLC. At that
time, MAG staff was directed to work with private sector representatives to address their
issues with the POLC. From November 2010 to May 2011, private sector representatives
have participated in five MAG Dark Sky Stakeholders meetings in addition to a number of side
conversations with MAG staff. Discussion was often spirited at these meetings and limited
compromise was found between the astronomy community and private sector
representatives regarding the POLC.
This resource guide and report includes a Pattern Outdoor Lighting Code to interested MAG
member agencies who may or may not adopt the provisions in whole or in part as necessary
for their jurisdiction. MAG is not an enforcement agency, as such, the POLC is not for
implementation by MAG.
The Maricopa Association of Governments (MAG) would like to thank all involved in the
development of this resource guide and report, including but not limited to: MAG Dark Sky
Stakeholders Group participants, MAG member agency representatives, the Arizona
astronomy community, private sector representatives, and citizens.
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Frequently Asked Questions (FAQ)
What is MAG?
The Maricopa Association of Governments (MAG) is a Council of Governments (COG) that
serves as the regional agency for the metro Phoenix area. When MAG was formed in 1967,
local elected officials recognized the need for long-range planning on a regional scale. They
understood that many issues such as transportation, air quality and homelessness, among
others, transcend city boundaries.
MAG is the designated metropolitan planning organization (MPO) for transportation planning
in the Maricopa County region. MAG has also been designated by the Governor to serve as
the principal planning agency for the region in a number of other areas, including air quality,
water quality and solid waste management. In addition, through a Governor’s Executive
Order, MAG develops population estimates and projections for the region.
What is MAG’s policy structure?
The MAG Regional Council is the governing and policy-making body for the organization and
is composed of elected officials appointed by each member agency. For the majority of
members, the city or town mayor serves as the Regional Council member. Currently, the
Governor of the Gila River Indian Community, the President of the Salt River Pima-Maricopa
Indian Community, and the President of the Fort McDowell Yavapai Nation serve on the
Regional Council. The county is represented by a member of the board of supervisors.
The MAG Management Committee provides a key role in the policymaking decisions at MAG.
The Committee is responsible for receiving input from technical committees, analyzing
technical and policy issues, and providing recommendations to the MAG Regional Council.
The Management Committee consists of the chief administrators from each member agency.
The director of the Arizona Department of Transportation and the executive director of the
Regional Public Transportation Authority represent their respective agencies on transportation
issues that are brought before the Management Committee.
Other MAG committees are established as needed to provide specific policy
recommendations through the MAG committee process. MAG policy and technical
committees as well as stakeholder groups, like the Dark Sky Stakeholders Group, can provide
recommendations to the Management Committee.
How was the Dark Sky Stakeholders Group (DSSG) formed?
In January 2009, the MAG Management Committee recommended convening of a Dark Sky
Stakeholders Working Group. The MAG Management Committee was requested to provide
names of individuals in their respective jurisdictions to participate in the working group to
develop a model Dark Skies ordinance.
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What is the Dark Sky Stakeholders Group project background?
Date
August 2008
October 2008

December 2008
January 2009
March-September 2009
October-November 2009
February 2010
July 2010
August 2010
September and October
2010
October 2010

April 2011

June 2011
July 2011
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Activity
MAG Executive Director meets with a member of the
International Dark Sky Association and authorized a presentation
to the MAG Planners Stakeholders Group (PSG).
Dr. Buell Januzzi, Past Director of the Kitt Peak Observatory,
provided a report to the MAG Management Committee. He
stated that outdoor light pollution creates a significant waste of
energy and associated costs, and degrades the visibility of our
night skies. This affects the world-class observatories located in
the state.
Dr. Januzzi gave the same presentation to the MAG Regional
Council.
MAG Management Committee approved convening a Dark Sky
Stakeholders Group (DSSG). Jurisdictional managers were
encouraged to send staff.
DSSG collected information on outdoor light pollution,
reviewed best practices in lighting codes, and developed a draft
Pattern Outdoor Lighting Code (POLC).
Made revisions to the draft POLC.
MAG staff briefed Intergovernmental representatives.
Held Dark Sky Workshop to gather comments from external
stakeholders on the draft POLC.
Evaluated all comments from external stakeholders and revised
the POLC.
MAG staff updated Intergovernmental representatives.
Updated MAG Management Committee. Members of the
committee encouraged working with stakeholders representing
the private sector and to find a balanced recommendation for
the committee.
MAG staff advises members of the Dark Sky Stakeholders
Group, private sector representatives, and interested parties that
a resource guide and report of the DSSG efforts would be
drafted and circulated for review. The draft POLC is to be
included in the report along with private sector concerns and
alternatives. Interested parties are able to submit comments and
concerns to be included in the report.
The draft resource guide and report is circulated for review.
Anticipated DSSG meeting to review comments to the draft
resource guide and report.
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What is the purpose of the MAG Dark Sky Stakeholders Group?
The purpose of the Stakeholders Group is to collect information on outdoor light pollution,
review best practices in lighting codes, and to develop a draft Pattern Outdoor Lighting Code
that could be used by MAG member agencies for updating their respective outdoor lighting
codes.
How can I find more information on the MAG Dark Sky Stakeholders Group?
All information on this topic can be found on the Dark Sky project page of the MAG website:
http://www.azmag.gov/Projects/Project.asp?CMSID=1082
Who are the MAG Dark Sky Stakeholders Group staff contacts?
Jami Garrison, MAG Socioeconomic Research Program Manager
Nathan Pryor, MAG Intergovernmental Policy Coordinator

jgarrison@azmag.gov
npryor@azmag.gov

MAG staff can be reached at (602) 254-6300.
Who participated in discussions of the MAG Dark Sky Stakeholders Group?
A number of MAG member agencies, citizens, interested parties and private sector
representatives had varying levels of participation in discussions of the MAG Dark Sky
Stakeholders Group. A list of participants is included in the appendix of this document.
Why did MAG develop a Pattern Outdoor Lighting Code?
•
•
•

To assist MAG member agencies in updating existing outdoor lighting codes
To help preserve Arizona astronomy - a $250 million per year economic impact for
Arizona.
To help the member agencies and business save energy as well as costs by
recognizing and prohibiting unshielded and excessive outdoor lighting. Luginbuhl &
Lockwood (2008) estimate that up to $30 million per year could be saved in Arizona

In the summer of 2008 the MAG Executive Director was approached by a member of the
International Dark Sky Association with a request to make a presentation to all MAG member
agencies on the growing outdoor light pollution in the MAG region. The International Dark
Sky Association saw MAG as an efficient way to reach many jurisdictions. They offered staff
from the astronomy community to help MAG form a stakeholders group and create a Pattern
Outdoor Lighting Code (POLC).
Dr. Buell Januzzi, Past Director of the Kitt Peak Observatory, provided a report to the MAG
Management Committee and Regional Council about issues related to outdoor light pollution
in MAG region. He explained that outdoor light pollution represents a potential waste in
energy and related energy costs, and degrades the visibility of our night skies. This affects the
world-class observatories located in Arizona. During the presentations, the counties,
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municipalities and Native American Indian communities were invited to consider revisiting the
adequacy and enforcement of their respective lighting ordinances.
What is a pattern code?
The term “pattern code” means that the code is a guideline or template that can be modified
to suit each community. The POLC does not intend to offer a single solution appropriate for
all communities or situations. It offers instead a comprehensive guide describing issues relevant
to the control of the obtrusive aspects of outdoor lighting, and a list of approaches to mitigate
these aspects. The POLC is intended for use by any community of any size or locale that
wishes to create a new, or update an existing, outdoor lighting code.
What is the need and purpose for an outdoor lighting code?
•
•
•
•

To permit reasonable uses of outdoor lighting for nighttime safety, utility, security, and
enjoyment while preserving the ambiance of the night.
To conserve energy and resources to the greatest extent possible.
To minimize glare and obtrusive light by limiting outdoor lighting that is misdirected,
excessive, or unnecessary.
To encourage optimum use of outdoor lighting for future development and growth.

What about existing lighting (grandfathering)?
MAG legal counsel advises that it is difficult in Arizona to require existing uses to comply with
new code requirements, unless there is a change in the existing use. All outdoor lighting codes
in Arizona, including this POLC, grandfather any installation compliant with the previous
regulations. New installations and major modifications are where the new code could take
effect; the POLC does not mandate the replacement of all lighting fixtures if one or a few need
replacement. The value of the replacement must exceed 50% of the installation value at
either one instant or through cumulative changes before the new standards apply.
What about retrofitting? Is there additional expense for existing businesses?
There are no requirements for retrofitting existing lighting or signs. Currently existing lighting
and signs will not be affected by adoption of the POLC.
Does the Pattern Outdoor Lighting Code regulate street lights?
Section 3.5 of the POLC addresses public roadways and states that lighting for public
roadways and pedestrian lighting must comply with the code, except the lumens cap of
Section 4.2. Typically the municipality’s Street or Transportation Department sets and
implements street lighting standards.
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What is a lumens cap and how does it work?
The majority of issues associated with overlighting can be addressed effectively by an overall
cap on the amount of light permitted, scaled to the area to be developed - lumens per acre
caps. (Lumens are a measure of light output as seen by the human eye and can be found on
every lamp package and catalog description.)
Lumens per acre is a simple calculation that does not require specialized technical training.
Newer versions of Outdoor Lighting Codes include a lumens cap. The lumens cap provides
maximum flexibility for the lighting designer to work within an overall "lumen budget" in order
to creatively achieve the goals presented by clients. Professional quality designs can achieve
the goals and solve the problems, if any, of each lighting situation by trading off amounts of
decorative and general illumination, areas to be illuminated, illumination levels and
uniformities, types of luminaire optical design, and other factors to achieve quality lighting
without the code specifying permitted or prohibited lighting uses, or illuminance levels for each
situation.
What about holiday lighting?
Seasonal decorative lighting is usually exempt from Outdoor Lighting Codes and is exempt
from the POLC during the holiday season.
What are Lighting Zones?
Lighting zones were first developed in Arizona lighting codes beginning in the 1980s, and were
designed to help protect astronomical observatories from the growth of light pollution. Since
then the concept has been expanded by the International Lighting Commission (CIE) and the
Illuminating Engineering Society of North America (IESNA) to address other environmental
concerns, such as energy conservation, glare, and light trespass. Environmental zone ratings
(Lighting Zones) help ensure that the lighting goals of an environment are appropriately
defined and met, but not exceeded. Simply put, the amount of light allowed in a given zone is
tailored to the density of development, activity levels and sensitivity of the zone or nearby
areas affected by lighting in the zone to off-site impacts of lighting (e.g. glare and sky glow).
For example, a densely developed commercial district would have a higher lighting allowance
than an agricultural area; areas near observatories or natural areas may have tighter limits than
areas located far from such sensitive areas.
What is the impact on planning and code enforcement staff in terms of administering an
outdoor lighting code?
Outdoor lighting codes have been in place in various Arizona communities since the 1970s
and have not been shown to create an unusual administrative load. At a MAG DSSG meeting,
the jurisdictions of Buckeye, Fountain Hills, Gilbert, Maricopa County and Mesa commented
that the code would not have a significant workload impact for them.
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Some jurisdictions have web-fillable or downloadable forms for the Existing Lighting Inventory
and Lumen Output Calculation Sheets as well as examples of properly prepared applications.
Nonetheless, as with any code, implementation and enforcement of a lighting code will impact
the planning and code enforcement staff. In addition to the time required to review materials
related to lighting, and on site follow-up to verify compliance, the staff will need to develop
some familiarity with lighting terms such as lumens, and how to reliably evaluate the shielding
characteristic of luminaires. Further, enforcement of any code includes not only the assurance
that plans and construction conform to the standards of the code when the building or lighting
permit is issued and when the project is completed, but also monitoring of continuing
compliance after the project is completed.
Can MAG adopt the POLC?
MAG is not an enforcement agency, as such, the POLC is not for adoption by MAG. It is
anticipated that MAG member agencies may consider adoption of the POLC either in whole
or in part as necessary for their jurisdiction.
Have crime, safety and Crime Prevention Through Environmental Design (CPTED) been
addressed in the POLC?
The purpose of the draft POLC is to define practical and effective measures to minimize
obtrusive outdoor light, while preserving safety, security, and the nighttime use and enjoyment
of property. A common question is the connection between lighting and crime. Several
reports and studies were analyzed and the information was provided to the DSSG by Dan
Brocious, Whipple Observatory in 2009. According to the International Dark Sky Association,
“the idea that more light always results in better safety and security is a myth. One needs only
the right amount of light, in the right place, at the right time. More light often means wasted
light and energy.” The POLC adheres to CPTED lighting principles, though the approach is
not identical: communities will benefit from a complementary approach using both.
Does the POLC allow for safe and sufficient lighting at ATMs?
Safe lighting can be provided at ATMs following the standards in the POLC. Calculations
indicate that approximately 20,000 lm are sufficient to provide this lighting. As POLC allows, at
minimum, 50,000 lm per acre, and bank sites are generally greater than one acre, it is evident
that POLC permits sufficient lighting.
Why signage in a lighting code?
It is not necessary to have signage in a lighting code, but it is important that lighting and the
potential light pollution aspects of signs be addressed. DSSG put it in the POLC. Many Arizona
jurisdictions also include the lighting aspects of signage in a lighting code. The sign portion of
the POLC can be easily removed and put into a sign code.
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Why a lighting curfew for signs?
A number of jurisdictions within Arizona have had sign lighting curfews for many years,
including: Cochise County, Coconino County, Cottonwood, Pima County, Sedona, Tucson,
and Yavapai County.
According to the astronomy community, signs cause a substantial amount of light pollution
(estimated 10 percent of the total). A curfew is only in effect for non-business hours. Any
jurisdiction can adjust or eliminate curfews.
Why a sign brightness of 100 nits?
Nit is the standard unit used to measure the brightness of a surface, such as of a sign. The
POLC includes a maximum brightness of 100 nits for digital (multi-color LED) billboards. This
is based on the typical maximum brightness seen in current technology (floodlit) billboards.
The standard in some Arizona jurisdictions is 300 nits, a limit supported by the sign industry.
Based on an unpublished survey of 565 floodlit billboards in the Phoenix, Tucson and Chicago
metro areas, 1) more than 90 percent of floodlighted billboards are below 100 nits, and 2)
floodlit billboards illuminated at 100 nits are easily readable.
Besides energy and light pollution issues, there is a safety concern. Brighter signs (at three
times existing levels) may have an increased negative impact on driver vision and safety.
Why is sign color addressed in the code?
To help reduce light pollution it is best to stay away from white or very light-colored
background signs as they pollute the most. White background signs produce twenty times as
much light pollution as an opaque-background sign, and about six times as much light pollution
as a strongly colored-background sign.
Is the pattern code a lighting design standard?
The POLC is not a lighting design standard, and does not require a property owner or
business to meet any particular illumination levels. All standards in the POLC are intended to
limit the off-site or obtrusive aspects of outdoor lighting, such as glare with associated
decreased visibility, excessive energy use, and sky glow.
Will POLC lumen caps affect liability?
The lumen limits in POLC are 50,000, 100,000 and 150,000 lumens per acre. The lowest,
50,000, is the limit that has been in place in 2/3 of urban Flagstaff for over 20 years. There
have been no complaints or cases where public safety was held to have been compromised
by these levels, and as such there is no increase in liability or liability insurance costs.
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How do the POLC and the International Energy Conservation Code (IECC) 2009 outdoor
lighting allowances compare?
Summary: Roughly, IECC Lighting Zone 1 (LZ1) and Lighting Zone 2 (LZ2) are similar to
POLC LZ2 and LZ3; IECC LZ3 and LZ4 allow substantially more light than the POLC.
Comparison of the amount of outdoor lighting allowed under POLC and IECC 2009 is
complex, as the standards are written differently. The POLC is a simple lumens per acre
standard, requiring only the site acreage to determine the allowance. IECC 2009 specifies
allowances for a variety of uses, the amount determined by the area or linear dimensions of
each use (such as parking lots, walkways, entryways, sales areas, sales canopies, façade
lighting, etc.). In the IECC 2009 calculations below, we have assumed lighting will be used
only for the parking area and building façade: in general these will be the principal lighting uses
on most sites.
Site information:
site area = 1 acre
parking lot area = 0.6 acre
building perimeter = 200 feet
building height = 12 feet
façade area (perimeter x height) = 2400 ft.² fixture luminous efficacy (lumens per watt) = 60
(minimum); 75 (typical)
POLC lighting allowances
LZ 1 50,000 lm
LZ 2 100,000 lm
LZ 3 150,000 lm
IECC 2009 lighting allowances
LZ 1 93,000 lm (min); 116,000 lm (typical)
LZ 2 144,000 lm (min); 181,000 lm (typical)
LZ 3 223,000 lm (min); 279,000 lm (typical)
LZ 4 311,000 lm (min); 388,000 lm (typical)
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Pattern Outdoor Lighting Code for the MAG Region
Section 1: Purpose and Intent
Section 2: Conformance with Applicable Codes
Section 3: Applicability
3.1 New Uses, Buildings and Major Additions or Modifications
3.2 Minor Additions
3.3 Nonconforming Outdoor Light Fixtures; Nonconforming Uses
3.4 Resumption of Use after Abandonment
3.5 Public Roadways
3.6 Alteration of Non-conforming Use
Section 4: Outdoor Lighting Standards
4.1 Shielding Standards
4.2 Total Outdoor Light Output Standards
4.3 Lamp CCT Standards
4.4 Effective Shielding Standard
4.5 "House side" Shielding Standard
4.6 Curfews
Section 5: Outdoor Advertising Sign Lighting Standards
5.1 Externally Illuminated Sign Lighting Standards
5.2 Internally Illuminated Sign, Neon Sign Multicolor Fixed-Copy LED Sign and
Single-Color LED Sign Lighting Standards
5.3 Multicolor Changeable-Copy LED Sign Lighting Standards
5.4 Curfews
Section 6: Special Uses
6.1 Recreational Facilities
6.2 Frontage Row of Vehicle Display Areas
6.3 Service Station Canopies
6.4 Other Lighting on Parcels with Special Uses
Section 7: Submission of Plans and Evidence of Compliance with Code, Subdivision
Plats
7.1 Submission Contents
7.2 Additional Submission
7.3 Subdivision Plats
7.4 Lamp or Fixture Substitution
7.5 Plan Approval
7.6 Certification of Installation
Section 8: Approved Materials and Methods of Construction or Installation/Operation
8.1 Approval of Alternatives
Section 9: Prohibitions
9.1 Laser Source Light
9.2 Searchlights
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9.3 Mercury Vapor
Section 10: Temporary Exemption
10.1 Request; Renewal; Information Required
10.2 Approval; Duration
10.3 Disapproval; Appeal
Section 11: Other Exemptions
11.1 Nonconformance
11.2 State and Federal Facilities
11.3 Emergency Lighting
11.4 Swimming Pool and Fountain Lighting
Section 12: Appeals
Section 13: Law Governing Conflicts
Section 14: Violation and Penalty
Section 15: Severability
Section 16: Definitions
Note: Bold italics indicate terms defined in Section 16.
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Section 1. Purpose and Intent.
It is the purpose of this Code to define practical and effective measures by which the obtrusive
aspects of outdoor light usage can be minimized, while preserving safety, security, and the
nighttime use and enjoyment of property. These measures are intended to curtail the
degradation of the nighttime visual environment, light trespass, energy and resource waste,
and to preserve the naturally dark skies relied upon by Arizona’s world-class astronomical
facilities by encouraging lighting practices that direct appropriate amounts of light where and
when it is needed, increasing the use of energy-efficient sources, and decreasing wasted light
from overlighting and poorly shielded or inappropriately directed lighting fixtures.
It is further recognized that naturally dark landscapes and star-filled skies are valued by many
and that poor practices in outdoor lighting hamper the reasonable use and enjoyment of
property and can endanger the public welfare by producing unnecessary glare.

Section 2. Conformance with Applicable Codes.
All outdoor lighting fixtures shall be installed in conformance with the provisions of this Code,
the Building Code, the Electrical Code, the Sign Code and all other applicable laws and
regulations of the jurisdiction.

Section 3. Applicability.
3.1. New Uses and Major Modifications. All outdoor lighting for new uses, developments
or structures, and major modifications to outdoor lighting, for which a permit or other
approval is issued or given after the effective date of this Code, shall meet the
requirements of this Code. Cumulative modification or replacement of outdoor lighting
constituting fifty (50) percent 1 or more of the lumens permitted by this Code for the
parcel, regardless of the actual amount of lighting already on a non-conforming site, shall
be deemed a major modification for purposes of this section.
3.2. Minor Additions. Alterations, additions or modifications to outdoor lighting of less than
fifty (50) percent1 in the value or total outdoor light output, and that require a permit, shall
require the submission of a complete inventory and site plan detailing all existing and any
proposed new outdoor lighting. Any new lighting on the site shall meet the requirements
of this Code with regard to shielding and lamp type; the total outdoor light output after
the modifications are complete shall not exceed that on the site before the modification,
or that permitted by this Code, whichever is larger.
3.3. Nonconforming Outdoor Light Fixtures; Nonconforming Uses. If a use, building or
structure loses its nonconforming status, or if outdoor light fixtures are modified in excess
of fifty (50) percent1 of their value, or total outdoor light output, whether all at once, or in
1

The actual percentage that triggers the requirement to bring outdoor lighting fixtures into compliance with this
Code may be that specified in each jurisdiction’s zoning ordinance. Values of 25% and 50% have been used in
Arizona lighting codes.
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a series of cumulative changes, then all outdoor lighting must be brought into
conformance with the requirements of this Code.
3.4. Resumption of Use after Abandonment. If a use, building or structure is abandoned (as
defined in Section ____ of the Zoning Ordinance), then all outdoor lighting shall be
brought into compliance with this Code before the use is resumed.
3.5. Public Roadways. Lighting for public roadways must comply with this Code, except
the total outdoor light output standards of Section 4.2.
3.6. Alteration of Non-conforming Use. All light fixtures may be maintained as provided in
Section ____ of the Zoning Ordinance, but shall not be re-erected, relocated, or replaced
unless brought into compliance with this Code. Nothing in this Code shall affect existing
property or the right to its continued use for the purpose used at the time the Code takes
effect, nor to make any reasonable repairs to light fixtures, property, or uses for such legal
existing purposes.

Section 4. Outdoor Lighting Standards.
4.1. Shielding Standards. All nonexempt outdoor light fixtures shall comply with the
shielding standards provided in Table 4.1; outdoor luminous tube lighting does not require
shielding but total output from unshielded lighting is subject to the limits set forth in Section
4.2. The distance from a fixture to the nearest residential property line means the
distance to the nearest parcel with any kind of residential use.
Use Codes:
A = all types of fixtures allowed; fully shielded recommended
F = only fully shielded fixtures allowed
X = not allowed
Table 4.1 LUMINAIRE SHIELDING STANDARDS
Shielding
Distance from Luminaire to
Nearest Residential
Property Line
< 50’
≥ 50’

Land Use and Lamp Output
Commercial, Industrial and Multi-Family
Residential
Initial lamp output ≥ 2,000 lumens
Initial lamp output < 2,000 lumens
Residential Lighting
Initial lamp output ≥ 1,000 lumens
Initial lamp output < 1,000 lumens
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Notes to Table 4.1
See Section 16 for the definition of “residential.”
1. Spot and flood lamps must be aimed no higher than 45 degrees above straight down (halfway between straight down and straight to the side) when the lamp is visible from any offsite residential property or public roadway (Figure 4.1).









Figure 4.1. Spot light aiming
2. The maximum amount of lighting in unshielded fixtures is limited in Section 4.2.
3. Seasonal decorations using typical unshielded low-wattage lamps or LEDs shall be
permitted from Thanksgiving through January 15; such lighting is not subject to the
shielding or total outdoor light output standards of this code.
4. Examples of lamp types of 2,000 and 1,000 lumens and below (The acceptability of a
particular light is determined by initial lumen output, not wattage; values listed are
approximate; check manufacturer’s specifications).
2000 lumens
100 watt
100 watt
25 watt
26 watt
40 watt
N/A

Lamp Type
Standard incandescent and less
Tungsten-halogen (quartz) and less
Fluorescent and less
Compact Fluorescent and less
Metal Halide
High-Pressure Sodium

1000 lumens
60 watt
60 watt
15 watt
13 watt
N/A
N/A

4.2. Total Outdoor Light Output Standards. Total outdoor light output shall not exceed
the limits set forth in Table 4.2. (The values in this table are upper limits and not design
goals; design goals should be the lowest levels that meet the requirements of the task.)
Table 4.2 MAXIMUM TOTAL OUTDOOR LIGHT OUTPUT STANDARDS
Land Use and Fixture Shielding
Commercial, Industrial, Multi-family residential
(lumens per net acre)
total (fully shielded + unshielded)
unshielded component
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Notes

LZ 1

LZ 2

LZ 3

50,000
5,000

100,000
10,000

150,000
10,000
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Residential (lumens per residence)
total (fully shielded + unshielded)
unshielded component

1
20,000
5,000

20,000
5,000

20,000
5,000

Notes to Table 4.2
1. Each residential single-family detached home or duplex is allowed up to 5,500 lumens of
unshielded lighting or the lighting provided in this Table based on the parcel's acreage,
whichever is larger, provided Table 4.1 allows the fixture(s) to be unshielded. Residential
spot or flood lamps are to be aimed no higher than 45 degrees above straight down (see
Note 1 to Table 4.1).
4.3. Lamp CCT Standard. All lamps, except lamps used for decorative lighting, must
conform to the CCT limits listed in Table 4.3.
Table 4.3 ALLOWED LAMP CCT
Lighting Zone
LZ 1
LZ 2
Maximum CCT
3000K
3000K

LZ 3
4300K 2

4.4. Effective Shielding Standard. All light fixtures that are required to be fully shielded shall
be installed and maintained in such a manner that the shielding is effective as described in
the definition for fully shielded fixtures.
4.5. “House Side” Shielding Standard. Beyond the shielding requirements of Section 4.1,
any privately or publicly owned outdoor light fixture with a lamp of initial output over
10,000 lumens located within 50 feet of any residential (including multi-family residential)
property or public right-of-way shall utilize an internal or external “house-side” shield, with
the light fixture and shield oriented to minimize light trespass over the adjacent property
or right-of-way line (Figure 4.5). The surface of any external shield must have a black or
bronze finish on the side facing the lamp to minimize reflection.

No Shield

Internal Shield

External Shield

Figure 4.5. House-side shield configurations
2

To decrease potential disruption of human circadian rhythms and sky glow, a CCT limit of 3000K should be
considered in all Lighting Zones.
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4.6.

Curfews

A. Decorative lighting shall be extinguished between 10:00pm, or when the business
closes (whichever is later), and the time the business re-opens.
B.

Area lighting located 75 feet or more from the nearest building, display area or storage

area shall be extinguished between 10:00pm, or within sixty (60) minutes of the
business closing (whichever is later), and the time the business re-opens.
C.

All lighting subject to curfews in Section 4.6.A and 4.6.B shall be controlled by
automatic time switches.

Section 5. Outdoor Advertising Sign Lighting Standards. 3
5.1.

Externally Illuminated Sign Lighting Standards. External lighting for signs, including
billboards, shall conform to the provisions of this Code, including but not limited to the
lamp source, shielding and total outdoor light output standards of Section 4 (except as
provided in Section A below). All upward-directed sign lighting is prohibited.
A. Lighting for externally illuminated billboards is allowed up to a maximum of 200 initial
lamp lumens per square foot of illuminated sign face, even when the total outdoor
light output standards in Section 4.2 would not otherwise permit such lighting.

5.2. Internally Illuminated Sign, Neon Sign, Multicolor Fixed-Copy LED Sign and SingleColor LED Sign Lighting Standards.
A. Outdoor internally illuminated signs must either be constructed with an opaque
background and translucent text and symbols, or with a colored background and
generally LIGHTER text and symbols (Figure 5.2.A). Colored backgrounds shall not be
white, off-white, light grey, cream, or yellow. Lamps used for internal illumination of
such signs shall not be counted toward the total outdoor light output standards in
Section 4.2.

3

Some jurisdictions include all sign standards, including those related to lighting, in a separate sign code.
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Light Background



Colored Background



Opaque Background



Figure 5.2.A Internally illuminated sign styles
B. Neon signs, multicolor fixed-copy LED Signs and single-color LED signs (Figure 5.2.B)
shall be treated as internally illuminated signs for the purposes of this Code, and shall not
have their luminous outputs counted toward the total outdoor light output standards in
Section 4.2. Any lighting extending beyond the area considered to be the sign area (as
defined in the Sign Code of this jurisdiction) shall be considered decorative lighting, and
shall be subject to the standards applicable for such lighting, including but not limited to the
lamp source, shielding and total outdoor light output standards of Section 4.
Neon

Multicolor Fixed-Copy LED

Single-Color LED

Figure 5.2.B Neon, multicolor fixed-copy LED and single-color LED signs
C. Other internally-illuminated panels or decorations not considered to be signage
according to the sign code of this jurisdiction (such as illuminated canopy margins or
building faces), shall be considered decorative lighting, and shall be subject to the standards
applicable for such lighting, including but not limited to the lamp source, shielding and total
outdoor light output standards of Section 4.
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Multicolor Changeable-Copy LED Sign Lighting Standards. Lighting for multicolor
changeable-copy LED signs must meet the following:

5.3.

A. [ALTERNATIVE A] Multicolor changeable-copy LED signs must include photocell
technology to control and vary the intensity of lighting depending on the amount of
ambient light that is present to prevent overly bright luminance at night: automatic
controls must limit night luminance to a maximum of 100 nits when the display is set
to show maximum brightness white (100% full white mode). The applicant shall
provide a written certification from the sign manufacturer that the nighttime light
intensity has been factory pre-set not to exceed this level, and that this setting is
protected from end-user modification by password-protected software or other
method as deemed appropriate by the Planning Director.

Multicolor Changeable-Copy LED

Figure 5.3.A Multicolor changeable-copy LED sign
[ALTERNATIVE B] Multicolor changeable-copy LED signs are not permitted.
5.4. Curfews. Illumination for all on-site advertising signs except billboards, both externally
and internally illuminated, shall be turned off at the curfew times listed in Table 5.4 or
when the business closes, whichever is later. Signs subject to curfews are required to have
functioning and properly adjusted automatic shut-off timers. Light background (white, offwhite, light gray, cream or yellow) internally illuminated signs, installed legally before
enactment of this code [enter date], may continue to be used and illuminated but must
conform to the curfews as indicated.
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Table 5.4 ILLUMINATED SIGN CURFEWS
Land Use Zoning and Sign Type
Curfew
Commercial and Industrial zoning
Opaque Background
10pm
Colored Background
10pm
Light Background
8pm
All residential and mixed-use zoning
Opaque Background
9pm
Colored Background
9pm
Light Background
6pm
Note to Table 5.4
Land Use Zoning refers to the predominant use of land by area within 1,000 feet of the
parcel on which the sign is located.

Section 6. Special Uses.
6.1.

Recreational Facilities.

A. Class of Play: Fields designed primarily for use by municipal or amateur leagues,
training, recreational or social levels, shall be considered Sports Class IV as defined by
the Illuminating Engineering Society of North America (IESNA). Fields designed
primarily for college, semiprofessional, professional or national levels shall be
considered Sports Class I, Sports Class II or Sports Class III as defined by IESNA.
B. Lighting Amount: Lighting for outdoor athletic fields, courts or tracks shall be exempt
from the total outdoor light output standards of Section 4.2.
C. Shielding: fully shielded lighting is required for fields designed for Sports Class III and
Sports Class IV levels of play. Facilities designed for Sports Class I and Sports Class II
levels of play shall utilize luminaires with minimal uplight consistent with the
illumination constraints of the design. Where fully shielded fixtures are not utilized,
acceptable luminaires shall include those which:
1. Are provided with internal and/or external glare control louvers and installed so as
to minimize uplight and offsite light trespass, and;
2. Are installed and maintained with aiming angles that permit no greater than five
percent (5%) of the light emitted by each fixture to project above the horizontal.
D. Illuminance: All lighting installations shall be designed to achieve no greater than the
110% of the minimal illuminance levels for the activity as recommended by the
Illuminating Engineering Society of North America (IESNA) for the Sports Class as
described in Section 6.1.A.

Page 96

May 2015

Community Lighting Study Whitepaper

E. Off-site spill: The installation shall also limit off-site spill (off the parcel containing the
sports facility) to the maximum extent possible consistent with the illumination
constraints of the design.
F. Certification: Every such lighting system design and installation shall be certified by a
registered engineer, architect or landscape architect as conforming to all applicable
restrictions of this Code.
G. Curfew: All events shall be scheduled so as to complete all activity before 11pm.
Illumination of the playing field, court or track shall be permitted after the curfew only
to conclude a scheduled event that did not conclude before the curfew due to unusual
circumstances.
6.2.

Frontage Row of Vehicle Display Areas.

A. Shielding: All frontage row vehicle display area lighting shall utilize fully shielded
luminaires that are installed in a fashion that maintains the fully shielded characteristics.
B. Lumen Limit: Total outdoor light output for the frontage row of vehicle display areas is
exempt from the standards of Section 4.2, but shall not exceed sixty (60) lumens per
square foot.
C. Curfew: The frontage row of vehicle display area lighting exceeding the total outdoor
light output standard of Section 4.2 shall be turned off at the curfew listed in Section
6.1 or within sixty (60) minutes after closing of the business, whichever is later.
6.3.

Service Station Canopies.

A. Shielding: All luminaires mounted on or recessed into the lower surface of service
station canopies shall be fully shielded and utilize flat lenses.
B. Total Under-Canopy Output: The total light output used for illuminating service
station canopies, defined as the sum of all under-canopy initial bare-lamp outputs in
lumens, shall not exceed sixty (60) lumens per square foot of canopy. All lighting
mounted under the canopy, including but not limited to luminaires mounted on the
lower surface or recessed into the lower surface of the canopy and any lighting within
signage or illuminated panels over the pumps, is to be included toward the total at full
initial lumen output.
C. The lumen output of lamps mounted on or within the lower surface of a canopy is
included toward the standards in Section 4.2 according to the method defined for total
outdoor light output. Other lighting located under a canopy but not mounted on or
within the lower surface is included toward the standards in Section 4.2 at full initial
output.
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6.4. Other Lighting on Parcels with Special Uses. All lighting not directly associated with the
special use areas above shall conform to the lighting standards described in this Code at all
times, including but not limited to the shielding standards of Section 4.1, the total outdoor
light output standards of Section 4.2 and the lamp CCT standards of Section 4.3. The net
acreage for the determination of compliance with Section 4.2 shall not include the area of
the athletic field or frontage row of vehicle display area; the area of any service station
canopy shall be included in the net acreage.

Section 7. Submission of Plans and Evidence of Compliance with Code, Subdivision
Plats.
7.1. Submission Contents. The applicant for any permit required by any provision of the
laws of this jurisdiction in connection with proposed work involving outdoor lighting
fixtures shall submit (as part of the application for permit) evidence that the proposed
work will comply with this Code. Even should no other such permit be required, the
installation or modification of any exterior lighting (except for routine servicing and sametype lamp replacement) shall require submission of the information described below. The
submission shall contain but shall not necessarily be limited to the following, all or part of
which may be part of or in addition to the information required elsewhere in the laws of
this jurisdiction upon application for the required permit:
A. plans indicating the total number and location on the premises of all outdoor lighting
fixtures, both proposed and any already existing on the site;
B. description of all outdoor lighting fixtures, both proposed and existing. The description
may include, but is not limited to, catalog cuts and illustrations by manufacturers
(including sections where required); lamp types, wattages and initial lumen outputs;
7.2. Additional Submission. The above required plans, descriptions and data shall be
sufficiently complete to enable the designated official to readily determine whether
compliance with the requirements of this Code will be secured. If such plans, descriptions
and data are not sufficient, the applicant shall submit such additional evidence as
reasonably requested by the jurisdiction, including certified reports of tests performed and
certified by a recognized testing laboratory.
7.3. Subdivision Plats. If any subdivision proposes to have installed street or other common
or public area outdoor lighting, submission of the information as described in Section 7.1
shall be required for all such lighting.
7.4. Lamp or Fixture Substitution. Should any outdoor light fixture or the type of light
source therein be changed after the permit has been issued, a change request must be
submitted to the designated official for approval, together with adequate information to
assure compliance with this Code. Approval must be received prior to substitution.
7.5. Plan Approval. If the designated official determines that the proposed lighting does not
comply with this Code, the permit shall not be issued or the plan approved.
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7.6. Certification of Installation. For all projects where the total outdoor light output of the
proposed lighting equals or exceeds 300,000 lumens, certification that the lighting, as
installed, conforms to the approved plans shall be provided by a registered engineer,
architect or landscape architect before the certificate of occupancy is issued.

Section 8. Approved Materials and Methods of Construction or
Installation/Operation.
8.1. Approval of Alternatives. The provisions of this Code are not intended to prevent the
use of any design, material, or method of installation or operation not specifically
prescribed by this Code, provided any such alternate has been approved by the
designated official. The designated official may approve any such proposed alternate
providing he/she finds that it:
A. provides at least approximate equivalence to that applicable specific requirements of
this Code, and
B. is otherwise satisfactory and complies with the intent of this Code.

Section 9. Prohibitions.
9.1. Laser Source Light. The use of laser source light or any similar high intensity light for
outdoor advertising or entertainment, when projected above the horizontal, is prohibited.
9.2.

Searchlights. The operation of searchlights for advertising purposes is prohibited.

9.3. Mercury Vapor. Mercury vapor lights in use for outdoor lighting on the effective date
of this Code shall not be used after January 1, 2011 (ARS 49-1104).

Section 10. Temporary Exemption.
10.1. Request; Renewal; Information Required. Any person may submit, on a form
prepared by the jurisdiction, to the designated official, a temporary exemption request.
The request shall contain the following information:
A.
B.
C.
D.
E.
F.
G.

specific Code exemption(s) requested;
purpose of proposed lighting;
duration of requested exemption(s);
information for each luminaire and lamp combination as required in section 7.1;
proposed location on premises of the proposed outdoor light fixture(s);
previous temporary exemptions, if any, and addresses of premises hereunder;
such other data and information as may be required by the designated official.
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10.2. Approval; Duration. The designated official shall, within five (5) business days from the
date of submission of the request for temporary exemption, approve or delay the request
in writing. If approved, the exemption shall be valid for not more than thirty (30) days
from the date of issuance of the approval. The approval shall be renewable upon further
written request, at the discretion of the designated official, for a maximum of one (1)
additional thirty (30) day period. The designated official is not authorized to grant more
than one (1) temporary permit and one (1) renewal for a thirty (30) day period for the
same property within one (1) calendar year.
10.3. Disapproval; Appeal. If the request for temporary exemption or its extension is
disapproved, the applicant may appeal as provided in Section 12.

Section 11. Other Exemptions.
11.1. Nonconformance. All outdoor light fixtures lawfully installed prior to and operable on
the effective date of this Code are exempt from all requirements of this Code. There shall
be no change in use or lamp type, or any replacement (except for same-type and sameoutput lamp replacement) or structural alteration or fixture relocation made, without
conforming to all applicable requirements of this Code. If the property is abandoned, or if
there is a change in use of the property, the provisions of this Code will apply when the
abandonment ceases or the new use commences.
11.2. State and Federal Facilities. Compliance with the intent of this Code at all State and
Federal facilities is encouraged.
11.3. Emergency Lighting. Emergency lighting, used by police, firefighting, or medical
personnel, or at their direction, is exempt from the requirements of this Code, for as long
as the emergency exists.
11.4. Swimming Pool and Fountain Lighting. Underwater lighting used for the illumination of
swimming pools and fountains is exempt from the lamp type and shielding standards of
Section 4.1, though it must conform to all other provisions of this code.

Section 12. Appeals.
Any person substantially aggrieved by any decision of the designated official made in
administration of the Code may appeal that decision to the Advisory/Appeals Board of this
jurisdiction.

Section 13. Law Governing Conflicts.
Where any provision of federal, state, county, township or city statutes, codes, or laws
conflicts with any provision of this Code, the most restrictive shall govern unless otherwise
regulated by law.
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Section 14. Violation and Penalty.
It shall be a civil infraction for any person to violate any of the provisions of this Code. Each
and every day or night during which the violation continues shall constitute a separate offense.
A fine shall be imposed of not less than fifty dollars nor more than seven hundred dollars for
any individual or not less than 100 nor more than ten thousand dollars for any corporation,
association, or other legal entity for each offense. The imposition of a fine under this Code
shall not be suspended.

Section 15. Severability.
If any of the provisions of this Code or the application thereof is held invalid, such invalidity
shall not affect other provisions or applications of this Code which can be given effect, and to
this end, the provisions of this Code are declared to be severable.

Section 16. Definitions.
As used in this Code, unless the context clearly indicates otherwise, certain words and phrases
shall mean the following:
16.1. Abandoned. Abandonment shall be determined as provided in Section _____ of the
City/Town’s Zoning Ordinance.
16.2. Area Lighting. All outdoor lighting used for, but not limited to, illumination for
walkways, roadways, equipment yards, parking lots, outdoor security, outdoor sales or
eating areas, assembly or repair areas, advertising and other signs, and recreational facilities
where GENERAL ILLUMINATION for utility, safety or security of the grounds is the
primary concern.
16.3. Billboard. Any sign designed for use with changeable advertising copy and which is
normally used for the advertisement of goods produced or services rendered at locations
other than the premises on which the sign is located.
16.4. CCT. See Correlated Color Temperature.
16.5. Correlated Color Temperature. (of a light source) The temperature (in Kelvins,
abbreviated K) of a black-body radiator (e.q. the tungsten filament in an incandescent
lamp) that radiates light of comparable hue to that light source. Higher CCT sources
appear bluer or “cooler,” lower CCT sources appear yellower or “warmer.”
16.6. Decorative Lighting. Any outdoor lighting used for, but not limited to, architectural
illumination, flag and monument lighting, and illumination of trees, bushes, etc.
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16.7. Development Project. Any residential, commercial, industrial or mixed use subdivision
plan or development plan which is submitted to the City for approval.
16.8. Direct Illumination. Illumination resulting from light emitted directly from a lamp or
luminaire, not light diffused through translucent signs or reflected from other surfaces such
as the ground or building faces.
16.9. Directly Visible. Allowing a direct line-of-sight to the light source or lamp.
16.10. Display Area. Outdoor areas where active nighttime sales activity occurs AND where
accurate color perception of merchandise by customers is required. Recognized display
area uses include automobile and recreational vehicle sales, boat sales, tractor sales,
building supply sales, gardening or nursery sales, swap meets. Uses not listed here must
be approved as display lot uses by the Planning Director.
16.11. Frontage Row of Vehicle Display Area. That portion of a display area used for vehicles
located adjacent to the parcel frontage. Includes only the front row of vehicles adjacent to
the parcel frontage; does not include the driving area located behind the parked vehicles
or the remainder of the display area not adjacent to the frontage. (Figure 16.11)

office

Parking for customers and other vehicles for sale

AUTOMOBILE DISPLAY FRONTAGE AREA
frontage
Figure 16.11. Frontage Row of Vehicle Display Area
16.12. Flood Lamp. See Spot Lamp.
16.13. Footcandle. The standard imperial unit used to measure illuminance, or the amount of
light falling onto a surface, such as a roadway or athletic field. One footcandle equals one
lumen per square foot. One footcandle equals approximately 10 lux.
16.14. Fully Shielded (Light Fixture). A light fixture constructed in such a manner that all light
emitted by the fixture, either directly from the lamp or a diffusing element, or indirectly by
reflection or refraction from any part of the luminaire, is projected below the horizontal.
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Any structural part of the light fixture providing this shielding must be permanently affixed
and part of the fixture, not part of any surrounding building or architectural elements.

Figure 16.14a. Examples of fully shielded fixtures.

*

*

*

Figure 16.14b. Examples of fixtures that are NOT fully shielded (*even though the lamp in
these fixtures is shielded from direct view when viewed from the side or above, reflective
surfaces and/or lens covers are directly visible from the side).
16.15. Illuminance. The amount of light falling onto a unit area of surface (luminous flux per
unit area) - measured in footcandles or lux.
16.16. Installed. The attachment, or assembly fixed in place, whether or not connected to a
power source, of any outdoor light fixture.
16.17. LED. Light emitting diode.
16.18. Light Fixture. See Luminaire.
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16.19. Light Trespass. Light falling across property boundaries, on property not containing the
originating light source.
16.20. Lighting Zones. The three lighting zones are defined on the Lighting Zone Map, by
this reference made a part of this Code. Guidelines used to guide the delineation of the
lighting zones are:
A. Lighting Zone LZ 1. This Zone includes rural areas, undeveloped or primarily
residential, with typically small commercial centers surrounded by low density residential
uses or open space.
B. Lighting Zone LZ 2. This Zone includes predominantly suburban residential areas,
including neighborhood commercial or industrial areas mostly surrounded by residential
areas.
C. Lighting Zone LZ 3. This Zone includes urban areas with primary land uses for
commercial, business and industrial activity, including multi-family residential areas mostly
surrounded by commercial areas.
16.21. Lumen. Unit of luminous flux; used to measure the amount of light emitted by lamps.
16.22. Luminaire. A complete lighting assembly (including the lamp, housing, reflectors, lenses
and shields), less the support assembly (pole or mounting bracket); a light fixture. Includes
luminous tubes, lamps or similar devices, permanently installed or portable, used for
illumination, decoration, or advertisement. Such devices shall include, but are not limited
to lights used for:
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.

parking lot or parking garage lighting;
roadway and driveway lighting;
pedestrian or walkway lighting;
entryway lighting;
buildings and structures;
recreational areas;
landscape lighting;
billboards and other signs (advertising or other);
product display area lighting;
building or structure decoration;
building overhangs and open canopies.

For purposes of determining total outdoor light output from a luminaire (see Table 4.1),
lighting assemblies which include multiple lamps within a single luminaire or on a single
pole or standard shall be considered as a single unit (Figure 16.22).
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Figure 16.22. Light fixtures with multiple lamps in a single fixture (left) and on a single
pole (center, right)
16.23. Luminance. The intensity of light reflected or emitted from a unit area of surface, such
as a sign face - measured in nits.
16.24. Luminous Tube. A glass tube filled with a gas or gas mixture (including neon, argon,
mercury or other gasses), usually of small diameter (10-15 millimeters), caused to emit
light by the passage of an electric current, and commonly bent into various forms for use
as decoration or signs. A "neon" tube. Does not include common fluorescent tubes.
16.25. Lux. The standard metric unit used to measure illuminance, or the amount of light
falling onto a surface, such as a roadway of athletic field. One lux equals one lumen per
square meter. One lux equals approximately 0.1 footcandles.
16.26. Neon Tube. See Luminous Tube.
16.27. Net Acreage. The remaining area after deleting all portions for proposed and existing
streets and any Frontage Row of Vehicle Display Area(s) within a parcel, subdivision, or
multiple contiguous parcels proposed for development.
16.28. Nit. The standard unit used to measure the brightness of a surface, such as of a sign.
Equivalent to candela per square meter.
16.29. Opaque. Opaque means that a material does not transmit light from an internal
illumination source. Applied to sign backgrounds, it means that the area surrounding any
letters or symbols on the sign allows no light from any internal source to shine though it.
16.30. Outdoor Light Fixture. See Luminaire.
16.31. Outdoor Light Output, Total. The initial total amount of light, measured in lumens,
from all lamps used in outdoor light fixtures. Includes all lights and luminous tubes used for
area and decorative lighting, and lights used for external illumination of signs, but does not
include lights used to illuminate internally illuminated signs, luminous tubes used in neon
signs, or seasonal lighting from typical low-output lamps permitted between Thanksgiving
and January 15th. For lamp types that vary in their output as they age (such as high
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pressure sodium, fluorescent and metal halide), the initial lamp output, as defined by the
manufacturer, is the value to be considered. For determining compliance with Section 4.2
[Total Outdoor Light Output] of this Code, the light emitted from lamps and luminous
tubes is to be included in the total output as follows:
A. outdoor light fixtures and luminous tubes installed on poles (such as parking lot
luminaires) and light fixtures installed on the sides of buildings or other structures, when
not shielded from above by the structure itself as defined in parts B, C or D below, are to
be included in the total outdoor light output by simply adding the initial lumen outputs of
the lamps and tubes;
B. outdoor light fixtures and luminous tubes installed under canopies, buildings (including
parking garage decks), overhangs or roof eaves where all parts of the lamp, tube or
luminaire are located at least five (5) feet but less than ten (10) feet from the nearest edge
of the canopy, building edge or overhang are to be included in the total outdoor light
output as though they produced only one-quarter (0.25) of the lamp's or tube’s rated
initial lumen output;
C. outdoor light fixtures and luminous tubes installed under canopies, buildings (including
parking garage decks), overhangs or roof eaves where all parts of the lamp, tube or
luminaire are located at least ten (10) feet but less than thirty (30) feet from the nearest
edge of the canopy, building edge or overhang are to be included in the total outdoor light
output as though they produced only one-tenth (0.10) of the lamp's or tube’s rated initial
lumen output.
D. outdoor light fixtures installed under canopies, buildings (including parking garage
decks), overhangs or roof eaves where all parts of the lamp, tube or luminaire are located
thirty (30) or more feet from the nearest edge of the canopy, building edge or overhang
are not to be included in the total outdoor light output. Such lamps must however
conform to the lamp source and shielding requirements of Section 4.
16.32. Parking Garage. A multi-level or covered structure for parking that is open to the
outside air. Includes parking facilities under buildings when the area is open to the outside
at more locations than just the automobile entries and exits.
16.33. Person. Any individual, tenant, lessee, owner, or any commercial entity including but
not limited to firm, business, partnership, joint venture, or corporation.
16.34. Residential. All single-family residential land uses, including all densities and types of
housing such as single-family detached and duplexes, but excluding multi-family housing.
16.35. Searchlight. A lighting assembly designed to direct the output of a contained lamp in a
specific tightly focused direction (a beam) with a reflector located external to the lamp, and
with a swiveled or gimbaled mount to allow the assembly to be easily redirected. Such
lights are used commonly to sweep the sky for advertisement purposes.
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16.36. Sign, Externally Illuminated. A sign illuminated by light sources from the outside.
16.37. Sign, Internally Illuminated. A sign illuminated by light sources enclosed entirely within
the sign cabinet and not directly visible from outside the sign.
16.38. Sign, Multicolor Changeable-Copy LED. A sign composed of LEDs of more than one
color and programmable to allow changing displays.
16.39. Sign, Multicolor Fixed-Copy LED. A sign composed of LEDs of more than one color
with a fixed (not changeable or programmable) copy display.
16.40. Sign, Neon. A sign including luminous tubes formed into text, symbols or decorative
elements and directly visible from outside the sign cabinet.
16.41. Sign, On-Site Advertising. A sign used primarily to advertise goods or services offered
on the same parcel on which the sign is located. Such a sign may include incidental nonadvertising information (for example time and temperature; does not include publicly
owned signs providing general interest information exclusively (such as road names or
highway conditions).
16.42. Sign, Single-Color LED. A sign composed of single-color LEDs, including signs with
fixed and changeable copy.
16.43. Sports Class I / II / III / IV. Level of sports play as defined by the Illuminating
Engineering Society of North America. This level is primarily determined by the number
and distance of spectators; the higher recommended illumination levels facilitate the
spectator's ability to view the action. Sports Class IV is the most common level, and is
typical of municipal and amateur league and social level sports, with minimal
accommodations for spectators, typically including bleachers located close to the field.
Sports Class III includes increased accommodation for spectators. Sports Class II and
Sports Class I apply to large sports facilities where thousands of spectators may be located
hundreds of feet from the field, and television broadcasting may be a consideration.
16.44. Spot Lamp. A specific form of lamp designed to direct its output in a specific direction
(a beam) with a reflector formed from the glass envelope of the lamp itself. Such lamps
are so designated by the manufacturers and are often used in residential outdoor area
lighting (Figure 16.44).

Figure 16.44. Spot lamps
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16.45. Temporary Lighting. Lighting which does not conform to the provisions of this Code
and which will not be used for more than one thirty (30) day period within a calendar
year, with one thirty (30) day extension. Temporary lighting is intended for uses which by
their nature are of limited duration; for example holiday decorations, civic events, or
construction projects.
16.46. Unshielded (Light Fixture). A light fixture constructed in such a manner that a fraction
of the light emitted by the fixture, either directly from the lamp or a diffusing element, or
indirectly by reflection or refraction from any part of the luminaire, is projected above the
horizontal (see Figure 16.14b).

Page 108

May 2015

Community Lighting Study Whitepaper

Technical Basis and Background
The purpose of the POLC is to establish a balance between outdoor lighting needs of
commercial, industrial and residential lighting users and the need to limit unintended or
obtrusive effects of outdoor lighting use such as light trespass, glare, excessive energy use, and
sky glow. Poorly shielded lighting that shines directly from high intensity light fixtures into
people's eyes, causing glare, always decreases visibility. Lighting levels above those needed for
safety, utility and security consume more energy than needed, and produce more sky glow.
Sky glow interferes not only with astronomical research in the state of Arizona, but also affects
the environment and quality of life for all residents in the state. Reasonable amounts of lighting
mean reasonable amounts of energy use, lower energy bills, and a more sustainable
environment. Well shielded lighting means less glare, less trespass, and to most people a
more attractive nighttime community.
The POLC codifies standards, including total lumen allowances, that are compatible with
quality lighting design. The total lumen allowances are designed to accommodate basic lighting
needs (such as lighting for safety, utility, security and commerce) in amounts recognized by the
lighting industry (IESNA). The allowances are general and not use-specific, however, allowing
lighting users to make their own choices, using the available lighting allowances according to
their needs and priorities. In primarily residential or rural areas, the allowances are designed
to provide some restrictions for less essential uses such as ornamental lighting, though the
purpose is to effectively limit total lighting amounts, energy use, and light pollution, not to
disallow nonessential uses. When alternative effective lighting practices are available with
differing impacts on the night sky, preference is for standards compatible with the practices
that have the smaller obtrusive impacts. As an example, lighting building façades can be done
from flush in-ground lighting directed upward or from building-mounted light directed
downward: preference is given to the latter because the impacts on the sky are dramatically
decreased, even though this method or design may not be the “standard practice” for some
lighting designers or some franchises.
The technical basis for figures appearing in the MAG POLC that are related to lighting technical
aspects of lighting design or light pollution are described below in some detail. Non-technical
figures related to administrative, legal, or other issues, are more briefly addressed.
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Section 3. Applicability.
Figure: 50%
Type: non-technical
Under Arizona law all lighting legally installed before passage of a new or updated code is
entitled to legal nonconforming status in perpetuity; it need not be modified to meet the
standards of the new or modified code. Reasonable maintenance such as lamp replacement is
allowed without requiring conformance. However, when lighting equipment is replaced or
“significantly” modified, the new lighting must conform to the codes in place when the
replacement or modification occurs. All jurisdictions establish a threshold to differentiate
maintenance from true additions or substantial modifications. In the POLC a threshold of
50% of initial value is suggested to determine when significant modifications or upgrades to
sites requires conformance. A 25% threshold is used in many lighting codes. This threshold
will be discussed and decided upon by each jurisdiction.
Section 4. Outdoor Lighting Standards.
Section 4.1Shielding Standards.
Figures: 2000/1000 lumens; 50’
Type: technical
(The impact of unshielded lighting on sky glow is discussed under Section 4.2.)
To minimize glare and light trespass into residential properties (arising at both commercialresidential and residential-residential boundaries), unshielded lights on non-residential
properties may not be brighter than 2000 lumens (lm) or located closer than 50 feet to a
residential property line. This is approximately based on the concept of limiting illuminance at
the property line from an unshielded light to 0.06 footcandle (fc), or 2-3x full moonlight. (A
2000 lm lamp is equivalent to about 100 W incandescent or 26 W compact fluorescent.)
The single largest source of complaint related to lighting in residential areas is light trespass or
glare from unshielded lighting. On a residential property, the POLC allows a maximum
brightness for an unshielded lamp of 1000 lm, equivalent to about 60W incandescent or 13 W
compact fluorescent. This lowers light trespass levels, again assuming 50' distance, to about full
moonlight level. (A 1000 lm lamp is equivalent to about 60 W incandescent or 13 W
compact fluorescent.)
Figure: 45-degrees
Type: technical
Spotlights commonly used on residential properties can have a much higher intensity than an
unfocused lamp. Therefore, the POLC requires that they be aimed downward to limit the
off-parcel brightness. The angle used – 45-degrees or half-way between straight down and
straight sideways – is chosen to allow flexibility in light placement relative to the illuminated
area (i.e. the lamp can still be used to illuminate an area located some distance away from the
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lamp), to limit glare and trespass off-site, and to simplify interpretation for users and code
enforcement.
Section 4.2 Total Outdoor Light Output Standards.
Figures: 50,000/100,000/150,000 lumens/acre (total nonresidential lumen budget)
Type: technical
The majority of lighting needed on nonresidential properties is for basic area lighting, such as
lighting for automobile and pedestrian areas including parking lots and walkways. Other
lighting is often used for decorative purposes such as landscape lighting and building
floodlighting.
For area lighting needs, basic recommendations of the lighting industry are for an illumination
level of 0.2 footcandle (fc) at the dimmest point on the parking lot (IESNA, 1998). Assuming
typical lighting technical parameters such as fixture efficiencies, light loss factors, and application
efficiencies (see table below), between 50,000 lumens/acre (lm/ac) and 100,000 lm/ac are
adequate to meet these needs. With typical design efficiencies, 100,000 lm/ac allows a
substantial amount of lighting for nonessential uses such as ornamental lighting, while 50,000
lm/ac has much less room for such uses. A limit of 150,000 lm/ac allows a substantial amount
of light for nonessential uses, or for less efficient designs. 50,000 lm/ac can also meet the basic
area lighting needs but will require in many cases designs that are more efficient than average
but achievable with good lighting design.

Lighting technical parameters
lm/ac
50000 50000* 100000 150000 150000*
application CU
0.5
0.7
0.5
0.5
0.7
LLF
0.65
0.65
0.65
0.65
0.65
fixture CU
0.65
0.65
0.65
0.65
0.65
parcel illuminated fraction
0.65
0.65
0.65
0.65
0.65
0.4
0.5
0.7
1.1
1.6
average illuminance (fc)
ave/min illuminance
2.1
2.9
3
3
3
minimum illuminance (fc)
0.2
0.2
0.2
0.4
0.5
* efficient design
CU= coefficient of utilization; LLF = light loss factor
Figures: 5,000/10,000 lm/ac (total nonresidential unshielded lumen budget)
Type: technical
Research shows that unshielded lighting has a dramatically increased impact on dark skies
compared to the same amount of shielded lighting. A 10,000 lumen unshielded light has a 210x greater impact on dark skies than a 10,000 lumen fully shielded light (Luginbuhl, Walker
and Wainscoat, 2009).
Though there are no critical lighting needs, and very few lighting needs of any kind, which
require unshielded lighting, in some applications unshielded lighting is commonly used (for
example building façade lighting, landscape lighting, flag lighting). Despite the dramatic
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increased impact on dark skies, the POLC allows as a compromise some unshielded lighting,
though with tight limits on the total amount. Though there is no particular lighting design or
application that dictates the figures of 5000 lm/ac or 10,000 lm/ac, these values have been
found to be a practical compromise that provides flexibility with reasonable impacts on night
skies.
Figures: 20,000 lm/residence (total residential lumen allowance); 5,000 lm/residence (total
residential unshielded lumen allowance); 5,500 lm/residence (total residential unshielded
allowance minimum)
Type: technical
Lighting needs and desires on residential properties are highly variable and subject to individual
tastes. The figures listed in the POLC are liberal, allowing as many as ten 100 W or eighteen
75 W incandescent lamps. As many as 5,000 lm/residence may be unshielded, equivalent to
about five 60 watt incandescent lamps.
Section 4.3 Lamp CCT Standard.
Figures: 4300/3000 K CCT
Type: technical
Standards for lower correlated color temperatures (CCT) limit light emissions with
wavelengths shorter (bluer) than about 500 nm (blue-green to the human eye). Light
emissions below 500nm wavelength contribute very little to vision, but have larger
demonstrated or potential negative impacts such as sky glow, glare and circadian rhythm and
health disruption (IDA, 2010). Thus, lower CCT diminishes these negative effects with
minimal impacts on efficiency, while still allowing a wide variety of available products and
design approaches to outdoor lighting. The specific figures chosen (4300 K and 3000 K) are
selected to include the majority of LED products (4300 K), and to specify "warm white" or
lower CCT (3000 K) in residential areas.
Section 4.5 “House Side” Shield Standard.
Figures: 10,000 lumens/50 feet
Type: technical
When residential properties are located adjacent to commercial properties, the potential for
the high intensity lighting commonly used on commercial properties to intrude on residential
properties requires particular attention. The POLC requires that brighter lights (10,000 lm
and greater) mounted within 50 feet of a residential property line must have an additional
shield, called a "house side shield," to limit trespass. The particular figures chosen are guided
by a general principle of requiring the additional expense of special shielding only when the
potential for light trespass is greatest.
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Section 4.6 Curfews.
Figure: 10pm etc.
Type: non-technical
Applying curfews to decorative and area lighting that is not directly associated with security
arises from the general principle of energy conservation and the idea that the
business/advertising and safety value of lighting when businesses are not open or late at night is
reduced. This is a compromise where lighting is reduced when business or safety impacts are
minimal, even though all night hours are of equal importance to professional astronomy astronomy begins at sunset and ends at sunrise. The specific times chosen are suggestions
only, and must be decided on a jurisdiction by jurisdiction basis following business activity and
community goals.
Section 5. Outdoor Advertising Sign Lighting Standards.
Section 5.1.A Lighting for externally illuminated billboards.
Figure: 200 lumens/sf
Type: technical
This figure is based on recommendations of the IESNA (IESNA, 2000) as well as a survey of
510 billboard faces in the Tucson metropolitan area. In the Tucson survey, 83% of the
billboard faces used 200 lumens per square foot and less.
Section 5.2 Internally Illuminated Sign, Neon Sign, Multicolor Fixed-Copy LED Sign and
Single-Color LED Sign Lighting Standards.
Figure: “not white…”
Type: technical
A study by Luginbuhl (2002) shows that the total light output of a typical light-background
internally illuminated sign is about 7x that of a colored background sign, and 30x that of an
opaque background sign. Further, as the light emitted from internally illuminated signs is
directed sideways with 50% going upward and into the sky, the impact of such signage on
dark skies is disproportionate to the amount of light used in such signs. In other words, even
though signs do not account for a large amount of the light emitted by a city, because this light
is unshielded its impact is much greater than would be indicated by its proportion of the total
light output. In Flagstaff, where new light-background signs have been prohibited since 1989,
a survey (Luginbuhl et al., 2009) estimated that the total amount of upward-directed light
output due to signs was only 1.3% of the Flagstaff total; if these signs had used light
backgrounds this proportion would have been about 4%, 1.5x as much uplight as produced
by all hotels in the city, and almost 30x as much as produced by all roadway lighting.

Community Lighting Study Whitepaper

May 2015

Page 113

Section 5.3.A Multicolor Changeable-Copy LED Sign Lighting Standards. Multicolor
changeable-copy LED signs.
Figure: 100 nits
Type: technical
Unlike previous technologies, digital LED billboards are designed to produce brightness levels
that are visible during the daytime; though they are adjusted to fainter levels at night, should
too large a fraction of this brightness be used at night serious consequences for driver visibility
and safety are possible. Further, like any sign, the light emitted by billboards is unshielded, and
thus has a disproportionate impact on dark skies. A review of the lighting professional literature
(Luginbuhl et al,. 2010) indicates that drivers should be subjected to brightness levels of no
greater than 10 to 40 times the brightness level to which their eyes are adapted for the critical
driving task. As roadway lighting and automobile headlights provide lighting levels of about one
nit, this implies signage directed at drivers should appear no brighter than about 40 nits.
Standard industry practice with previous technologies, based on a survey of over 70 billboards
in the Phoenix, Chicago, Los Angeles and San Francisco metropolitan areas, shows such
billboards are illuminated on average to less than 60 nits (Luginbuhl et al., 2010, with
additional data), and rarely exceeds 100 nits. As these billboards were not limited in brightness
by any regulation, it appears sensible from all perspectives to limit digital billboards to 100 nits.
Section 5.4 Curfews.
Figure: curfews
Type: non-technical
As for Section 4.7, applying curfews to sign lighting arises from the general principle of energy
conservation and the idea that the business/advertising value of signage when businesses are
not open or late at night is reduced. Specifically regarding signs, the issues for unshielded
lighting discussed above under Section 5.2 also apply. The specific times chosen are
suggestions only, and must be decided on a jurisdiction-by-jurisdiction basis following
community goals.
Section 6. Special Uses.
Section 6.1.D Illuminance
Figure: [Illuminance]
Type: technical
The illuminance requirements are based on the IESNA Recommended Practice RP-6-01
(IESNA, 2001). Allowing 10% over the recommended levels allows an engineering design
margin.
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Section 6.2.B. Frontage Row of Vehicle Display Areas. Lumen Limit.
Figure: 60 lumens per square foot
Type: technical
The limit of 60 lm per square foot is based on efficient lighting design using metal halide
fixtures, and allows 150% of the highest illumination level listed in the IESNA recommended
practice RP-33-99 Lighting for Exterior Environments (IESNA, 1999). Lighting using white
LEDs should be able to achieve approximately 200% of the RP-33-99 recommendation.
Section 6.3.B. Service Station Canopies. Total Under-Canopy Output.
Figure: 60 lumens per square foot
Type: technical
The limit of 60 lm per square foot is based on efficient lighting design using metal halide
fixtures, and allows 150% of the highest illumination level listed in the IESNA recommended
practice RP-33-99 Lighting for Exterior Environments (IESNA, 1999). Lighting using white
LEDs should be able to achieve approximately 200% of the RP-33-99 recommendation.
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Keith J. Krueger
11181 E. Peralta Canyon Dr.
Gold Canyon, AZ 85118
April 20, 2011
Ms. Jami Garrison
302 North 1st Ave, Ste 300
Phoenix, AZ 85003
Re: April 19, 2011 Dark Sky Stakeholders Group meeting
Dear Ms. Garrison,
As you suggested that the participants of yesterday’s Dark Sky Stakeholders Group
meeting could submit further written comments, I am availing myself of that opportunity.
Please forgive the fact that I am not a good observer of names.
It was disappointing to see yesterday’s presenters show up so unprepared to engage the
issues to be discussed. Throughout his speech, the representative from the Arizona Sign
Association showed us example after example of what he said were effective signs. In
example after example it was pointed out to him that these signs would be legal under the
proposed Pattern Lighting Code. He did not want to engage in that discussion. He only
wanted to move to his conclusion that he opposed any regulation of sign lighting,
regardless of facts, or regardless of what is the code. Indeed this was the attitude
expressed over and over again by all of presenters at yesterday’s meeting.
The lawyer representing the presenters yesterday stated in his concluding remarks that the
astronomical community had not demonstrated the effectiveness of lighting codes to curb
sky glow. This was right after the presenter of the “Shopping Center Case Study” cited
information indicating that shopping centers in Flagstaff contribute very little to sky
glow. It was pointed out that Flagstaff is far ahead of the rest of the state in adopting
effective lighting strategies, which is the reason that shopping centers there contribute so
little to sky glow. Obviously the lawyer’s statement was contradicted by data brought
forward by one of his own people.
Two thirds of the city of Flagstaff has a lumen cap limit of 50,000 lumens per acre, and
yes, as I recall, Target has a store located in that zone, contrary to the assertions made by
the presenter of the Shopping Case Study. In the 20 or so years that Flagstaff has had this
code, no one has been sued for lack of lighting, and complaints about lighting levels are
virtually nonexistent. Are businesses in Flagstaff unsafe? No one has ever made that
claim. Do cameras work in Flagstaff? Yes, they do.
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I believe firmly in the property rights of others, and that these rights are to be protected.
At the same time, it is self evident that no one owns the sky. As expressed in the Hebrew
Scriptures; “The heavens declare the glory of God, the sky shows his handiwork. Day
after day they pour forth speech, night after night they show knowledge”. The sky
belongs to all of us, and no one has the right to silence its speech, no matter how much
money they purport to make by doing so.
There has been a lot said about the importance of astronomy in the state of Arizona.
Astronomy means more to the state of Arizona than can be measured in dollars and cents
alone. It is more than the discoveries that can be made here, discoveries of near earth
asteroids, planets circling distant suns, perhaps even evidence of life on one of them some
day. In one of Carl Sagen’s most famous speeches, “The Pale Blue Dot”, he remarked
that “astronomy is a humbling and character building experience”. What is really at stake
here is character. The character of our state, that character of our citizens, and the
character of our future.
The recession that we are still mired in is forcing our state to grapple with questions like:
“When the buildings have been built, the lights have been installed, the commissions
collected, what we are left with? What will we have built? What is it that we are building
towards? It has to be more than a concrete jungle under dull canopy of a grayed out sky,
like you see in a science fiction movie that has a pessimistic view of the future. It need
not be, we can do better. Contrary to what was presented at yesterday’s meeting, the
economic costs are not onerous to prepare the state for a more engaging future, as has
been demonstrated by the city of Flagstaff for many years. All it takes is a willingness to
look anew at what can be, rather than be dictated by what is, and what was.
Light pollution does more than cause unattractive glare and sky glow in a community. It
also increases air pollution. This is a relatively new finding, so you may not have heard of
it yet. I will attach an article with this letter referencing the study that was done. What the
study shows is the Nitrogen Trioxide (NO3) helps clean the air during the night. NO3
does not form during the daytime, because light keeps it from forming. However in light
polluted areas, NO3 also does not form at night in the amounts that it should, because
artificial light also prevents if from forming, just as sunlight does. Given the urgent
necessity for Maricopa County to reduce it’s air pollution levels, every avenue of doing
so needs to be explored.
Thank you for your tireless efforts on behalf of Maricopa County.
Sincerely,
Keith J. Krueger
International Darksky Association

Community Lighting Study Whitepaper

May 2015

Page 133

Page 134

May 2015

Community Lighting Study Whitepaper

William J. Shaheen
10919 E Silver Mine Rd
Gold Canyon, AZ 85118
WJShaheen@aol.com
(480) 671-7707
April 20, 2011
Ms. Jami Garrison, GISP
302 North 1st Ave, Ste 300
Phoenix, AZ 85003
Re: Dark Skies Stakeholders Group 04/19/2011 Meeting
Dear Jami,
Again, thank you and Nathan for the opportunity to participate in yesterday’s
meeting. As such, I would like to submit my observations and thoughts overall.
It may be convenient to believe that proponents of the Pattern Outdoor Lighting
Code are reclusive astronomers wanting to covet and hoard to themselves the
night skies, at the expense of the businesses affected and at the reduction of
safety. That was the picture that the uncompromising opponents of the code
attempted to paint in yesterday’s meeting.
From our perspective, astronomers are in effect the “canaries in the coal mine”
who can’t help but be the first to notice the very apparent and readily visible
effects of a more fundamental underlying process: the conspicuous and gluttonous
consumption of energy. Light pollution is just one by-product of an overall socialeconomic system in which we are consuming natural resources and polluting the
environment at an unsustainable rate. Therefore, it is a community obligation of
all citizens, private and corporate, to engage in efficient practices that use as much
as necessary but as little as possible.
The last thing this community needs is yet another issue to polarize us. And it is
unfortunate that the POLC opponents failed to see that intelligently planned
lighting is both efficient and effective and consequently a win-win proposition for
the community as a whole.
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Now, I would like to address the specific issue of cost that was raised by the
representatives from the business community. And, mind you, we are not
unsympathetic, since we live, work and shop here as well.
In general, one does not get to defray cost by impinging on the rights of others.
The business community does not have the right to pollute my environment so
they can avoid expense, just as I, for example, do not have the right to dump my
garbage in the desert just because it would be a cost to dispose of it properly.
Expense is not an excuse. It’s simply the cost of doing business.
I’m sure the auto industry incurred increased costs when they were required to
install features we now take for granted. Few of us recall “padded dashboards”
being an amenity, much less seat belts, air bags and disk brakes. A better analogy
may be the catalytic converter – for those who do not recall the odor of a passing
car before the converter was required, again, reluctantly by the auto industry.
Also, there were several issues identified that can be easily mitigated. For
example, the issue of what to do about a sign board in a shopping mall in which
all the stores don’t close at the same time. There assertion that the sign casing
would have to be taken off its concrete foundation and be retrofitted is a stretch to
say the least. The ruling could simply be turn off the entire sign when the last
store closes. And even at that, the modern sign boards really are not the issue they
once were. In fact, many of the facilities they showed as having to be replaced
already comply with the code, due to their recent development. Not one of the
signs that were presented as effective by the Arizona Sign Association is the
problem. There are, however, some newer signs that could be a problem.
It is unfortunate, but not surprising, that at the close of yesterday’s meeting the
business representatives chose such a staunch and uncompromising position.
Hopefully, we can work with them, as well as community managers, to arrive at
solutions that we can all live with, and breathe a little better about.
Sincerely,
William J. Shaheen
Superstition Mountain Astronomical League
Cc: Nathan Pryor, MPA
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Jami Garrison
From:
Sent:
To:
Subject:

Bob Christ [bchrist@tolisgroup.com]
Monday, April 25, 2011 3:44 PM
Jami Garrison
Phoenix dark sky issue

Hello Heidi, I am providing the following content FYI. I am sending it to our politicians and others that may
have influence to protect our night sky. Thank you.
--------------------------------------------The following message is time-gated, my apologies. Action before May 17th is requested.
Who cares about unfettered visual access to the wonders of the night’s sky? Clearly anyone that simply does
not care, or those individuals willing to prostitute themselves to make the almighty dollar (a much more
dangerous group). In this camp the organizations of: Arizona Association of Retailers, Arizona Food
Marketing Alliance, Arizona Bankers Association, Arizona Sign Association, and International Council
of Shopping Centers must be included.
The sky cannot speak for itself, and we as prudent human stewards must provide the “voice.”
The Maricopa Association of Governments (MAG) Dark Sky Stakeholder Group is actively engaged in
discussions regarding initiatives that will have a severe impact on the ability to view the night sky.
The scary part is the rationale and misstated facts of parties interested to press their agendas forward
at the cost of further losing access to a dark sky. I was told one mall developer simply stated “there is
no light pollution issue” and summarily dismissed the topic.
Why should we care?
Significant research has been published that proves both humans, and other animals, need darkness at nighttime
to achieve optimal mental and physiological health. Want to bet some of the behaviors we are seeing with
increased frequency are not environmentally induced – I will not.
Too, dark skies are needed to perform important research, including that of the early identification of asteroids
that can send us into extinction should the Earth be impacted before we can react. This is a very real issue, not
science fiction.
One only needs to drive eastward from California toward Phoenix on Route 10 to view the impact to our sky.
Over 100 miles from Phoenix, the visible light generated by ambient and misdirected light fixtures already
creates a parabolic dome that extends some 30 degrees above the horizon, totally obscuring that portion of the
sky. One in the Valley needs only look outside in the late evening to see how few stars (less than 100) are
visible in contrast to those that should be visible (thousands).
When we moved into the Valley some 12-years ago my family and I attended an astronomy presentation in the
White Mountains. Following the presentation the lights were turned-off for telescope viewing and the Milky
Way became visible like a long, cloud band in the sky. Oooohs and ahhhhs of amazement were uttered by most
everyone. That same exercise today results in a delivered sky that is slight darker than Phoenix and no Milky
Way is visible. The shame of it; we are losing the night sky.
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The USA was once a technology leader but this cannot be said now; especially regarding astronomy. Future
astronomers are not germinated because the wonder of the sky is now not part of a young person’s
consciousness. They have never seen a truly dark sky and there is no wonderment generated. This too is a
shame.
From a purely mercenary perspective, Arizona benefits significantly from the research and attendant dollars
spent to conduct astronomy-related research. Light up the Arizona sky, and the resources and dollars will flow
elsewhere.
Correcting the light-pollution ills already facing us is a task that will take time and support to achieve. Such
corrections are, and have been, implemented by forward-thinking cities and countries around the globe. The
immediate need is to prevent further encroachment on our night skies, here, in our Phoenix backyard.
The next MAG meeting is scheduled for May 17th, and the group is looking for input prior to the session.
I ask for your support to help assure the concerns I raise as well as those supplied to you by others “in the
know” are understood and brought to “good light.” Otherwise, the future of access to the sky will be mortgaged
for the benefit of a few in the short-term.
And this would certainly be a shame from many perspectives.
Thank you kindly,
Bob Christ
bchrist@tolisgroup.com
480.473.0966
A concerned citizen that must “remember” the beauty of the sky versus view it.

Bob Christ
TOLIS Group, Inc.
bchrist@tolisgroup.com
Ph: 480.505.0488 x228
Fax: 480.505.0492
www.tolisgroup.com
The Data Backup & Recovery Experts
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Keith J. Krueger
11181 E. Peralta Canyon Dr.
Gold Canyon AZ, 85118
August 8, 2011

Ms. Jami Garrison
Socioeconomic Research Program Manager
Maricopa Association of Governments
302 N. 1st Ave, Ste 300
Phoenix, AZ 85003
Dear Ms. Garrison,
I have reviewed the Resource Guide and Report that was developed for the MAG Dark
Sky Stakeholder’s group and distributed last month, and I attended the Dark Sky
Stakeholder’s meeting that was held on July 26th, 2011.
The Arizona Sign Association asserts in their letter of October 2010 that the Model
Lighting Ordinance published by the International Darksky Association, and the
Illuminating Engineering Society, proposes to exempt sign lighting from curfew
requirements. I am attaching a copy of the final adopted version of this MLO, so that you
can confirm for yourself that there is no such exemption proposed for sign lighting. The
relevant portion can be found on page 10 of the ordinance text.
During the meeting that occurred on July 26th, Tab Bommarito, of Arizona Fish and
Game, made the constructive observation that perhaps our discussion has focused too
much on the benefits to the astronomical community that well enforced lighting codes
provide. In addition to preserving dark skies, which itself draws people to our state and
increases business, dark skies also lay the foundation for a healthy habitat environment
that people come to our state to enjoy in the daytime. In addition, lighting codes offer the
opportunity for communities create warm, welcoming, and aesthetically pleasing night
time environments by doing away with “glare bomb” lighting, that make a community
look like a prison yard or junk yard at night.
Tab also made reference to the increasingly well documented negative effects that light
pollution can have on human health. In support of this observation, I am attaching a
research article that was done at the University of Connecticut and a letter from Dr.
Steven Lockley, of the Harvard Medical School. It has long been known that women in
industrialized and urbanized counties are much more likely to develop breast cancer.
What was not well known until recently is the mechanism behind this correlation. The
past 15 years have produced a mountain of evidence pointing toward light pollution.
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The fact is that life on our planet, at least life that exists on or near the surface of the
planet, including human life, is adapted for functioning in an environment that
experiences both light, and darkness. This is the way the Earth was formed, and man can
not improve upon it.
It is said that when Teddy Roosevelt was brought to the Grand Canyon, he gazed out over
the vista and, after a long pause, said: “Leave it as it is. Just leave it as it is”. “Leave it as
it is” describes the prescription most suitable to the night sky as well. As trustees for
those who will follow us, it is incumbent upon us to act as faithfully as did those who
preserved that Grand Canyon for us, as it is.
Sincerely,
Keith J. Krueger
Section Leader
International Darksky Association
Attachments:
1 – Coalition Response to Resource Guide
2 – International Dark Sky Model Lighting Ordinace (MLO) (page 10 excerpt)
3 – Artificial lighting in the industrialized world: circadian disruption and breast cancer
4 – Dr. Steven Lockley letter on effects of street lighting
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July 25, 2011
To: Dark Sky Stakeholders Group
From: The Coalition for Safe and Responsible Lighting
Re: The Proposed Resource Guide and Report
The Coalition for Safe and Responsible Lighting has some serious concerns with the Proposed Resource Guide and
Report. The following is a summary of our concerns for your consideration:
The Resource Guide and report does not take into account the costs to businesses that would be incurred to
comply with the changes provided by the model code.
The Coalition has some serious concerns with proposed sign regulations, including the proposed color
limitations, sign curfews, and the restrictive night time illumination level for electronic message centers.
The Resource Guide should be based on environmentally, safety and fiscally responsible lighting standards, not
just to protect the astronomy community’s interests. The approach in the Resource Guide will create an undue
hardship and economic impact on the business community.
Business stakeholders have strong concerns that the Resource Guide does not provide for the safety and
security of customers.
The Resource Guide does not address the primary cause of “light pollution” such as freeways, streetlights and
ball fields.
The Resource Guide holds businesses accountable for costly changes but does not require the municipalities to
comply with these standards.
The Pattern Outdoor Lighting section of the Resource Guide is unnecessary as cities are currently working well
with local businesses to address responsible lighting practices and light pollution in the their cities.
The Coalition for Safe and Responsible Lighting appreciates your consideration of our concerns.

James Carpentier
President and CEO
Greater Phoenix Chamber of
Commerce

Richard Hubbard

Steve Helm
Arizona State Director
International Council of
Shopping Centers

Richard Hubbard
CEO/President
Valley Partnership

Tim McCabe
President
Arizona Food Marketing

Michelle Ahlmer
Executive Director
Arizona Retailers Association

Michael Mayhew
Southern RM/CA Commercial
Regional Manager
Daktronics

Raymond Owens
Stacey J. Langford
V.P. Member Services
Arizona Bankers Association
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International Sign Association
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President
Arizona Sign Association
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MODEL LIGHTING ORDINANCE - USER’S GUIDE

MODEL LIGHTING ORDINANCE - TEXT

III. GENERAL REQUIREMENTS (cont.) - Ordinance Text
Exceptions to III.(C.) 1. Automatic lighting controls are not
required for the following:
a. Lighting under canopies.
b. Lighting for tunnels, parking garages, garage entrances,
and similar conditions.

CURFEW REQUIREMENTS - User’s Guide

2. Automatic Lighting Reduction Requirements
The Authority shall establish curfew time(s) after which total outdoor
lighting lumens shall be reduced by at least 30% or extinguished.

The intent is to reduce or eliminate lighting after a given time. Benefits
include reduced environmental impact, longer hours of improved
astronomy, energy savings, and improved sleeping conditions for
residents. Additionally, some police departments have indicated that
post-curfew light reductions make drive-by patrolling easier because it
allows them to see further into and through a site.

Exceptions to III.(C.) 2.
for any of the following:

a. With the exception of landscape lighting, lighting for
residential properties including multiple residential
properties not having common areas.

The authority should determine the time of curfew and the amount of
lighting reduction based on the character, norms and values of the
community.

b. When the outdoor lighting consists of only one luminaire.

Typically, curfews go into effect one hour after the close of business.
Restaurants, bars and major entertainment facilities such as sports
stadiums, may require the curfew go into effect two hours after the
close of business. The authority may elect to have no curfew for facilities
with shift workers and 24 hour operations, or to extend the curfew time
to meet specific needs. The MLO can be modified to address those
concerns.
Areas without street lights or with very low ambient light levels should
consider turning off all non-emergency lighting at curfew while
commercial areas or urban areas may prefer a reduction in lighting
levels. A reduction of at least 30% is recommended for most uses.

c. Code required lighting for steps, stairs, walkways, and
building entrances.
d. When in the opinion of the Authority, lighting levels must
be maintained.
e. Motion activated lighting.
f. Lighting governed by special use permit in which times of
operation are specifically identified.
g. Businesses that operate on a 24 hour basis.

USER’S GUIDE - Page 10
Community Lighting Study Whitepaper

Lighting reductions are not required

ORDINANCE TEXT - Page 10
May 2015

Page 147

Cancer Causes Control (2006) 17:501–507
DOI 10.1007/s10552-005-9001-x

ORIGINAL PAPER

Artificial lighting in the industrialized world: circadian disruption
and breast cancer
Richard G. Stevens

 Springer 2006
Abstract Breast cancer risk is high in industrialized
societies, and increases as developing countries become
more Westernized. The reasons are poorly understood. One
possibility is circadian disruption from aspects of modern
life, in particular the increasing use of electric power to
light the night, and provide a sun-free environment during
the day inside buildings. Circadian disruption could lead to
alterations in melatonin production and in changing the
molecular time of the circadian clock in the suprachiasmatic nuclei (SCN). There is evidence in humans that the
endogenous melatonin rhythm is stronger for persons in a
bright-day environment than in a dim-day environment;
and the light intensity necessary to suppress melatonin at
night continues to decline as new experiments are done.
Melatonin suppression can increase breast tumorigenesis in
experimental animals, and altering the endogenous clock
mechanism may have downstream effects on cell cycle
regulatory genes pertinent to breast tissue development and
susceptibility. Therefore, maintenance of a solar dayaligned circadian rhythm in endogenous melatonin and in
clock gene expression by exposure to a bright day and a
dark night, may be a worthy goal. However, exogenous
administration of melatonin in an attempt to achieve this
goal may have an untoward effect given that pharmacologic dosing with melatonin has been shown to phase shift
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humans depending on the time of day it’s given. Exogenous melatonin may therefore contribute to circadian disruption rather than alleviate it.
Keywords Breast cancer Æ Circadian disruption Æ
Melatonin Æ Shift work

Introduction
There is a large variation in risk of breast cancer among
societies of the world, with the relatively more industrialized showing five-fold or higher risk than the least industrialized [1]. In contrast with other common cancers which
also vary across societies, the reasons for the rise in breast
cancer that comes with Westernization is poorly understood. For lung cancer, the reason for it’s variation is very
clear: as societies pick up the habit of smoking, lung cancer
incidence and death increase accordingly and dramatically;
liver cancer is largely explained by endemic hepatitis virus
infections, and alfatoxin; stomach cancer declines as
societies refrigerate food; colon cancer is strongly influenced by red meat intake, sedentary lifestyle, and aspirin
ingestion. In contrast, the majority of the variation in breast
cancer risk among societies, and rising risk within societies, is unaccounted for by the established risk factors for
breast cancer [2, 3]. There is increasing support for the idea
that circadian disruption from aspects of modern life,
especially electric lighting, is a factor in the population
burden of breast cancer [4]. Studies of shift workers, as
suggested by Stevens et al. [5], have reported elevated risk
[6–10], and studies in blind women, as suggested by Hahn
[11], have reported reduced risk [11–14]. The studies in
blind women were conducted under the belief that blind
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women, as opposed to sighted women, do not have the
opportunity for nocturnal melatonin suppression by
exposure to light during the night.

‘Light-at-night’ and breast cancer
Originally, it was argued that part of the rising risk of
breast cancer in industrialized societies was due to increased use of electric lighting which could suppress
melatonin [15]; a suppression of melatonin was hypothesized to increase estrogen [16], and thereby increase risk.
This idea was based on experiments in rodents on the
effects of constant light exposures on mammary tumorigenesis [e.g., 17], and on the epidemiology of breast cancer
in which risk was highest in the most industrialized, and
thereby most electrified, societies. However, Shah et al.
[17] found no effect of constant light on plasma estradiol
levels in rats, although melatonin administration lowered
estradiol. It is not clear whether melatonin or light-at-night
affects estrogen production in humans, the data being
limited and conflicted [18–25].
Apart from effects on estrogen production, there are
several mechanisms by which melatonin might affect
breast cancer that have emerged (reviewed in [26]). These
include direct oncostatic effects, interference with estrogen
receptor function, effects on immune function, and effects
on free radical biology. In particular, an effect of light at
night, including dim light, on melatonin production can
have profound effects on growth and progression of both
transplanted liver tumors in rats [27] and transplanted
human-derived breast tumors in rats by altering linoleic
acid metabolism [28].
The first study of prediagnosis melatonin level did not
find a difference between women who later developed
breast cancer and those who did not [29]; the authors note,
however, that the early studies of estrogen and breast
cancer were inconsistent, and it has required a combined
analysis of many studies to show that there is in fact a
strong association [30]. In addition to affects on melatonin,
the potential for light to alter circadian rhythm generation
in the suprachiasmatic nuclei (SCN) leads to the potential
for disruption of clock gene communication with cell cycle
regulation in the mammary tissue [4, 31]. Disruption of cell
cycle regulation and/or apoptosis opens a large new area
for investigation of light effects on cancer risk.

(Stress and cortisol may also play a role in circadian
disruption and cancer [35, 36]) Therefore, maintenance of
a strong melatonin rhythm seems desirable. However,
supplementation with melatonin could result in ‘Circadian
Disruption’ itself due to the emerging understanding of
the impact of exogenous melatonin on the human circadian rhythm. In fact, the circadian phase shift induced in
humans by a pharmacological bolus of melatonin can be
comparable to that induced by a bright light stimulus.
Wirz-Justice et al. [37] conducted a study in which 9
healthy young men were subjected to one of 4 conditions:
5 mg of melatonin at 20:40 in the evening, a 3 h period
of 5000 lux light beginning at 21:00, both, or neither
(with placebo for the melatonin tablet). All nine subjects
received all four exposure conditions. Melatonin onset
was then measured the day following the treatments under
a constant-routine, dim-light regime (>10 lux). Under the
light-only exposure, there was a 41 min phase delay;
under the melatonin-only exposure, there was a 24 min
phase advance. The two together tended to cancel each
other: with both exposures, dim-light melatonin onset
(DLMO) was not significantly different from exposure to
neither.
Before Lewy et al. [38], it was speculated that the human pineal was insensitive to light. Since that seminal
work, the intensity of light at night shown experimentally
to be required to lower melatonin has declined to very low
levels [39].
It is also becoming clear that light level during the day
can affect melatonin secretion at night [40], and also sensitivity to a light exposure at night on suppression of
melatonin [41]. Hebert et al. [41] conducted an experiment
in which 12 young, healthy subjects (6 male and 6 female)
spent 1 week in a bright-day environment (exposed to sun)
and 1 week in a dim-day environment (dark goggles worn
during the day). At the end of each week, the subject’s
sensitivity to melatonin suppression by light in the middle
of the night was assessed. On the 6th night in dim light
( < 15 lux), a baseline of melatonin was determined by
saliva sampling every 30 min. During the next night, the
subjects were exposed to 500 lux light for 3 h beginning at
1 am. Percent light suppression was significantly greater
after the dim week than after the bright week. However,
there was a greater amplitude of melatonin production after
the bright week than after the dim week.

Light and cancer in mice and rats
Light and exogenous melatonin
Suppression of the normal nocturnal surge in melatonin
by exposure to light at night may increase breast cancer
risk by several different mechanisms [26, 28, 32–34].

Among the first experimenters to investigate the impact of
constant lighting on mammary tissue susceptibility to
tumorigenesis was Jöchle [42]. He reported that C3H-A
mice under constant light showed accelerated development
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of spontaneous tumors, whereas C3H–HeJ mice under
constant light showed delayed spontaneous mammary
tumor development and a longer life span. The C3H–HeJ
mouse has a degenerate retina (rd) and is visually blind.
However, it has now been shown that nocturnal melatonin
in the C3H/He rd mice can be suppressed by light [43].
Among the first to investigate the effect of light on
chemically induced mammary tumors in rats was Khaetski
[44; as described in 45] who conducted experiments in
which ‘outbred rats’ were exposed to constant light
beginning at four months of age, and given dimethylbenzanthracene (DMBA). Compared to rats on 12:12
light–dark (LD) cycle and which also received DMBA,
those on constant light had reduced mammary tumor yield.
In contrast, Khaetski reported that when constant light did
not start until 4 weeks after DMBA administration, tumor
development was accelerated compared to rats which
continued on the 12:12 LD cycle.
Within the context of the conflicting early experiments
in which mammary tumors were either stimulated or
reduced in rodent models, the question becomes what are
the factors which influence tumor yield from constant
light? In the 1980s, Shah et al. [17] conducted an elegant
series of experiments in which constant light and pinealectomy were used to investigate whether melatonin might
explain the effect of light. They found that constant light
beginning before birth significantly increased terminal end
buds of the female offspring at maturity, and increased
susceptibility to DMBA-induced mammary tumors. In an
attempt to replicate this finding, Anderson et al. [46] obtained weanling female rats from a supplier, placed one
group on constant light and the other on 8:16 light/dark
regimen, and administered DMBA when the animals were
52 days of age. In contrast to Shah et al. [17], Anderson
found a significant reduction in mammary tumor burden in
the constant light group. They also found, unexpectedly,
that 29 of the 50 rats in the constant light group showed
mature milk glands in the mammary glands at age 141 days
despite being virgin, whereas none of the 50 rats on LD
showed any such structures.
The reason for the different tumor response appears to
be due to differences in the age of the rat at first exposure
to constant light which resulted in differences in mammary
tissue development. This, in turn, would alter tumor susceptibility [47]. Constant light began in utero in Shah et al.
[17], but began at age 26 days in Anderson et al. [46].
After a replication of these exposure conditions, Russo
et al. [48] conducted a detailed histological examination of
the mammary tissues, and found that light beginning at
26 days of age (LL26) produced a very different mammary
gland development than light beginning in utero (LL0);
among the LL26 rats, mammary gland differentiation was
dramatically accelerated compared to the LL0 rats, and

thereby at the age of 50–55 days were less susceptible to
DMBA- induced tumorigenesis.
Another possibility is that light exposure of pregnant rats
restricted to the period of gestation might increase mammary density and susceptibility to chemically induced
mammary tumorigenesis of the female offspring later in
their lives, even though after birth they were maintained on
a 12:12 light–dark cycle. This is based on the idea that
in utero exposures which alter hormones relevant to breast
cancer might increase the lifetime risk of daughters [49, 50].

Shift work and diurnal preference
Shift work presents a quantifiable exposure that can result
in circadian disruption. Time of day preference (or morning/evening preference; [51]) has been reported to predict
tolerance to evening or graveyard shift work. Those
workers who report a preference for morning being less
tolerant to night work, and more likely to stop this work for
medical reasons [52]. Melatonin profile has also been
reported to be the best predictor of Horne-Östberg score for
morningness/eveningness among the three circadian
markers: rectal temperature, heart rate, and melatonin.
Griefahn [53] conducted a controlled constant routine
study in which 51 persons completed the Horne-Östberg
questionnaire and were then kept under strict bedrest for
24 h under constant dim light. Among both women (17
subjects) and men (34 subjects), the peak melatonin during
the night hours was about 4 h earlier in the morning types
than evening types. In addition, the total melatonin production was greater in morning types. A possible implication of this is that shift-working women with a morning
preference, or who have a genetic polymorphic variant
associated with morning preference, may be at greater risk
of breast cancer than women with an evening preference.
Schernhammer et al. [25] present interesting new data
showing lower melatonin and higher estradiol in long-term
shift working nurses compared to non-shift working nurses
in the Harvard Nurses’ Health Study. These data are consistent with an elevated breast cancer risk, but are not consistent with an elevated risk of colon cancer in shift workers
(as these authors have also reported, [54]). Both Zhang et al.,
[55] and Nelson et al., [56] report higher estradiol associated
with lower risk of colon cancer. In contrast, high estrogen
(and estradiol in particular) has been convincingly associated
with increased risk of breast cancer [30].

Light and alcohol interaction
An emerging area of research is focusing on effects of diet
and of alcohol ingestion on circadian rhythms and on
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modifying the effect of light on circadian rhythmicity. It is
becoming apparent that timing of meals and alcohol
ingestion can alter circadian rhythms independently of light
and also affect light’s ability to phase shift circadian
rhythms. These ideas may have relevance to risk of breast
cancer in women in the industrialized world. For those
women on non-day shift work schedules, the timing and
composition of meals may be an important co-factor in
their risk of breast cancer [28].
Change in time of day of meals in rats can uncouple the
circadian rhythm of the liver from that in the SCN [57].
Changes in circadian markers occur less rapidly in other
tissues such as kidney, heart, and pancreas than in the liver
[58], but eventually also become uncoupled from the SCN.
Baird et al. [59] reported on experiments in which rats
received ethanol injections at four times during the day:
1 am, 7 am, 1 pm, and 7 pm. Ethanol shifted circadian
activity and temperature rhythms depending on the time it
was administered.
Earnest and colleagues have been investigating the effects of developmental exposure to ethanol in rats. They
have found that ethanol during the period of rapid brain
development (postnatal days four to nine) causes permanent changes in the endogenous circadian clock of the SCN
[60]. In particular, rats exposed to ethanol at ages four to
nine days postnatal (corresponding to third trimester
in utero exposures in humans), are more sensitivity to the
phase shifting effects of a light pulse during the dark period
of the circadian day [61]. Moderate to heavy alcohol
consumption has been consistently associated with increased risk of breast cancer in women [62]. Stevens and
Hiatt [63] suggested that alcohol ingestion may result in
lowered melatonin levels which, in turn, may lead to elevated circulating estradiol concentration in blood [16].
Stevens and Hilakivi-Clarke [64] hypothesized that exposure of pregnant rats to ethanol would increase susceptibility to mammary tumorigenesis in their female offspring
by raising estradiol. Hilakivi-Clarke et al. [65] have now
investigated this possibility. Pregnant female Sprague–
Dawley rats were pair-fed isocaloric diets containing either
16% alcohol of total energy (labeled as low), 25% alcohol
(moderate) or no alcohol, from day seven to day 19 of
pregnancy. These alcohol exposures generate blood alcohol
levels of about 61 mg/dl (0.061%, stimulatory dose) and
96 mg/dl (0.096%, modestly intoxicating dose), respectively, and are much lower than those that induce fetal
alcohol syndrome in rodent models (which is between
0.15% and 0.175%). Female rats exposed to alcohol
in utero developed increased number of mammary tumors,
consistent with increased presence of terminal end buds
and epithelial density seen in these animals. The greatest
tumor yield and greatest mammary density in the female
offspring at their adulthood was in the moderate in utero

alcohol group. However, for estradiol, there was an increase in pregnant rats in the lower alcohol group, but not
in the moderate alcohol group. This casts doubt on the
presumed estradiol-mediated mechanism for an in utero
alcohol effect on mammary tissue development and breast
tumorigenesis, and may indicate a role for altered circadian
functioning as a mechanism.
For breast cancer in women, and the potential for
exposures of pregnant women to increase risk in their
daughters later in life, the role of diet and alcohol in
modifying circadian rhythms and interacting with lighting
is an important area of pursuit.

Early susceptibility and lifelong risk
If cancer requires two or more mutations in a cell [66, 67]
as is currently believed, then the occurrence of breast
cancer at a young age does not require membership in a
susceptible subgroup. There will be a distribution of cases
across the age spectrum even if all women were genetically
identical and had similar carcinogen exposures throughout
life. However, there clearly are susceptible subgroups who
are indeed diagnosed with breast cancer at a younger age
such as carriers of a mutant BRCA1 allele. Mutations in
genes involved in fundamental processes of cell cycle
regulation and apoptosis would be expected to be more
strongly associated with risk in young women because
these processes begin at conception. Given the emerging
realization of the central role of the clock gene apparatus in
gene regulation throughout the organism, there may be
specific clock gene variants which also confer early susceptibility. These may both explain part of the family
history effect from germ line mutation, and confer
increased individual risk from sporadic mutation. In support of this possibility, Zhu et al. [68] have reported that a
polymorphic variant of the Per3 gene is associated with
breast cancer in young women.

Causal associations and biological mechanisms
There are two pathways to discovering causal associations: serendipity and prediction. The vast majority of
causal associations have been found by the first pathway,
serendipity. This has come from the astute observation of
a series of cases, from ecological studies, and from large
epidemiological studies examining many exposures. For
example, it became clear from epidemiology that smoking
‘caused’ (i.e., greatly increased risk) lung cancer long
before biological mechanisms were identified. There is
now consensus that the observed association of smoking
and lung cancer in epidemiological studies is causal; yet
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there is still not consensus on exactly what mechanism(s)
is operating. Many examples of this exist including consensus that the associations of HBV and liver cancer,
aspirin use and colon cancer, and alcohol and breast
cancer are all causal, yet for none of these is there consensus on what is the dominant mechanism. For each,
much has been learned about the pathophysiology of
exposure to the agent, but it is still not clear what part of
this pathophysiology is most important, or whether there
are other unrecognized mechanisms which account for the
observed causal association.
To obtain consensus that an observed association is
causal requires more epidemiogical studies to eliminate
chance, and then bias, as accounting for the results. At
some point, it becomes clear that the exposure ‘causes’ the
disease. Factors to consider are described by Hill [69] and
include strength, consistency, dose response, reversibility,
coherence, temporality, and biological plausibility. Biological plausibility, or lack of it, is weak evidence for or
against the causality of an association; as Hill wrote:
‘…this is a feature we cannot demand.’
Strength of the association is only pertinent to a judgment of causality, not of importance. Once an association is
judged to be causal, then even a very modest relative risk
can be very important. For example, smoking accounts for
more deaths from heart disease than from lung cancer despite the fact that the relative risk is over ten for lung
cancer but less than two for heart disease.
The shift work association with breast cancer was found
only after a biological mechanism was proposed and a
prediction made (by letter to the Nurses’ Health Study in
1987, and then published in 1992; 5). Before this association can be judged to be causal, chance and bias must be
eliminated as plausible explanations. The status of this
association is shown below.
It is rare for a postulated biological mechanism to lead
to an epidemiological observation, as was the case for shift
work and breast cancer. More typically, the epidemiological observation is made and then this leads to laboratory/
basic science aimed at identification of potential biological
mechanisms.
Biological plausibility plays at best a minor role in
judging causality, and is not required. The value in iden-

tifying possible biological mechanisms can be for the
purposes of intervention, but not always. The mechanism
by which smoking causes lung cancer is irrelevant to the
intervention: smokers should just quit. For shift work,
however, identifying possible mechanisms would be very
helpful for interventions because shift work will not go
away. For shift work, a flow chart of hypothesized mechanism leading to a predicted association leading to evidence for that association is shown below.

The studies can ‘prove’ the predicted association to be
causal, but cannot verify the originally proposed mechanism. Proof of causality is attainable, whereas proof of the
mechanism is virtually unattainable. (The word ‘proof’ in
this context can only mean a consensus of experts. In
reality, proof exists only in mathematics.)

Conclusion
The topic of light, circadian disruption, and risk of breast
cancer has expanded in scope dramatically in the last ten
years. Since the first speculation that increasing light-atnight might be raising breast cancer risk by reducing
melatonin and raising estrogen [15], many more potential
mechanisms for a light effect on breast cancer have
emerged [26]. The epidemiology has also advanced from
the original suggestion that shift workers would be at

Reason for
observed association

Status of evidence

Needed

Chance

Too few studies so far conducted to eliminate chance
despite ‘significance’ of some of them
Other factors associated with shift work may be the real
cause, e.g., alcohol consumption
If chance and bias are eliminated, then the association is
causal

More studies of different types and locations

Bias
Causal

Co-variate adjustment on all known risk factors –studies
of demographics of shift workers
But this does not prove the originally proposed
mechanism
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increased risk. This was published in 1992 [5], although it
was communicated by letter to the Nurses’ Health Study
researchers in 1987; it was subsequently incorporated into
their 1988 questionnaire, and the question formed the
basis for findings from the Nurses’ Health Study of increased risks of heart attack [70], breast cancer [10], and
colon cancer [54] in shift working nurses. Davis et al. [9]
also reported increased risk of breast cancer associated
with history of shift work in a case-control study; and
before either of these reports, Hansen [8, 71] reported
increased risk in shift workers in a huge case-control
study in Denmark. Hahn’s [11] idea that another test of
the ‘light-at-night’ hypothesis is the prediction that blind
women should be at lower risk has also yielded valuable
data. And now a new generation of studies can examine
dietary interactions with altered light exposures (such a
shift work), and focus on polymorphic variants in clock
genes for possible associations with risk and/or for
interactions with other factors that may disrupt circadian
rhythms.
Note added in proof A study just released has reported a significant inverse relation of melatonin and breast cancer risk in the
Nurses’ Health Study (Schernhammer ES, Hankinson SE (2005)
Urinary melatonin levels and breast cancer risk. JNCI 97:1084–7).
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H ARVARD M EDICAL S CHOOL
BRIGHAM & WOMEN'S HOSPITAL
DEPARTMENT OF MEDICINE
DIVISION OF SLEEP MEDICINE

Steven W. Lockley, B.Sc. (Hons), Ph.D.
Division of Sleep Medicine
Brigham and Women’s Hospital
Harvard Medical School
221 Longwood Avenue
Boston MA 02115
Tel: 617 732 4977
slockley@hms.harvard.edu

Leo Smith
Board of Directors
International Dark Sky Association
1060 Mapleton Avenue
Suffield, CT 06078
May 31, 2008
Dear Mr. Smith:

This letter is in response to your inquiry as to whether light levels produced by streetlights might
adversely affect sleep, hormone levels and potentially health in people living in a dense urban
environment.
By way of introduction, I am a faculty member in the Division of Sleep Medicine, Brigham and
Women’s Hospital and Harvard Medical School and I have been studying the effects of light on
human circadian rhythms, including sleep, hormones, alertness and performance rhythms, for
15 years. Among other roles, I am the Chair of the Commission Internationale de l'Eclairage
(CIE) Division 6 Technical Committee TC6-63 ‘Photobiological strategies for adjusting circadian
phase to minimize the impact of shift work and jet lag’ and a Member of the Light and Health
Committee, Illuminating Engineering Society (IES) of North America. I am also on the Editorial
Boards of the journal Sleep and the Sleep and Health Education Program, Harvard Medical
School.
Our studies aim to understand the ‘non-visual’ effects of light on human physiology. About 10
years ago, a novel photoreceptor was discovered in the mammalian eye, including humans,
which is anatomically and functionally different from the rod and cone photoreceptors that we
use for vision. This new photoreceptor cells are located in a different part of the eye to rods and
cones, in the ganglion cell layer, and these cells are ‘hard-wired’ to the parts of the brain that
control our daily sleep and hormone rhythms, particularly the suprachiasmatic nuclei in the
hypothalamus, the site of the central circadian pacemaker or ‘body clock’. Light information from
the environment is detected by these cells to synchronize the internal circadian clock with the
external time of day and day-night changes to ensure that our physiology and behavior is
properly synchronized with the external environment. The importance of this regular, daily lightdark cycle exposure is readily observed if this light-dark information is altered. For example,
shift-workers who stay awake at night and try and sleep in the day, or those flying across
multiple time zones, experience sleep, alertness, performance and metabolic disorders because
their internal clock cannot readjust quickly enough to the change in light-dark cycle and
consequently becomes desynchronized from the environment.
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In addition to resetting the biological clock, light also acutely suppresses the production of the
pineal hormone melatonin. Melatonin is the internal biochemical signal of darkness and night
duration and its production changes in response to season and light exposure. Under a natural
light environment, light would never be seen when melatonin is produced and would therefore
be unaffected. With the invention of artificial light, however, light exposure now often occurs
during the night, stopping the production of melatonin and increasing alertness. In animal
studies, melatonin can act as an oncostatic – can slow down the growth of cancerous tumors –
and suppression of melatonin speeds up some types of tumor growth. While such studies have
not been repeated in humans, there is good epidemiological evidence that female shift-workers,
who are often exposed to light at night when their melatonin production occurs, have higher
rates of breast cancer than non-shift working women. Notably, totally blind women, who have
less light exposure, have reduced rates of breast cancer. While we have yet to understand fully
the environmental and health impact of being exposed to light at night, these preliminary data
suggest a detrimental effect of prolonged exposure to light at night.
While early research into the effects of light on sleep and hormones suggested that bright light
exposure was necessary to stimulate a response, over the past 20 years ours’ and others’
research has shown that the sleep and circadian systems are exquisitively sensitive to light, and
that very dim light is capable of eliciting measurable effects on human physiology. There are
many papers detailing the effects of light levels equivalent to that experienced indoors in
artificial room light, down to light as dim as 1.5 lux. Below I will review briefly the results from
several papers from our own laboratory (copies of the papers are enclosed). There are other
papers which I would be happy to provide if necessary.
The first studies describe the effects of different intensities of light on the circadian pacemaker,
melatonin levels, alertness and brain activity (see Zeitzer et al., Journal of Physiology 2000 and
Cajochen et al. Behavioral Brain Research 2000, enclosed). Subjects were exposed to one
intensity of white light ranging from 3 lux to 9100 lux for 6.5 hours during the night. During the
light exposure, blood samples were drawn to measure levels of the pineal hormone melatonin,
they were asked to rate their alertness levels, and electrodes were placed in their face and head
to measure the rate of slow eye movements and brain activity. The circadian rhythms of
melatonin were measured the day before and the day after the light exposure to assess the
effects on the biological clock.
Figures 1 and 2 show the doseresponse effect of light on the
physiological
and
behavioral
responses. Figure 1 shows the
effect of light on circadian rhythm
resetting (A, left panel) and
suppression of melatonin production
(B, right panel). The first thing to
note is that the dose-response
function is such that about 100 lux
of light causes ~50% of the
maximum response to very bright
10,000 lux light. Secondly, light from
20-100 lux is still capable of causing
Figure 1
a 0.5 -1 h shift in the timing of the
circadian pacemaker (A) and suppressing melatonin by up to 20% (B).
Figure 2 shows the results from the same study but for the dose-dependent alerting effects
of light. The left panel shows subjective ratings of alertness and the middle panel shows the rate

2
Page 156

May 2015

Community Lighting Study Whitepaper

of slow eye movements, considered a reliable objective marker of fatigue. The right panel
shows the power density in the electroencephalogram (EEG) recordings in the theta-alpha
range (5-9 Hz); high brain activity at these frequencies is indicative of sleepiness. As Figure 2,
shows, all three measures of alertness showed a dose-dependent change with light intensity
such that higher intensities caused a more alerting effect. Even a low intensities (100 lux and
lower), however, light was still able to induce a measurable change in fatigue.

Figure 2

The final laboratory study was conducted to test the power of dim candle-light (~1.5 lux in the
vertical angle of gaze) to keep the circadian system synchronized to 24 hours (Wright et al.,
Proceedings of the National Academy of Sciences USA, 2001; attached). Subjects lived in the
laboratory for up to 55 days and were scheduled to live on one of three different ‘day’-lengths;
23.5 h, 24.0 h and 24.6 h under dim light while awake and darkness when asleep. Although the
dim light was unable to reset the circadian pacemaker enough to remain synchronized to the
23.5 h and 24.6 h days, candlelight was sufficient to keep the subjects entrained to 24 hours.
Notably, most totally blind people are unable to remain synchronized to 24 hours, again
highlighting the importance of even dim light on affecting human physiology and behavior.
These and other studies have shown that dim light is capable of stimulating effects on human
sleep and hormonal levels. While brighter light elicits larger effects, we cannot consider dim light
an inert stimulus and must keep it in mind when reviewing the appropriateness of light
environments. Studies are underway to measure the actual light levels that people are exposed
to while indoors and I anticipate that these levels will be significant in urban environments, and
even higher when individuals live closer to intrusive street lighting. There is absolutely no need
for any horizontal or vertical light to be emitted from street lamps; focusing light solely downward
will provide better, more focused lighting for traffic and pedestrians and allow sufficient lighting
to be produced with lower energy usage and at a reduced cost. Fixtures which permit horizontal
and vertical light are not only inefficient and unnecessary but also emit light inappropriately into
living spaces, particularly bedrooms. This light intrusion, even if dim, is likely to have
measurable effects on sleep disruption and melatonin suppression, particularly in those whose
bedrooms might be in close proximity to streetlights. Even if these effects are relatively small
from night-to-night, continuous chronic sleep and hormonal disruption may possibly have
longer-term health risks. For example, recent epidemiological studies have shown increased
rates of obesity and cancer are associated with decreased nightly reported sleep duration.
Intrusive street lighting, as well as wasting money and energy, is likely to have an adverse effect
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on human health, effects which are entirely avoidable with better planning of urban lighting
fixtures. Short- and long-term measures to reduce light pollution will reduce energy demands,
reduce reliance on carbon-based fuels and improve the health of the urban environment.
With these consequences in mind, I applaud your efforts to have intrusive street lighting
abolished and I wholeheartedly support your campaign. Please let me know if I can be of further
assistance.
Yours sincerely,

Steven W. Lockley, Ph.D.
Assistant Professor of Medicine, Division of Sleep Medicine, Harvard Medical School
Associate Neuroscientist, Division of Sleep Medicine, Brigham and Women’s Hospital
Honorary Associate Professor in Sleep Medicine, Warwick Medical School

Encl.
Zeitzer JM, Dijk DJ, Kronauer R, Brown E, Czeisler C. Sensitivity of the human circadian
pacemaker to nocturnal light: melatonin phase resetting and suppression. Journal of Physiology
2000;526 Pt 3:695-702.
Cajochen C, Zeitzer JM, Czeisler CA, Dijk DJ. Dose-response relationship for light intensity and
ocular and electroencephalographic correlates of human alertness. Behavioral Brain Research
2000; 115(1):75-83.
Wright KP Jr, Hughes RJ, Kronauer RE, Dijk DJ, Czeisler CA. Intrinsic near-24-h pacemaker
period determines limits of circadian entrainment to a weak synchronizer in humans.
Proceedings of the National Academy of Sciences USA, 2001; 98(24):14027-32.
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MAG DSSG Participants and Interested Parties - Contact List
Name
Michelle Ahlmer
Carmella Aja
Elizabeth M Alvarez del
Castillo
Chris Anaradian
Howard Anderson
Doug Atkins
Anubhav Bagley
Sandra Bahr
Fred Baker
Heidi Bickart
Paul Bleier
Ed Boik
Tab Bommarito
Amy Bratt
Stacey Bridge-Denzak
Daniel Brocious
Patrick Burkhart
Michael Buschbacker II
Jennifer Cannon
James Carpentier AICP
John R 'JC' Clements
Lisa Collins
Angela Cotera
Dale Crandell
Katrin de Marneffe
Steve Dodder
Cliff Ehlers
Ken Galica
Patty Gallagher
Jami Garrison
Stan Gorodenski
Eric Gorsegner
Kent Grantham
Richard Green
Mark Greenawalt
Steve Gross
Robert Gubser AICP
Don Hadder
Don Happ LC, CEM
Trish Hart
Dan Heim
Jake Hinman
Jeff Hopkins
Richard R. Hubbard
Art Hushen
Laura Hyneman
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Organization

Phone

Email

Arizona Retailers Association
Stevens and Stevens, WSPA
National Optical Astronomy Observatory

(480) 833-0009
(602) 741-4129
(520) 318-8414

michelle@azretailers.com
susie@stevensandstevenslaw.com
ealvarez@noao.edu

City of Tempe

(480) 858-2204
(480) 897-7425
(602) 723-7062
(602) 452-5056
(602) 253-8633
(480) 474-5127
(602) 254-6300

chris_anaradian@tempe.gov
handy13@mindspring.com
doug.atkins@teltechnetworks.com
abagley@azmag.gov
sandy.bahr@sierraclub.org
fbaker@ajcity.net
hbickart@azmag.gov

(623) 773-7565
(928) 341-4069
(602) 495-6464
(623) 333-4015
(520) 670-5706
(602) 619-6441

ed.boik@peoriaaz.gov
tbommarito@azgfd.gov
abratt@phoenixchamber.com
sbridgedenzak@avondale.org
dbrocious@cfa.harvard.edu
pjburkhart@cox.net

Tel Tech Networks
MAG
Sierra Club
City of Apache Junction
MAG
Arizona Sign Association
City of Peoria
Arizona Game and Fish Division
Greater Phoenix Chamber of Commerce
City of Avondale
Smithsonian Institution Whipple Observatory
Alliance for the Advancement of Science Through
Astronomy
CBS Outdoor
ADOT
Carpentier Consulting LLC
CBS Outdoor
City of Tempe
City of Avondale Planning Commission
City of Tolleson
Clear Channel Outdoor
Stone Haven Observatory
City of Avondale Development Services Dept
City of Mesa
MAG
Blue Hills Observatory
Sonoran Institute
SmithCraft
Large Binocular Telescope Observatory
Illuminating Engineering Society
MAG
City of Peoria Community Development Dept.
City of Scottsdale
DH Lighting Solutions
Law Offices of John K. Mangum, PC
Desert Foothills Astronomy Club
Arizona Multihousing Association
Hopkins Phoenix Observatory
Valley Partnership
National Institute for Crime Prevention
City of Mesa
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(602) 712-4142
(480)773-3756
(602) 246-9569
(480) 350-8989
(602) 315-1899
(623) 936-7111
(602) 957-8116
(602) 672-7128
(623) 333-4019
(480) 644-2033
(602) 452-5006
(602) 978-9690
(602) 393-4310
(602) 268-1349
(520) 626-7088
(602) 265-2200
(602) 452-5065
(623) 773-7405
(480) 312-2352
(602) 867-4263
(602) 252-5222
(623) 465-7307
(602) 712-1121
(602) 228-1590
(864) 608-4893

mbusch@myurbanedge.com
jcannon@azdot.gov
jbcconsultant@gmail.com
jc@cbsoutdoor.com
Lisa_collins@tempe.gov
ascotera@gmail.com
dcrandell@tollesonaz.org
katrindemarneffe@clearchannel.com
sdodder@hotmail.com
cmehlers@cox.net
kgalica@avondale.org
patty.gallagher@mesaaz.gov
jgarrison@azmag.gov
egorsegner@sonoran.org
kgrantham@smithcraftsigns.com
rgreen@as.arizona.edu
president@iesarizona.org
sgross@azmag.gov
rob.gubser@peoriaaz.gov
dhadder@scottsdaleaz.gov
dhls@cox.net
tkhart@mangumlaw.com
dan@heimhenge.com
jake@capitolconsultingaz.com
phxjeff@hposoft.com
rhubbard@valleypartnership.org
ahushen@aol.com
Laura.Hyneman@mesaaz.gov
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Howard Israel

International Dark Sky Association

(480) 893-7523

Buell Jannuzi
Rolf A Jansen
Carol R Johnson AICP
John Jolly
Sarath Joshua
Vineetha Kartha
Gordon Keig
Patricia King
Keith Krueger
Justin Lalley
Stacey Langford
Walt Laramie
Ian Lewin
Gene Lucas
Chris Luginbuhl
Alisa Lyons
Andrea Martincic
Mike Mayhew
Samuel McAllen
Michael McCauley
Jamsheed Mehta
John Mickel
Kyle Mieras AICP
Bob Millis
Kevin Morrow AIA
Kenneth Peskin
Jennifer Polakis
Nathan Pryor
James Rhoads
Thomas Ritz AICP
Larry Robinson Jr
Bob Rodgers
Lise Rodgers
Paul Scowen
William Shaheen
Gordon Sheffield AICP
Michael Sills-Trausch
Michael Slupinski
Troy G Smith
Bill Trainor
Richard Travis
James S Truman
Natalene Tso
Nathan Williams
Scott Woods PE
Amanda Wright
Patrick Young
Patty Zaricor AICP
Scott Zipprich

Kitt Peak National Observatory
Arizona State University
City of Phoenix Planning Department
GLHN Architects and Engineers
MAG
City of Surprise
Kornwasser Shopping Center Properties LLC
Arizona Sign Association
International Dark Sky Association
CBS Outdoor
Arizona Bankers Association
Salt River Project
Lighting Sciences

(520) 318-8353
(480) 727-7119
(602) 261-8289
(520) 881-4546
(602) 452-5031
(623) 222-3155
(602) 889-2072
(602) 375-3909

United States Naval Observatory Flagstaff Station
Valley Partnership
Arizona Petroleum Marketing Association
Southern RM/CA Commercial Regional Manager
City of Glendale
Town of Queen Creek
City of Glendale

(928) 779-5132
(602) 266-7844
(480) 460-1561
(602) 909-7379
(623) 930-3610
(480) 358-3085
(623) 930-2940
(623) 412-4265
(480) 503-6705
(928) 774-3358

Town of Gilbert
Lowell Observatory
American Institute of Architects
International Sign Association

(602) 477-3063
(602) 258-1200
(602) 236-8052
(480) 948-4088

(703) 836-4012
(480) 967-1658
(602) 452-5007
(480) 727-7133
(623) 930-2588

MAG
Arizona State University
City of Glendale
Town of Fountain Hills
Arizona State University
City of Mesa Planning Division
City of Glendale
Arizona Game and Fish Division
Tel Tech Networks
Nexxus
Truman Ranch
LSW Engineers
Town of Gilbert Planning and Development Svcs
Arizona Pinnacle Engineering
Mario E Diaz and Associates
Arizona State University
Maricopa County Planning & Development Dept
Town of Buckeye Town Engineer's Office
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(480) 965-0938
(623) 255-6247
(480) 644-2199
(623) 930-2019
(480) 894-4197
(928) 341-4068
(602) 463-3609
(602) 258-5858
(602) 320-3355
(602) 249-1320
(480) 503-6805
(623) 594-9049
(602) 224-0210
(602) 506-8358
(623) 547-4661

howmad1@cox.net
sectionleader@phoenixdarkskies.org
jannuzi@noao.edu
rolf.jansen@asu.edu
carol.johnson@phoenix.gov
jjolly@glhn.com
sjoshua@azmag.gov
vkartha@surpriseaz.gov
gkeig@kornwasserproperties.com
info@arizonasign.org
pinalida@q.com
Justin.lalley@cbsoutdoor.com
slangford@azbankers.org
walt.laramie@srpnet.com
lsi@lightingsciences.com
geneluca@ix.netcom.com
cbl@nofs.navy.mil
alisa@sloanlyons.com
apma@cox.net
michael.mayhew@Daktronics.com
smcallen@glendaleaz.com
michael.mccauley@queencreek.org
jmehta@glendaleaz.com
jjmickel@cox.net
kyle.mieras@gilbertaz.gov
rlm@lowell.edu
kmorrow@gdasw.com
kenneth.peskin@signs.org
m24@cox.net
npryor@azmag.gov
james.rhoads@asu.edu
tritz@glendaleaz.com
rrodgers@fh.az.gov
liserodgers@q.com
paul.scowen@asu.edu
wjshaheen@aol.com
gordon.sheffield@mesaaz.gov
msills@glendaleaz.com
michael.slupinski@safeway.org
trsmith@azgfd.gov
rtravis@nexxusconsulting.com
jstruman@msn.com
ntso@lswphx.com
nathan.williams@gilbertaz.gov
swoods@az-pe.com
amanda@medandassociates.com
patrick.young.1@asu.edu
pattyzaricor@mail.maricopa.gov
scott@scoutten.com
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Internet Resources
Dark Sky Ordinances: How to Separate the Light from the Darkness
MAG Presentation of Economic Impact on behalf of Sign Industry
The Economic Value of On-Premise Signage

(530 Kb)

(81 Kb)

(5 Mb)

Process and Methodology for Economic Value of On-Premise Signs Resarch
Kb)

(367

Arizona’s Aerospace and Defense Commission Annual Report - See Pages 3, 10, 12,
and 14 (722 Kb)
Joint IDA-IES Model Lighting Ordinance (MLO)

(2 Mb)

Web Links to Member Agency Lighting Ordinances

(96 Kb)

Safety Impacts of the Emerging Digital Display Technology

(1 Mb)

Impact of the Kitt Peak Ordinance on Streetlight Rates 1984
Outdoor Light Pollution Standards Presentation
IDA Outdoor Lighting Code Handbook
Outdoor Lighting Codes

(4 Mb)

(978 Kb)

(3 Mb)

MAG Draft Pattern Outdoor Lighting Code, Version Six
MAG Dark Sky Initiative Status Update
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(521 Kb)

(51 Kb)
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EGLIN AIR FORCE BASE –
SANTA ROSA COUNTY, FLORIDA
CITY OF CRESTVIEW, FLORIDA
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ARTICLE ELEVEN
AIRPORT ENVIRONS

11.00.00
FINDINGS: The Board of County Commissioners of Santa Rosa County has
considered, among other things, the character of the operations conducted and proposed to be
conducted at the various airports in the applicable areas of Santa Rosa County, the nature of the
terrain and the character of the area within the airport hazard area; the current uses of property
and the uses for which it is applicable, and the Board finds as follows:
A.

There exist airports within Santa Rosa County and in proximity to Santa Rosa County
whose operations are potentially inimical to the health, safety and general welfare of the
citizens of Santa Rosa County;

B.

Airport hazards endanger the lives and property of users of airports and occupants and
owners of property in their vicinity;

C.

Airports produce noise which is not compatible with residential uses and certain
commercial and industrial uses;

D.

Obstructions reduce the size of the area available for the landing, taking off and
maneuvering of aircraft, thus tending to destroy or impair the utility of the airport and the
public investment therein;

E.

The creation or establishment of an airport hazard injures the community served by the
airport in question; and

F.

In the interest of the public health, safety and general welfare, the creation or
establishment of airport hazards must be prevented.

11.01.00
APPLICABILITY: The regulations on land use set forth herein are applicable to
all lands within the delineated zones and surfaces set forth in this article. The delineated zones
shall be an overlay district established and delineated on the adopted zoning maps.
11.02.00
CONFLICTING REGULATIONS: In the event of conflict between any
regulations in this article and any other regulations applicable to the same property, the more
stringent limitation or regulation shall govern and prevail.
11.03.00
PUBLIC AIRPORT ZONES AND SURFACES: The following definitions
describe special zones or surfaces within, adjacent to or near a public airport. These special
zones or surfaces are used to protect specific airspace areas or specific ground areas within the
airport environ. All imaginary surfaces shall be consistent with the most recent applicable
definitions set forth in Federal Air Regulations (FAR) Part 77 (Obstructions to Navigable
Airspace).
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A.

Primary Surface: means an area longitudinally centered on a runway, extending 200
feet beyond each paved end. For Peter Prince Field, the Primary Surface is the areas
within 200 linear feet from the edge of the runway end and a width of 500 feet.

B.

Runway Protection Zone (RPZ): The RPZ extends from each end of the primary
surface to enhance the protection of people and property on the ground. The Runway
Protection Zone is trapezoidal in shape and centered about the extended runway
centerline. The RPZ dimension for a particular runway end is a function of the type of
aircraft and the approach visibility minimum associated for that runway end. For Peter
Prince Airport, the dimensions for the RPZ shall be that which is established within the
most recent Peter Prince Airport Master Plan approved by the Board of County
Commissioners. The dimensions for Peter Prince Airport’s Runway Protection Zone for
runways 18 and 36 are as follows (and as illustrated below):
Peter Prince Runway Protection Zone Dimensions
RPZ Dimensions
Measurement
Inner Width
500 feet
Outer Width
700 feet
Length
1,000 feet

C.

Approach Surface (AS): A surface longitudinally centered on the extended runway
centerline and extending outward and upward from each end of the primary surface. An
approach surface is applied to each end of each runway based upon the type of approach
available or planned for that runway end. The approach surface for Runway 18 and 36
for Peter Prince Field is as follows:
The approach surface extends for a horizontal distance of:
Inner width: 500 feet
Outer width: 1,500 feet
Length: 5,000 feet
Slope 20:1

D.

Approach Surface Floor (ASF): The ground or water surface beneath the approach
surface. For Peter Prince Airport (public), for purposes of this ordinance, the approach
surface floor shall extend 5,000 feet from the ends of the primary surface established as
of July 1, 2004. The approach surface floor may extend beyond the approach surface
established within the most recent Peter Prince Airport Master Plan. Any portion of the
approach surface floor extending beyond the outer end of the approach surface will have
the same width as the greatest width of the approach surface.

E.

Horizontal Surface: The horizontal surface is a horizontal plane located 150 feet above
the established airport elevation, covering an area from the transitional surface to the
conical surface. The perimeter is constructed by swinging arcs from the center of each
end of the primary surface and connecting the adjacent arcs by lines tangent to those
areas. For Peter Prince Airport, the horizontal surface extends 10,000 feet in radii from
the end of the primary surface.
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F.

Conical Surface: A surface extending outward and upward from the periphery of the
horizontal surface at a slope of 20 to 1 for a horizontal distance of 4,000 feet.

G.

Conical Surface Floor (CSF): The ground or water surface beneath the conical surface.

H.

Transitional Surface: Transitional surfaces extend outward and upward at right angles
to the runway centerline and are extended at a slope of seven (7) feet horizontally for
each foot vertically (7:1) from the sides of the primary and approach surfaces. The
transitional surfaces extend to where they intercept the horizontal surface at a height of
150 feet above the runway elevation.

I.

Public Airport Zone (PAZ): The Public Airport Zone is an overlay district that
addresses land use compatibility with airport operations and structure height within the
immediate airport vicinity most affected by take-off and landing patterns and airport
ground activities. It covers an area extending one-half mile from the runway. The Public
Airport Zone includes any portion of imaginary surfaces defined by Federal Aviation
Regulations (FAR, Part 77) that lie within its half-mile perimeter. Serving principally to
protect the airport from the encroachment of incompatible development, the Public
Airport Zone also serves to protect health, safety, and quality of life for people living,
working, or visiting the area most affected by airport activities.

J.

Public Airport Influence Area (PAIA): The Public Airport Influence Area (PAIA)
extends a distance of two miles from the runway centerline and contains those areas
defined by Federal Aviation Regulations (FAR, Part 77) as imaginary surfaces. It serves
principally to addresses land uses and structure heights that may create potential threat to
flight safety and operation for aircraft approaching or departing an airport.

K.

Public Airport Notification Zone: Public Airport Notification Zones are those areas
within which notification of airfield proximity is required when property is sold or leased.
The notification zone for Peter Prince is the same area as the Public Airport Zone.

11.03.01
HEIGHT LIMITATIONS WITHIN PUBLIC AIRPORT ENVIRONS: A
building, structure, use or tree that penetrates any of the Federal Aviation Administration’s
designated imaginary surfaces or zones constitutes an obstruction, as defined by Federal Air
Regulations (FAR), Part 77. Height of buildings, structures, or trees within environs surrounding
a public airport shall not create an unreasonable threat to aircraft operations and safety.
A.

Any property or area located in more than one of the zones or surfaces described in this
section shall be considered to be only in the zone or surface with the more restrictive
height limitation.

B.

Except as otherwise provided, no structure shall be constructed or maintained, or tree
permitted to grow within any zone or surface created herein in excess of the height
limitations established herein. In addition, no structure or obstruction will be permitted
within Santa Rosa County that could potentially change minimum obstruction clearance
altitude, minimum descent altitude or a decision height.

C.

A structure or tree will not exceed 35 feet in height; or, if greater than 35 feet in height,
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will not penetrate the approach, transitional, horizontal, or conical surface zones of the
airport for any existing or planned approaches as defined by FAR, Part 77. The height of
structures and trees within a Public Airport Environ shall comply with restrictions set
forth in Table 11-1.

Table 11-1

Structure Type

Height Restrictions for Peter Prince Airport Environ
Runway
Protection
Approach
Conical
Zone
Surface
Surface
(RPZ)
Floor
PAZ
Floor

Single Family Residential
Structure
Multiple Family Residential
Structure
Non-Residential (Habitable
Space)
Non-Residential Façade (NonHabitable Space), Steeples,
Chimneys, Smoke Stacks
Communication Towers/Radio or
TV Transmission Towers
Water Tower
Above Ground Local Utility or
Electric Service Lines, Small
Wind Energy Systems
Regional Electric Transmission
Lines
1

Structure Not
Allowed
Structure Not
Allowed
Structure Not
Allowed
Structure Not
Allowed
Structure Not
Allowed
Structure Not
Allowed
Structure Not
Allowed
Structure Not
Allowed

PAIA

1

1

1

1

1

Structure Not
allowed

1

1

1

1

1

1

50’
Structure Not
allowed
Structure Not
allowed

50’
Structure Not
allowed

1
150’

1
150’

50’

150’

150’

1

1

1

1

150’

Structure Not
Allowed

150’

150’

Height restricted by applicable zoning category unless otherwise restricted by this ordinance.

11.03.02
NEW PUBLIC OR PRIVATE AIRPORTS: Development or expansion of any
public or private airport, airfield, or landing strip, developed or expanded after the effective date
of this Article, requires the establishment of a public airport overlay zone (PAZ) through an
ordinance adopted by the County Commission. Airports or runways shall only be located on
property assigned an Industrial zoning category on the official zoning map. Airports owned or
controlled by a military branch are not public airports for the purposes of this Article.
All new public or private airports, heliports, or landing fields shall be designed so that the
incidence of aircraft passing near preexisting dwellings or places of public assembly is
minimized. New public or private airports shall be located in areas where air traffic will not
expose residential uses to more than 55 decibel (day/night average) noise levels.
11.03.03
USE RESTRICTIONS: Notwithstanding any provision of Article Six of this
ordinance, the permitted land use for any property within a Public Airport Zone or Public Airport
Influence Area shall be modified as set forth in Table 11-2.
A.

Any property or area located in more than one of the zones or surfaces described in
Section 11.03.00 shall be considered only in the zone or surface with the more restrictive
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or limited use.
B.

Incompatible Uses or Activities: Uses or activities determined to be incompatible with
airport operations, or contribute to a potential threat to flight safety, are prohibited within
the designated zone or surface. An “N” appearing under a zone or surface category in
Table 11-2 means that the use or activity is incompatible and not allowed.

C.

Compatible Uses or Activities: Article Six provides generalized description of permitted
uses and activities for each zoning category. Table 11-2 provides a more detail
description of uses and activities that are determined to be compatible with airport
operations and aircraft flight safety for public airports. A land use is a permissible use
within an airport zone or imaginary surface category if such use is allowed within the
underlying zoning category, as defined in Article Six, and if denoted as a compatible use
within Table 11-2. A land use is compatible in an airport zone or imaginary surface if
denoted by a “Y” in Table 11-2.

D.

Conditional Uses or Activities: Certain land uses are incompatible with and prohibited
within a airport environ zone or surface except when a development complies with
conditions or specific development standards that create compatibility.
Land uses
denoted with a “C” in Table 11-2 are not allowed unless determined to be compliant with
conditional use criteria set forth in Section 11.03.04.
Table 11-2
Use Restrictions within Public Airport Environs Zones and Surfaces

Land Use
Residential
Single Family Dwelling
Multifamily Dwellings, Including Duplexes
Transient Lodging Including Hotels And Group Quarters
Industrial/Manufacturing
Food And Kindred Products; Textile Mill Products; Paper
Mills; Any Use Industrial Activity Generating Smoke Or
Steam Reaching 150 Feet Above Ground Level
Apparel; Chemicals & Allied Products Activities;
Petroleum Refining & Related Rubber & Misc. Plastic
Products
Lumber & Wood Products; Furniture & Fixtures; Paper
And Allied Products; Printing & Publishing; Stone, Clay
& Glass Products; Primary Metal Industries; Fabricated
Metal Products; Product Assembly; Motor Freight
Professional, Scientific & Control Instruments
Any Manufacturing Sensitive To Ground or Air
Vibration
Printing And Publishing
Aerospace Product, Parts Manufacturing, Or Related
Activities
Business and Professional Services
Finance; Real Estate; Insurance; Personal Services;
Business Services; Professional Services; Indoor
Recreation Services
Telemarketing Bureaus
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N
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Table 11-2
Use Restrictions within Public Airport Environs Zones and Surfaces
Land Use
Hospitals, Medical Offices
Communications And Utilities
Telecommunication Towers
Water Impoundments; Wet Stormwater Ponds
Agriculture
Aviaries; Pigeonry Including Pigeon Lofts Or Racing
Outdoor Aquaculture And Fish Hatcheries
Agriculture Except Livestock
Livestock Farming; Animal Productions; Animal
Breeding; Kennels
Crop Farming Requiring Disturbance of Soil
Forestry Activities
Exotic Farm Animals (Ostrich, Emus, Alpaca, etc.)
Mining and Extraction
Mining Activities (Including Borrow Pits)
Commercial/Retail Trade
Wholesale Trade; Building Material; Hardware; Farm
Equipment (Retail); Auto, Marine, Aviation (Retail)
General Merchandise (Retail); Food Retail; Apparel And
Accessories(Retail); Shopping Centers
Furniture; Home Furnishings (Retail)
Eating & Drinking Establishments
Eating & Drinking Establishments, Outdoor Seating
Fire Work Sales
Outdoor Food Vendors
Warehousing And Storage Services
Personal & Business Services
Finance; Real Estate; Insurance; Personal Services;
Business Services; Professional Services; Indoor
Recreation Services
Repair Services; Contract Construction Services
Automobile Service Stations
Conservation
Wetland Mitigation
Nature Exhibits, Zoos
Public, Public Assembly, Quasi-Public Services
Government Services
Educational Services (Including Private Schools);
Cultural Activities; Libraries
Civic Or Non-Profit Social Organizations
Cemeteries
Religious Buildings; Chapels
Public Assembly
Outdoor Recreation And Entertainment
Playground; Neighborhood Parks
Community & Regional Parks
Spectator Sports Including Arenas Or Stadiums
Golf Courses; Driving Ranges (no lighted facilities)
Lighted Golf Courses; Driving Ranges
Riding Stables; Equestrian Facilities
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N

PAZ
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N
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Y
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N
Y

N
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N
N

C
Y
C
N

Y
Y
Y
N

Y
Y
Y
Y

N

Y

Y

Y

N

N

Y

Y

N
N
N
N
N
N
N

N
N
N
N
N
N
Y

Y
Y
C
N
N
Y
Y

Y
Y
Y
Y
Y
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N
N
N

N
Y
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Y
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N
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N
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Y
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Y
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N

Y

Y
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N
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N

C
Y
Y
Y
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Table 11-2
Use Restrictions within Public Airport Environs Zones and Surfaces
Land Use
Entertainment Assembly; Amphitheater; Music Shell
Amusement Or Theme Parks; Miniature Golf, Go-Carts
Resorts And Campgrounds; RV Parks
Outdoor Gun Clubs, Shooting Or Archery Ranges
Movie Theatres, Live Theatre, Auditoriums, Concert
Halls
Outdoor Movie Theatres, Light/Laser Shows
Transportation, Communication And Utilities
Wet stormwater ponds
Railroads
Automobile Or Truck Parking
Unpaved Local Streets
Highways And Paved Streets
Solid Waste Disposal (Landfills, Incineration, Etc.)
Construction and Demolition (C&D) Debris Disposal
Facilities
Land Clearing Debris Disposal Facilities

RPZ
N
N
N
N

ASF
N
N
N
N

PAZ
N
Y
N
N

PAIA
Y
Y
Y
C

N
N

N
N

N
C

Y
C

N
N
N
C
N
N

Y
Y
C
Y
C
N

N
Y
Y
Y
Y
N

Y
Y
Y
Y
Y
N

N
N

N
N

N
N

Y
Y

Abbreviations/Acronyms Associated with Table 11-2
RPZ –
runway protection zone for public airfield
ASF –
approach surface floor
PAZ –
public airport zone
PAIA –
public airport influence area
C
–
conditional use
N
–
Use located in a zone or surface is incompatible with airport activities and is
prohibited.
Y
–
Use is compatible within the zone or surface indicated.
11.03.04
CONDITIONAL USE CRITERIA:
This subsection section is used in
conjunctions with Table 11-2 for the purposes of placing regulatory conditions on proposed
development or uses to establish land use compatibility with public airport operations. This
criteria is to be applied to those land uses denoted under a zone or surface as a conditional use
A.

The site size, dimensions, location, topography and access are adequate for the needs of
the proposed use, considering the proposed building mass, parking, and traffic as well as
noise, vibration, odor or dust generated by airport activities.

B.

The negative impacts of the proposed use on aircraft flight safety and on the use of
airport facilities can be mitigated through application of other Code standards, or other
reasonable conditions of approval. A property owner demonstrates that exhaust,
emissions, light, glare, or dust will not reduce the effective use of the airport or increase
risk for hazards or accidents within the Public Airport Zone.

C.

All required public facilities have adequate capacity to serve the proposal.
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11.04.00
MILITARY AIRPORT ZONES AND SURFACES: The following definitions
describe special zones within, adjacent to or near a military airport. These special zones are used
to protect specific airspace areas or specific ground areas within the military airport environ.
A.

Accident Potential Zone 1: Accident Potential Zone (APZ) 1 is an area beyond the
clear zone that exhibits a measurable potential for accidents relative to the clear zone.
The APZ may curve to follow flight tracks.

B.

Accident Potential Zone 2: APZ 2 is an area beyond APZ 1 that exhibits a measurable
potential for aircraft accidents relative to APZ 1 or the clear zone. The APZ may curve to
follow flight tracks.

C.

Approach Surface: The area longitudinally centered on each runway centerline, with an
inner boundary 200 feet from the end of the runway and the same width as the primary
surface then extending outward for a distance of 50,000 feet expanding uniformly in
width to 16,000 feet at the outer boundary. Height limits within the approach surface
commence at the height of the runway end and increases at the rate of one foot vertically
for every 50 feet horizontally for a distance of 25,000 feet at which point it remains level
at 500 feet above airport elevation to the outer boundary.

D.

Clear Zone: The clear zone is an area immediately beyond the end of a runway and
exhibits the greatest potential for occurrence of aircraft accidents.

E.

Conical Surface: A surface extending from the periphery of the inner horizontal surface
outward and upward at a slope of 20:1 for a horizontal distance of 7,000 feet to a height
of 500 feet above the established airfield clearance.

F.

Inner-Horizontal Surface: The area encompassing the runway, primary surface and
clear zone with an outer perimeter formed by swinging arcs from the end of each runway
centerline and connecting adjacent arcs by lines tangent to these arcs. The radius of the
arcs are 7,500 feet. No structure or obstruction will be permitted in the inner-horizontal
surface of a greater height than 150 feet above airport elevation.

G.

Military Airport Zone (MAZ): The Military Airport Zone (MAZ) is an overlay district
providing regulatory measures and zoning standards to achieve land use compatibility
and protection of public health and safety in the areas exposed to impacts generated by
military flight or ground activities occurring at, near, or above military airports.
For Naval Air Station Whiting Field North and South, and for Naval Outlying Landing
Fields Spencer, Harold, Santa Rosa, Holley, and Pace, the MAZ boundaries extend one
half mile from the perimeter of each airfield and encompass all Air Installation
Compatible Use Zones (AICUZ) and noise zones. For NOLF Choctaw, MAZ boundaries
are as depicted on the attached map which is incorporated as part of the MAZ overlay to
the Zoning Map.
For Eglin Air Force Base, the MAZ (EAFB MAZ) boundary is as depicted on the
attached map which is incorporated as part of the MAZ overlay to the Zoning Map.
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H.

Military Airport Influence Area (MAIA): An MAIA extends two miles from a
runway. It serves principally to addresses land uses and structure heights that may create
potential threat to flight safety and operation for aircraft approaching or departing an
airport or within a local flight pattern.

I.

Military Airport Notification Zone: Military Airport Notification Zones are those
areas within which notification of airfield proximity is required when property is sold or
leased. For Naval Air Station Whiting Field North and South, and for Naval Outlying
Landing Field Holley, the notification zone boundaries extend one mile from the
perimeter of each airfield. For Naval Outlying Fields Spencer, Harold, Santa Rosa and
Pace, the notification zone boundaries extend one half mile from the perimeter of each
airfield. For NOLF Choctaw, the notification zone boundaries encompass that area are as
depicted on the attached map which is incorporated as part of the Notification Zones
overlay to the Zoning Map. For Eglin Air Force Base, the notification zone boundaries
encompass the EAFB MAZ and that area bounded by the East Bay River on the north;
the Okaloosa County Lone on the east; Santa Rosa Sound on the south; and the western
boundary of sections 8, 16, and 21- in township 2 South and range 26 west, and a line
approximately 540 feet north of and parallel to the southern boundary of section 8 in
township 2 South and range 26 west on the west.

J.

Noise Contour: A line connecting points of similar day-night average sound levels
measured from a specific noise source.

K.

Outer-Horizontal Surface: The area extending outward from the outer periphery of the
conical surface is 500 feet above airport elevation.

L.

Primary Surface: An area longitudinally centered on each runway and extending 200
feet beyond the runway end. The width of the primary surface varies for the type of
aircraft accommodated as follows:
1. Jets and large turbo-prop aircraft - 1,500 feet.
2. Prop and small turbo-prop aircraft - 1,000 feet.

M.

Transitional Surface: The area with an inner boundary formed by the side of the
primary surface and the approach surface then extending outward at a right angle to the
runway centerline and extended centerline until the height matches the adjoining inner
horizontal surface, conical surface and outer horizontal surface height limit. The height
limit at the inner boundary is the same as the height limit of the adjoining surface and
increases at the rate of one foot vertically for every seven feet horizontally to the outer
boundary of the transitional surface, where it again matches the height of the adjoining
surface.

11.04.01
A.
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Any property or area located in more than one of the zones or surfaces described in this
section shall be considered to be only in the zone or surface with the more restrictive
height limitation.
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B.

Except as otherwise provided, no structure shall be constructed or maintained, or tree
permitted to grow within any zone or surface created or referenced herein in excess of the
height limitations established herein. In addition, no structure or obstruction will be
permitted within Santa Rosa County that could potentially change minimum obstruction
clearance altitude, minimum descent altitude or a decision height.

C.

A structure will not exceed 35 feet in height; or, if greater than 35 feet in height, will not
penetrate any existing or planned inner horizontal surface, conical surface, outer
horizontal surface, approach clearance surface, or transitional surface established
pursuant to FAR, Part 77, for military airports.

D.

A building, structure, use or tree that penetrates any imaginary surfaces or zones for
military airports, as defined by Federal Aviation Regulation, Part 77, constitutes an
obstruction. Height of buildings, structures, or trees within military airport environs shall
not create an unreasonable threat to aircraft operations and safety. Height limitations
established for each designated zones or surfaces for military airport environs are
provided within Table 11-3.
Table 11-3
Height Restrictions for Military Airport Zones

Structure Type

Single Family Residential
Structure
Multiple Family Residential
Structure
Non-Residential (Habitable
Space)
Non-Residential Façade (NonHabitable Space), Steeples,
Chimneys, Smoke Stacks
Communication Towers/Radio or
TV Transmission Towers
Water Tower
Above Ground Utility or Electric
Service Lines, Small Wind
Energy Systems
Regional Electric Transmission
Lines
1

Clear Zone
Structure Not
Allowed
Structure Not
Allowed
Structure Not
Allowed
Structure Not
Allowed
Structure Not
Allowed
Structure Not
Allowed
Structure Not
Allowed
Structure Not
Allowed

APZ 1

APZ 2

MAZ

MAIA

35’
Structure Not
Allowed

35’
Structure Not
Allowed

35’
Structure Not
Allowed

1

35’

50’

50’

1

35’
Structure Not
Allowed
Structure Not
Allowed

50’
Structure Not
Allowed
Structure Not
Allowed

50’
Structure Not
Allowed
Structure Not
Allowed

1

1
Structure Not
Allowed

1
Structure Not
Allowed

1
Structure Not
Allowed

1

150’
50’
1
150’

Height restricted by applicable zoning category unless otherwise restricted by this ordinance.

11.04.02
USE RESTRICTIONS: Notwithstanding any provision of Article Six of this
ordinance, the permitted land use for any property within a Military Airport Zone or a Military
Airport Influence Area shall be modified as set forth in Table 11-4.
A.

Any property or area located in more than one of the zones or surfaces described in
Section 11.04.00 shall be considered only in the zone or surface with the more restrictive
or limited use.
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B.

Incompatible Uses or Activities: Uses or activities determined to be incompatible with
airport operations, or contribute to a potential threat to flight safety, are prohibited within
the designated zone or surface. An “N” appearing under a zone or surface category in
Table 11-4 means that the use or activity is incompatible and not allowed in that zone or
area.

C.

Compatible Uses or Activities: Article Six provides generalized description of permitted
uses and activities for each zoning category. Table 11-4 provides a more detail
description of uses and activities that are determined to be compatible with airport
operations and aircraft flight safety. A “Y” appearing under a zone or surface category in
Table 11-4 means that the use or activity is permitted if the property or area is assigned a
zoning category pursuant to Article Six and a future land use designation pursuant to the
Future Land Use Map of the Comprehensive Plan.

D.

Conditional Uses or Activities: The land uses permitted by Article Six are incompatible
with and prohibited within a zone or surface except if such use complies with conditions
or standards creating compatibility. A conditional use established under this section is
only allowed where the underlying zoning allows such use pursuant to Article Six. Such
uses or activities classified as a conditional use are denoted in Table 11-4 by a “C” under
the applicable zone or surface. Conditional use criteria or additional development
standards are described in Section 11.04.03.
Table 11-4
Potential Compatible Uses within Military Airport Zones

Land Use
Residential
Single Family Dwelling
Multifamily Dwellings, Including Duplexes
Transient Lodging Including Hotels And Group
Quarters
Industrial/Manufacturing
Food And Kindred Products; Textile Mill
Products; Paper Mills; Any Use Industrial
Activity Generating Smoke Or Steam Reaching
150 Feet Above Ground Level
Apparel; Chemicals & Allied Products
Activities; Petroleum Refining & Related
Rubber & Misc. Plastic Products
Lumber & Wood Products; Furniture &
Fixtures; Paper And Allied Products; Printing &
Publishing; Stone, Clay & Glass Products;
Primary Metal Industries; Fabricated Metal
Products; Product Assembly; Motor Freight;
Professional, Scientific & Control Instruments
Printing And Publishing
Aerospace Products, Parts Manufacturing, Or
Related Activities
Services
Finance; Real Estate; Insurance; Personal
Services; Business Services; Professional
Services; Indoor Recreation Services
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Land Use
Telemarketing Bureaus
Warehousing And Storage Services
Hospitals, Medical Offices, Nursing Homes
Communications And Utilities
Telecommunication Towers
Water Impoundments; Wet Stormwater Ponds
Agriculture
Aviaries; Pigeonry Including Pigeon Lofts Or
Racing
Outdoor Aquaculture And Fish Hatcheries
Agriculture Except Livestock
Livestock Farming; Animal Productions; Animal
Breeding; Kennels
Crop Farming Requiring Soil Disturbance
Forestry Activities
Exotic Farm Animals (Ostrich, Emus, Alpaca,
etc.)
Mining And Extraction
Mining Activities (Including Borrow Pits)
Commercial/Retail Trade
Wholesale Trade; Building Material; Hardware;
Farm Equipment (Retail); Auto, Marine,
Aviation (Retail)
General Merchandise (Retail); Food Retail;
Apparel And Accessories(Retail); Shopping
Centers
Furniture; Home Furnishings (Retail)
Eating & Drinking Establishments
Eating & Drinking Establishments, Outdoor
Seating
Fire Work Sales
Outdoor Food Vendors
Personal & Business Services
Finance; Real Estate; Insurance; Personal
Services; Business Services; Professional
Services; Indoor Recreation Services
Repair Services; Contract Construction Services
Automobile Service Stations
Conservation
Wetland Mitigation
Nature Exhibits, Zoos
Public, Public Assembly, Quasi-Public Services
Government Services
Educational Services (Including Private Schools);
Cultural Activities; Libraries
Civic Or Non-Profit Social Organizations
Cemeteries
Religious Buildings; Chapels
Public Assembly
Outdoor Recreation And Entertainment
Playground; Neighborhood Parks
Community & Regional Parks
Spectator Sports Including Arenas Or Stadiums
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CZ
N
N
N

APZ 1
N
Y
N

APZ 2
N
Y
N
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N
Y
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Y
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N
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N
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N
C

N
Y

Y
Y

N
N
Y

N
N
Y

N
N
Y

N
N
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N
N
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N
N
N
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Y
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Y
Y

Y
Y
Y

Y
Y
Y

N

N

N

N

Y

N

Y

Y

Y

Y

N

N

N

Y

Y

N
N
N

N
N
N

Y
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N

Y
Y
C

Y
Y
Y

N
N
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N
N

C
N
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Y
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Land Use
Golf Courses; Driving Ranges (no lighted
facilities allowed)
Lighted Golf Courses; Driving Ranges
Riding Stables; Equestrian Facilities
Entertainment Assembly; Amphitheater; Music
Shell
Amusement Or Theme Parks; Miniature Golf, GoCarts
Resorts And Campgrounds; RV Parks
Outdoor Gun Clubs, Shooting Or Archery Ranges
Movie Theatres, Live Theatre, Auditoriums,
Concert Halls
Outdoor Movie Theatres, Light/Laser Shows
Transportation, Communication And Utilities
Wet stormwater ponds
Railroads
Automobile Or Truck Parking
Unpaved Local Streets
Highways And Paved Streets
Solid Waste Disposal (Landfills, Incineration,
Etc.)
Construction and Demolition (C&D) Debris
Disposal Facilities
Land Clearing Debris Disposal Facilities

CZ

APZ 1

APZ 2

MAZ

MAIA

N
N
N

N
N
N

Y
N
N

Y
N
N

Y
Y
Y

N

N

N

N

Y

N
N
N

N
N
N

Y
N
N

Y
N
N

Y
Y
C

N
N

N
N

N
N

N
N

Y
C

N
N
N
C
N

N
Y
C
Y
C

N
Y
Y
Y
Y

N
Y
Y
Y
Y

Y
Y
Y
Y
Y

N

N

N

N

N

N
N

N
N

N
N

N,8
N,8

Y
Y

1. Density limited to one unit per five acres.
location may be subject to Article 4.

Subdivision design and building

2. Density not to exceed two units per one acre or existing zoning density, whichever
is less. Subdivision design and building location may be subject to Article Four.
3. No more than four units per individual building.
4. Must be located outside any existing or future noise zone with a 55 DNL 1 or
greater.
5. Grazing allowed but feedlots and intensive stock yards are prohibited.
6. Mitigation must occur outside the APZ unless alternative site is not approved by
the applicable state agency.
7. Multifamily up to 4 units per building may be allowed within the NOLF Holley
MAZ.
8. C&D and LCD disposal facilities may be allowed with conditional use approval
within that portion of the NOLF Choctaw MAZ located east of Highway 87S.

1

DNL: Day/night average sound level means the twenty-four hour average sound level in decibels obtained after
the addition of ten decibels to the night-time sound level measured from 10:00 p.m. to 7:00 a.m.
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(Modified Ord. No. 2006-04, 2-9-06; Ord. No. 2007-18, 7-6-07)
Abbreviations/Acronyms for Table 11-4
CZ
–
clear zone for a military airport or airfield
APZ1 –
accident potential zone category one
APZ2 –
accident potential zone category two
MAIA –
Military Airport Influence Area
11.04.03
CONDITIONAL USE CRITERIA: This section is to be used with Table 11-4
for the purposes of placing regulatory conditions on proposed development or uses to establish
land use compatibility with military airport operations. This criteria is to be applied to those land
uses denoted under a zone or surface as a conditional use
A.

The site size, dimensions, location, topography and access are adequate for the needs of
the proposed use, considering the proposed building mass, parking, and traffic as well as
noise, vibration, odor or dust generated by military airport or ground activities.

B.

Noise, vibration, odor or dust generated by military airport or ground activities can be can
be mitigated through application of other Code standards, or other reasonable conditions
of approval.

C.

The negative impacts of the proposed use on aircraft flight safety and on the use of
airport facilities can be mitigated through application of other Code standards, or other
reasonable conditions of approval. A property owner demonstrates that exhaust,
emissions, light, glare, dust will not reduce the effective use of the airport or increase risk
for hazards or accidents within the Public Airport Zone.

D.

All required public facilities have adequate capacity to serve the proposal.

E.

The use is not located underneath the normal entry or departure flight track within the
MAZ.

11.04.04
Within zones A, B1, C1, OLF Holley, single family dwellings, up to a density of
four units per acre, may be placed or constructed on any existing or future lot despite the fact that
it does not conform with the minimum lot requirements set forth in Table 11-4.
Within zone B1 for OLF Spencer, one single family dwelling may be constructed on a lot which
was of record or subject to a written contract for purchase as of September 1, 2002, despite the
fact that it does not conform with the minimum lot requirements set forth in Table 11-4,
providing that all other applicable regulations and ordinances are complied with. The location of
any single family home constructed on such nonconforming lot shall be reviewed and approved
by the Planning Department so as to minimize airport hazards.
11.05.00
NONCONFORMING USES. Limitations which restrict non-conforming uses
and/or non-complying buildings and structures in order to realize the legislative intent and
purpose of this ordinance and the adopted Comprehensive Plan of Santa Rosa County shall
adhere to and follow procedures and standards set forth in Article Nine.
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11.06.00
PERMITS No new structure or use may be constructed or established or any
existing use or structure substantially changed or altered or repaired within a Military Airport
Zone or Public Airport Zone unless a permit has been granted by the Building Inspection
Department. Each application for a permit shall indicate the purpose for which the permit is
desired with sufficient particularity to permit a determination as to whether the resulting use,
structure or growth would conform to the regulations herein prescribed. If the determination is
affirmative, the permit shall be granted. No permit shall be granted that would allow the creation
of an airport hazard.
11.07.00
DISCLOSURE: No person shall sell, lease, nor offer for sale or lease any
property within a Military Airport Notification Zone or Public Airport Notification Zone unless
the prospective buyer or lessee has been duly notified through one or more of the following
requirements.
A.

Disclosure with Sale or Lease Contract
1. Sale of Residential Property. Any contract for the sale of residential property
that is located in whole or part within a Public Airport Notification Zone or a
Military Airport Notification Zone, shall include, as an attachment to the contract
of sale, a Military or Public Airport Disclosure Notice, in a form approved by
Santa Rosa County. The Military or Public Airport Disclosure Notice shall be
dated and signed by the purchaser(s) and the seller(s). If the seller is represented
by a real estate agent, the agent shall witness the signature(s) of the seller(s). The
seller is responsible for providing a copy of the signed Disclosure Notice to the
NAS Whiting Field Aviation Planning Office. A disclosure notice form will be
made available by the Planning and Zoning Department.
2. Lease of Residential Property. Any contract for the lease of a residential
dwelling for more than seven months shall be subject to the notification
requirements set forth in Subsection A.1.
3. Consumer Protection. The failure of a sales contract to comply with the
requirements of Subsection A.1. shall enable a party to the contract who is
aggrieved by such failure to rescind the contract any time prior to settlement. The
failure of a lease contract to comply with the requirements of Subsection A.2. shall
enable a party who is aggrieved by such failure to rescind the contract any time
prior to the contract termination date. The right of rescission provided by this
Subsection is not an exclusive remedy, and any other right or cause of action
available to a party to the sales or lease contract shall remain.

B.
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Realty Sales Offices and Marketing. Sales offices used to market or sell new
residential homes or mobile homes, including pre-construction sales, which will be
constructed on lots located in a Military Airport Notification Zone or a Public Airport
Notification Zone, must display a map illustrating public airport or military installation
property boundaries, accident potential zones, clear zones, runway protection zones, and
noise zones (55 decibel). This display requirement also applies to temporary reality sales
offices. Pamphlets illustrating the same information appearing the on paper not less than
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8.5” by 11” shall also be made available and placed in public view.
1. Display Requirements. The map shall be no smaller than 24 inches by 36 inches
and must be prominently displayed in a public area of the office and copies of such
map must be available on paper which is 8 ½ by 11 inches or larger in dimension.
The display and pamphlet must include a statement that additional information
regarding Military Airport Zones, Public Airport Zones and zoning is available at
the Santa Rosa County Planning and Zoning Department and include its most
current telephone number. The location of the residential development shall be
denoted on the map or pamphlet.
2. Temporary Permits. A temporary permit shall not be issued for a realty sales
office located in Santa Rosa County unless it contains a requirement for
compliance with Subsections B.1. and B.4.
3. Site Plan Permits. A site plan approval for any commercial or office use within
Santa Rosa County shall include a statement that any reality sales office use shall
comply with the display requirements of this Section.
4. Marketing Brochures. Any real estate office or business within Santa Rosa
County that produces a marketing brochure for residential home sales or rental
units located on property wholly or partially within a Military Airport Notification
Zone or Public Airport Notification Zone shall include in said brochure the
following statement:
“Some or all of the property within this residential development lies within a
Military Airport Notification Zone or Public Airport Notification Zone.
Information regarding such overlay zones, including airport noise impacts, can
be obtained from the Santa Rosa County Department of Planning, Zoning, and
Development, Milton, Florida.”
C.

Covenants and Restrictions. Residential plats proposed within a Military Airport
Notification Zone or Public Airport Notification Zone shall incorporate disclosure
requirements within covenants, and restrictions as set forth within Article Four.

11.08.00
OUTDOOR LIGHTING STANDARDS AND GLARE CONTROL TO
PROMOTE FLIGHT SAFETY
11.08.01
PURPOSE AND INTENT: The purpose and intent of the provisions for the
regulations of outdoor lighting within military and public airport environs is to reduce the
potential for aircraft accidents related to pilot vision impairment or pilot confusion created by
outdoor lighting.
Accordingly, it is the intent of this Code to encourage outdoor lighting practices and systems that
will minimize light pollution, glare, and flash illumination that may interfere with a pilot’s or
navigator’s ability to control or navigate aircraft. The intent is also to promote optimum
conditions for effective night-time military flight operations and ground training.
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11.08.02

DEFINITIONS

Fully Shielded: For the purposes of this Article, fully shielded shall mean an outdoor light
fixture shielded in such a manner that all light emitted by the fixture, either directly from the
lamp or indirectly from the fixture, is projected below a horizontal plane extending from the
bottom of the light fixture.
Glare: The sensation produced within the visual field by luminance that is sufficiently greater
than the luminance to which the eyes are adapted, causing annoyance, discomfort, or loss in
visual performance and visibility.
11.08.03
A.

PROHIBITED LIGHTS OR SOURCES OF GLARE

Countywide. The following lighting is prohibited in Santa Rosa County unless duly
authorized as temporary lighting or issued a special event permit:
1. When projected above a horizontal plane, beacons, search lights, laser source
lights, strobe light, or any similar high intensity light used for promotional
purposes.
2. Laser light shows except as approved by the County through a special event
permit.
3. Public outdoor display of fireworks or pyrotechnics.

B.

Military Airport Zones (MAZ) or Public Airport Zones (PAZ). The following
lighting or glare that can cause distraction, flash blindness, vision impairment, or visual
interference while piloting or navigating an aircraft are prohibited within a MAZ or
PAZ:
1. Series, lines, rows, or patterns of lights, whether supported by cables or other
physical means, or laid upon a ground or building, that may resemble navigational
or flight safety aids, landing pads, or lighting common to general or military
aviation.
2. Lighting designed for the creation of sky glow to attract attention, in excess of the
lighting used to provide safety, security, and utility.
3. Outdoor floodlighting by flood light projection above the horizontal plane.
4. Lighting fixtures and architectural detailing that use luminous tube lighting (neon,
argon or krypton) on a building exterior or roof.
5. Internally lit awnings.
6. External illumination for signs.
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11.08.04
LIGHTING STANDARDS WITHIN MILITARY AIRPORT OR PUBLIC
AIRPORT ZONES.
The following standards apply to all non-military lands within an MAZ or PAZ, unless otherwise
stated.
A.

Outdoor Lighting Limitations within MAZs. Outdoor lighting shall only be used to
accommodate minimum illumination for general safety, security and utility within a
MAZ, but shall not be used for outdoor public assembly, commercial sales, product
display, industrial activities, or other uses occurring outdoors or outside an enclosed
building.

B.

Outdoor Recreation and Commercial Facilities. Outdoor lighting shall not be used to
illuminate golf courses, golf practice driving ranges, and athletic fields or courts located
within a Military Airport Zone or Public Airport Zone.

C.

Parking Lot Lighting Standards. Lighting Standards (poles) shall be sized in such a
manner that the top of any luminary does not exceed twenty-four (24) feet above adjacent
grade. For all parking lots, outdoor lighting shall be fully-shielded and use low pressure
sodium light fixtures. Applicable only to a MAZ, parking lot lighting for non-residential
uses shall be turned off within one hour after a business or establishment is closed and
shall not be turned on until one hour prior the business or establishment opening.

D.

Type of Lighting. The use of low-pressure (LPS) sodium lighting for outdoor, unroofed
areas shall be required for all non-military development within a Military Airport Zone or
Public Airport Zone.

E.

Landscape, Decorative, and Architectural Lighting
1. Luminaries used to illuminate flags, statues, steeples, monuments, and other tall
narrow objects shall be illuminated with the type of luminary that directs the
narrowest beam capable of illuminating the object.
2. Lighting on buildings for aesthetic purposes shall be directed downward from the
top. No lighting will be placed on buildings for aesthetic purposes except as may
be exempt in this Article for holiday seasons.

F.

Fixed lights must be fully-shielded. All light fixtures that are required to be shielded shall
be installed in such a manner that the shielding is effective as described Section 11.08.12,
Definitions, for fully or partially shielded fixtures.

G.

Moveable lights, such as spot lights attached to infrared-sensitive cameras, must be
mounted such that the lights cannot be directed higher than twenty degrees below the
horizontal, measured from the center of the light beam.

H.

Automobile Canopies. All luminaries mounted on the under surface of automobile
canopies for service stations, drive-in restaurants, or other commercial or industrial uses
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I.

shall be fully shielded and utilize flat glass or flat plastic (acrylic or polycarbonate)
covers.

11.08.05
ADVERTISING SIGNS.
Within any MAZ or PAZ, outdoor internally
illuminated advertising signs shall be constructed with an opaque background and translucent
letters and symbols. (Opaque means that the material must not transmit light from an internal
illumination source.) Such signs shall be turned off at 9:00 pm or when the business is closed,
whichever is later.
11.08.06
OUTDOOR LIGHTING PLAN. Within a Military or Airport Influence Area,
except as exempted herein, an outdoor lighting plan shall be submitted with a site plan or
subdivision application for any non-residential use to determine compliance with the
requirements of this Article. The outdoor lighting plan shall be prepared by a professional
engineer. Prior to approving a site plan or subdivision plan for which an outdoor lighting plan is
required, the applicant must submit to the County a letter from the military installation indicating
any comments or concerns.
11.08.07

EXEMPTIONS. The following outdoor lighting is exempt from this Article:

A.

Search lights, laser source lights, or any similar high-intensity lighting used in
emergencies by police and fire personnel or at their direction; or for meteorological data
gathering purposes undertaken with approval by the County.

B.

Airport lighting which is required for the safe and efficient movement of aircraft during
flight, takeoff, landing, and taxiing is exempt from the provisions of this Section. All
other outdoor lighting at airport facilities shall comply with the provisions of this Article

C.

Holiday or decorative lights illuminated November 20 through January 15 each year, so
long as such lights placed on property or buildings within a Military Airport Zone or
Public Airport Zone are not determined to adversely affect pilot vision or comprehension.

11.08.08
NONCONFORMING USES. Limitations which restrict non-conforming uses
and/or non-complying buildings and structures in order to realize the legislative intent and
purpose of this ordinance and the adopted Comprehensive Plan of Santa Rosa County shall
adhere to and follow procedures and standards set forth in Article Nine.
11.08.09
TEMPORARY LIGHTING PERMITS.
Outdoor lighting which is
inconsistent with this Section may be allowed on a temporary basis for special events,
construction activities, or temporary outdoor lighting needs for public assembly or public safety
so long as the outdoor lighting does not create a potential distraction, flash blindness, vision
impairment, or visual interference for aircraft pilots or navigators and would not cause a
potential unreasonable risk for flight safety or interfere with any public or military airport
operation or with ground activities at military installations.
A.
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The Planning Director may grant a permit for temporary lighting, as defined herein, if
he/she finds the following:
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1. The purpose for which the lighting is proposed is not intended to extend beyond
thirty (30) days;
2. The proposed lighting is designed in such a manner as to minimize light pollution
and trespass as much as is feasible;
3. The proposed lighting will comply with the general intent of this Article;
4. The permit will be in the public interest.
B.

The application for the Temporary Lighting Permit shall include the following
information:
1. Name and address of applicant and property owner;
2. Location of proposed fixtures;
3. Type, wattage and lumen output of lamp(s);
4. Type and shielding of proposed fixtures;
5. Intended use of the lighting;
6. Duration of time for requested exemption;
7. The nature of the exemption;
8. Such other information as the Planning Director may request.

C.

The Planning Director shall endeavor to rule on the application within five (5) business
days from the date of submission of the request and notify the applicant in writing of
his/her decision. The Planning Director may grant one (1) renewal of the permit for an
additional thirty (30) days if he/she finds that, because of an unanticipated change in
circumstances, a renewal would be in the public interest. The Planning Director is not
authorized to grant more than one (1) temporary permit and one (1) renewal for a thirty
(30) day period for the same property within one (1) calendar year.

D.

Prior to issuing a temporary outdoor lighting permit, the Planning Director shall consider
comments and recommendations from the County Airport Manager or from the local
military installations, as may be applicable.

11.09.00
A.

APPEALS

Any person aggrieved, or taxpayer affected, by any decision of an administrative official
or agency made in its administration of the regulations adopted under this article, or any
governing body of a political subdivision, which is of the opinion that a decision of such
an administrative official or agency is an improper application of airport zoning
regulations of concern to such governing body or board, may appeal to the Board of
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Adjustment the decisions of such administrative official or agency. Appeals shall be
made and heard pursuant to Section 2.03.00 et. seq. of this ordinance.
B.
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An appeal shall stay all proceedings in furtherance of the action appealed from, unless the
agency or official from which the appeal is taken, certifies to the Board of Adjustment
(BOA), after the notice of appeal has been filed with it, that by reasons of the facts stated
in the certificate a stay would, in its opinion, cause imminent peril to life or property. In
such cases, proceedings shall not be stayed otherwise than by an order of the BOA on
notice to the agency from which the appeal is taken and on due cause shown.
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CHAPTER 7 (9J-5.006)
FUTURE LAND USE ELEMENT
Section 7.01 Purpose: The purpose of this element is the designation of future land use patterns as
reflected in the goals, objectives and policies in this Ordinance.
Section 7.02 Existing Land Use Data: This element is based upon the data requirements pursuant
to 9J-5.005(2), F.A.C. and 9J-5.006(1), F.A.C. (reference Sections 5.03 Support Documents, 5.06
Data and Analysis and Chapter 4, Foundation Documents).
Section 7.03 Land Use Analysis: This element is also based upon the analysis requirements
pursuant to 9J-5.005(2), F.A.C. and 9J-5.006(2), F.A.C. (reference Sections 5.06 Data and Analysis,
5.03 Support Documents and 5.07 Population Projections and Chapter 4, Foundation Documents).
Section 7.04 Goals, Objectives and Policies: The Goals, Objectives and Policies of this element are
as follows:
Goal 7.A - Manage the future development of the City in a manner consistent with the ability to
provide adequate infrastructure and protect important resources.
Objective 7.A.1 - Coordinate future land uses with the appropriate topography, soil conditions and
the availability of facilities and services by implementing Policies 7.A.1.1 and 7.A.1.2, among others,
and by including regulations within the LDC (a.k.a. The Land Use Code) and adopting such code
within the time frame specified within s.163.3202(1), F.S.
Policy 7.A.1.1 - The City shall adopt, maintain and enforce a Land Development Code (LDC)
pursuant to the requirements of Chapter 163.3202, F.S. and within the time frame specified by Rule
in the F.A.C.
Policy 7.A.1.2 - The Land Development Code/Land Use Code shall contain specific and detailed
provisions to implement this Ordinance including, as a minimum, the following:
a. Regulation of the subdivision of land;
b. Regulation of the use of land by zoning districts which implement the land-use categories
shown on the Future Land Use Maps (Figures 7-1 through 7-6) (also, see Policy 7.A.3.4);
c. Ensure compatibility of adjacent land uses;
d. Provide for open space (reference Chapter 12 of this Ordinance);
e. Protect potable water wellfields and sources (reference Policy 11.A.2.1);
f. Regulation of areas subject to seasonal or periodic flooding (reference Policy 7.A.4.3);
g. Continue to provide for drainage and stormwater management (reference Objectives 10.C.1
and 10.C.2);
h. Protect the environmentally sensitive lands designated within the LDC (reference Policy
11.A.3.3);
i.

Regulation of signage;
7-1
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j.

Implement the Concurrency Management System described in Chapter 6 of this Ordinance;

k. Insure adequate, safe and convenient on-site traffic flow and parking (reference Policy
8.A.1.2); and
l.

Also, see Objective 11.A.2. and the policies thereunder.

Policy 7.A.1.3 - In order to insure that adequate facility capacity is available during the planning
period, the following limitations are hereby established for the properties indicated:
1. For Plan Amendment parcel 03-1-2, the planning period development potential is limited to
200,000 square feet of conforming industrial/commercial space.
2. For Plan Amendment Parcel 03-1-4, the planning period development potential is limited to
100,000 square feet of conforming commercial space and 130 dwelling units.
3. For Plan Amendment Parcel 03-1-5, the planning period development potential is limited to
162 dwelling units.
4. For Plan Amendment Parcel 08-1-4, the planning period development potential is limited to
200 dwelling units and the development is required to be served by central potable water and
central sanitary sewer systems.
Any change in these limits or provisions requires an amendment to this Plan.
Objective 7.A.2 - The City shall continually encourage and support the redevelopment and renewal
of blighted or under-utilized areas by implementing Policies 7.A.2.1 through 7.A.2.5, among others,
and by including provisions within the LDC (reference Policy 7.A.1.1).
Policy 7.A.2.1 - The City shall direct its Community Development Block Grant efforts to those areas
within the City demonstrating greatest need. Areas of greatest need shall be defined as those areas
within the City meeting the program requirements promulgated by the U.S. Department of Housing
and Urban Development.
Policy 7.A.2.2 - The Land Development Code shall contain requirements for new development to
utilized existing water, sewer and solid waste collection systems in order to discourage urban sprawl
and encourage commercial re-development.
Policy 7.A.2.3 - New development will be located in conformance with the categories shown on the
Future Land Use Maps (Figures 7-1 through 7-5) and with the following standards:
a. Neighborhood commercial facilities shall be allowed and encouraged in those transitional
areas within the City where successful mixed use developments have occurred.
b. Employment centers will be allowed and encouraged whenever practical, near medium
density residential areas so that traffic congestion and circulation is minimized during peak
driving times. Any time a new employment center (industrial or commercial activities) is
approved for development, satisfactory buffering, setbacks and landscape requirements
consistent with the City Code shall be required. Further, any time new industrial uses abut
existing residential uses a minimum twenty (20) foot green belt (buffer) shall be required.
c. The size of the green belt shall be determined by the size and characteristics of the project.
All employment center projects one (1) acre or less shall be required to have at least a twenty
7-2
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(20) foot green belt. All projects of one acre or more may be required to have up to a fifty
(50) foot green belt depending upon the proposed land use and activities associated with the
development.
d. Strip commercial development shall be prohibited except at the intersections of arterial and
collector roadways or at the intersection or collector roadways;
e. Except for projects with approved development permits, new medium density or high density
residential development shall be located on, or connected to a connector, collector or arterial
roadway; and
f. New mixed use developments shall be located on, or connected to collector or arterial
roadways.
g. Also, see Policy 7.A.8.2.
Policy 7.A.2.4 - The Crestview City Council functions as the Community Redevelopment Agency
and causes the redevelopment of the downtown area to be consistent with this Plan. Among other
things, the City will consider establishing a new zoning district and Future Land Use category
designed to foster sensitive redevelopment of the downtown area (CBD). The imposition of any new
Future Land Use category will be accomplished by an amendment to this Plan.
Policy 7.A.2.5 - The committee created pursuant to Policy 14.A.2.6 shall include within its review
efforts pursuant to Section 14.06 an analysis of the adequacy of downtown redevelopment activities.
The committee shall consult with the Downtown Development Board as appropriate.
Objective 7.A.3 -The City shall encourage and provide for the elimination or reduction of uses
inconsistent with the community's character and future land uses by implementing Policies 7.A.3.1
through 7.A.3.5, among others. Regulations necessary to implement the policy standards shall be
included within the LDC (reference Policy 7.A.1.1).
Policy 7.A.3.1 - The LDC shall contain provisions to eliminate expansion of non-conforming land
uses which are inconsistent with the Future Land Use Maps or the City's Zoning Ordinance.
Policy 7.A.3.2 - The LDC shall contain provisions which ensure that all future development is
consistent with accepted planning practices and principles as well as natural area limitations. The
provisions (regulations) will address items such as conservation of resources, efficiency of use and
development, aesthetic appeal and short and long term impacts of proposed development plans.
Policy 7.A.3.3 - Expansion or replacement of land uses which are in-consistent or incompatible with
the Future Land Use Maps shall be prohibited (also, see Policy 7.A.2.3).
Policy 7.A.3.4 - The LDC, adopted pursuant to Policy 7.A.1.1 shall include regulations pursuant to
Policy 7.A.1.2(b) with the following densities, intensities, land uses and related provisions:
a. The Low Density Residential (LDR) land use category is limited to residential uses,
customary accessory uses, recreation uses, churches and places of worship and planned unit
developments. Non-profit and civic organizations may be permitted by special exception.
This category is intended for single family homes which may be developed with up to six (6)
units per gross acre.

7-3
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b. The Medium Density Limited Residential (MDLR) land use category is limited to
residential uses, customary accessory uses, recreation uses and churches and places of
worship. Specific uses allowed include single-family, multi-family residential structures,
mobile or manufactured home subdivisions and other uses allowed in the Low Density
Residential category. Small scale neighborhood commercial uses and businesses may be
allowed if such uses are part of an approved Planned Unit Development (PUD).
Land in this category may be developed with a gross density of up to 9.99 units per acre.
c. The Medium Density Residential (MDR) land use category is limited to residential uses,
customary accessory uses, recreation uses and churches and places of worship. Specific uses
allowed include single-family, multi-family residential structures, mobile or manufactured
home subdivisions and other uses allowed in the Low Density Residential category. Small
scale neighborhood commercial uses and businesses may be allowed if such uses are part of
an approved Planned Unit Development (PUD).
Land in this category may be developed with a gross density of up to 15 units per acre.
Through density bonus provisions, the density may be increased by up to 10% for a specific
parcel or property so qualifying. If the density bonus is based on the provision of affordable
housing as defined by Rule 9J-5.003, FAC, the density for the parcel or property may be
increased by up to 20%.
d. The High Density Residential (HDR) land use category is limited to residential uses,
customary accessory uses, recreation uses and churches and places of worship and the uses
permitted in the LDR and MDR categories. Specific uses allowed in this category include
neighborhood commercial uses and businesses when part of an approved PUD.
Land in this category may be developed with a gross density of up to 22 units per acre.
Through density bonus provisions, the density may be increased by up to 10% for a specific
parcel or property so qualifying. If the density bonus is based on the provision of affordable
housing as defined by Rule 9J-5.003, FAC, the density for the parcel or property may be
increased by up to 20%.
e. The Mixed Use land use category is limited to areas that exhibit an existing or planned
development pattern reflecting a variety of uses, densities and non-residential uses. Specific
residential uses allowed in this category include single-family residential, multi-family
residential, mobile home parks and mobile home subdivisions. Specific non-residential uses
include recreation uses, neighborhood and general commercial and business uses, offices,
restaurants, motels, hotels and other temporary lodging facilities, clinics and medical
facilities, churches and places of worship, light industrial uses when such uses do not create
any adverse off-site impacts to other properties or to protected environmental resources.
Other similar uses may be allowed based on compatibility with existing nearby uses. PUDs
are allowed and encouraged in this category.
The residential density for this category is up to 25 units per gross acre. Through density
bonus provisions, the density may be increased by up to 10% for a specific parcel or property
so qualifying. If the density bonus is based on the provision of affordable housing as defined
by Rule 9J-5.003, FAC, the density for the parcel or property may be increased by up to 20%.
7-4
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The intensity of non-residential uses is limited by a Floor Area Ratio (FAR) of 1 and an
impervious surface coverage of 75%.
Where low density lands or single family neighborhoods exist adjacent to a property
proposed for development in this category, compatibility shall be demonstrated using the
criteria established in the Land Development Code. Such criteria includes, but is not limited
to, the scale, density/intensity of the proposed development and existing development,
existing and proposed building heights and orientation, site design, buffers and setbacks and
orderly transitions from lower density/intensity uses to higher density/intensity uses.
Typically, lower density uses will be near the perimeter of a development site or the adjacent
low density land or uses and higher density uses will be internal to the site or transitioned
from the adjacent low density area.
f. The Commercial land use category is designed for a wide range of business uses, including
retail, wholesale, communication facilities, offices, services, motel/hotel uses, churches and
places of worship and residential dwelling units that are clearly accessory or incidental to the
principal non-residential use. The intensity of non-residential uses shall be governed by a
FAR of 1.08 and an impervious surface coverage of 80%.
Note: Prior to adoption of this policy, residential uses were allowed and permitted within the
Commercial category. Any legal residential use existing or approved at the time of adoption
of this Policy may continue as a "conforming use" and is not inconsistent with this Plan. This
provision is included in anticipation of the Future Land Use Map being changed to reflect the
residential use and the appropriate land use category on the Future Land Use Map. It is
anticipated that the map changes will occur over time or during the Evaluation and Appraisal
Report (EAR) process.
g. The Industrial land use category is designed to protect lands for production and distribution
of goods and for other industrial activities. A wide range of industrial and commercial uses
are allowed in this category. Specific uses include light and heavy manufacturing, assembly,
training facilities, vehicle repair (including body work and painting), packaging, processing,
wholesale business and warehousing, truck terminals, borrow pits, asphalt/concrete plants,
heavy equipment sales, service and/or rentals, and other uses similar to those listed herein.
Residential uses are prohibited except as an accessory to a permitted use. All uses in this
category are governed by a FAR of 1.2 and a maximum impervious surface coverage of 82%.
The note in sub-part "e", Commercial, also applies to this category.
h. The Public Lands/Institutional category is intended for lands used for passive or active
recreation, schools, municipal functions, County, State or Federal functions, utility facilities,
and other functions planned for property owned by Local, State or Federal agencies or
governments.
Public lands to be used for recreation in this category may include all types of indoor or
outdoor facilities. Lands and/or buildings intended for sport, game and other recreation
activities, including meeting rooms and food service areas are permitted.
Commercial uses such as refreshment stands, food service, souvenir shops, and bait and
tackle shops are permitted only as an accessory use to a permitted principal use or part of a
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temporary event or function conducted on the property with the consent of the agency or
government controlling the property.
Site Plan approval by the City Council is required prior to the issuance of a Development
Order for any land in this category.
The impervious surface coverage shall not exceed 70% and the FAR for this category is 0.8.
i.

The Conservation land use category is intended to protect important resources. Placing
lands in this category is intended to result in the conservation, preservation, protection or
management of environmentally sensitive lands or other important resources.
No dwelling units or commercial activities are allowed in this category. Passive recreation
uses that are consistent and compatible with the conservation purpose of the category may be
allowed. Such passive uses may include walkovers, viewing platforms, information signs,
etc., and are governed by an impervious surface coverage of 5%.

The Land Development Code includes the City's Zoning Ordinance, subdivision regulations and
other provisions governing the height, area and bulk of proposed development and re-development,
landscaping, open space requirements, parking, access and other similar provisions. These and all
other relevant provisions of the City's Code and regulations apply, as appropriate, to each land use
category and govern the development of all land within the City.
Policy 7.A.3.5 - The City shall continue enforcement of the limitations placed on non-conforming
uses of buildings, non-conforming uses of land, changes in use classifications and districts, and
restoration and occupancy of damaged buildings as provided by Chapter 102 of the City Code as a
means to eliminate expansion of non-conforming land uses which are inconsistent with the Future
Land Use Maps.
Objective 7.A.4 - The City continually shall insure the protection of natural and historic resources by
implementing Policies 7.A.4.1 through 7.A.4.6, upon adoption of the LDC (reference Policy
7.A.1.1).
Policy 7.A.4.1 - The LDC shall contain provisions that promote the natural functions of the
topography, forests, natural areas and wetlands associated with surface waters within the City.
Enhancement projects will be encouraged or required where appropriate. Note: Appropriate shall be
defined as any time a proposed project would directly impact and degrade the natural functions
associated with the features listed in this policy (also, see Policies 11.A.2.4, 11.A.2.5, 11.A.2.6,
11.A.3.1, 11.A.3.2, 11.A.3.3, 11.A.3.4, 11.A.3.5, 11.A.3.6 among others).
Policy 7.A.4.2 - The LDC shall include regulations that control the extraction of natural resources
and such extraction shall be permitted only where compatible with adjacent land uses and where
minimal resource degradation will occur. Further, extraction of natural resources shall be permitted
only when in conjunction with construction projects. Such extraction shall be conducted so as to
retain the resource upon completion of such construction. Note: The extent of resource retention
will be defined within the approved development orders or development permits issued for any
particular project or site.
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Policy 7.A.4.3 - The LDC shall include provisions which require the identification of flood prone
areas in advance of the issuance of a development permit. The LDC shall contain provisions to
regulate construction within such flood prone areas.
Policy 7.A.4.4 - The LDC shall include provisions which will require identification and preservation
of significant archeological and/or historic sites or structures within the City.
Policy 7.A.4.5 - The LDC shall contain regulations which must be followed any time a proposed
development may impact an historic site within the City. Note: The Florida Department of State,
Division of Historic Resources has identified one (1) site within the City which has potential historic
significance. Protection of this site will be accomplished through regulations contained within the
LDC (reference Chapter 3, Foundation Documents). The regulations will include protection for the
site referenced in this policy and will be developed in cooperation with the Office of Secretary of
State, Division of Historical Resources. The regulations will include provisions which require the
cessation of land disturbing activities any time artifacts with potential historical significance are
revealed during construction activities on any site with potential historical significance. The purpose
of the cessation is to allow time to determine the significance of any artifact or historical evidence
found on the site. The cessation may be lifted upon such determination. Normally, determination
will be made by those approved to make such determination by the Office of the Secretary of State,
Division of Historical Resources.
Objective 7.A.5 - Coordinate area population densities with the Okaloosa County Hurricane
Evacuation Plan upon adoption of this Ordinance (reference Chapter 11 of this Ordinance)
Policy 7.A.5.1 - Population density shall be limited to those densities reflected on the Future Land
Use Maps (Figure 7-1 through 7-6) and as described in Policy 7.A.3.4 (reference Chapter 102 of the
City Code).
Policy 7.A.5.2 - The City shall promote, to the extent possible, improvements to the critical roadway
segments delineated in the Tri-State Hurricane Evacuation Study, U.S. Army Corps of Engineers,
June 1986, (reference Appendix C of the Study).
Policy 7.A.5.3 - The City shall continue its active and aggressive support for the widening of SR 85
from Crestview to the Alabama state line (also, see Policy 8.A.1.8).
Objective 7.A.6 - The City shall discourage the proliferation of urban sprawl by providing for
development or redevelopment consistent with the Future Land Use Maps upon adoption of this
ordinance (reference Section 17.01).
Policy 7.A.6.1 - The City shall prioritize it's Capital Improvements funding in a manner that
generally assigns first priority to the renewal and replacement of existing obsolete or worn out
facilities in order to provide infrastructure capacity necessary to private sector development or
re¬development activities (reference Policy 14.A.1.3 of this Ordinance).
Policy 7.A.6.2 - The City shall require the rehabilitation and reuse of governmental facilities,
structures and buildings as the preferred alternative to new construction (reference Policy 14.A.1.4 of
this Ordinance).
Policy 7.A.6.3 - The City shall utilize its fiscal resources and stringent land development regulations
together with the available, existing and planned infrastructure to allow "infill" development or
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redevelopment. Note: There is little opportunity for leap-frog type development in Crestview
inasmuch as infrastructure needed to serve undeveloped parcels is in place or planned for those areas
containing significant vacant or undeveloped parcels. Thus, infill type development is the only type
development anticipated during the planning period within the City.
Policy 7.A.6.4 - Public facilities and services shall be located to minimize their costs, minimize their
impacts on the natural environment and maximize their efficiency (reference Table 14-1). Impacts
on the natural environment and efficiency of proposed public facilities shall be considered and
delineated by the City (or its professional consultants, i.e., engineers) during the design phase of any
public facility. Cost for such facility shall be estimated by the City (or its consultants) and finally
determined pursuant to the City's bid process for the acquisition or construction of public facilities or
services. Impacts on the natural environment, efficiency of public facilities and cost considerations
shall be determined in advance of project construction for those projects conducted by the City using
its own forces or the forces of others (reference Policies 8.A.1.6, 8.A.1.7, 8.A.5.1, 10.A.1.5,
10.A.2.1, 10.A.2.2, 10.A.2.3, 10.B.1.2, 10.C.1.3, 10.C.2.1, 10.D.2.1, 10.D.2.2, 10.D.3.2, 10.D.3.3,
11.A.2.1, 11.A.2.3, 11.A.2.4, 11.A.2.5 and 11.A.4.4).
Policy 7.A.6.5 - The City shall implement the land use categories shown on the Future Land Use
Map by including the City's Zoning Ordinance within the LDC (reference Policy 7.A.1.2(b)). No
zoning change or plan amendment shall be approved unless a finding is made that such zoning
change and plan amendment will promote compact urban development and not encourage urban
sprawl. The local planning agency shall be responsible for making such finding.
Policy 7.A.6.6 - The City shall continue to utilize the annexation policy adopted by the City Council
on May 29, 1990 as amended periodically (reference Chapter Four, Foundation Document). This
restrictive annexation policy requires an exhaustive review and evaluation before any land is annexed
into the City. Application of the standards contained within the policy will terminate any opportunity
for "leap-frog" type development. The LDC shall include requirements and provisions necessary to
implement this policy. Among others, the provisions and requirements include:
a. Only consider areas for annexation which are unincorporated, contiguous to existing city
boundaries, and are compact in form. Compact means the precluding of any action which
would create enclaves, pockets or serpentine-like patterns.
b. Only consider areas for annexation in which the net revenues generated to the city are equal
to or greater than the net annual maintenance expenditures.
c. Any capital improvements for the proposed annexation area which may be necessary
according to city standards shall be borne by the property owner requesting annexation.
d. Only annex property which improves the delineation of city limit boundaries. Proposed
annexation areas should make the city limit line clearly distinguishable using a major traffic
arterial, body of water, or anything else of significance which physically and. clearly
identifies the boundary line. Note: Zig-zagging of the city-County lines makes the delivery of
services (e.g., fire protection and police protection) confusing and sometimes difficult.
e. Avoid making the center line of a street the city limit line. Rear property lines should be
utilized when possible. Note: When center lines are used, problems are created in terms of
police calls for traffic accidents, road maintenance, sanitation service, street lights, etc.
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f. Existing Okaloosa county (unless stated otherwise by state law) zoning and land use
designations shall apply to lands being annexed into the corporate limits. Further, a
comprehensive plan amendment is required to complete the annexation and to impose any
city land use designation on the annexed property.
g. Allow adequate time for public input, notification and hearings pertaining to annexation
requests.
h. Do not provide future city services in unannexed areas until all areas in the city are provided
with services. Also, ensure levels of service of the city infrastructure are not impaired
pursuant to the comprehensive plan.
i.

Follow the Municipal Annexation or contraction Law, Chapter 171, Florida statutes, for
proper boundary annexation criteria plus comply with the Settlement Agreement, Case #003109-CA-TTB, city of Crestview versus Okaloosa County, ordered November f 2000, by the
Circuit Court of the First Judicial Circuit in and for Okaloosa County, Florida.

Objective 7.A.7 - The City shall insure the availability of suitable land for utility facilities necessary
to support proposed development through provisions within the LDC or acquisition of land by the
City (reference Policies 7.A.1.1, 8.A.5.1, Table 14-1 and Chapter 6 of this Ordinance).
Policy 7.A.7.1 - The City shall include land acquisition within its Capital Improvements Element
(reference Chapter 14) and within its Capital Improvements Program (reference Policy 14.A.5.1)
when necessary to provide public lands for utility facilities.
Policy 7.A.7.2 - The City shall continue to require dedication of adequate rights-of-way pursuant to
Chapter 102 of the City Code for use as roadways and by utilities for extensions or improvements.
Objective 7.A.8 - The LDC shall allow and encourage the use of innovative land development
techniques including, but not limited to, provisions for planned unit developments, cluster housing
and other approaches to mixed-use development (reference Policy 7.A.1.1 of this Ordinance).
Policy 7.A.8.1 - Chapter 102 of the City Code shall be amended to include provisions which allow
the use of the planned unit development technique.
Policy 7.A.8.2 - The LDC shall contain the Zoning Ordinance (Chapter 102 of the City Code) and
provisions which, at a minimum, contain:
a. Density, lot coverage requirements and height variations through the provision of two or
more zoning districts designed to implement the commercial and/or planned unit
development categories;
b. Sight and sound buffers between residential uses and more intensive uses;
c. Planned unit developments shall be encouraged to include local or neighborhood
convenience facilities within such developments when appropriate;
d. Mixed-use development; and
e. The LDC will contain provisions pursuant to Policy 8.A.1.2.
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Objective 7.A.9 - Provide for and locate schools in a coordinated manner ensuring that the planning
and construction of educational facilities are coordinated in time and location, concurrent with need,
necessary services and infrastructure, and to ensure consistency with this comprehensive plan.
Policy 7.A.9.1 -Public, Charter and private schools are permitted in all land use categories shown on
the adopted Future Land Use Map(s), except the Conservation category, consistent with the
following criteria:
1. The proposed school location shall be compatible with existing and projected uses of
adjacent property;
2. The location, arrangement and lighting of play fields and playgrounds shall be such that
adverse impacts to adjacent residential properties are minimized;
3. Public facilities and services are, or will be, available with sufficient capacity to maintain the
adopted level of service (LOS) for each facility or service upon completion of construction of
the school;
4. The proposed school location contains no significant environmental constraints that would
preclude development of an educational facility(s) thereon;
5. There will be no adverse impacts to archaeological or historical sites or structures listed on
the State of Florida Historic Master Site File or to any sites designated by the City Council as
having locally significant historic or archaeologic value;
6. The proposed location contains soils and topographic features that are suitable for
development or are adaptable for development and outdoor educational purposes;
7. The proposed location is of sufficient size to accommodate required parking and internal
circulation;
8. Where feasible, the proposed site is so located to allow for co-location with parks, libraries
and community centers;
9. The proposed location is not within the area regulated by §333.03(3), Florida Statutes,
regarding the construction of educational facilities under approach and departure paths of
aircraft using airports, including the Bob Sikes Airport; and
10. Middle schools and high schools shall be located on, or be directly accessible from, a
collector or arterial roadway.
Policy 7.A.9.2 -Schools constructed after adoption of this policy are hereby designated "employment
centers" and the provisions of Policy 7.A.2.3(b) apply.
Policy 7.A.9.3 -Pursuant to the provisions of Objectives 13.A.1 and 13.A.2 and Policies 13.A.1.1,
13.A.1.2, and 13.A.2.3, the City shall continue to coordinate activities with the Okaloosa County
School Board and such coordination shall include the procedures and notification/response
requirements, as well as all other relevant provisions related to planning and coordination, contained
in Chapter 163, Part II and Chapter 235, Florida Statutes.
Objective 7.A.10 – Coordinate with Eglin Air Force Base on land use decisions that may affect the
missions of the military installation.
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Policy 7.A.10.1: The City of Crestview shall continue to implement the applicable provisions of
Florida Statutes Section 163.3175 concerning coordination and communication with Eglin Air Force
Base.
Objective 7.A.11.: Encourage compatibility with Eglin Air Force Base to protect public health and
safety, as well as preserve the many benefits (i.e. jobs, sales taxes, property taxes, disposable income,
highly educated workforce, etc.) associated with current and future Base missions.
Policy 7.A.11.1 - Prepare and adopt a Military Influence Overlay District (MIOD) that identifies the
areas of the City that are subject to specific regulations to encourage compatibility with Eglin Air
Force Base, as required by Florida Statute Sections 163.3175 and 163.3177 and includes the
following:
A. The MIOD area shall be delineated on the Future Land Use Map of the City’s
Comprehensive Plan.
B. The MIOD and MIOD Subzones shall be delineated on a map of the Military Influence
Overlay District Area within the Future Land Use Element of the City’s Comprehensive Plan.
C. A note shall be included on the maps referenced in A and B that states: “Properties located
within the MIOD are subject to additional regulations in the Land Use Regulations for
compatibility with Eglin Air Force Base, as required by Florida Statute Sections 163.3175
and 163.3177.”
Policy 7.A.11.2 - Adopt and incorporate regulations for the MIOD into the Land Development Code
to encourage compatibility with missions at Eglin Air Force Base for the Subzone areas within the
City.
A. The MIOD regulations shall be based on compatibility criteria associated with existing and
planned future military missions at Eglin Air Force Base, and will address, but shall not be
limited to:
1. Safety
2. Noise
3. Vertical obstructions
4. Light and glare
5. Land use
6. Public awareness
7. Real Estate Disclosure
8. Other criteria typically used to evaluate compatibility between military and non-military
uses.
B. The MIOD shall include regulations that are unique to discrete subzones, or smaller areas
within the overall Crestview MIOD boundary, that are affected by different military
missions.
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Policy 7.A. 11.3 - Update the MIOD based on changes to military missions at Eglin Air Force Base
that result in the obsolescence of adopted standards, procedures or other pertinent compatibility
criteria. If applicable, the maps referenced in Policy 7.A.11.2 A and B, shall be updated to reflect
any adopted changes to the MIOD or MIOD subzones.
Policy 7.A.11.4 - For all unincorporated lands to be annexed into the City, if the property is located
within the boundaries of the county-wide MIOD and/or its applicable Subzones, it shall be annexed
with these regulatory provisions attached to the property.
Policy 7.A.11.5: Promote public awareness of compatibility regulations and activities related to
Eglin Air Force Base.
a. The City of Crestview shall make available for public inspection, maps that depict the
current MIOD and MIOD subzones at the City’s Growth Management
Administrative Services Department and on the City’s website.
b. The City of Crestview should require real estate transactions of properties within the
MIOD to include a disclosure of the property’s location within the MIOD (and any
subzones), as well as proximity to Eglin Air Force Base. (see specific related policies
below)
c. The City of Crestview shall display at Crestview City Hall and other appropriate
places, as well as distribute to applicants of development orders within the MIOD
area, a brochure that describes the types of regulations in the MIOD and the
importance of compatibility with Eglin Air Force Base.
d. The City of Crestview shall display at Crestview City Hall and other appropriate
places, educational material about radio interference that is provided by Eglin Air
Force Base.
Policy 7.A.11.6 - The City, in partnership with the municipalities within Okaloosa County and Eglin
Air Force Base, will develop an effective procedure disclosing the proximity of property to Eglin
AFB. The intent is to develop a single set of procedures to serve all participants, including owners,
buyers and lessors of real property; the real estate community, local governments, and the Air Force.
Policy 7.A.11.7 - The disclosure procedure will apply to all lands within the MIOD. The City
strongly supports disclosure notification within the MIOD by the owner or owner’s agent at the
earliest possible stage of all land sales activity and lease contracts for six months or longer before
execution of a contract, i.e., before the making or acceptance of an offer.
Policy 7.A.11.8 - The City strongly supports a disclosure statement be either included as part of the
standard Seller’s Real Property Disclosure Statement or as an attachment to be signed by the prospect
and by the owner or owner’s agent. The disclosure notice must state that the property is located
within the MIOD and provide forewarning of possible safety and noise hazards associated with the
location of the property. Real property marketing materials must include a similar notice of
proximity to Eglin AFB.
Policy 7.A.11.9 - Pursuant to Policy 7.A.11.6, the City shall coordinate the development of the
procedure with the Okaloosa County Property Appraiser’s Office and shall use the appraisal district’s
parcel database.
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Policy 7.A.11.10 - Pursuant to Policy 7.A.11.9 and consistent with IC Policy 13.A.2.8, the City shall
consider using the appraisal district’s website as another venue for education and communication by
creating an automatic note to the user that identifies the subject parcel as located within the MIOD
and directing them to the County website for further information.
Policy 7.A.11.11 - The City shall strongly encourage that recorded public documents include a notice
disclosing the fact that the property is located proximate to Eglin Air Force Base and may be subject
to noise, vibration and low level over-flight by military aircraft. Documents subject to this notice
requirement include preliminary and final site plans and subdivision plats, planned unit
developments, and other zoning and subdivision actions, developments of regional impact, deeds and
other real estate transfers, and recorded covenants.
Policy 7.A.11.12 - The City of Crestview shall ensure the availability of unobstructed airspace for
military aviation and other military-related operations, while maintaining the health and safety of the
general public.
Policy 7.A.11.13.1 - The City shall require buildings and towers not to exceed or penetrate the
approach surface, transition surfaces, horizontal surfaces or conical surfaces associated with Duke
Field, in a manner which would obstruct aircraft operations, air navigation, or line-of-sight
communications.
Policy 7.A.11.13.2 - The City shall require on all applications for any vertical structure which might
be inconsistent with Policy 7.A.10.9.1, the inclusion of a statement from the Commander of Eglin
AFB that the proposed structure would not interfere with the installation’s existing or planned
mission. This policy does not supersede or negate compliance requirements with the federal
obstruction standards contained in Title 14 of the Code of Federal Regulations Part 77 (14 CFR Part
77). The maximum height of building and towers shall be as identified in the MIOD Ordinance.]
Policy 7.A.11.14 - The City, in coordination with Okaloosa County and the Tri-County region and
consistent with IC Policy 13.A.2.8, shall participate in the Northwest Florida Steering Committee
which publicly manages and advises on airport operations and controlled airspace to ensure
coordination of various aviation activities relative to land use decisions in the region.
Policy 7.A.11.15 - The City shall require the use and installation of lighting that reduces glare and
light trespass within the MIOD. The City shall require all artificial lighting equipment, including but
not limited to high intensity white strobe lights, floodlights and searchlights, whether temporary or
permanent installations, be fully shielded with positive optical control so that all light emitted by the
fixture, either directly from the lamp or indirectly from the fixture, is projected below a horizontal
plane extending from the bottom of the light fixture. No building permit shall be granted unless this
requirement is met.
Policy 7.A.10.15.1 - The City shall require that lights or illumination of street, parking, signs or use
of land and structures be arranged and operated in such a manner that is neither distracting nor
creates a dangerous environment to pilots and aircraft operating within the established MIOD. A
lighting plan will be required for review and approval prior to the issuance of a building permit.
Section 7.05 Future Land Use Maps: The Future Land Use Map, Figure 7-1, Future Land Use –
2020 as prepared by the City and adopted on May 24, 2010 is, by reference, made a part of this
Ordinance including all future amendments, revisions and updates:
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a. The following generalized land use categories are shown on the Future Land Use Maps
identified above:
1. Residential use (low density, medium density limited, medium density, and high density);
2. Commercial use;
3. Industrial use;
4. Recreational use;
5. Conservation use;
6. Mixed-use;
7. Public lands (includes educational facilities, public buildings and grounds and other
public facilities) uses; and b. Public water wells, lakes, rivers and other water bodies are
all shown on the Future Land Use Maps No. 7-1 through 7-8.
b. Public water wells, lakes, rivers and other water bodies are all shown on the Future Land Use
Map.
c. Wetlands are shown on Figure 7-6A titled, “City of Crestview Generalized Wetlands” as
prepared by Barrett, Daffin and Carlan, Inc. and dated January 1990.
d. Soil associations are shown are Figure 7-9, titled, “Soil Associations” as prepared by the
Florida Department of Administration, Division of State Planning, Bureau of Comprehensive
Planning, soil ratings and limitations and features affecting selected uses by soil association,
November, 1973.
Section 7.06 Land Use Map Series: It is the intent of this Ordinance that the maps described in
Section 7.05 above be the Future Land Use Map Series for the City of Crestview.
Section 7.07 Amendments: The Future Land Use Map Series may be amended by following the
requirements in Section 5.13 of this Ordinance. However, it is not necessary to amend the Future
Land Use Maps when a re-zoning occurs within the same land use category or when a down zoning
occurs to lessen density or intensity of development within the same land use category.
Section 7.08 Zoning Maps: The LDC shall contain the Zoning Ordinance of the City of Crestview
(Chapter 102 of the City Code) as well as the Zoning Maps adopted pursuant to said Chapter. The
Zoning Ordinance and Zoning Maps are designed to implement the Future Land Use Maps. Thus,
within any given future land use category there may be one or more zoning district designations. For
example, the future land use commercial category may include several zoning districts within the
category and such districts will be delineated on the Zoning Maps as opposed to the Future Land Use
Maps (reference Policy 7.A.3.1).
Section 7.09 Implementation: The Future Land Use Map Series will be implemented through
inclusion within the LDC of the necessary regulatory devices to promote, control and regulate land
uses. These devices include, but are not limited to, a zoning ordinance, a subdivision ordinance, a
standard building code and the several ordinances necessary to implement Policy 7.A.1.2 as well as
other ordinances controlling land development or construction practices.

7-14
Page 198

May 2015

Community Lighting Study Whitepaper

FORT BENNING
MARION COUNTY, GEORGIA
COLUMBUS COUNTY, GEORGIA

Community Lighting Study Whitepaper

May 2015

Page 199

§ 12.04. General requirements, Article XII. Commercial Zoning District, Appendi... Page 1 of 2

Marion County
Code of Ordinances
Appendix B. Zoning
Article XII. Commercial Zoning District

Update: Friday, June 06, 2014

A) Property lines separating commercial zoning district with any residential district with any residential district must
be screened with either:
1) A privacy fence constructed of preservative treated lumber to a minimum height of six feet
2) Natural vegetative screening as per the requirements laid out in section 4.12 protective screening
3) If the commercial property is to use canine security, the containment area must have a security fence to a
minimum height of six feet constructed from chain link or other suitable industrial grade fencing material. This type
of fence will not take the place of screening.
4) All fences and vegetative screening will not obscure a motorist's vision.
5) Privacy fences and natural vegetative screening need not be placed on street and road front property lines.
B) Any security dogs will not be allowed to become a noise or smell nuisance.
C) All commercial properties will not be allowed to store in the open (or open buildings) any junk or wrecked vehicles,
power driven equipment or any miscellaneous scrap or salvageable material in quantity, e.g. used lumber, metal or
rubbish.
D) The state department of transportation must be consulted for any requirements regarding entrances, exits,
deceleration lanes, culverts or any other restraints regarding properties abutting state roads. The county roads
superintendent must be consulted for any similar requirements for properties abutting county roads.
E) Any parking area used by customers and/or surfaces used by delivery trucks must be paved with an eight inch
base and three inch thick of asphalt or 3½ inch thick concrete within twelve months of being open to public.
Exceptions may be granted by the County Commission through variances..
F) Any and all water run off, soil disturbance and sedimentation issues that should arise will be promptly handled
using the best management practices mandated by the Georgia Soil and Water Conservation Commission.
G) Any commercial business must contact the state fire marshall for a safety inspection prior to opening and then
must correct any deficiencies within ninety days of being open to the public.
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§ 12.04. General requirements, Article XII. Commercial Zoning District, Appendi... Page 2 of 2
H) Any outdoor areas of commercial property that are used by the general public during hours of limited visibility
must have adequate working light fixtures that direct light downward. These lights are the business owner's
responsibility to maintain. Whenever the business is open during said hours of limited visibility these lights must be
on.
I) No outside loitering will be allowed by the business owners.

(Res. of 3-8-2008)

Copyright © 2013 by LegalZone. All rights reserved.
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Section 4.2.2. Lighting and Illumination.
A.
B.

Intent. The intent of this Section is to limit the spillover of commercial or nonresidential lighting at or beyond a
property line into property possessing a residential zoning district designation.
Applicability. Unless otherwise provided in these land development regulations, the requirements of this
Section shall apply in all zoning districts. The requirements of this Section shall not apply to streetlights located
within public rights-of-way.

C.
D.

Illumination Standards. Lighting standards are established in Table 4.2.1.
Compliance with Illumination Standards. Any use or structure that undergoes renovation, expansion or similar
improvement in an amount equal to or in excess of 50 percent of the value of improvements shall comply with
the requirements of this Section.

E.

Additional Standards. Illumination installed shall comply with the standards listed below.
1.
Automatic Reduction. At 11:00 p.m. each night, all illumination, excluding security lighting, shall be
automatically extinguished. This standard shall not apply to the following:
(A)
Lighting associated with an activity that is open to the public on a 24-hour per day basis;
(B)
Lighting associated with an activity that operates under extended hours of business, provided that
(C)

such activity does not abut a residential zoning district;
Lighting that is required by the building code for security purposes; and

(D)
2.

3.

Lighting that is required for public safety purposes such as airports and jails.
Lighting Plan Required. Plans for illumination of buildings, outdoor display areas, parking areas and
similar uses shall be provided at the time a building permit is submitted for the following:
(A)
All new uses and structures within a commercial, industrial or other nonresidential zoning district,
excluding new uses located within an existing structure;
(B)
Any use or structure within a commercial, industrial or other nonresidential zoning district subject
to renovation, expansion or similar improvement in an amount equal to or in excess of 50 percent
of the value of existing improvements;
(C)
All new nonresidential uses and structures, such as a place of worship, private school, public
building and similar use located within a residential zoning district; and
(D)
Any nonresidential use or structure located within a residential zoning district subject to
renovation, expansion or similar improvement in an amount equal to or in excess of 50 percent of
the value of existing improvements.
Format of Lighting Plans. Plans for illumination of buildings, outdoor display areas, parking areas and
similar uses shall be provided at the time a building permit is submitted. Illumination plans shall comply
with the standards listed below.
(A)
Design. Plans shall be prepared and sealed by an engineer registered in the State of Georgia, or
as otherwise permitted by the Director.
(B)
Plans. Lighting plan or plans, including photometric plans, including the following information:
(1)
Overall site plan;
(2)
Vehicular and pedestrian access and circulation;
(3)
Location of parking stalls;
(4)
(5)

Adjacent property lines, including existing uses and zoning district designations;
Plan view of all fixtures, including pole and wall mounted;

(6)
(7)

Height of all fixtures;
Photometric data and statistical analysis, including foot candle values, the average
maintained foot candles, the minimum foot candles, the maximum foot candles, points of
calculation for foot candles, and similar information required by the Director; and
Light fixture data, including height, manufacturer, wattage, lighting type, etc.

(8)
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Table 4.2.1.
Lighting and Illumination Standards

Site/Location/Use

Maximum
Illumination

Maximum Height of
Light Standard

Nonresidential Zoning Districts 50 foot-candles

35 feet

Commercial Parking and Loading 50 foot-candles
Areas
Residential Zoning District Line 1.0 foot-candle

35 feet
30 feet

Nonresidential Zoning District
Line

3 foot-candle

35 feet

Decorative Lighting

100 watt incandescent and 10
foot-candles

10 feet

Nonresidential Use in a
Residential Zoning District.

25 foot candles

25 feet

Other Requirements,
Standards or
Exceptions
Nonconforming lighting or
illumination.2
Nonconforming lighting or
illumination.2
Cut-off fixtures to be used along
all perimeters with residential
district.2,3
Cut-off fixtures to be used along
all perimeters with residential
districts.2,3
May be included as part of
lighting plan. Limited to campus
settings such as office
complexes, hospitals, schools,
industrial parks, etc.2,4
Foot candles and maximum
height may be increased by City
Engineer, based upon specific
circumstances. Lighting plan to
limit impact on residential uses.

Notes.
1
Security lighting mounted on the side of a building may exceed maximum height requirements, but must comply with maximum
illumination standards.
2
Lighting and illumination levels that exceed the standards of this Section, but were legally installed prior to the effective date
of this Section are to be considered as conforming to such standards.
3
City Engineer may approve alternative fixtures that provide equal or greater compliance with the lighting standards.
4
Lighting to consist of bollards, low level fixtures, and similar lighting installations.

4.
5.

Glare. Lighting produced by illumination shall not be a public safety hazard for vehicle drivers.
Source not Visible. Any bulbs that are the source of lighting or illumination shall not be visible from any
adjacent property line.

(Ord. No. 14-2, § 8, 1-14-14)
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Outdoor Lighting Ordinances:
Proven Alternatives to the "M.L.O."
A reprint of the Illinois Coalition for Responsible Outdoor Lighting website page at
http://www.illinoislighting.org/propose2.html

Our organization is firmly committed to the idea that our society needs to be made
aware of the substantial problems caused by current outdoor lighting practices, and that
when these issues are better understood, and improved methods are demonstrated,
many problems will decrease through voluntary adoption of the improved practices.
However, as with many issues where the practices of one party have widespread
effects on neighboring parties, or on the communal environments (both natural and
man-made), there is also ultimately a need for legal regulation of outdoor lighting. Over
the past quarter century, a number of approaches toward regulating lighting on the
municipal, county, and state levels have been created, including the recently released
IDA/IES Model Lighting Ordinance (the "MLO"). Our attempt here is to provide some
insight into the present state of lighting ordinances, especially for people who may be
investigating the creation of one for their municipality, and to offer some proven
alternatives to the new MLO, which many people from the light pollution abatement
community consider to be lacking in practicality and effectiveness.

Municipalities benefit by regulating lighting installations, preventing unsafe neighborhood-filling glare
(above) by specifying more effective lighting practices (below).

The concerns addressed in existing regulation of outdoor lighting practice have varied
from location to location. For instance, some regulation has focused more on
environmental impact of stray light, and other more on energy consumption. Our intent
with this article in the future is to expand our analysis, with more in depth discussion of
various lighting parameters we outline on our Our Proposals > Regulations1 page,
page 1 of 4
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comparing the on-the-ground effectiveness of different approaches to regulation. But as
a beginning, we'll look at an overview of the state of the art of outdoor lighting
regulation.
The Pattern Code
One of the best general summaries of the concepts and implementation of municipal
lighting regulation is the Outdoor Lighting Code Handbook published by the
International Dark-sky Association in 2000 and revised in 2002 (available Here2 in PDF
format and Here3 in interactive HTML). Contained within the Handbook is the "USA
Pattern Code", which offers a template of a municipal lighting code, based on the
principles laid out in the Handbook.
The USA Pattern Code has served as the template for lighting ordinances which are
successfully being implemented in a number of locations, including Flagstaff, AZ4,
Coconino County, AZ5, Yavapai County, AZ6, Homer Glen, IL7, Madison, MS8, and
Wales, WI9.
A central feature of Pattern Code is limitation of the total amount of light generation
permitted, determined by the ground area to be developed: lumens-per-acre caps.
(Lumens are a measure of light output as seen by the human eye, and can be found on
every lamp package and catalog description. Lumens-per-acre is a simple calculation
that does not require specialized technical training.) The general lumens-per-acre and
lighting zone concepts as applied in the Pattern Code are devised with the specific
purpose of restoring and protecting dark skies, particularly in and near the zones with
tighter lighting restrictions, and not (as implemented in the IDA/IES MLO) based upon
the amounts of lighting already used in an area and/or amounts recommended by the
lighting industry.
The Pattern Code lumen allowances are, however, compatible with quality lighting
design, and accommodate basic lighting needs (such as safety, utility, security, and
commerce) in amounts recognized by the lighting industry (IES Recommended
Practices). The allowances are general and not use-specific, providing maximum
flexibility to the lighting designer to address the client's needs and priorities within an
overall "lumen budget." Professional quality designs can achieve the goals and solve
the problems, if any, of each lighting situation by trading off amounts of decorative and
general illumination, areas to be illuminated, illumination levels and uniformities,
luminaire optical design, and other factors. In primarily residential or rural areas, the
lumens-per-acre allowances specified within the Pattern Code are expected to provide
some restrictions for less essential uses such as ornamental lighting, though the
purpose is to effectively limit light pollution and conserve energy, not to disallow nonessential uses.
The Pattern Code of 2002 is no longer state-of-the-art, because of new technologies,
and current research into environmental impacts; it has been updated in the Pattern
Outdoor Lighting Code (2010) by Christian Luginbuhl of the U.S. Naval Observatory,
editor and principal author of the Outdoor Lighting Code Handbook. The Pattern
Outdoor Lighting Code (available Here10) incorporates over two decades of
page 2 of 4
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demonstrated, real-world application of lighting regulation, shown to be effective in
controlling manmade skyglow, and stands as the best current framework for developing
municipal regulation for dark sky preservation.
The MLO
About ten years ago, the International Dark-sky Association (IDA) began exploring the
idea of developing a framework, general purpose lighting ordinance which would meet
the approval of the lighting design and manufacturing industries. In 2005, the IDA
signed an agreement with the Illuminating Engineering Society (IES), an American
industry trade group, to form a task force to draft a new "Model Lighting Ordinance". In
June of 2011, the boards of both the IES and the IDA approved the adoption of the
"Joint IDA-IES Model Lighting Ordinance".
Our organization finds no significant benefits in the Model Lighting Ordinance (MLO), in
comparison with the Pattern Outdoor Lighting Code. Indeed, by our analysis, in some
aspects, lighting allowances within the MLO are "worse" than what we find in common,
unregulated practice; in many ways, they certainly do not come near to the "best
practices" available with current technology. The MLO takes the "lighting zone" concept,
which was created in earlier local regulations to recognize the special needs for darksky preservation around astronomical observatories, and turns it on its head. Instead of
saying "adequate lighting everywhere it is needed, but extra darkness around special
areas", the MLO's zone system encourages more than adequate lighting in populated
areas, and higher levels yet in cities. (We stand by the concept that lighting practices
and light levels adequate for safe and productive activity in one area will also suffice in
another area; we also decry the suggestion that future lighting practices should be
based on present ones, which have simply gotten out of hand in many areas; read
Here11 for more consideration of these ideas.) The baffling complexity of the regulations
contained in the MLO both would require most municipalities to bring in lighting
specialists to administer the ordinance, and also serves to hide the arbitrary nature of
some of the numerical limits that the document imposes. And the lumen allowances -the limits to the total amount of light which can be generated by outdoor fixtures on a
parcel of land -- are so flexible that there is no indication that they represent any change
from common, unregulated practice.
Summary
Any lighting regulation ultimately deals with complex issues of human visual response,
and visual acuity related to a variety of tasks at lower light levels. We suffer from a
shortage of good, scientific research into this type of visual response in the sort of realworld situations which we're applying light to at night. Many attempts to regulate lighting
refer to specific light levels which have been speculated to be needed to perform
various tasks; speculation which, unfortunately, sometimes lacks a good scientific
foundation, and often does not take into account visual response to variables such as
light spectral qualities12, or response to glare or intrusive light. Specification of particular
illumination levels can also have the undesirable effect of requiring lighting where it isn't
needed; for example, if a business has a parking area which is never used at night, but
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the local ordinance lists a minimum illumination level for parking areas, the business will
have to light that lot.
Instead of beginning by requiring specific illumination levels (based on questionable
illumination recommendations), it is possible to structure practical and effective lighting
regulation from a top-down approach, addressing standards for items such as luminaire
performance and total lighting allowances. Luminaires can be required to keep their
output within target areas ("shielding"); lumens per area limits can keep the total amount
of light generated within a range which the community finds acceptable, while still
allowing flexibility in lighting design.
Imbedded Web links:
1. http://www.illinoislighting.org/propose.html
2. http://data.nextrionet.com/site/idsa/Lighting%20Code%20Handbook.pdf
3. http://www.nofs.navy.mil/about_NOFS/staff/cbl/OLCHB1.14/lc-hb-v1-14.html
4. http://www.flagstaffdarkskies.org/docs/9_%20Title10%20Chapter8%20-%20Signs%20and%20Lighting.PDF
5. http://www.coconino.az.gov/uploadedFiles/Community_Development/Section17.pdf
6. http://www.flagstaffdarkskies.org/docs/YavapaiLC.pdf
7. http://homerglen.org/Ordinances/OR07-068Lighting-Outdoor.pdf
8. http://www.madisonthecity.com/communitydevelopment/documents/FINALExteriorLightingOrdinancerev12-01-08.pdf
9. http://www.vi.wales.wi.gov/docview.asp?docid=1906&locid=174
10. http://www.nofs.navy.mil/about_NOFS/staff/cbl/CL_POLC_standard_v2.0.pdf
11. http://www.illinoislighting.org/parceling.html
12. http://www.illinoislighting.org/lightcolor.html

2011, Illinois Coalition for Responsible Outdoor Lighting, all rights reserved
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Ordinance 2012-14 Exhibit A

2012 City of Tucson/Pima County Outdoor Lighting Code
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Chapter 1
Administration
Section 101
Title, Scope and Purpose
101.1 Title. These provisions shall be known as the Outdoor Lighting Code for The City of Tucson, Arizona
and Pima County Arizona. They shall be cited as such and will be referred to herein as “this code”.
101.2 Scope. The provisions of this code apply to the construction, alteration, movement, enlargement,
replacement and installation of outdoor lighting throughout the City of Tucson, Arizona and Pima County,
Arizona.
101.3 Purpose and intent. The purpose of this code is to preserve the relationship of the residents of the City of
Tucson, Arizona and Pima County, Arizona to their unique desert environment through protection of access to
the dark night sky. Intended outcomes include continuing support of astronomical activity and minimizing
wasted energy, while not compromising the safety, security, and well being of persons engaged in outdoor night
time activities. It is the intent of this code to control the obtrusive aspects of excessive and careless outdoor
lighting usage while preserving, protecting, and enhancing the lawful nighttime use and enjoyment of any and
all property. It is recognized that developed portions of properties may be required to be unlit, covered, or have
reduced lighting levels in order to allow enough lumens in the lighted areas to achieve light levels in accordance
with nationally recognized recommended practices.
101.4 Conformance with codes. All outdoor illuminating devices shall be installed in conformance with the
provisions of this code, the building code, the electrical code and the sign code of the authorizing jurisdiction as
applicable and under appropriate permit and inspection.

Section 102
Applicability
102.1 General. Where, in any specific case, different sections of this code specify different materials, methods
of construction or other requirements, the most restrictive shall govern. Where there is a conflict between the
general requirements and a specific requirement, the specific requirement shall be applicable.
102.2 Other laws. Where any provision of federal, state, county, or city statutes, codes or laws conflicts with
any provision of this code, the most restrictive shall govern unless otherwise regulated by law.
102.3 Partial invalidity. If any of the provisions of this code or the application thereof is held invalid, such
invalidity shall not affect other provisions or applications of this code which can be given effect, and to this end,
the provisions of this code are declared to be severable.
102.4 Application of code. The requirements of this code apply to all new construction, additions and
alterations to land uses, developments, buildings, structures or light fixtures.
102.4.1 If a major addition occurs on a property, the entire property including legal, non-conforming
lighting shall be brought into compliance with the requirements of this code. For purposes of this
section, the following are considered to be major additions:
1. Additions of 25 percent or more in terms of additional dwelling units, gross floor area, seating
capacity, or parking spaces, either with a single addition or with cumulative additions subsequent
to the effective date of this provision.
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2.

3.

Modification or replacement of outdoor lighting fixtures legally installed constituting 25 percent
or more of the actual lumens for the property, no matter the actual amount of lighting already on a
non-conforming site, constitutes a major addition for purposes of this section. Where existing
outdoor lighting is modified or replaced and the resulting lighting fixture has a less lumen capacity
than the previously existing fixture, the lumen capacity of the modified or replaced fixture shall
not be included in the lumen calculations for determining a major addition, but the total of nonconforming lighting shall not be increased.
For additions of less than 25% refer to Section 102.4.2.

102.4.2 Additions or modifications less than 25 percent to existing uses or lighting shall require a
submission of a complete inventory and site plan detailing all existing and any proposed new outdoor
lighting. Any new lighting on the site shall meet the requirements of this code with regard to shielding
and lamp type; the total amount of lighting after the modifications are complete shall not exceed that
on the site before the modifications, or that permitted by this code, whichever is larger.
Exception to 102.4.2: On existing lighted properties or developments of 5 acres and larger in Lighting
Areas E3, E3a and E2 where the quantity and ratings of existing lighting is unknown , not more than 3
full cut-off luminaires, rated 2,000 lumens or less each, may be installed per permit without submission
of an inventory and site plan of existing outdoor lighting or preparation of lumen cap calculations. Not
more than 10 such full cut-off luminaries may be installed per this exception.
102.5 Change of use. Whenever the use of any existing building, structure, or premises is changed to a new
use, all outdoor lighting shall be reviewed and brought into compliance with this code before the new use
commences.
102.6 Resumption of use after abandonment. If a property or use with non-conforming lighting is abandoned
as defined in Chapter 2 of this code, then all outdoor lighting shall be reviewed and brought into compliance
with this code before the use is resumed.
102.7 Alternate materials and methods of construction. The provisions of this code are not intended to
prevent the use of any design, materials or method of installation or operation not specifically prescribed by this
code, provided any such alternate has been approved. The Building Official may approve any such proposed
alternate provided he or she finds that it:
1. Provides at least approximate equivalence to the applicable specific requirements of this code,
and;
2. Is otherwise satisfactory or complies with the intent of this code, and;
3. Has been designed or approved by a registered lighting or electrical engineer and is supported by
calculations showing that the design submitted meets that intent of the code. This sub-section shall
not have the effect of waiving the lumen caps of Chapter 4 of this code.
102.8 Appeals. Any person substantially aggrieved by any decision of the Building Official made in
administration of this code has the right and responsibilities of appeal to the Advisory/Appeals Board of this
jurisdiction.

Section 103
Exemptions
103.1 Natural gas lighting. Natural gas lighting is exempt from all requirements of this code.
103.2 Temporary exemption. Any person may submit a written request, on a form prepared by the jurisdiction,
to the jurisdiction for temporary exemption request. A temporary exemption shall contain the following
information:
1. Specific exemption(s) requested.
2. Type and use of outdoor light fixture involved.
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3.
4.
5.
6.
7.
8.
9.

Duration of time of the requested exemption.
Type of lamp and lamp lumens.
Total wattage of lamp or lamps and number of lamps to be used.
Proposed location on premises of the outdoor lighting fixture(s).
Previous temporary exemptions, if any, and addresses of premises there under.
Physical size of outdoor light fixture(s) and type of shielding provided.
Other data and information that may be required by the Building Official.

103.2.1 Approval and duration. The jurisdiction shall have five business days from the date of
submission of the request for temporary exemption to act, in writing, on the request. If approved, the
exemption shall be valid for not more than thirty days from the date of issuance of the approval. The
approval shall be renewable at the discretion of the Building Official upon a consideration of all the
circumstances. Each such renewed exemption shall be valid for not more than thirty additional days.
103.2.2 Disapproval and appeal. If the request for temporary exemption is disapproved, the person
making the request will have the appeal rights provided in Section 102 of this code.
103.3 Historic Landmark Signs. Lighting for signs listed in the City of Tucson Historic Landmark Sign
Registry are exempt from this code except for Section 403 Curfew Requirements.

Section 104
Permits and Plan Submission Requirements
104.1 Permits required. Any owner or authorized agent who intends to install, construct, enlarge, alter, repair,
move, or change any outdoor lighting within Pima County jurisdiction, the installation of which is regulated by
this code, shall first make application to the Building Official for Pima County and obtain the required permit.
104.2 Permit submission requirements. The applicant for any permit required by any provision of the laws of
this jurisdiction in connection with proposed work involving outdoor lighting fixtures shall submit (as part of
the application for permit) evidence that the proposed work will comply with this code. The submission shall
contain but shall not necessarily be limited to the following, all or part of which may be part or in addition to
the information required elsewhere in the laws of this jurisdiction upon application for the required permit:
1. Plans indicating the location on the premises, and the type of illuminating devices, fixtures, lamps,
supports, reflectors, and other devices, and a luminaire schedule as outlined in sub-section 104.2.1.
2. Description of the illuminating devices, fixtures, lamps, supports, reflectors, and other devices and
the description may include, but is not limited to, catalog cut sheets by manufacturers and
drawings (including sections where required).
3. Photometric data, such as that furnished by manufacturers, or similar showing the angle of cutoff
or light emissions. Photometric data need not be submitted when the full cutoff performance of the
fixture is obvious to the reviewing official.
Exception: When submittal includes a statement by a registered design professional that the
design is in accordance with this code, the requirements of sub-sections 104.2.2 and 104.2.3 shall
not apply.
104.2.1 Lumen calculation on plans. There shall be documentation on the plans to demonstrate
compliance with the lumen cap per Table 401.1, and which includes the following information:
1. Each exterior luminaire type with the lumens for that type, the quantity of each type and whether
the luminaire is full cut-off or unshielded.
2. The total of full cut-off and unshielded lumens for the parcel.
3. A statement of the lighting area, the size of the permitted parcel, and the maximum allowed full
cut-off and unshielded lumens.
Exception to 104.2.1: In Lighting Areas E3, E3a and E2, when the total outdoor lighting
installation is full cut-off lighting installed under canopies, roof overhangs or eaves, Lumen
Calculation shall not be required.

Community Lighting Study Whitepaper

May 2015

Page 213

104.2.2 Special inspection note. The plan submission shall contain a note indicating whether special
inspection is required in accordance with Section 106.
104.2.3 Additional submission. The above required plans, descriptions and data shall be sufficiently
complete to enable the plans examiner to readily determine compliance with the requirements of this
code. If such plans, descriptions and data cannot enable this determination, the applicant shall
additionally submit as evidence of compliance such reports or tests as will, provided that these tests
shall have been performed and certified by a recognized testing agency.
104.3 Lamp or fixture substitution. Should any outdoor light fixture or the type of light source herein be
changed after the permit has been issued, a change request must be submitted to the design professional and
Building Official for his or her approval, together with adequate information to assure compliance with this
code, which must be received prior to substitution.

Section 105
Prohibitions
105.1 Bottom mounted sign lighting. Bottom mounted outdoor sign lighting attached to the sign structure shall
not be used.
105.2 Mercury vapor lamps and fixtures. The use installation, sale, offer for sale, lease or purchase of any
mercury vapor lamp for use as outdoor lighting is prohibited per ARS § 49-1104.
105.3 Laser source light. The use of laser source light or any similar high intensity light for outdoor
advertising or entertainment, when projected above the horizontal, is prohibited.
105.4 Searchlights. The operation of searchlights for advertising purposes is prohibited.

Section 106
Inspections
106.1 General. The owner of a property, or the authorized agent of the owner, shall request all required
inspections as noted on the permit issued under this code. All inspection requests shall be made at appropriate
intervals as noted on the permit and it is the responsibility of the property owner or authorized agent of the
owner to assure that all required inspections receive approval from the Building Official and that final
inspection approval is obtained prior to placing the permitted outdoor lighting into service.
106.2 Special inspection requirement.
106.2.1 Special inspection shall be required when the lumens per net acre are greater than 100,000 or
75% of the allowable lumens per Table 401.1, whichever is less.
106.2.2 Provide special inspection for all Recreational Facility lighting.
106.2.3 Provide special inspection for all Special Uses per Chapter 7.

Section 107
Violations
107.1 Unlawful acts. It shall be unlawful for any person, firm, or corporation to erect, construct, alter, extend,
repair, move, remove, install, use or demolish outdoor lighting equipment as regulated by this code, or cause
same to be done, in conflict with or in violation of any of the provisions of this code.
107.2 Notice of violation The Building Official is authorized to serve a notice of violation or order on the
person responsible for the erection, construction, alteration, extension, repair, moving, removing, demolition or
use of any outdoor lighting in violation of this code or in violation of a detail statement or a plan approved
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hereunder, or in violation of a permit issued under the provisions of this code. Such order shall direct the
discontinuance of the illegal action or condition and the abatement of the violation. The property owner or
authorized agent of the owner shall comply with the requirements of the notice of violation within the time
period given on the notice for abatement of the violation.
107.3 Prosecution of violations. If the notice of violation is not complied with promptly, the Building Official
is authorized to request the legal counsel of the jurisdiction to institute the appropriate proceeding at law or in
equity to restrain, correct or abate such violation, or to require the removal or termination of the unlawful use of
outdoor lighting in violation of the provisions of this code or of the order or direction made pursuant thereto.
107.4 Penalty. Any violation of this code, or any portion of this code, shall be considered a civil infraction and
is subject to penalties not to exceed the amount of the maximum fine for a class 2 misdemeanor in accordance
with A.R.S. 11-808. Each day of continuance of the violation constitutes a separate violation. Maximum fines
are $750.00 for individuals and $10,000.00 for corporations, associations or other legal entities. Enforcement
procedures shall be pursuant to those established by each authorizing jurisdiction.
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Chapter 2
Definitions
Section 201
General
201.1 Scope. Unless otherwise expressly stated, the following words and terms shall, for the purposes of this
code, have the meanings indicated in this chapter.
201.2 Interchangeability. Words used in the present tense include the future; words in the masculine gender
include the feminine and neuter; the singular number includes the plural and the plural, the singular.
201.3 Terms not defined. Where terms are not defined through the methods authorized by this section, such
terms shall have ordinarily accepted meanings such as the context implies.

Section 202
Definitions
Curfew. A time established for listed lighting systems to be automatically extinguished.
Developed Area. All improved surface area including but not limited to: buildings, structures, storage, service
and manufacturing areas, assembly areas, parking, loading, driveways, and landscaping related to the uses, but
not areas that are only cleared.
Development Project. Any residential, commercial, industrial or mixed use subdivision plan or development
plan which is submitted to the jurisdiction for approval or for permit.
Direct Illumination. Illumination resulting from light emitted directly from a lamp or luminaire, not light
diffused through translucent signs or reflected from other surfaces such as the ground or building faces.
Full Cutoff Light Fixture. A full cutoff light fixture is a luminaire where no candela occur at or above an
angle of 90 degrees above the nadir. This applies to all lateral angles around the luminaire. Such candela
information shall be as determined by a photometric test report from a nationally recognized independent
testing laboratory and as certified by the manufacturer. Any structural part of the luminaire providing full cutoff
angle shielding shall be permanently attached.
Installed. The attachment, or assembly fixed in place, whether or not connected to a power source, or any
outdoor light fixture.
Lamp. Generic term for a man-made source of light. In the context of this Code, the lamp is the electrically
powered light bulb, fluorescent or neon tube, or LED light source.
LED. Light emitting diode solid state lighting source.
Light Fixture. Luminaire. The terms Light Fixture and Luminaire may be used interchangeably in this
document.
Lumen. Unit of luminous flux; used to measure the amount of light emitted by lamps.
Luminaire. The complete lighting assembly, less the support assembly. For purposes of determining total light
output lighting assemblies which include multiple lamps or light sources in a single housing shall be considered
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as a single luminaire. Two or more luminaires installed less than three feet apart shall be considered a single
luminaire.
Opaque. Opaque means that the material shall not transmit visible light.
Outdoor light fixture. An outdoor illuminating device, luminaire or other device that emits light, permanently
installed or portable.
Outdoor Light Output - Total. The total amount of light, measured in lumens, from all outdoor light sources.
Total outdoor light output is determined as follows:
1. For all lamp types, the initial lumen output, as defined by the lamp manufacturer, shall be the
lumen value used.
2. The total light output for each outdoor light fixture shall be based on the largest lamp that the
outdoor light fixture is rated to accommodate. For the purpose of compliance with this section, the
largest lamp rating for fluorescent and high intensity discharge fixtures shall be based on the
installed ballast rating.
3. It shall be permissible to adjust the lamp lumen rating of fluorescent lamps in accordance with the
ballast factor for the specific ballast type installed.
Outdoor Recreation Facility. An area designed for active recreation, whether publicly or privately owned,
including, but not limited to baseball, soccer, football, golf, tennis, swimming pools, equestrian, and race tracks
of any sort.
Person. Any individual, tenant, lessee, owner, or any commercial entity including but not limited to firm,
business, partnership, joint venture or corporation.
Right-of-way. An alley, road, street, or highway, and associated sidewalks permanently dedicated for public or
private use.
Shield. A component of the Outdoor Light Fixture that blocks the transmission or emission of light as a means
of controlling or directing the light emitted from the fixture. A permanently attached shield may be part of the
fixture which contributes to the full cutoff lighting performance of the fixture.
Shielded. An Outdoor Light Fixture having shields permanently installed to provide full cutoff photometric
performance.
Sign. Every message, announcement, declaration, display, illustration, insignia, surface or space erected or
maintained in a location outside and visible to the public for identification, advertising or promotion of the
interest of any person, entity, product or service.
Temporary Lighting. Lighting which will not be used for more than one thirty (30) day period within a
calendar year, with one thirty (30) day extension. Temporary lighting is intended for uses which by their nature
are of limited duration; for example holiday decorations. Civic events, or construction projects.
Unshielded. Any light fixture or luminaire that is not a Full Cutoff Light Fixture.
Use – Abandonment of. The relinquishment of a property, or the cessation of the use or activity by the owner
or tenant for a period of six months, excluding temporary or short term interruptions for the purpose of
remodeling, maintaining, or otherwise improving or rearranging a facility. A use shall be deemed abandoned
when such use is suspended as evidenced by the cessation of activities or conditions which constitute the
principal use of the property.
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Chapter 3
Lighting Areas
Section 301
Description of Lighting Areas
301.1 Lighting Areas. Lighting areas are defined as follows:
301.1.1 Lighting Area E3. Lighting area E3 is the urban area circumscribed by the Tucson city limits,
but not including any area within the physical boundaries of Lighting Area E3a as described below.
Additional locations in lighting area E3 include:
1.
2.
3.
4.
5.

The area bounded by the Rillito River on the north, Interstate Highway 10 on the
West, and the Tucson city limits on the south and east.
The area northwest of Ft. Lowell Road and Alvernon Way bounded by the Rillito
River on the North and the Tucson city limits on the west, south and east.
The area north of Los Reales Road from Country Club Road on the west and
Interstate 10 Highway on the east bounded by the Tucson city limits on the west,
north and east.
The area east and west of Kolb Road at Valencia Road bounded on the north, south,
east and west by the Tucson city limits and extending southeast to Interstate 10
Highway and Rita Road.
The area within the entire city limits of the City of South Tucson.

301.1.2 Lighting Area E3a. Lighting area E3a is a special area south and west of Mt. Lemmon
defined as follows: the Pinal County line on the north, along the center line of the Santa Cruz River, to
the center line of Rillito River, to the center line of Tanque Verde Creek, then along the centerline of
Tanque Verde Creek to a point 1500 feet north of the northwesterly most corner of Saguaro National
Park East, then to said northwesterly corner, then due east to the border of the Santa Catalina District
of the Coronado National Forest, then north and west along the border of the Santa Catalina District of
the Coronado National Forest to the Pinal County Line. Additional locations in lighting Area E3a
include:
1.

The area south and east from the joining of the the Tanque Verde Creek and Pantano
Wash, bounded on the south and west by the Pantano Wash, on the south and east by
the Tucson city limits and the north by the Tanque Verde Creek.

301.1.3 Lighting Area E2. Lighting area E2 is area falling outside all other lighting areas defined
herein.
301.1.4 Lighting Area E1a. Lighting areas E1a are special areas around astronomical observatories
and include all areas within 15 miles of the summit of Kitt Peak and 12.5 miles of the summit of
Mount Hopkins, and those areas within any national park, monument, or forest boundary. The area in
the northeast corner of Pima County bounded to the north by Pinal County, to the west by the Santa
Catalina District of Coronado National Forest, to the south by Saguaro National Park East and to the
east by Cochise County is also included in Lighting Area E1a. In these areas, the preservation of a
naturally-dark environment, both in the sky and in the visible landscape, is considered of paramount
concern.
301.1.5 Lighting Area E1b. Lighting area E1b includes the circular area twenty-five miles in radius
the center of which is the summit of Mount Hopkins.
301.1.6 Lighting Area E1c. Lighting area E1c includes the circular area thirty-five miles in radius the
center of which is the summit of Kitt Peak.
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301.2 Properties in more than one lighting area. A property located in more than one of the lighting areas
described within this chapter shall be considered to be only in the more restrictive lighting area.
301.3 Map of Lighting Areas. Lighting areas may be viewed at http://gis.pima.gov/maps/mapguide.
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Chapter 4
Lighting Sources, Illumination Levels and Shielding Requirements
Section 401
Total Outdoor Light Output and
Shielding Requirements
401.1 General. Table 401.1 provides requirements of the total light output permitted per acre for the different
lighting areas and the fixture shielding requirements for, lamp type and lighting area. These requirements shall
be met for all lighting installations subject to this code, unless specifically exempted by Chapters 6, 7 and 8.
401.2 Total outdoor light output. Total outdoor light output shall not exceed the lumen limits listed in Table
401.1. In the table, “total” means the sum of shielded and unshielded light.
401.2.1 Determining compliance. For determining compliance with this chapter the total lumens is
the sum of the following:
1. One hundred percent of the lumens from outdoor light fixtures installed on grade, on poles, and
installed on the top or sides of buildings of other structures.
2. Fifty percent of the lumens from underwater light fixtures unless the fixture is aimed at an angle of
less than 45 degrees above the horizontal; in which case the calculated lumens is calculated at 10
percent of the rated lumens.
3. Fixtures installed under canopies and overhangs. Outdoor lighting fixtures shall not be counted in
determining the total light output when they are full cutoff light fixtures installed under canopies,
building overhangs, or roof eaves.
4. Unshielded light fixtures installed under canopies, building overhangs, or roof eaves shall be
calculated at 100 percent of the luminaire total light output. Installation under canopies,
overhangs or roof eaves shall not provide full cutoff classification of unshielded light fixtures.
401.3 Shielding requirements. All light fixtures that are required to be shielded shall be installed in such a
manner that the shielding is effective and permanent.
401.3.1 Light trespass. Light fixtures on the residential side of commercial property adjacent to
residential property shall be full cutoff and shall be installed not higher than 10 feet above grade at the
property line and no higher than a line rising 20 degrees above the 10 feet until 100 feet from the
property line, measured perpendicular to the lot line.
401.3.2 House Side Shields. Outdoor lighting fixtures closer to the lot line than the mounting height of
the fixture, measured perpendicular to the lot line, adjacent to residential areas, shall have internal
house-side shields.
401.3.3 Fixtures within 25 feet of residential lot lines. Residential and commercial luminaires shall
be full cutoff within 25 feet of adjacent residential property lines, measured perpendicular to the lot
line.
401.3.4 Flood and spot lamps. Flood or spot lamps shall be aimed no higher than 45 degrees to the
horizontal (half-way between straight down and straight to the side) when the source is visible from
any adjacent residential property.
401.4 Other than Full Cutoff Lighting. Unshielded fixtures or lighting sources shall not exceed 3,000 lumens
per luminaire.
Exception to 401.4: Non-full cutoff lighting installed in accordance with Section 601.2.
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401.5 Optional compliance method for single family residential compliance. In lieu of calculating total
lumens per Section 401.2, a single residential lot of any size shall be considered in compliance with the Lumen
Cap if it has a maximum of 5 – 850 lumen (60 watt incandescent or 13 watt compact fluorescent) Full Cut-Off
luminaires in Lighting Areas E3, E3a & E2 or a maximum of 4 – 550 lumen (40 watt incandescent or 9 watt
compact fluorescent) in Areas E1c, E1b & E1a. If this option is utilized, no unshielded luminaires are allowed.
401.6 Seasonal Decorations. Seasonal decorations using unshielded low-wattage lamps (not exceeding 7 watts
each) shall be exempted from the Lumen Caps of Table 401.1 from Thanksgiving to the 15th of January each
year. This exemption is not applicable to Lighting Area E1a.

Table 401.1
Maximum Total Outdoor Light Output Requirements
Lumen Caps: Developed Area Lumens per Acre
Commercial and industrial
“Option 1” (1)(2) (mostly
LPS* lighting)
Total (full cut-off LPS, plus
full cut-off non-LPS, plus
unshielded)
Limit on non-LPS full cut-off.
Limit on unshielded
component (LPS or non-LPS)
Commercial and industrial
“Option 2” (1)(2) (full cut-off
for all lighting)
All lighting must be full cut-off
Limit on unshielded
component
Commercial and industrial
“Option 3” (1)(2) (full cut-off
for most lighting)
Total (full cut-off plus
unshielded)
Limit on unshielded
component
All residential zoning (3)
Total (full cut-off plus
unshielded) (4)
Limit on unshielded
component
* LPS (Low Pressure Sodium)

Lighting Area as Defined in
Chapter 3
E2
E1c
E1b(5)

E3

E3a

E1a(5)

350,000

250,000

195,000

125,000

48,000

18,000

35,000
11,000

25,000
9,000

18,000
3,000

6,000
3,000

3,000
3,000

3,000
0

E3

E3a

E2

E1c

250,000
0

150,000
0

62,000
0

28,000
0

E3

E3a

E2

E1c

175,000

100,000

47,000

20,000

12,500

12,500

11,000

9,000

2,700

2,700

2,700

0

E3
55,000

E3a
39,000

E2
24,000

E1c
15,000

E1b(5)
12,000

E1a(5)
12,000

11,000

9,000

2,700

2,700

2,700

0

E1b(5)
25,000
0

E1a(5)
12,500
0

E1b(5)

E1a(5)

Notes to Table 401.1
1.
2.
3.
4.
5.

Use any one of the three options, 1, 2, 3 for the developed area.
This refers to all land-use zoning classifications for multiple family uses, commercial, and industrial
sites.
This refers to all residential land-use zoning, including all densities and types of housing, such as
single family detached and duplexes.
For Residential lighting, if at least 75 percent of the installed lumens are from LPS sources, then the
total lumens in the table, for all areas, may be increased by 50 percent.
In addition to the lumen caps given in the table above, the maximum illumination level under any
canopy in lighting Area E1a shall not exceed 30 lumens per square foot nor in Area E1b shall not
exceed 55 lumens per square foot of the canopy area.
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Section 402
Outdoor Lighting Source Color Temperature
402.1 Rated Color Temperature. The rated color temperature of light sources (lamps and fixtures) shall not
exceed 3500K.
Exception No. 1: Recreation and Special Use Lighting complying with Chapters 6 and 7 of this Code.
Exception No. 2: Existing legal, non-conforming light fixtures may be relamped with greater than
3500K rated lamps when 3500K or lower rated lamps are not manufactured for such fixtures.

Section 403
Curfew Requirements
403.1 Unshielded Light Sources. Unshielded lighting shall be extinguished between 11:00 P.M. and sunrise
the following day.
Exception No. 1: Unshielded lighting installed for the illumination of the flag of the United States of
America.
Exception No. 2: Unshielded lighting installed in accordance with Section 601.2 shall be turned off in
accordance with the curfew requirements of Section 601.3.
Exception No. 3: Unshielded lighting on installations classified as Residential Zoning in accordance
with Footnote 3 to Table 401.1.
403.2 Illuminated Signs. Refer to Section 501.5.
403.3 Recreational Facilities. Refer to Section 601.3
403.4 Special Use Areas. Refer to Section 701.3
403.5 Outdoor Lighting Controls.
403.5.1 The means of controlling the specific “off” curfew shall be by a 24 hour timing device that
includes stand-by power to maintain the time and program for a minimum of 6 hours.
403.5.2 Whenever any curfew “off” time is required by this Code, a permanent sign or notice shall be
installed at the time control device stating the required turn-off time. Such sign or notice may
be installed within the cover of the time control device such that it is visible whenever the
device is set or adjusted. Suggested wording is as follows:
“Set off time for Sign no later than 10:00PM MST in accordance with City of Tucson/Pima
County Outdoor Lighting Code. Penalty for non-compliance per Outdoor Lighting Code
Section 107.4. Penalties shall not exceed $750.00 for individuals and $10,000.00 for other legal
entities.” (Adjust wording as needed for type of lighting to which curfew applies and the
applicable curfew time.)
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Chapter 5
Sign Lighting
Section 501
Illuminated Outdoor Signs
501.1 External illumination of on-site signs. External illumination for on-site signs shall conform to all
provisions of this code. In particular, such lighting shall conform to the lamp source, shielding requirements,
color temperature, and lumen caps of Chapter 4.
501.2 Illumination of off-site signs prohibited. Electrical illumination of outdoor off-site signs is
prohibited, except that the use of lighting fixtures legally installed in Areas E2 and E3 prior to the effective date
of this code may continue, provided such fixtures are mounted on the top of the sign structure, shall not be
illuminated between the hours of 11:00 P.M. and sunrise the following day, and comply with all other
provisions of this code.
501.3 Internal illumination of signs. The requirements of this paragraph apply to totally enclosed and
unenclosed signs where the lamp is not directly visible from any viewing angle. A lamp concealed behind
opaque or translucent material is considered not directly visible.
501.3.1 Lumen cap. Outdoor internally illuminated signs are exempt from the lumen caps described
in Chapter 4.
501.3.2 Color temperature. Rated lamp color temperature shall not exceed 4400K.
501.3.3 Prohibited installations. Outdoor internally illuminated signs shall not be installed in
Lighting Area E1a.
501.4 Exposed Lamps. Lamps not concealed from view by opaque or translucent material shall be
considered outdoor lighting and shall conform to the lamp source, shielding requirements, color temperature,
and lumen caps of Chapter 4.
501.5 LED, LCD, Plasma Screen and Similar Signs: Outdoor LED, LCD, Plasma and Similar signs shall
comply with Sections 501.3.1 and 501.3.3. Further, they shall be limited to a maximum luminous intensity of
200 nits (candela per square meter), full white mode, from sunset to sunrise.
501.6 Sign illumination curfew. Illuminated signs shall be turned off at the curfew times listed in Table 501.5
or when the business activities cease, whichever is later. Signs shall be turned off when the business activity
relating to the sign has ceased for 30 days or more. Controls shall comply with Section 403.5.

Table 501.5
Illuminated Sign Curfews
Lighting Area
Commercial and Industrial
Zoning or Land Use (1)
All Residential Zoning or
Land Use (1)

E3
12:00 A.M.

E3a
12:00 A.M.

E2
11:00 P.M.

E1b or c
11:00 P.M.

E1a
X

11:00 P.M.

11:00 P.M.

10:00 P.M.

9:00 P.M.

X

Notes to Table 501.5
1.
2.

“Land Use” refers to the predominant use of land surrounding the parcel on which the sign is
located.
“X” means “not allowed”.

Community Lighting Study Whitepaper

May 2015

Page 223

Chapter 6
Recreational Facilities
Section 601
Illumination of Recreational Facilities
601.1 Lighting not directly related to athletic areas. All site lighting not directly associated with the athletic
playing areas shall conform to the lighting standards described in this ordinance, including but not limited to the
lamp type and lumens per acre limits of Chapter 4.
601.2 Lighting for athletic fields Class 1. Lighting for athletic fields, courts or tracks shall be exempt from the
lumens per acre limits of Chapter 4. All such lighting shall utilize full cut-off luminaires that are installed in a
fashion that maintains the full cut-off characteristics unless certified by a registered engineer that such shielding
is impractical. Every such lighting system design shall be certified by a registered engineer as conforming to all
applicable restrictions of this ordinance. Where full cut-off fixtures are not utilized, acceptable luminaires shall
include those which:
1. Are provided with internal and /or external glare control louvers and installed so as to limit direct
up-light to less than 5 percent of the total lumens exiting from the installed fixtures and minimize
off-site light trespass and;
2. Are installed and maintained with minimum aiming angles of 25 degrees downward from the
horizontal. Said aiming angle shall be measured from the axis of the luminaire maximum beam
candlepower as certified by independent testing agency.
601.3 Curfew requirements.
601.3.1 Event Schedule. All events shall be scheduled so as to complete all activity before the
curfew listed in Table 601.3. Illumination of the playing field, court or track shall be permitted after
the curfew only to conclude a scheduled event that was unable to conclude before the curfew due to
unusual circumstances. Timing devices for recreational facilities may include a manual override
setting which returns to the established program within 1 hour.
601.3.2 Allowable operation and turn-on controls. Athletic field lighting not conforming to the
shielding and lumen caps of Chapter 4 shall not be operated, except during those days and times when
the athletic event occurs. Turn-on of the lighting shall be activated by manual control of the lighting
system. The Building Official may approve automatic controls for lighting turn on if they provide
equivalent assurance that the lighting will not be operating at times when the facilities are not in use.
601.3.3 Automatic Controls. Automatic controls shall comply with Section 403.5.

Table 601.3
Recreational Facilities and Special Use Areas Curfews
E3
12:00 A.M.

E3a
11:00 P.M.

E2
11:00 P.M.

“x” means not allowed.
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Chapter 7
Special Use Areas
Section 701
Illumination of Special Use Areas
701.1 Special Use Areas Defined. This chapter applies to lighting for outdoor sales areas and outdoor
manufacturing areas.
701.2 Lighting not associated with special use areas. All outdoor lighting not directly associated with the
special use areas shall conform to the lighting standards described in this ordinance, including but not limited to
the lumen per acre limits, shielding requirements, color temperature and curfew requirements of Chapter 4.
701.3 Lighting for special use areas. Lighting for special use areas is exempt from the lumens per acre limits
of Section 401 and source color temperature restrictions of Section 402. All such lighting shall utilize full cutoff luminaires that are installed in a fashion that maintains the full cut-off characteristics. Every such lighting
system design shall be certified by a registered lighting or electrical engineer as conforming to all applicable
restrictions of this code.
701.4 Curfew requirements. Special Use Area lighting shall be turned off at the curfew times listed in Table
601.3 or within thirty minutes after closing of the business, whichever is later. Automatic controls shall comply
with Section 403.4.
701.5 Security lighting for special use areas. Outdoor lighting operated after curfew times listed in Table
601.3 shall comply with the lumen per acre limits, shielding, source color temperature and curfew requirements
of Chapter 4.
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Chapter 8
Right-of-Ways
Section 801
Illumination of Right-of-Ways
801.1 Lighting of Right-of-Ways. Lighting of public and private right-of-ways shall be fully shielded or
comply with Section 401.4. In addition, lighting shall comply with source color temperature of Section 402.1.
The lighting system performance shall be demonstrated by a computer program printout of the maintained
illumination levels produced from the right-of way lighting fixtures certified by a registered design professional.
Exception No. 1: Traffic signal indications.
Exception No. 2: Chapter 4, except where specifically referenced in this Section.
801.2 Definitions:
Right-of-Way typesExpressway – A divided major roadway for through traffic, with partial control of access and
generally with interchanges at major crossroads.
Major Roads – The part of the roadway system that serves as the principal network for the through
traffic flow. The routes connect areas of principal traffic generation and important rural roadways
leaving the city.
Collector Roads – Roadways serving traffic between major and local streets. These are streets used
mainly for traffic movement within residential, commercial and industrial areas.
Local Roads – Local streets are used primarily for direct access to residential, commercial, industrial,
or other abutting property.
801.3 Illumination levels of Right-of-Ways. The maximum average illumination level, as demonstrated by the
computer printout, along the entire right-of way being illuminated and over the right-of-way area only, shall be:
Expressway
1.4 footcandles
Major Roads
1.5 footcandles
Collector Roads 1.0 footcandles
Local Roads
Prohibited, except 0.4 footcandles in area E3 and at signalized intersections and
marked pedestrian crossings.
Existing luminaires on local roads may be retrofitted with full cutoff luminaires with the design not to exceed
0.4 footcandles average maintained as described in 801.1.
The uniformity ratio of average to minimum illumination shall not be greater than the values for uniformity in
the latest version of IES RP-8.00.
801.4 Illumination level of intersections. The maximum maintained average illumination in the intersection
area shall be 2 times the average of the maintained footcandles of the two types of roads at the intersections.
Intersections of Collector & Local Roads shall be 1.6 footcandles maximum and at Local & Local Roads shall
be 1.4 footcandles maximum.
801.5 Minimum source efficacy. The minimum source efficacy to be used for light fixtures used in public
right-of-way illumination shall be 60 lumens per watt.
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Article 7: General Development Standards

Furthermore, if any part, section, subsection, paragraph, subparagraph,
sentence, phrase, clause, term or word of this Section or of any part of this
Code is declared unconstitutional by the valid judgment or decree of any
court of competent jurisdiction, the declaration of such unconstitutionality may
not affect any other part, section, subsection, paragraph, subparagraph,
sentence, phrase, clause, term or word of this Section, except as expressly
provided in Subsection 7.5.28.A.
C. Severability of Prohibition on Billboards
If any part section, subsection, paragraph, subparagraph, sentence, phrase,
clause, term or word of this Section or any other provisions of this Section or
other provisions of the Code are declared invalid or unconstitutional by the
valid judgment or decree of any court of competent jurisdiction, the
declaration of such unconstitutionality may not affect the limitations on
billboards as contained herein.

§ 7.6 Outdoor Lighting
7.6.1 Purpose
The purpose of this Section is to require safe, consistent, coordinate and efficient
lighting for pedestrians and vehicles. Lighting should be integrated and designed
so as to enhance the visual impacts of the development and to fulfill on-site
lighting needs without intrusion on adjacent properties.

7.6.2 Prohibited Light Sources
The following light fixtures and sources shall not be used within the City where
the direct light emitted is visible from adjacent areas:
A. Building or roof-mounted lighting intended to attract attention to the property
and not designated for security purposes as provided in Subsection 7.6.4.
B. A cobra-head-type fixture having dished or drop lenses or refractors which
house other than incandescent sources; and
C. Searchlights and other high-intensity narrow-beam fixtures.

7.6.3 Outdoor Lighting Design Requirements
Outdoor lighting shall primarily be used to provide safety while secondarily
accenting key architectural elements and to emphasize landscape features.
Light fixtures shall be designed as an integral design element that complements
the design of the project. This may be accomplished through style, material or
color. All lighting fixtures designed or placed so as
to illuminate any portion of a site shall meet the
following requirements:
A. Fixture (Luminare)
In order to direct light downward and minimize
the amount of light spillage into the night sky
and onto adjacent properties, all lighting fixtures
shall be cutoff or full cutoff fixtures.
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Article 7: General Development Standards

B. Fixture Height
Light fixtures shall be a maximum of 30 feet in height within parking areas
and shall be a maximum of 15 feet in height within non-vehicular pedestrian
areas. All light fixtures located within 50 feet of any residential use or
residential property boundary shall not exceed 15 feet in height.
C. Light Trespass
Lighting designs should be designed to minimize glare and light trespass unto
the right-of-way line of adjacent property. Light trespass shall be limited to 1
footcandle.
D. Mounting
Fixtures shall be mounted in such a manner that the cone of light is contained
on-site and does not cross any property line of the site.
E. Limit Lighting to Periods of Activity
The use of sensor technologies, timers or other means to activate lighting
during times when it will be needed may be required by the Technical Review
Committee to conserve energy, provide safety and promote compatibility
between different land uses.

7.6.4 Specific Lighting Standards
A. Security Lighting
1. Building-mounted security light fixtures such as wall packs shall not
project above the fascia or roof line of the building and shall be
shielded.
2. Security fixtures shall not face a residential property.
3. Security fixtures shall not be substituted for parking area or walkway
lighting and shall be restricted to loading, storage, service and similar
locations.
B. Canopy Area Lighting
All development that incorporates a canopy area over fuel sales, automated
teller machines or similar installations shall use a recessed lens cover flush
with the bottom surface of the canopy that provides a cutoff or shielded light
distribution.

7.6.5 Excessive Illumination
Lighting shall not be oriented so as to direct glare or excessive illumination onto
streets in a manner that may distract or interfere with the vision of drivers.
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CITY OF BASTROP
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ORDINANCE NO. 2007- 15
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AN ORDINANCE REPLACING ARTICLE 12 "APPENDIX "A" (ZONING
ORDINANCE) OF THE BASTROP CITY CODE PERTAINING TO RULES FOR
LIGHTING AND GLARE STANDARDS; REPEALING CONFLICTING PROVISIONS;
PROVIDING A SEVERABILITY CLAUSE; AND PROVIDING AN EFFECTIVE DATE.
WHEREAS, the City's current lighting and glare standards are difficult to enforce; and
WHEREAS, the City's current lighting and glare standards are insufficient to adequately
protect Bastrop's visible night sky; and
WHEREAS, the Planning & Zoning Commission, after notice and hearing,
recommended that Section 45 of the Zoning Ordinance be replaced in its entirety as
provided herein.
NOW THEREFORE, be it ordained by the City Council of the City of Bastrop,
Texas, that:
Part 1:That Section 45 of the Zoning Ordinance (Article 12, "Appendix A") of the
Bastrop City Code of Ordinances be replaced to read as follows:
Section 45 Outdoor Lighting Standards.
45.1 Purpose and intent. To afford every citizen of Bastrop the flexibility to engage in
the pursuit of safe, inexpensive lighting practices for the purpose of commerce and
private use without being impeded upon or impeding upon other citizens desiring a
more pristine night time environment free from light pollution, waste, trespass, or clutter
while providing night-time safety, security and productivity. Accordingly, it is the intent
of this Ordinance to encourage lighting practices and systems which will minimize light
pollution, glare, light trespass, and conserve energy while maintaining night-time safety,
utility, security and productivity.
45.2 Applicability .
A. New uses, buildings and additions. All proposed new land uses,
developments, buildings, structures, or building additions of twenty-five percent
(25%) or more in terms of additional dwelling units, gross floor area, seating
capacity, or other units of measurement specified herein, either with a single
addition or cumulative additions subsequent to the effective date of this
provision, July 7, 2007, shall meet the requirements of this Ordinance for the
entire property. This includes additions which increase the total number of
required parking spaces by twenty-five percent (25%) or more. For all building
additions of less than twenty-five percent (25%) cumulative, the applicant shall
only have to meet the requirements of this Ordinance for any new outdoor
lighting provided.
B. Change of use/ntensity. Except as provided in subsection (3)c. of this
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section, whenever the use of any existing building, structure, or premises is
changed to a new use, or the intensity of use is increased through the
incorporation of additional dwelling units, gross floor area, seating capacity, or
other units of measurement specified herein, and which change of use or
intensification of use creates a need for an increase in the total number of
parking spaces of 25 percent or more, either with a single change or cumulative
changes subsequent to the effective date of this provision, July 7, 2007, then all
outdoor lighting facilities shall meet the requirements of this Ordinance for the
entire property, to the maximum extent possible as determined by the Director
of Planning and Development. For changes of use or intensity which require an
increase in parking of less thantwenty-five percent (25%) cumulative, the
applicant shall only have to meet the requirements of this Ordinance for any
new outdoor lighting provided.
C. Compliance for single-family residences shall be enforced on a complaint
basis.
45.3 Conflicting Requlations. In the event of conflict between the regulations set forth
in this Code and any other regulations applicable to the same area, the more stringent
limitation or requirement shall govern.
45.4 Nonconforminq uses, structures or lots.
A. Whenever a nonconforming use, structure or lot is abandoned for a period of 180
consecutive days and then changed to a new use according to the requirements of
Section 7, then any existing outdoor lighting shall be reviewed and brought into
compliance as necessary for the entire building, structure or premises, to the
maximum extent possible as determined by the Director of Planning and
Development.
B. No outdoor lighting fixture or use which was lawfully installed or implemented
prior to the enactment of this Ordinance shall be required to be removed or
modified except as expressly provided herein; however, no modification or
replacement shall be made to a nonconforming fixture unless the fixture thereafter
conforms to the provisions of this Ordinance, except that identical lamp
replacement is allowed.
C. In the event that an outdoor lighting fixture is abandoned or is damaged to the
point of requiring repairs for safe operation, the repaired or replacement fixture shall
comply with the provisions of this Ordinance.
45.5 Approved materials and methods of construction or installation/operation.
A. The provisions of this Ordinance are not intended to prevent the use of any
design, material or method of installation or operation not specifically prescribed by
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this Ordinance, provided any such alternate has been approved by the City Council.
B. The City Council may approve any such proposed alternate provided that such
alternate:
(i) Provides at least equivalence to the applicable specific requirements of this
Ordinance; and
(ii) Is otherwise satisfactory and complies with the intent of this Ordinance.

45.6 Definitions.
The following words, terms and phrases, when used in this section, shall have the
meanings ascribed to them in this section, except where the context clearly indicates a
different meaning:
Abandonment means the discontinuation of use for a period of six (6) months.
Class 1 lighting means all outdoor lighting used for but not limited to outdoor sales or
eating areas, assembly or repair areas, advertising and other signs, recreational
facilities and other similar applications where color rendition is important.
Class 2 lighting means all outdoor lighting used for but not limited to illumination for
walkways, roadways, equipment yards, parking lots and outdoor security where general
illumination of the grounds is the primary concern.
Class 3 lighting means any outdoor lighting used for decorative effects, including but
not limited to architectural illumination, flag monument lighting, and illumination of trees,
bushes, etc.
Planning and Development Director means the Director of Planning and Development
for the city or his/her designated representative.
Development project means any residential, commercial, industrial or mixed use
subdivision plan or individual building development or remodeling plan which is
submitted to the city for approval.
Direct illumination means illumination resulting from light emitted directly from a lamp,
luminary or reflector, not light diffused through translucent signs or reflected from other
surfaces such as the ground or building faces.
Fully shielded fixture means that fixtures are shielded in such a manner that light rays
emitted by the fixture, either directly from the lamp or indirectly from the fixture, are
projected below a horizontal plane running through the lowest point on the fixture where
light is emitted. See Appendix A for examples.
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Installed means attached, or fixed in place, whether or not connected to a power
source.
Light trespass is spill light falling over property lines that illuminates adjacent grounds
or buildings in an objectionable manner.
Lumen is the unit used to measure the actual amount of visible light, which is produced
by a lamp as defined by the manufacturer.
Luminary means the complete lighting assembly, less the support assembly.
Multi-class lighting means any outdoor lighting used for more than one purpose, such
as security and decoration, when those purposes fall under the definitions for two or
more lighting classes as defined for Class 1, 2 and 3 lighting above.
Motion sensing security lighting means a fixture designed, and properly adjusted, to
illuminate an area around a residence or other building by means of switching on a
lamp when motion is detected inside the area or perimeter, and switching the lamp off
when the detected motion ceases.
Net acreage means the remaining ground area of a parcel after deleting all portions for
proposed and existing public rights-of-way and undeveloped area.
Outdoor light fixtures means all outdoor illuminating devices, reflective surfaces, lamps
and other devices, either permanently installed or portable, which are used for
illumination or advertisement. Such devices shall include, but are not limited to, search,
spot and floodlights for:
A. Buildings and structures.
B. Recreational areas.
C. Parking lot lighting.
D. Landscape and architectural lighting.
E. Billboards and other signs (advertising or other).
F. Street lighting, excluding antique street and pedestrian lighting as approved by
the City Council or such other person as they may authorize.
G. Product display area lighting.
H. Building overhangs and open canopies.
I. Security lighting.
Outdoor recreation facility means an area designed for active recreation, whether
publicly or privately owned, including but not limited to parks, baseball diamonds,
soccer and football fields, golf courses, tennis courts and swimming pools.
Person includes a corporation, company, partnership, firm, association or society, as
well as an individual.
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Security lighting means lighting designed to illuminate a property or grounds for the
purpose of visual security. This includes fully shielded lighting designed to be left on
during night time hours as well as motion sensing lighting fixtures.
Temporary lighting means lighting which does not conform to the provisions of this
Ordinance and which will not be used for more than one 45 day period within a
calendar year. Temporary lighting is intended for uses which by their nature are of
limited duration; e.g. holiday decorations, civic events, or construction projects.
Total outdoor light output means the maximum total amount of light, measured in
lumens, from all outdoor light fixtures on a property. For lamp types that vary in their
output as they age (such as high pressure sodium and metal halide), the initial output,
as defined by the manufacturer, is the value to be considered.
Unshielded fixture means a fixture that allows light to be emitted above the horizontal
directly from the lamp or indirectly from the fixture or a reflector. See Appendix A for
examples.
Watt is the unit used to measure the electrical power consumption (not the light output)
of a lamp.
45.7 Preferred source. Due to their high energy efficiency, long life and spectral
characteristics, low-pressure sodium (LPS) lamps are the preferred illumination source
throughout the city. Their use is encouraged for outdoor illumination whenever possible.
45.8 Liqhtinq requirements.
A. Outdoor floodlighting by flood light projection above the horizontal is prohibited
except for lamps specifically exempted under subsections K and Q of this section
and properly adjusted motion sensing security lighting fixtures as defined in section
45.6.
B. All light fixtures which are required to be shielded shall be installed in such a
manner that the shielding complies with the definition of fully shielded fixtures.
C. All light fixtures, including security lighting, except street lamps, shall be aimed or
shielded so that the direct illumination shall be confined to the property boundaries
of the source. Particular care is to be taken to assure that the direct illumination
does not fall onto or across any public or private street or road. Motion sensing
lighting fixtures shall be properly adjusted, according to the manufacturer's
instructions, to turn off when detected motion ceases.
D. No new mercury vapor light fixtures or replacement equipment other than bulbs
shall be sold or installed for use as outdoor lighting within the city after the effective
date of this Ordinance.
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E. Search lights, laser source lights, strobe or flashing lights, motion or illusion
lights or any similar high-intensity light shall not be permitted, except in
emergencies by police and fire personnel at their direction or as permitted in section
45.11. Does not include movie projection in conjunction with `Movies in the Park' or
an approved special event permit.
F. Class 1 lighting, including but not limited to, sales, service, commercial,
assembly, repair, maintenance, and industrial areas, may only continue in operation
until 10:00 p.m., or for as long as the area is in active use. This provision is not
applicable to fixtures lawfully installed or implemented prior to the adoption of the
Ordinance.
G. Class 2 lighting shall have no time restrictions except as specified by the City
Council for new projects as specified herein.
H. Class 3 lighting, except for flag pole lighting, should be extinguished after 10:00
p.m. or when the business closes, whichever is later, except that low-wattage
holiday decorations may remain on all night from November 1 to January 30.
I. Multi-class lighting, except for security lights, must conform to the time limitations
of the strictest class.
J. Except as permitted in subsections K, L and M of this section, total outdoor light
output, excluding streetlights used for illumination of public rights-of-way, of any
development project shall not exceed 100,000 lumens per net acre, averaged over
the entire property. No more than 5,500 lumens per net acre may be accounted for
by lamps in unshielded fixtures permitted in subsection Q of this section.
K. Lighting, in all cases, for all outdoor athletic fields, courts, tracks or ranges shall
be considered Class 1. Lighting allowed in this subsection shall be subject to
approval of the City Council. When the proposed lumens per acre exceeds the
limits of subsection J of this section, the installation shall be designed to achieve no
greater than the minimum luminance levels for the activity as recommended by the
Illuminating Engineering Society of North America (IESNA). The installation shall
also limit off-site spill (off the parcel containing the sports facility) to a maximum of
0.5 fc at any location on any nonresidential property, and 0.05 fc at any location on
any residential property, as measurable from any orientation of the measuring
device. Every such lighting system design shall be certified by a Texas registered
engineer as conforming to all applicable restrictions of this Ordinance. All events
shall be scheduled so as to complete all activity by 10:00 p.m. Illumination of the
playing field, court, track or range shall be permitted after 10:00 p.m. only to
conclude a scheduled event that was unable to conclude before 10:00 p.m. due to
unusual circumstances. Fully shielded lighting shall be required for fields designed
for amateur, recreational or nonprofessional sports activity. For professional level
sports facilities where fully shielded fixtures are not utilized, acceptable luminaries
shall include those which:
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(i) Are provided with internal or external glare control louvers, or both, and installed
so as to minimize uplight and offsite light trespass as required in subsection J of
this section; and
(ii) Are installed and maintained with aiming angles that permit no greater than two
percent of the light emitted by each fixture to project above the horizontal.

L. Lighting for outdoor display lots shall be considered Class 1, and shall conform to
the lumens per acre limits of subsection J of this section except as follows:
All such lighting shall utilize fully shielded luminaries that are installed in a fashion
that maintains the fully-shielded characteristics. When the proposed lumens per
acre exceed the limits of subsection J of this section the installation shall be
designed to achieve no greater than the minimum luminance levels for the activity
as recommended by the Illuminating Engineering Society of North America
(IESNA). The installation shall also limit off-site spill (off the parcel containing the
display lot) to a maximum of 0.5 fc at any location on any nonresidential property,
and 0.05 fc at any location on any residential property, as measurable from any
orientation of the measuring device. Every such lighting system design shall be
certified by a state registered engineer as conforming to all applicable restrictions of
this Ordinance. Outdoor display lot lighting exceeding the lumens per acre cap of
section J of this section shall be turned off at 10:00 p.m. or within 30 minutes after
closing of the business or activity whichever is later. Lighting in the outdoor display
lot after this time shall be limited to Class 2 lighting, and shall conform to all
restrictions of this Ordinance applicable for this class, including the lumens per acre
caps in section J of this section.
(ii) Lighting allowed in this subsection shall be subject to approval of the City
Council.
M. Lighting for service station or similar canopies shall be considered Class 1
lighting. All luminaries shall be flush with the lower surface of canopies and utilize
flat glass or plastic covers. The total light output used for illuminating service station
canopies, defined as the sum of undercanopy initial bare-lamp outputs in lumens,
shall not exceed 40 lumens per square foot of canopy. All lighting mounted under
the canopy except internally illuminated signs, shall be included in the total. Fifty
percent (50%) of the lumen output of all lamps mounted within or under a canopy,
except internally illuminated signs, is included in the lumen caps in subsection J of
this section.
N. Lighting used for all externally illuminated signs shall conform to all restrictions of
this Ordinance and shall be fully shielded.
O. All site lighting not directly associated with the special uses as permitted in
sections 45.6 and 45.8 shall conform to all lighting standards described in this
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Ordinance.
P. Outdoor internally illuminated advertising signs shall either be constructed with
an opaque background and translucent letters and symbols or with a colored (not
white, cream, off-white, yellow or other light color) translucent background, with
either translucent or opaque letters and symbols. Opaque means only that the
material must not transmit light from the internal illumination source; the color of
such opaque backgrounds is not restricted by this section. Lamps used for internal
illumination of such signs shall not be included in the lumens per net acre limit set in
subsection J of this section.
Q. The requirements for lamp source and shielding of light emissions for outdoor
light fixtures are as follows:
Shielding use code: A = allowed, unshielded; F = allowed, fully shielded
TABLE INSET:
Lamp Type
Class 1, 2 and 3 lighting:
All lamp types above 2,050 lumens
All types below 2,050 lumens
All neon tube lighting
Lamps in motion sensing security lights (see section 45.6)

Shielding
F (See Note 1)
A (See Note 2)
F
A (See section 45.6)

Note 1. Examples of lamp types of 2,050 lumens and below (the acceptability of a
particular light is decided by its lumen output, not wattage. Check manufacturer's
specifications):
1. 100 Watt Standard Incandescent and less
2. 100 Watt Midbreak Tungsten-Halogen (quartz) and less
3. 25 Watt T-12 Cool White Fluorescent and less
4. 18 Watt Low Pressure Sodium and less
Note 2. Lights shall be shielded whenever feasible to minimize light spilled into the
night sky or adjacent properties. Unshielded lights (all types) are limited to a maximum
of 5,500 lumens per net acre (see subsection J of this section. Residential parcels and
development projects containing one net acre or less are allowed 5,500 lumens of
unshielded light (all Classes).
45.9. Parkinq lot Iightinq standards. Lighting standards (poles) shall be sized in such
a manner that the top of any luminary does not exceed 30 feet above adjacent grade,
unless otherwise approved by the City Council.
45.10. Infrared security lighting. Such lighting is permitted in all zones with the
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following restrictions:
A. Fixed lights must be fully-shielded
.
B. Moveable lights, such as spot lights attached to infrared-sensitive cameras, must
be mounted such that the lights cannot be directed higher than 20 degrees below
the horizontal, measured from the center of the light beam.
45.11 Temporary lighting permits.
A. The Planning and Development Director may grant a permit for temporary
lighting if he/she finds all of the following:
(i) The purpose for which the lighting is proposed is not intended to extend beyond
45 days;
(ii) The proposed lighting is designed in such a manner as to minimize light pollution
as much as is feasible;
(iii) The proposed lighting will comply with the general intent of this Ordinance; and
(iv) The permit will be in the public interest.
B. The Planning and Development Director shall rule on the application within five
(5) business days from the date of submission of the request and notify the
applicant in writing of his/her decision. The Planning and Development Director may
grant one renewal of the permit for an additional 30 days if he/she finds that,
because of an unanticipated change in circumstances, a renewal would be in the
public interest. The Planning and Development Director is not authorized to grant
more than one temporary permit and one renewal for the same property within one
calendar year.
C. Temporary lighting permits are not required for low-wattage holiday lighting.
45.12 Variances. Any person desiring to install an outdoor lighting fixture in violation of
this Ordinance may apply to the Board of Adjustment for a variance from the regulation
in question. Such variances shall be allowed only as provided by section 9.6.
45.13 Permits and plan review.
A. Whenever a person is required to obtain a building or electrical permit for
outdoor lighting or signage, a conditional use permit, subdivision approval or any
site development plan approval by the city, including all city projects, or whenever a
person requests annexation or rezoning, the applicant shall, as a part of said
application, submit sufficient information to enable the Planning and Development
Director to determine whether the proposed lighting will comply with this Ordinance.
All applications may be subject to review and action by the City Council at the
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discretion of the Planning and Development Director or the City Council.
B. All applications, except those for single family residences, shall include the
following-(i) Site plan indicating the proposed location of all outdoor lighting fixtures;
(ii) A description of each illuminating device, fixture, lamp, support and shield. This
description may include, but is not limited to, manufacturer's catalog cuts and
drawings (including sections where required), lamp types and lumen outputs;
(iii) Photometric data, such as that furnished by manufacturers, or similar, showing
the angle of cut-off of light emissions for the proposed luminaire; and
(iv) Such other information as the Planning and Development Director may
determine is necessary to ensure compliance with this Ordinance.
C. If the Planning and Development Director determines that the proposed lighting
does not comply with this Ordinance, the permit shall not be issued or the plan
approved.
45.14 Violations and enforcement. It shall be unlawful to install or operate an outdoor
light fixture in violation of this Ordinance. Any person violating any provisions of this
Ordinance shall be guilty of a misdemeanor. Each and every day during which the
illegal erection, maintenance and use continues is a separate offense.
Part 3-All ordinances and resolutions, or parts of ordinances and resolutions, in conflict
with this Ordinance are hereby repealed, and are no longer of any force and effect. If
any provision of this ordinance or application thereof to any person or circumstance
shall be held invalid, such invalidity shall not affect the other provisions, or application
thereof, of this ordinance which can be given
effect without the invalid provision or application, and to this end the provisions of this
ordinance are hereby declared to be severable.
Part 4-.This Ordinance shall become effective in accordance with the City Charter and
the laws of the State of Texas.
READ and APPROVED on First Reading on the 12th day of June, 2007.
READ and ADOPTED on Second Reading on the 26th day of June, 2007.
APPROVED:

By: Tom Scott
Mayor
ATTEST:

Teresa Valdez
City Secretary
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JBSA-CAMP BULLIS IMPLEMENTATION
COUNTY OF BEXAR
CITY OF SAN ANTONIO
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COMMISSIONERS COURT REGULATION
No. 12.501.072208
DATE APPROVED:

July 22, 2008

EFFECTIVE DATE:

July 22, 2008

ORDER FOR REGULATION OF OUTDOOR LIGHTING IN THE
UNINCORPORATED AREAS OF BEXAR COUNTY, TEXAS
WITHIN 3 MILES OF THE CAMP BULLIS BOUNDRIES
WHEREAS, Camp Bullis is a critical training facility for the United States military, where all
branches of the service train their medical personnel to function at night, under fire; and
WHEREAS, the continued viability of Camp Bullis for such training purposes is essential to the
readiness of the Unites States military, the utility of Ft. Sam Houston, and the vitality of Bexar
County’s economy; and
WHEREAS, the Texas Legislature passed and Governor Rick Perry signed into law on May 25,
2007, House Bill 1852 (Corte/Van de Putte)(now Subchapter B of the Texas Local Government
Code Chapter 240), providing that on the request of a United States military installation, base, or
camp commanding officer, the commissioners court of a county, any part of which is located
immediately adjacent to the installation, base, or camp, may adopt orders regulating the
installation and use of outdoor lighting; and
WHEREAS, on April 9, 2008, Bexar County received a letter from Major General Russell Czerw,
Commanding General, U.S. Army Medical Department Center and School and Fort Sam
Houston, requesting that Bexar County issue an order regulating outdoor night-time lighting for
new construction within three miles of the boundaries of Camp Bullis in order to protect military
night training activities; and
WHEREAS, a Camp Bullis Joint Use Land Study is currently being conducted by the City of San
Antonio; and
WHEREAS, after giving at least two weeks public notice, the Bexar County Commissioners
Court conducted a hearing on the proposed adoption of this Order on July 22, 2008; and
WHEREAS, after conducting the public hearing, the Bexar County Commissioners Court
determined to adopt the proposed Order with the intent that, upon completion of the Camp Bullis
Joint Use Land Study, the Order will be reviewed for compatibility with the Study;
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NOW, THEREFORE, BE IT ORDERED BY THE COMMISSIONERS COURT OF
BEXAR COUNTY, TEXAS:

Article I
DEFINITIONS
1.1 In this Order:
(a) Camp Bullis: US Military training base in north Bexar County.
(b) Camp Bullis Buffer Zone: An area the extends 3 miles in all directions from the Camp
Bullis boundaries (See Exhibit 1 attached to this Order).
(c) Direct light: Light emitted directly from the lamp, off of the reflector diffuser, or
through the refractor or diffuser lens, of a luminary.
(d) Exempted luminaries: Luminaries that were existing, in place, and operational prior to
the effective date of this light court order.
(e) Full cutoff (FCO): Describes a luminaire light distribution where 100 candela per 1,000
lamp lumens (ten percent) may emit at all vertical angles beginning at 80 degrees up from nadir
to less than 90 degrees, and zero candela per 1,000 lamp lumens (zero percent) is allowed at 90
degrees (horizontal plane) and all angles above. This applies to all horizontal angles around the
luminaire. A full cutoff luminaire is also fully shielded.
(f) Footcandle (fc): A unit of light measurement equal to one lumen per square foot.
(g) Fully shielded: A lighting fixture constructed in such a manner that all light emitted by
the fixture, either directly from the lamp or a diffusing element, or indirectly by reflection or
refraction from any part of the luminaire, is projected below the horizontal plane as determined
by photometric test or certified by the manufacturer. A fully shielded fixture is not necessarily
full cutoff.
(h) Glare: A luminance produced by bright sources in the field-of-view superimposed on the
image in the eye reducing contrast and hence visibility.
(i) “IESNA” (or “IES”): An acronym for the Illuminating Engineering Society of North
America. The IESNA makes recommendations for outdoor lighting, but does not set outdoor
lighting community standards, which are set through local court orders.
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(j) Illuminance: The quantity of light arriving at a surface measured in lux or footcandles.
(k) Intermittent lighting: Luminaries that do not remain on for an extended period of time.
(l) Lumen: A unit of luminous flux. One footcandle is one lumen per square foot. For the
purpose of this regulation, the lumen-output values shall be the initial lumen output ratings of a
lamp. The lumen rating associated with a given lamp is generally indicated on its packaging or
may be obtained from the manufacturer.
(m) Luminary: 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.
(n) Nadir: The direction pointing vertically down from the lowest light emitting part of the
luminaire (see Exhibit 2 for an example).

Exhibit 2
(o) Outdoor lighting: Nighttime illumination of an outside area or object by any man-made
device that is located outdoors and produces light.
(p) Temporary outdoor lighting: Lighting for a specific unusual purpose of an outside area
or object by any man-made device that produces light for a period of less than seven days, with
at least 30 days passing before being used again.
(q) Trespass lighting: Light emitted by a luminary which falls outside the boundaries of the
property on which the luminary is sited.
Article II
LIGHTING REQUIREMENTS
2.0 Generally. All public and private outdoor lighting installed after the effective date of this
order in the Camp Bullis Buffer Zone shall be in conformance with the requirements established
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by this Article.

Exhibit 3
2.1 Control of glare. Any luminary that is aimed, directed, or focused so as to cause direct
light from the luminary to be directed toward residential buildings on adjacent or nearby land, or
to create glare perceptible to persons operating motor vehicles on public ways is prohibited. Such
luminary must be redirected or its light output controlled as necessary to eliminate such
conditions.
2.2 Residential lighting.
(a) No residential trespass lighting may exceed one and one-half footcandles at the property
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line, with the exception of intermittent lighting.
(b) Intermittent lighting must be of the "motion sensor" type that stays on for a period of
time not to exceed five minutes and has a sensitivity setting that allows the luminary to be
activated only when motion is detected on the site.
(c) It is highly recommended that all residential lighting also comply with subsections
2.3(a)(1)-(3), (a)(7) and (a)(8) below.
2.3 Commercial lighting.
(a) Generally:
(1) No lighting installed on any commercial property may fit the "Unacceptable
Fixture" designation as shown in Exhibit 3.
(2) For lighting horizontal tasks such as roadways, sidewalks, entrances and parking
area, fixtures must meet "full cutoff" criteria (no light output emitted above 90 degrees at any
lateral angle around the fixture).
(3) NEMA-head fixtures, a.k.a. "barn lights" or "dusk-to-dawn lights," shall not be
permitted on any commercial property unless fitted with a county-approved reflector to render
them full cutoff.
(4) "Park style" or "period style" fixtures shall not be permitted on any commercial
property unless fitted with a county-approved reflector to render them full cutoff.
(5) Wallpack fixtures shall not be permitted on any commercial property unless fitted
with a county-approved reflector to render them full cutoff.
(6) All trespass lighting shall not exceed two and one-half footcandles measured at the
property line.
(7) Floodlight fixtures must be aimed so as to prevent direct radiation of light into the
open sky at any angle above the horizontal plane as shown in Exhibit 4 and verified using the
method shown in Exhibit 5.
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Exhibit 4

Exhibit 5
(8) All outdoor lighting on commercial property shall be full cutoff and the
documentation to prove full cutoff status of outdoor lighting must be provided to the county from
the manufacturer or firm handling the installation of said outdoor lighting.
(b) Service stations and other outdoor facilities:
(1) Outdoor sales and service stations canopies must utilize canopy lights that are fully
recessed into the canopy or are fully shielded by the canopy.
(2) The following average maintained illuminance levels for service stations must not be
exceeded:
Service Station
Lighting
Component
Level
Approach
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Driveway

2.0 fc

Pump Island

10.0 fc

Building Façade

3.0 fc

Service Areas

3.0 fc

Landscape Highlights

2.0 fc

2.5 Parking lot lighting. All parking lot lighting must be full cutoff shielding and minimum
illuminance levels as defined in this Article under Exhibit 3. The recommended construction
material for parking lots within the Camp Bullis Buffer Zone is bituminous concrete, better
known as asphalt, to minimize reflected light from the lot surface.
2.6 Outdoor advertising signs.
(a) Lighting fixtures used to illuminate an outdoor advertising sign must conform to the
requirements specified in this Article.
(b) Outdoor advertising signs constructed of translucent materials and wholly illuminated
from within do not require shielding. Dark backgrounds with light lettering or symbols are
preferred.
(c) Internally illuminated panel signs with translucent letters and symbols on an opaque
background have no operational time restrictions, but should be strongly considered as
unnecessary lighting. Internally illuminated panel signs with dark letters and symbols on a white
background fall under the category of unnecessary lighting.
(d) Examples of necessary outdoor lighting include lighting associated with flag display,
safety, and security.
(e) After closing hours, businesses must reduce outdoor lighting between the hours of 11:00
p.m. and sunrise by turning off any unnecessary lights. Any business that is open twenty-four
(24) hours a day must comply with the lighting levels set out in these Regulations at all times
when it is open for business.
2.7 Local Street lighting.
(a) Local streets are not required to have streetlights in the unincorporated area of Bexar
County. However, this subsection regulates the illumination levels for streetlights that are
installed on any local street.
(b) Local streetlight illumination must follow the guidelines in paragraph (d) of this
subsection unless a licensed professional engineer trained and experienced in the science of
illumination engineering deems other illumination levels more appropriate for existing
conditions.
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(c) All standard streetlights must utilize full cutoff optics (FCO) type luminaires that are
installed level to the ground in two intersecting perpendicular planes (see Exhibit 6), and should
be horizontally level in all directions.

Exhibit 6.
(d) New ornamental street lights must be classified as either IES "Full Cutoff' or IES
"Cutoff” as determined by a valid photometric report. This report must be generated for the
specified model by a qualified testing lab (testing to IES standards) and must include a full
vertical evaluation up through 180 degrees, otherwise that fixture will be unacceptable.
2.8 Public Roadway Illimination. To the extent allowed by federal and state law this Article
limits luminaries used for public-roadway illumination to a maximum height of 25 feet, the
location of which may be positioned at that height up to the edge of any bordering property.
2.7 Tower and Structure Lighting. Unless otherwise required by the Federal Communications
Commission (FCC) or Federal Aviation Administration (FAA), towers or other structures
requiring obstruction lighting at night must be of the minimum luminous intensity oscillating red
in color.
2.8 Other Prohibited Lighting. Unless authorized by commissioners court by specific court
order for a special event:
(a) the use of laser source light or any similar high intensity light, such as used for
outdoor advertising or entertainment, when projected above the horizontal is prohibited; and
(b) the operation of searchlights for advertising purposes is prohibited.
Article III
EXEMPTIONS
3.0 The following types of outdoor lighting are exempt from the requirements of Article II:
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(a) All outdoor lighting in place prior to the effective date of this Order;
(b) Temporary lighting as needed by police, emergency medical technicians, and fire
personnel; or for meteorological data gathering purposes; and
(c) Outdoor lighting that is owned or maintained for the purpose of illuminating:
(1) a tract of land that is maintained as a single-family residence and that is located
outside the boundaries of a platted subdivision;
(2) a tract of land maintained for agricultural use;
(3) an activity that takes place on a tract of land maintained for agricultural use;
(4) structures or related improvements located on a tract of land maintained for
agricultural use; or
(5) a correctional facility operated by or under a contract with the Texas Department of
Criminal Justice.
3.1 Usage of luminaires that do not conform with Article II.
(a) Outdoor Recreational Facilities: No outdoor recreational facility shall be illuminated by
nonconforming means from 11 PM local time to sunrise except to conclude a specific
recreational activity already in progress.
(b) Outdoor Display Lighting: Display lighting using nonconforming outdoor luminaires
with metal halide bulbs must not be used for security lighting after 11 PM local time to sunrise
(or after closing hours if before 11 PM local time to sunrise).
3.2 Maintenance and repair of luminaires that do not conform with Article II. Voluntary
compliance with the following maintenance, repair, modified an/or upgrade provisions of this
Order are expected of the citizens of Bexar County in an effort to enhance the military operations
at Camp Bullis:
(a) Except for lamp replacement, no luminaire should be repaired and/or modified to
perpetuate its existence unless the repair and/or modification maintains conformance or makes
the luminaire conforming to this Order.
(b) If a lamp is available that makes a luminaire conform, or progress towards conformance
with this Order’s required illuminance level, then such a lamp should be utilized when the lamp
is replaced.
(c) Spotlights and floodlights, with a total luminous flux greater than 1800 lumens, elevated
above the ground on poles or buildings and used for area lighting should be adjusted so that their
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axis of illumination is at an angle not greater than 20 degrees measured from the vertical line
between the fixture and the ground. This subsection applies only to spotlights and floodlights
with adjustable mounts and does not apply to outdoor recreational facilities.
Article IV
ADMINISTRATION
4.0 Enforcement.
4.1 The Department of Infrastructure Services (the “Department”) shall administer the
regulations adopted in this Order.
4.2 The Department shall give written notice to the owner of the property on which a outdoor
lighting violation as defined in this Order exists.
(a) The notice shall state:
(1) the specific condition that constitutes a violation; and
(2) that the person receiving notice must correct the violation not later than the 30 th day
after the date on which the notice is served if the person has not previously received a
notice regarding a violation on the premises, or the 10th business day after the date on
which the notice is served, if the person has previously received a notice of violation of
this order;
(b) Failure to correct the violation after the second notice will result in a Class C
Misdemeanor being filed on the owner.
(c) Written notice shall be served on the owner or his agent:
(1) In person or by registered or certified mail, return receipt requested; or
(2) If personal service cannot be obtained or the address of the owner or his agent is
unknown, by posting a copy of the notice on the premises on which the nuisance exists
and by publishing the notice in a newspaper with general circulation in the county two
times within 10 consecutive days.
(3) If the occupier of the premises is not the owner or his agent, the occupier shall also
be served with notice: (a) in person or by registered or certified mail; or (b) if personal service
cannot be obtained, by posting a copy of the notice on the premises.
4.3 A separate offense occurs on each day all elements of the offense exist.
4.4 The County may not approve any further plat, permit or plan for any subdivision that installs
new street lighting that does not meet the street lighting standards of this Order.
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Article V
VARIANCES/ TEMPORARY EXEMPTIONS
5.0 Variances. Commissioners Court may grant a variance to the requirements of this Order
where a literal enforcement of the provisions will result in unnecessary hardship. A variance
request must be submitted to the Commissioners Court in writing that sets out the basis for the
request. No variance can be granted unless:
(a) It will not be contrary to public interest;
(b) It will be in harmony with the spirit and purposes of this Order;
(c) The plight of the owner of the property for which the variance is sought is due to unique
circumstances existing on the property, and the unique circumstances were not created by the
owner of the property and are not merely financial; and
(d) The variance will not substantially weaken the general purposes of this Order
5.2 Temporary Exemption. Any individual may submit a written request to the County Judge or
designated official for a temporary exemption from the requirements of this Order. The request
for the exemption must contain the following information:
(a) Proposed use and location of the outdoor light requested.
(b) Type of lamp or lamps to be used, including manufacturer’s part number and initial
lumens.
(c) Type of light fixture used, including manufacturer’s model number and specification
(cut) sheets indicating photometric distribution data stated in isofootcandle diagrams.
(e) Starting and ending dates for temporary exemption.
(f) Contact information including name of requester, affiliation (if applicable), address and
telephone number.
Article VI
VALIDITY AND SEVERABILITY
6.1 Where any provision of federal or state law conflicts with any provision of this Order, the
more restrictive provision will govern.
6.3 Severability. If any portion of this Order is held to be invalid or unconstitutional by a court
of competent jurisdiction, that decree or decision shall be limited to the particular portion of this
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EXHIBITS:
Exhibit 1.. Camp Bullis Buffer Zone
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Sec. 35-339.04. Military Lighting Overlay Districts.
STATEMENT OF PURPOSE
The purpose of this section is to establish regulations for outdoor lighting impacting military operations within five (5) miles of the
perimeter of Camp Bullis/Camp Stanley, Randolph Air Force Base, and Lackland Air Force Base.
Specific purposes of these lighting districts are as follows:
•To reduce glare and potential distractions to night time training exercises occurring within this area.
•To balance the needs of the military, the City of San Antonio, and property owners regarding responsible development including
outdoor lighting within this area.
Designation Criteria. To be designated as a military lighting overlay district, an area must be within five (5) miles of the perimeter of
Camp Bullis/Camp Stanley, Randolph Air Force Base, or Lackland Air Force Base; provided, however, that if a Joint Land Use Study
determines that lighting regulations are required in a smaller area than those required in a designated district, the City may initiate a rezoning
to remove properties from a military lighting overlay district. If a Joint Land Use Study determines that different regulations are required or
recommended, the City may modify the district regulations accordingly.
(a)

(b)

Zoning Process and Classification.
(1)
This section establishes a military lighting overlay district, specifies the general purposes of the military lighting overlay
district and the scope of the standards within that district.
(2)
The military lighting overlay district is established as an overlay to the regular base zoning districts.
(3)
The planning and development services department shall coordinate with other appropriate departments or agencies in
order to evaluate land use, traffic and other development related issues in determining the necessity of establishing a
military lighting overlay district. All parties in interest and citizens shall have an opportunity to be heard at a public hearing
in accordance with Chapter 211 of the Local Government Code.
(4)
The zoning designation for the military lighting overlay district shall consist of a base zone symbol and the military lighting
overlay district symbol "MLOD" as a suffix. Military lighting overlay districts shall be numbered sequentially to distinguish
among different districts, i.e., "MLOD-1," "MLOD-2," etc.
District Standards.
(1)
As used in this article, the following terms shall be defined as follows:
Business: A person, partnership, corporation, or organization engaged in commerce, manufacturing, or a service; profit
and non-profit seeking enterprise or concern. The definition is intended to be broadly construed and shall include, but not
be limited to, charitable organizations.
Candela: The unit of measure indicating the luminous intensity (candlepower) of a light source in a specific direction.
Digital Sign: Catho-ray tube (CRT), flat panel liquid-crystal display (LCD), plasma, aerial imaging, projector or other
electronic devices that are at the end-point of a digital signage system, presenting the content to include: Dynamic signs,
electronic signs, digital media advertising, as well as signs within a Digital Signage Network, In-store TV Network, Captive
Audience Network, Narrowcasting Network, Out-of-home Media Network, Digital Media Network, and Advertising
Network.
Direct light: Light emitted directly from the lamp, off of the reflector diffuser, or through the refractor or diffuser lens of a
luminaire.
Exempted nonconforming luminaires: Any existing luminaires which were lawfully in place according to all applicable city
ordinances at the time, but which do not now comply with all applicable regulations as of the effective date of district
designation.
Foot-candle (fc): A unit of light measurement equal to one (1) lumen per square foot.
Full cutoff: Describes a luminaire light distribution where one hundred (100) candela per one thousand (1,000) lamp
lumens (ten (10) percent) may emit at all vertical angles beginning at eighty (80) degrees up from nadir to less than ninety
(90) degrees, and 0 (zero) candela per one thousand (1,000) lamp lumens (zero percent) is allowed at ninety (90)
degrees (horizontal plane) and all angles above. This applies to all horizontal angles around the luminaire. A full cutoff
luminaire is also fully shielded. (See Exhibit 2).
Fully shielded: A lighting fixture constructed in such a manner that all light emitted by the fixture, either directly from the
lamp or a diffusing element, or indirectly by reflection or refraction from any part of the luminaire, is projected below the
horizontal plane as determined by photometric test or certified by the manufacturer. A fully shielded fixture is not
necessarily full cutoff.
Gasoline filling station: Shall have the definition as provided in Appendix A of the Unified Development Code.
Glare: A luminance produced by bright sources in the field-of-view superimposed on the image in the eye reducing
contrast and hence visibility.
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"IESNA" (or "IES"): An acronym for the Illuminating Engineering Society of North America. The IESNA makes
recommendations for outdoor lighting but does not set outdoor lighting community standards which are set through local
regulations.
Illuminance: The quantity of light arriving at a surface measured in foot-candles.
Intermittent lighting: Luminaires that do not remain on for more than five (5) minutes.
Lumen: A unit of luminous flux. For purposes of this section, the lumen-output values shall be the initial lumen output
ratings of a lamp. The lumen rating associated with a given lamp is generally indicated on its packaging or may be
obtained from the manufacturer.
Luminaire: A complete lighting fixture 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.
Luminous flux: A quantitative expression of the brilliance of a source of visible light which is electromagnetic energy within
the wavelength range of approximately three hundred ninety (390) nanometers (nm) to seven hundred seventy (770) nm.
This quantity is measured in terms of the power emitted per unit solid angle from an isotropic radiator, a theoretical point
source that radiates equally in all directions in three-dimensional space.
Nadir: The direction pointing vertically down from the lowest light emitting part of the luminaire (see Exhibit 2 for an
example).
Nit: A unit of illuminative brightness equal to one (1) candle per square meter, measured perpendicular to the rays of the
source.
Outdoor lighting: Illumination of an outside area or object by any man-made device that is located outdoors and produces
light.
Temporary outdoor lighting: Lighting allowed as specified in an approved temporary permit pursuant to the requirements
of subsection 15.I below.
Trespass lighting: Light emitted by a luminaire that falls outside the boundaries of the property on which the luminaire is
sited.

(2)

All public and private outdoor lighting installed after the effective date(s) of an MLOD district designation shall conform to
the requirements established by this section.

(3)

Any luminaire in a new development that is aimed, directed, or focused so as to cause direct light from the luminaire to be
directed toward an adjacent military base, camp or installation is prohibited. Such luminaire must be redirected or its light
output controlled to eliminate such conditions.
For new development properties situated at or above one thousand two hundred (1,200) feet in elevation (above sea
level), and which are situated within one (1) mile from the perimeter of the affected military installation, all lighting shall be
fully screened from the affected military installation(s). Methods of screening can include, but are not limited to, fencing
and landscaping.
Residential Lighting.
A.
No trespass lighting within residential areas may exceed one and one-half (1½) foot-candles at the property line,

(4)

(5)

B.
(6)

Page 258

with the exception of intermittent lighting which can be up to two (2) foot-candles.
All lighting within residential areas must comply with commercial lighting subsections (6)A—E below.

Commercial Lighting.
A.
All lighting fixtures installed on any commercial property and which include or exceed two (2) foot-candles shall be
fitted to render them full cutoff (no light output emitted above ninety (90) degrees at any lateral angle around the
fixture.) See "acceptable fixture" designation as shown in Exhibit 3. The manufacturer or firm handling the
installation of outdoor lighting must provide documentation to prove full cutoff status of outdoor lighting to the
planning and development services department during the plan review stage.
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Exhibit 3
Acceptable vs. Unacceptable Fixture Examples

B.
C.

D.
E.

For lighting horizontal tasks such as roadways, sidewalks, entrances and parking areas, fixtures must meet "full
cutoff" criteria (no light output emitted above ninety (90) degrees at any lateral angle around the fixture).
Intermittent lighting must be of the "motion sensor" type that stays on for a period of time not to exceed five (5)
minutes and has a sensitivity setting that allows the luminaire to be activated only when motion is detected on the
site.
All trespass lighting shall not exceed two and one-half (2½) foot-candles measured at the property line, except that
residential trespass lighting is regulated in subsection b(5)A above.
Floodlight fixtures must be aimed so as to prevent direct radiation of light into the open sky at any angle above the
horizontal plane as shown in Exhibit 4 and verified using a tool such as shown in Exhibit 5.
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Exhbit 4

Exhibit 5
Exhibit 5: This is a tool for aiming lights such as the floodlight represented in Exhibit 4. This tool would verify the angle of 20º by placing the
upper edge of the tool against the floodlight lens and adjusting the floodlight so that a level parallel to the bottom edge shows level.
F.
With the exception of lighting which is required for security and safety such as parking lot illumination, businesses
must turn off outdoor lights emitting illumination levels exceeding two (2) foot-candles (fc) after 11:00 p.m.
G.
Lighting installed to illuminate construction sites in order to secure or protect equipment at night shall meet the
requirements of subsection b.(6)A above.
(7)
Gasoline Filling Stations:
A.
B.

Outdoor sales and service station canopies must utilize canopy lights that are fully recessed into the canopy or are
fully shielded by the canopy.
The following average maintained illuminance levels for service stations must not be exceeded:
Service Station
Component

Lighting Level

Approach
Driveway
Pump Island
Building Facade
Service Areas
Landscape Highlights

2.0 fc
2.0 fc
10.0 fc
3.0 fc
3.0 fc
2.0 fc

Note: fc = foot-candle
(8)
Parking Lot and Parking Structure Lighting:
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A.
B.
C.

D.

(9)

Total pole and fixture height shall comply with section 35-392.b of this Chapter.
All lighting luminaires in surface parking lots and on the top decks of parking structures shall be fitted to render
them full cutoff.
Reflectivity. In order to allow for a variety of surface material options:
a.
Surface parking lots shall be designed, coated or constructed so that illumination levels are no more than
what is reflected from asphalt at an average of twenty (20) foot-candles.
b.
Top decks of parking structures shall be designed, coated or constructed so that illumination levels are no
more than what is reflected from asphalt at an average of fifteen (15) foot-candles.
One (1) hour after closing, businesses must turn off at least fifty (50) percent of lighting luminaires in surface
parking lots and on top decks of parking structures; however, those luminaires turned off may be set to function
utilizing a motion detector system or dimmer.

Outdoor Sign Lighting.
A.
All signs located within three-quarters (¾) of a mile of Camp Bullis/Camp Stanley shall be positioned in such a
manner and contain "dark sky" approved shielding devices as to significantly reduce spillover light affecting the
military installation and operations. In no instance shall signs be positioned facing parallel to the adjacent
boundaries of the military installation.
B.
On-premises signs may remain illuminated during regular business hours, but may not be illuminated later than

C.
D.

E.
F.

G.

H.

one-half (½) hour after the business is no longer open to the public, nor prior to the daily opening of the business to
the public.
On-premises signs utilizing neon tube lighting shall be exempt from the requirements of subsection B above.
Single-tenant on-premises signs shall be illuminated at a level no greater than seven (7) foot-candles measured at
five (5) feet from the light source. Multi-tenant on-premises signs shall be illuminated at a level no greater than
twelve (12) foot-candles measured at five (5) feet from the light sources.
Exterior means of illumination utilized for on-premises signs shall be positioned in a "top down" manner as depicted
in Exhibit 4. Bottom-mounted fixtures shall not be used for on-premises signs.
Conventional non-digital off-premises signs shall employ an illumination system utilizing no more than two (2)
luminaires to illuminate each sign message area (face). Each luminaire shall employ a refractor and hood that
focuses the light on to the sign face and each luminaire may not exceed four hundred (400) watts.
All on-premises and off-premises digital signs shall be illuminated at a level no greater than 0.3 footcandles over
ambient light levels for the location and time and shall employ light cutoff devices, such as louvers, to minimize
light escaping above the horizontal plane. This subsection (9)G. is not exempt from the requirements of subsection
(9)B. above.
Other than the requirements contained in subsection b(1) and subsection (9), the installation, operation, alteration,
repair or improvement of an illumination device used for an off-premises sign are not subject to the other provisions
of sections 35-339.04 or 35-498, but are subject to provisions of Chapter 28 and Chapter 35 as appropriate.

I.

(10)

Nothing in this section shall be interpreted to authorize signs in areas of the city prohibiting signs.
Street Lighting.
A.
This subsection regulates the illumination levels for street lights that are installed on any street and must follow the
B.

C.

American National Standard Practice for Roadway Lighting under the IESNA.
Street light illumination must follow the guidelines in paragraph D. of this subsection unless a licensed professional
engineer, trained and experienced in the science of illumination engineering, deems other illumination levels based
on IESNA standards more appropriate for existing conditions and staff concurs with this assessment.
All standard streetlights must utilize full cutoff type luminaires that are installed level to the ground in two
intersecting perpendicular planes (see Exhibit 6), and should be horizontally level in all directions.
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Exhibit 6
D.

(11)

(12)
(13)

New ornamental street lights must be classified as either IES "Full Cutoff' or IES "Cutoff" as determined by a valid
photometric report. This report must be generated for the specified model by a qualified testing lab (testing to IES
standards) and must include a full vertical evaluation through one hundred eighty (180) degrees, otherwise that
fixture will be unacceptable.

LEED Standards. It is encouraged that, where possible, LEED (The Leadership in Energy and Environmental Design)
certified lighting standards be substituted for the requirements of subsections (5) through (10) above, so long as the
minimum standards of this section are met. If a project utilizes LEED certified lighting standards, the remainder of a
project's design does not have to meet LEED standards.
Tower and Structure Lighting. See FCC or FAA regulations.
Other Prohibited Lighting. Unless authorized by the city council by specific ordinance for a special event:
A.
The use of laser source light or any similar high intensity light, such as used for outdoor advertising or
entertainment, when projected above the horizontal plane is prohibited; and
B.
The operation of searchlights for any purposes is prohibited.

(14)

Unmanned Automated Teller Machine Lighting. Unmanned automated teller machines (ATMs) shall comply with the
requirements as listed in section 59.307, Texas Finance Code and this article by utilizing fully shielded or full cutoff
luminaires as appropriate.

(15)

Exemptions. The following outdoor lighting instances are exempt from the lighting requirements of this section:
A.
All legal outdoor lighting in place prior to the effective date of an MLOD district designation. (see section (16)
below).
B.
Outdoor lighting for which light is produced directly by the combustion of fossil fuels.
C.

Outdoor lighting used during law enforcement, fire, and medical activities and for meteorological data gathering
purposes.

D.

Outdoor lighting employed during emergency or night-time repairs of roads and utilities.
Lighting required by law to be installed on motor vehicles.

E.
F.
G.
H.
I.

Lighting required for the safe operation of aircraft.
Outdoor lighting installed on Federal and State facilities; however, voluntary compliance is encouraged.
Decorative holiday lighting from November 15 through the next January 15.
Temporary exemptions: Any individual may submit a written request to the director for temporary lighting and
obtain a temporary electrical permit. The permit may grant temporary lighting for a period not to exceed thirty (30)
days, with at least thirty (30) days passing before another temporary electrical permit may be issued. The request
for temporary lighting must contain the following information in addition to information required to obtain a
temporary electrical permit:
a.
Proposed use and location of the outdoor light requested.
b.
c.
d.
e.

(16)
Page 262

Type of lamp(s) to be used, including manufacturer's part number and initial lumens.
Type of light fixture used, including manufacturer's model number and specification (cut) sheets indicating
photometric distribution data stated in iso foot-candle diagrams.
Starting and ending dates for temporary lighting use.
Contact information including name of requester, affiliation (if applicable), address and telephone number.

f.
And such other information the director may require.
Maintenance and Repair of Legal Nonconforming Luminaires.
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A.
B.

(17)
(18)

All luminaires lawfully in place prior to the effective date(s) of an MLOD district designation shall have legal
nonconforming status.
Minor repair and maintenance of legal nonconforming luminaires up to fifty (50) percent of the replacement value is
allowed, however any alteration in excess of fifty (50) percent shall terminate the nonconforming status and at that
time all standards of this section must be met.

Administration. The director shall administer this section.
Variances and Special Exceptions.
A.
The board of adjustment may grant a variance to the requirements of this section where a literal enforcement of the

B.

provisions will result in unnecessary hardship. A variance request must be submitted to the city in writing that sets
out the basis for the request. No variance can be granted unless it meets the approval criteria outlined in
subsection 35-482(e).
A special exception to the requirements of this section may be granted by the board of adjustment where a plan's
lighting design does not meet strict design standards but alternative methods may be used which meet the intent of
the Code.

(Ord. No. 2008-12-11-1133, § 1, 12-11-08)
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Section 26.575.150 Outdoor Lighting.

Chapter 26.575 MISCELLANEOUS SUPPLEMENTAL REGULATIONS

Section 26.575.150 Outdoor Lighting.

A. Intent and Purpose. The City of Aspen has experienced a significant increase in the use of
exterior illumination. City residents’ value small town character and the qualities associated with
this character, including the ability to view the stars against a dark sky. They recognize that
inappropriate and poorly designed or installed outdoor lighting causes unsafe and unpleasant
conditions, limits their ability to enjoy the nighttime sky, and results in unnecessary use of electric
power. It is also recognized that some exterior lighting is appropriate and necessary.
This Section is intended to help maintain the health, safety, and welfare of the residents of Aspen through
regulation of exterior lighting in order to:
a.

promote safety and security;

b.

help preserve the small town character;

c.

eliminate the escalation of nighttime light pollution;

d.

reduce glaring and offensive light sources;

e.

provide clear guidance to builders and developers;

f.

encourage the use of improved technologies for lighting;

g.

conserve energy; and,

h.

prevent inappropriate and poorly designed or installed outdoor lighting.

B. Applicability. The lighting standards of this Section shall be applicable to all outdoor lighting
within the City of Aspen. Existing outdoor lighting shall be considered legal non-conforming
lighting for one year from the adoption date of this ordinance.
C.

Definitions.

Fully Shielded Light: light fixtures shielded or constructed so that no light rays are
directly emitted by the installed fixture at angles above the horizontal plane as certified by a
photometric test report. The fixture must also be properly installed to effectively down direct light
in order to conform with the definition.
(a)

Foot-candles: a unit of illumination of a surface that is equal to one lumen per square
foot. For the purposes of these regulations, foot-candles shall be measured at a height of 3 ft.
above finished grade.
(b)

(c)
Fixture Height: height of the fixture shall be the vertical distance from the ground directly
below the centerline of the fixture to the lowest direct light emitting part of the fixture.

High Intensity Discharge Light Source (HID): Light sources characterized by an arc
tube or discharge capsule that produces light, with typical sources being metal halide, high
(d)
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Section 26.575.150 Outdoor Lighting.

pressure sodium, and other similar types which are developed in accordance with accepted
industry standards.
(e)
Point Light Source: the exact place from which illumination is produced (i.e., a light bulb
filament or discharge capsule).

Light Trespass: the shining of light produced by a light fixture beyond the boundaries of
the property on which it is located.
(f)

D.

Lighting Plans.

(a) An outdoor lighting plan shall be submitted in conjunction with applications for subdivision, planned
unit development, development within any environmentally sensitive area, special review application, and
building permit application for a commercial or multi-family building. Such lighting plans shall be subject to
establishment and approval through the applicable review processes. Said lighting plan shall show the
following:
(1)

The location and height above grade of light fixtures;

(2) The type (such as incandescent, halogen, high pressure sodium) and luminous intensity of each
light source;
(3)

The type of fixture (such as floodlight, full-cutoff, lantern, coach light);

(4) Estimates for site illumination resulting from the lighting, as measured in foot-candles, should
include minimum, maximum and average illumination. Comparable examples already in the community that
demonstrate technique, specification, and/or light level should be provided if available to expedite the review
process; and
(5) Other information deemed necessary by the Community Development Director to document
compliance with the provisions of this Article.
(b)

Single family and duplex building shall be in compliance with the standards of Section 26.575.090.

E. Non-Residential Lighting Standards. The following lighting standards shall be applicable
to all non-residential properties including mixed uses:
(a) Outdoor lighting used to illuminate parking spaces, driveways, maneuvering areas, or buildings shall
conform to the definition for "fully shielded light fixtures" and be designed, arranged and screened so that the
point light source shall not be visible from adjoining lots or streets. No portion of the bulb or direct lamp
image may be visible beyond a distance equal to or greater than twice the mounting height of the fixture. For
example, for a fixture with a mounting height of twelve (12) feet, no portion of the bulb or direct lamp image
may be visible from twenty-four (24) feet away in any direction. The light level shall not exceed 10 footcandles as measured three feet above finished grade. Exemptions may be requested for areas with high
commercial, pedestrian, or vehicular activity up to a maximum of 20 foot-candles.
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(b)
•

Section 26.575.150 Outdoor Lighting.
Outdoor lighting shall be 12 ft. or less in height unless it meets one or more of the following criteria:

Fully shielded with a non-adjustable mounting; or

•
Lighting for parking and vehicle circulation areas in which case heights up to a maximum of 20 ft. may
be allowed; or
•

Building mounted lighting directed back at a sign or building façade; or

•

Lighting on above grade decks or balconies which shall be fully shielded.

(c) All light sources which are not fully shielded shall use other than a clear lens material as the primary
lens material to enclose the light bulb so as to minimize glare from that point light source. Exceptions may
be allowed where there is a demonstrated benefit for the community determined through the exemption
process listed in this section.
(d)
High Intensity Discharge (HID) light sources are allowed with a maximum wattage of 175 high
pressure sodium (HPS) and 175 watt metal halide (coated lamp – 3,000 degrees Kelvin). Standards for other
HID light sources may be established by the City for new technology consistent with the above restrictions.
(e) Spacing for security and parking lot light fixtures that are pole mounted shall be no less than 75 ft.
apart. Decorative fixtures (which are also fully shielded) are allowed to maintain a 50 ft. fixture spacing. Wall
mounted fixture spacing for security lighting shall be no less than 50 ft. measured horizontally. Decorative
fixtures directed back toward a building face shall be exempt from this spacing requirement when shielded
and shall not exceed 50 watts. Decorative fixtures that are not shielded shall maintain a minimum spacing of
25 ft. and shall not exceed 50 watts. Where security lighting is a combination of pole and wall mounted
fixtures, minimum spacing shall be 75 ft. and a maximum of 150 ft.
(f)

Pole mounted fixtures shall be limited to two light sources per pole.

(g) Mixed use areas that include residential occupancies shall comply with the residential standards on
those floors or areas that are more than 50% residential based on square footage of uses.
(h)
Up-lighting is only permitted if the light distribution from the fixture is effectively contained by an
overhanging architectural or landscaping element. Such elements may include awnings, dense shrubs, or
year-round tree canopies, which can functionally contain or limit illumination of the sky. In these cases the
fixture spacing is limited to one fixture per 150 sq. ft. of area (as measured in a horizontal plane) and a total
lamp wattage within a fixture of 35 watts.
(i) Up-lighting of flags is permitted with a limit of two fixtures per flag pole with a maximum of 150 watts
each. The fixtures must be shielded such that the point source is not visible outside of a 15-ft. radius.
(j)
Outdoor vending, such as gas stations, require approval for lighting. Lighting shall not exceed a
maximum of 20 candles under the canopy.

F.
Residential Lighting Standards. The following lighting standards shall be applicable to
residential properties:
(a.)

Outdoor lighting shall be 12 ft. or less in height unless it meets one or more of the following criteria:
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Fully shielded with a non-adjustable mounting; or

•

•
Lighting for parking and vehicle circulation areas in which case heights up to a maximum of 20 ft. may
be allowed; or
•

Building mounted lighting directed back at a sign or building façade; or

•

Lighting on above grade decks or balconies which shall be fully shielded.

(b.) Outdoor lighting with HID light sources in excess of 35 watts (bulb or lamp) shall be prohibited. In
addition, incandescent light sources including halogen shall not exceed 50 watts.
(c.) All light sources that are not fully shielded shall use other than a clear lens material, as the primary
lens material, to enclose the light bulb to minimize glare from a point source.
(d) Landscape lighting is limited to 35 watts per fixture per 150 sq. ft. of landscaped area (as measured
in a horizontal plane).
(e)
1.

Security lights shall be restricted as follows:

The point light source shall not be visible from adjoining lots or streets.

2.
Flood lights must be controlled by a switch or preferably a motion sensor activated only by motion
within owners property.
3.

Timer controlled flood lights shall be prohibited.

4.

Photo-cell lights shall be allowed under the following circumstances:

a) At primary points of entrance (e.g. front entries) or in critical common areas for commercial and multifamily properties;
b) b) where the light sources are fully-shielded by opaque material (i.e. the fixture illuminates the area
but is not itself visibly bright); and
c)
c) the light source or fluorescent (or compact fluorescent) to eliminate excess electricity
consumption.
5.
Lights must be fully shielded, down directed and screened from adjacent properties in a manner that
limits light trespass to .1 of a foot candle as measured at the property line.
6.

Light intensity shall not exceed 10 foot-candles measured 3 ft. above finished grade.

7.

No light fixture shall be greater than 12 feet in height. Exceptions are:

less.

(a.)

Tree mounted fully shielded, downward directed lights using a light of 25 watts or less, and

(b.)

Building mounted flood lights fully shielded, downward directed lights using a light of 50 watts or

(f) Motion sensor lights may be permitted, but only where the sensor is triggered by motion within the
owner’ s property lines.
(g)
point.

Light trespass at property lines should not exceed .1 of a foot-candle as measured at the brightest

G.

Street Lighting Standards. All new lighting illuminating public right-of-ways and
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easements or private streets shall conform with the following standards:
(a)
Street Light fixtures shall be approved jointly by the Community Development and Electric
Department Directors and shall comply with the guidelines of this ordinance.

H. Exemptions. The following types of lighting installations shall be exempt from the
provisions, requirements, and review standards of this Section, including those requirements
pertaining to Zoning Officer review.
Holiday Lighting. Winter holiday lighting which is temporary in nature and which is
illuminated only between and including November 15 and March 1 shall be exempt from the
provisions of this Section, provided that such lighting does not create dangerous glare on
adjacent streets or properties, is maintained in an attractive condition, and does not constitute a
fire hazard.
1.

Municipal Lighting. Municipal lighting installed for the benefit of public health, safety, and
welfare including but not limited to traffic control devices, existing street lights, and construction
lighting. Any city projects built after November 22, 1999 shall comply with this ordinance.
2.

Temporary Lighting. Any person may submit a written request to the Community
Development Director for a temporary exemption request. If approved, the exemption shall be
valid for not more than fourteen (14) days from the date of issuance of a written and signed
statement of approval. An additional 14 day temporary exemption may be approved by the
Director. The Director shall have the authority to refer an application for a temporary exemption to
the Planning and Zoning Commission or the Historic Preservation Commission if deemed
appropriate. A temporary exemption request shall contain at least the following information:
3.

a.

Specific exemption or exemptions requested;

b.

Type, use and purpose of outdoor lighting fixture(s) involved;

c.

Duration of time requested for exemption;

d.

Type of lamp and calculated lumens;

e.

Total wattage of lamp(s);

f.

Proposed location on premises of the outdoor light fixture(s);

g.

Previous temporary exemptions, if any;

h.

Physical size of outdoor light fixture(s) and type of shielding provided; and,

i.

Such other information as may be required by the Community Development Department Director.

Approved Historic Lighting Fixtures. Non-conforming lighting fixtures which are
consistent with the character of the historic structure or district may be exempted with approval
from the Historic Preservation Officer or Historic Preservation Commission. Approved fixtures
shall be consistent with the architectural period and design style of the structure or district and
shall not exceed 50 watts.
4.

5.

Decorative lighting elements, such as shades with perforated patterns and opaque
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diffusers, may be exempted from the fully-shielded requirement provided they do not exceed 50
watts.
6.
If a proposed lighting plan or fixtures are proposed that do not meet this code but that have
demonstrable community benefit, an exemption may be considered. The applicant shall submit additional
information to adequately assess the community benefit for approval by the Community Development
Director.

I. Prohibitions. The following types of exterior lighting sources, fixtures, and installations shall
be prohibited in the City of Aspen.
1. Light sources shall not be affixed to the top of a roof or under a roof eave, except where required by
building code.
2.
Lighting for the purpose of illuminating a building facade shall be prohibited when such lighting is
mounted to the ground or poles, or is mounted on adjoining/adjacent structures.
3.
Blinking, flashing, moving, revolving, scintillating, flickering, changing intensity, and changing color
lights and internally illuminated signs shall be prohibited, except for temporary holiday displays, lighting for
public safety or traffic control, or lighting required by the FAA for air traffic control and warning purposes.
4. Mercury vapor and low-pressure sodium lighting shall be prohibited due to their poor color rendering
qualities.
5.
Linear lighting (including but not limited to neon and fluorescent lighting) primarily intended as an
architectural highlight to attract attention or used as a means of identification or advertisement shall be
prohibited.
6.

Unshielded flood lights and timer controlled flood lights shall be prohibited.

7.

Lighting directed toward the Roaring Fork River or its tributaries.

8. No outdoor lighting may be used in any manner that could interfere with the safe movement of motor
vehicles on public thoroughfares. The following is prohibited:
a. Any fixed light not designed for roadway illumination that produces direct light or glare that could
be disturbing to the operator of a motor vehicle.
b. Any light that may be confused with or construed as a traffic control device except as authorized
by State, Federal, or City government.
9.

No beacon or search light shall be installed, illuminated, or maintained.

10.

Up-lighting is prohibited, except as otherwise provided for in this Section.

J.

Nonconforming Lighting. Unless otherwise specified within this ordinance, within one (1)
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year of the effective date of this ordinance, all out door lighting fixtures that do not conform to
requirements of this ordinance must be replaced with conforming fixtures or existing fixtures
must be retrofitted to comply. Violations shall be corrected within 60 days of being cited. Until that
time, all existing outdoor lighting fixtures that do not already comply shall be considered legal
nonconforming fixtures.
K.

Review Standards.

1. Height. Outdoor residential and commercial lighting shall be twelve (12) feet or less above grade in
height. Special review by the Planning and Zoning Commission may allow lighting of a greater height under
the following circumstances:
a. A fixture at a greater height is required due to safety, building design, or extenuating circumstances
in which case the light shall be fully shielded with a non adjustable mounting; or
b. Lighting for commercial parking and vehicle circulation areas may have a maximum height of 20 feet
above grade and shall be fully shielded, or
c.

Lighting on above-grade decks or balconies, which shall be fully shielded.

2.
Foot Candles. Outdoor Non-Residential (26.575.070), Sign (26.575.080), and Residential
(26.575.090) Lighting Standards shall not exceed the foot candles designated in their respective sections.
Special review by the Planning and Zoning Commission may allow lighting of a greater intensity under the
following circumstances:
a.
A fixture of a greater light intensity is required due to safety, building design, or extenuating
circumstances in which case the light shall be fully shielded with a non adjustable mounting; or
b. An architectural or historical feature requires greater illumination, in which case the light shall be fully
shielded with a non adjustable mounting.

L.

Procedures.
Administrative Review Procedures

Lighting plans submitted in conjunction with applications for subdivision, planned unit development,
development within any environmentally sensitive area, or special review application shall be reviewed by the
Planning and Zoning Commission.
Lighting plans submitted as a part of a building permit application for a commercial or multi-family
structure shall be reviewed administratively by the Community Development Director. The Director shall have
the authority to refer an application to the Planning and Zoning Commission or the Historic Preservation
Commission if deemed appropriate.

Appeals
Any appeals related to decisions regarding outdoor lighting shall be made to the Board of Adjustment
compliant with the procedures in the Appeals Section 26.316 of this Land Use Code.
(Ord. No. 47-1999, §1)
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b. To provide safe roadways for motorists, cyclists and pedestrians;
c. To protect and reclaim the ability to view the night sky, and thereby
help preserve the quality of life and the tourist experience;
d. To prevent light trespass in all areas of the City;
e. To promote efficient and cost effective lighting;
f. To ensure that sufficient lighting can be provided where needed to
promote safety and security;
g. To allow for flexibility in the style of lighting fixtures;
h. To provide lighting guidelines;
i. To provide assistance to property owners and occupants in bringing
nonconforming lighting into conformance with this Ordinance; and,
j. To work with other jurisdictions within Blaine County to meet the
purposes of this Ordinance.
1.3 Scope - All exterior lighting installed after the effective date of this Ordinance in any
and all zoning districts in the City of Ketchum shall be in conformance with the
requirements established by this Ordinance and any other applicable ordinances. All existing
lighting installed prior to the effective date of this Ordinance in any and all zoning districts
in the City of Ketchum shall be addressed as follows:
a. All existing lighting located on a subject property that is part of an
application for a City of Ketchum Planning Department Design
Review, Conditional Use, or Subdivision Permit, or Building Permit is
required to be brought into conformance with this Ordinance.
Conformity shall occur prior to issuance of Certificate of Occupancy,
Final Inspection, or Final Plat Recordation, when applicable. For other
permits, the applicant shall have a maximum of thirty (30) days from
date of permit issuance to bring the lighting into conformance.
b. All existing exterior commercial lighting that is not in conformance
with this Ordinance shall be brought into conformance with this
Ordinance within twelve (12) months from the date of adoption of this
Ordinance, by June 30, 2000.
c. All existing lighting that does not meet the requirement of Zoning
Ordinance Number 208, Section XXIV, Subsection 24.5, which states
that "any parking, yard, or building illumination in [any] zoning
[district] shall be so directed as to protect adjacent properties from
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glare and direct lighting" is required to be brought into conformance
with this Section of Zoning Ordinance Number 208.
d. All existing exterior residential lighting, not affected by (a) and (c)
above, that does not comply with this Ordinance is required to be
brought into conformance with this Ordinance within two years from
the date of adoption of this Ordinance, by June 30, 2001.
e. In the event of a discrepancy in applicable ordinances, the most
restrictive shall apply.
SECTION 2 - DEFINITIONS
Unless specifically defined below, words or phrases used in this Ordinance shall be
interpreted so as to give them the meaning they have in common usage and to give this
Section its most reasonable application.
2.1 Area Light - Light that produces over 1800 lumens (See Addendum 1 for Light Output
of Various Lamps). Area lights include, but are not limited to, street lights, parking lot lights
and yard lights.
2.2 Average Footcandle - The level of light measured at an average point of illumination
between the brightest and darkest areas. The measurement can be made at the ground
surface or at four to five feet above the ground.
2.3 Ballast - A device used with a discharge lamp to obtain the necessary voltage, current,
and/or wave form for starting and operating the lamp.
2.4 Building Official - The City of Ketchum Building Official.
2.5 Bulb - The source of electric light. To be distinguished from the whole assembly (See
Luminaire).
2.6 Candela (cd) - Unit of luminous intensity.
2.7 Commission - The City of Ketchum Planning and Zoning Commission.
2.8 Eighty-five (85) Degree Full Cut-Off Type Fixtures - Fixtures that do not allow light
to escape above an 85 degree angle measured from a vertical line from the center of the
lamp extended to the ground. (See Figure 2).
2.9 Existing Lighting - Any and all lighting installed prior to the effective date of this
Ordinance.
2.10 Exterior Lighting - Temporary or permanent lighting that is installed, located or used
in such a manner to cause light rays to shine outside. Fixtures that are installed indoors that
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are intended to light something outside are considered exterior lighting for the intent of this
Ordinance.
2.11 Fixture - The assembly that holds the lamp in a lighting system. It includes the
elements designed to give light output control, such as a reflector (mirror) or refractor (lens),
the ballast, housing, and the attachment parts.
2.12 Flood Light - Light that produces up to 1800 lumens (See Addendum 1 for Light
Output of Various Lamps) and is designed to "flood" a well-defined area with light.
Generally, flood lights produce from 1000 to 1800 lumens.
2.13 Flux (radiant flux) - Unit is erg/sec or watts.
2.14 Footcandle - Illuminance produced on a surface one foot from a uniform point source
of one candela. Measured by a light meter.
2.15 Full Cut-Off Fixtures - Fixtures, as installed, that are designed or shielded in such a
manner that all light rays emitted by the fixture, either directly from the lamps or indirectly
from the fixture, are projected below a horizontal plane running through the lowest point on
the fixture where light is emitted. (See Figure 1).
2.16 Glare - Intense light that results in discomfort and/or a reduction of visual performance
and visibility.
2.17 Holiday Lighting - Festoon type lights, limited to small individual bulbs on a string,
where the spacing of bulbs is not closer than three inches and where the output per bulb is
no greater than 15 lumens.
2.18 IESNA - Illuminating Engineering Society of North America (IES or IESNA) The professional society of lighting engineers, including those from manufacturing
companies, and others professionally involved in lighting.
2.19 Illuminance - Density of luminous flux incident on a surface. Unit is footcandle or lux.
2.20 Lamp - The source of electric light: the bulb and its housing. To be distinguished from
the whole assembly (See Luminaire).
2.21 Light - The form of radiant energy acting on the retina of the eye to make sight
possible; brightness; illumination; a lamp, as defined above.
2.22 Light Pollution - Any adverse effect of manmade light including, but not limited to,
light trespass, uplighting, the uncomfortable distraction to the eye, or any manmade light
that diminishes the ability to view the night sky. Often used to denote urban sky glow.
2.23 Light Trespass - Light falling where it is not wanted or needed, generally caused by a
light on a property that shines onto the property of others.
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2.24 Lighting - Any or all parts of a luminaire that function to produce light.
2.25 Lumen - Unit of luminous flux; the flux emitted within a unit solid angle by a point
source with a uniform luminous intensity of one candela. One footcandle is one lumen per
square foot. One lux is one lumen per square meter.
2.26 Luminaire - The complete lighting unit, including the lamp, the fixture, and other
parts.
2.27 Luminance - At a point and in a given direction, the luminous intensity in the given
direction produced by an element of the surface surrounding the point divided by the area of
the projection of the element on a plane perpendicular to the given direction. Units: candelas
per unit area. The luminance is the perceived brightness that we see, the visual effect of the
illuminance, reflected, emitted or transmitted from a surface.
2.28 Non-Essential - Lighting that is not necessary for an intended purpose after the
purpose has been served. Does not include any lighting used for safety and/or public
circulation purposes. Example: For purposes of this Ordinance, lighting for a business sign
is considered essential during business hours, however, is considered non-essential once the
business is closed.
2.29 Partially Shielded - The bulb of the fixture is shielded by a translucent siding and the
bulb is not visible at all. Light may be emitted at the horizontal level of the bulb. (See Figure
3).
2.30 Planning and Zoning Administrator - The City of Ketchum Planning and Zoning
Administrator or a member of the City of Ketchum Planning Department Staff.
2.31 Recessed - When a light is built into a structure or portion of a structure such that the
light is fully cut-off and no part of the light extends or protrudes beyond the underside of a
structure or portion of a structure.
2.32 Shielded - When the light emitted from the fixture is projected below a horizontal
plane running through the lowest point of the fixture where light is emitted. The bulb is not
visible with a shielded light fixture, and no light is emitted from the sides of the fixture. Also
considered a full cut-off fixture. (See Figure 4).
2.33 Temporary Lighting - Means lighting that is intended to be used for a special event
for seven (7) days or less.
2.34 Uplighting - Lighting that is directed in such a manner as to shine light rays above the
horizontal plane.
SECTION 3 - CRITERIA
The Commission, the Building Official and/or the Planning and Zoning Administrator shall
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have the authority to require new lighting, and existing lighting pursuant to Section 1.3(a)
hereinabove, to meet the recommendations and guidelines, in addition to the requirements of
this Ordinance.
3.1 All applications for Design Review, Conditional Use, Subdivision and/or Building
Permits shall include lighting plans showing location, type, height, and lumen output of all
proposed and existing fixtures. The applicant shall provide enough information to verify that
lighting conforms to the provisions of this Ordinance. The Planning and Zoning
Administrator, Commission and/or Building Official shall have the authority to request
additional information in order to achieve the purposes of this Ordinance.
3.2 All exterior lighting shall be full cut-off fixtures with the light source fully shielded, with
the following exceptions:
a. Luminaires that have a maximum output of 260 lumens per fixture,
regardless of number of bulbs, (equal to one 20 watt incandescent
light), may be left unshielded provided the fixture has an opaque top
to keep light from shining directly up. (See Figure 5).
b. Luminaires that have a maximum output of 1,000 lumens per
fixture, regardless of number of bulbs, (equal to one 60 watt
incandescent light) may be partially shielded, provided the bulb is not
visible, and the fixture has an opaque top to keep light from shining
directly up. (See Figure 3).
c. Flood lights with external shielding may be angled provided that no
light escapes above a 25 degree angle measured from the vertical line
from the center of the light extended to the ground, and only if the
light does not cause glare or light to shine on adjacent property or
public rights-of-way. (See Figure 6). Flood lights with directional
shielding are encouraged. (See Figure 7). Photocells with timers that
allow a floodlight to go on at dusk and off by 11:00 p.m. are
encouraged.
d. Holiday lights as defined in Subsection 2.17 are exempt from the
requirements of this Ordinance for the six and one half month period
from November 1 to April 15, except that flashing holiday lights are
prohibited on commercial properties. Flashing holiday lights on
residential properties are discouraged. Holiday lights are encouraged
to be turned off after bedtime and after close of businesses.
e. Sensor activated lighting may be unshielded provided it is located in
such a manner as to prevent direct glare and lighting into properties of
others or into a public right-of-way, and provided the light is set to
only go on when activated and to go off within five minutes after
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activation has ceased, and the light shall not be triggered by activity
off the property.
f. Vehicular lights and all temporary emergency lighting needed by
the Fire and Police Departments, or other emergency services shall be
exempt from the requirements of this Ordinance.
3.3 Light Trespass - It is the intent of this Ordinance to eliminate and prevent light trespass
through the proper installation of lighting fixtures. All existing and/or new exterior lighting
shall not cause light trespass and shall be such as to protect adjacent properties from glare
and excessive lighting.
3.4 IESNA Guidelines - The Commission may require that any new lighting or existing
lighting that comes before them meet the standards for footcandle output as established by
IESNA.
3.5 All non-essential exterior commercial and residential lighting is encouraged to be turned
off after business hours and/or when not in use. Lights on a timer are encouraged. Sensor
activated lights are encouraged to replace existing lighting that is desired for security
purposes.
3.6 Area Lights - All area lights, including street lights and parking area lighting, shall be
full cut-off fixtures and are encouraged to be eighty-five (85) degree full cut-off type
fixtures. Street lights shall be in accordance with the Idaho Power Franchise Agreement
and/or the Light Conformance Schedule adopted by resolution by the City Council. Street
lights shall be high pressure sodium, low pressure sodium, or metal halide, unless otherwise
determined by the Council that another type is more efficient. Street lights along residential
streets shall be limited to a 70 watt high pressure sodium (hps) light. Street lights along
nonresidential streets or at intersections shall be limited to 100 watts hps, except that lights
at major intersections on state highways shall be limited to 200 watts hps. If the Council
permits a light type other than high pressure sodium, then the equivalent output shall be the
limit for the other light type (See Addendum 1). For example: a 100 watt high pressure
sodium lamp has a roughly equivalent output as a 55 watt low pressure sodium lamp, or a
100 watt metal halide lamp.
Parking area lights are encouraged to be greater in number, lower in height and lower in
light level, as opposed to fewer in number, higher in height and higher in light level. Parking
lot lighting shall not exceed IESNA recommended footcandle levels.
All freestanding area lights within a residential zone, except street lights, shall be mounted
at a height equal to or less than the value 3 + (D/3), where D is the distance in feet to the
nearest property boundary.
3.7 Luminaire Mounting Height - Free standing luminaires shall be no higher than 25 feet
above the stand/pole base, except that luminaires used for playing fields shall be exempt
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from the height restriction provided all other provisions of this Ordinance are met and the
light is used only while the field is in use, and except that street lights used on major roads
may exceed this standard if necessary as determined by the City Council, as advised by a
lighting engineer. Building mounted luminaires shall be attached only to walls, and the top
of the fixture shall not exceed the height of the parapet or roof, whichever is greater.
3.8 Uplighting - Uplighting is prohibited in all zoning districts, except in cases where the
fixture is shielded by a roof overhang or similar structural shield from the sky and a Idaho
licensed architect or engineer has stamped a prepared lighting plan that ensures that the light
fixture(s) will not cause light to extend beyond the structural shield, and except as
specifically permitted in this Ordinance.
3.9 Flag Poles - Upward flagpole lighting is permitted for governmental flags only, and
provided that the maximum lumen output is 1300 lumens. Flags are encouraged to be taken
down at sunset to avoid the need for lighting.
3.10 Service Stations - The average footcandle lighting level for new and existing service
stations is required to be no greater than 30 footcandles, as set by the IESNA for urban
service stations.
3.11 Canopy Lights - All lighting shall be recessed sufficiently so as to ensure that no light
source is visible from or causes glare on public rights-of-way or adjacent property.
3.12 Landscape Lighting - Lighting of vegetation is discouraged and shall be in
conformance with this Ordinance. Uplighting is prohibited.
3.13 Towers - All radio, communication, and navigation towers that require lights shall
have dual lighting capabilities. For daytime, the white strobe light may be used, and for
nighttime, only red lights shall be used.
3.14 Temporary Lighting - Temporary lighting that conforms to the requirements of this
Ordinance shall be allowed. Nonconforming temporary exterior lighting may be permitted
by the Planning and Zoning Administrator only after considering 1) the public and/or private
benefits which will result from the temporary lighting; 2) any annoyance or safety problems
that may result from the use of the temporary lighting; and, 3) the duration of the temporary
nonconforming lighting. The applicant shall submit a detailed description of the proposed
temporary nonconforming lighting to the Planning and Zoning Administrator. The
Administrator shall provide written notice of said request to owners of property immediately
adjacent to the subject property. Said notice shall inform adjacent property owners they may
comment on the request during a period of not less than ten (10) days after mailing of the
notice and prior to final action on said request.
3.15 Neon Lights - Neon lights are only permitted pursuant to the Sign Ordinance, Section
XXIV, Zoning Ordinance Number 208.
3.16 The attached figures and information sheets shall be incorporated into this Ordinance as
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guidelines for the public and the City for use in meeting the intent of this Ordinance. The
figures and information sheets only serve as examples. The City does not endorse or
discriminate against any manufacturer or company that may be shown, portrayed or
mentioned by the examples. Additional information is provided at the Ketchum Planning
Department
SECTION 4 - NOTIFICATION
4.1 The City of Ketchum Building and Planning Department permits shall include a
statement asking whether the subject property of the proposed work includes any exterior
lighting.
4.2 Within thirty (30) days of the enactment of this Ordinance, the Planning and Zoning
Administrator shall send a copy of the Dark Sky Ordinance with a cover letter to all local
electricians and local electric suppliers listed in the local 1999 telephone books, as well as to
the Ketchum/Sun Valley Chamber of Commerce. Within ninety (90) days (coincide with
next available mailing) the Planning and Zoning Administrator shall send notice to all
property owners on the Ketchum Water/Sewer mailing list.
SECTION 5 - THE CITY'S ROLE
5.1 The City of Ketchum will commit to changing all lighting within the City rights-of-way
and on City-owned property to meet the requirements of this Ordinance through the
franchise agreement with the power company and/or through the Light Conformance
Schedule adopted by resolution by the Council.
5.2 The City of Ketchum will assist property owners and/or occupants to correct any
nonconforming lighting through consulting with the owner/occupant and assisting in the
provision of shields.
SECTION 6 - VIOLATIONS, LEGAL ACTIONS AND PENALTIES
6.1 Violations and Legal Actions - If, after investigation, the Planning and Zoning
Administrator finds that any provision of this Ordinance is being violated, the Administrator
shall give notice by hand delivery or by certified mail, return receipt requested, of such
violation to the owner and/or to the occupant of such premises, demanding that the violation
be abated within thirty (30) days of the date of hand delivery or of the date of mailing of the
notice. The Planning Department Staff shall be available to assist in working with the
violator to correct said violation. If the violation is not abated within the thirty (30) day
period, the Administrator may institute actions and proceedings, either legal or equitable, to
enjoin, restrain or abate any violations of this Ordinance and to collect the penalties for such
violations.
6.2 Penalty - A violation of this Ordinance, or any provision thereof, shall be punishable by
a civil penalty of one hundred dollars ($100) and each day of violation after the expiration of
the thirty (30) day period provided in Subsection 6.1 above, shall constitute a separate
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offense for the purpose of calculating the civil penalty.
SECTION 7 - SAVINGS AND SEVERABILITY CLAUSE
It is hereby declared to be the legislative intent that the provisions and parts of this
Ordinance shall be severable. If any paragraph, part, section, subsection, sentence, clause or
phrase of this Ordinance is for any reason held to be invalid for any reason by a court of
competent jurisdiction, such decision shall not affect the validity of the remaining portions
of this Ordinance.
SECTION 8 - REPEALER CLAUSE
All City of Ketchum ordinances or resolutions or parts thereof which are in conflict herewith
are hereby repealed.
SECTION 9 - EFFECTIVE DATE
This Ordinance shall be in full force and effect from and after its passage, approval and
publication.
PASSED BY THE CITY COUNCIL OF THE CITY OF KETCHUM, IDAHO and
approved by the Mayor this 21st day of June, 1999.
_______________________
Guy P. Coles
Mayor
Attest:
______________________
Sandra E. Cady, City Clerk
Publish: Idaho Mountain Express
June 30, 1999
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Ordinance Number 743
AN ORDINANCE OF THE CITY OF KETCHUM, IDAHO, TO BE KNOWN AS THE
"DARK SKY ORDINANCE" ESTABLISHING REGULATIONS AND GUIDELINES
FOR EXTERIOR LIGHTING; PROVIDING FOR GENERAL PROVISIONS,
DEFINITIONS, CRITERIA, NOTIFICATION, THE CITY’S ROLE, AND VIOLATIONS,
LEGAL ACTIONS AND PENALTIES; PROVIDING A SAVINGS AND
SEVERABILITY CLAUSE; PROVIDING A REPEALER CLAUSE; AND, PROVIDING
AN EFFECTIVE DATE.
WHEREAS, unnecessary and improperly designed light fixtures cause glare, light pollution
and wasted resources; and,
WHEREAS, glare and light pollution can result in: hazardous circulation conditions for all
modes of transportation; the diminishing ability to view the night sky; light trespass; and,
unattractive townscape; and,
WHEREAS, the people who live in and near Ketchum value the natural environment,
including the beauty and high quality of the night sky; and,
WHEREAS, the City of Ketchum is a destination resort community, economically
dependent upon tourists and part-time residents, and is dependent upon its natural resources
and environment to attract tourists and part-time residents; and,
WHEREAS, the City of Ketchum desires to protect the health, safety and welfare of the
(residents, tourists, motorists and) general public, and to protect the night sky that adds to
the quality of life and economic well being of the City; and,
WHEREAS, these regulations for exterior lighting will not sacrifice the safety of our
citizens or visitors, or the security of property, but instead will result in safer, efficient and
more cost-effective lighting.
NOW, THEREFORE, BE IT ORDAINED BY THE MAYOR AND CITY COUNCIL
OF THE CITY OF KETCHUM, IDAHO:
SECTION 1 - GENERAL PROVISIONS
1.1 Title - This Ordinance together with the amendments thereto, shall be known and may
be cited as the Ketchum Dark Sky Ordinance.
1.2 Purposes - The general purpose of this Ordinance is to protect and promote the public
health, safety and welfare, the quality of life, and the ability to view the night sky, by
establishing regulations and a process of review for exterior lighting. This Ordinance
establishes standards for exterior lighting in order to accomplish the following:
a. To protect against direct glare and excessive lighting;
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1
2
3
4
5
6

ORDINANCE NO. 3900
AN ORDINANCE OF THE COUNTY OF SAN BERNARDINO, STATE OF
CALIFORNIA AMENDING SECTIONS 87.0920 AND 812.12089,
ADDING SECTION 87.0921 TO CHAPTER 9 OF DIVISION 7 OF
TITLE 8 OF THE SAN BERNARDINO COUNTY CODE AND
REPEALING SECTION 86.080550 OF TITLE 8 ALL RELATING
TO REGULATIONS FOR GLARE, OUTDOOR LIGHTING AND
NIGHT SKY PROTECTION.

7

The Board of Supervisors of the County of San Bernardino, State of California,
8

ordains as follows:

9
10
11

SECTION 1. The Board of Supervisors of the County of San Bernardino finds
that:

12

(a)

Properly noticed public hearings have been held before the Planning

13

Commission and the Board of Supervisors of the County of San Bernardino, State of

14

California, pursuant to the Planning and Zoning Law of the State of California and the County

15

Code of the County of San Bernardino.

16

(b)

This ordinance is exempt from the California Environmental Quality Act (CEQA)

17

in accordance with Section 15061(b)(3) of the CEQA Guidelines as the proposed changes do

18

not have the potential to cause a significant effect on the environment.

19

(c)

The residents of much of the Mountain and Desert Areas of the County currently

20

enjoy a dark night sky unlike the residents of the more populated areas within the County. To

21

preserve this dark night sky, two cities within the County and the County for a portion of the

22

Morongo Basin have adopted ordinances setting outdoor lighting standards. This ordinance is

23

consistent with the cities’ ordinances, the previously adopted County ordinance and the desires

24

of the residents of the Mountain and Desert Areas to provide broader protection of the night

25

sky.

26
27
28
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SECTION 2. Section 86.080550 of the San Bernardino County Code is
repealed.

1
Community Lighting Study Whitepaper

May 2015

Page 297

SECTION 3. Section 87.0920 of the San Bernardino County Code is amended,

1
2

to read:

3

87.0920

4

Commercial or industrial lighting shall be fully shielded in such a manner as to preclude light

5

pollution or light trespass on any of the following: an abutting residential land use district; a

6

residential lot; or public right-of-way. Direct or indirect light from any light fixture shall not cause

7

glare above five-tenths (0.5) foot candles when measured at the property line of a residential

8

land use district or lot or public right-of-way. Light levels shall be measured with a photoelectric

9

photometer, following the standard spectral luminous efficiency curve adopted by the

10

International Commission on Illumination. This section shall apply only to the Valley Area of the

11

County.

Glare and Outdoor Lighting – Valley Area.

12

SECTION 4. Section 87.0921 is added to Chapter 9 of Division 7 of Title 8 of the

13
14

San Bernardino County Code, to read:

15

87.0921
(a)

16

Glare and Outdoor Lighting – Mountain and Desert Areas.
The intent of this section is: to encourage effective, non-detrimental lighting; to

17

maintain night-time safety, utility, security and productivity; and to encourage lighting practices

18

and systems which will minimize light pollution, glare and light trespass, conserve energy and

19

resources and curtail the degradation of the night time visual environment of the areas outlined

20

below.

21

(b)

This section shall apply only to the Mountain and Desert Areas of the County.

22

(c)

Residential, Commercial and Industrial Land Use Districts Standards: The

23

following standards are applicable to all structures and free standing outdoor light fixtures

24

located within residential, commercial and industrial land use districts as identified on any

25

official San Bernardino County Land Use District Map within the specified planning areas.
(1)

26

Any new permitted lighting for new construction, unless exempt, shall be

27

shielded in accordance with the requirements outlined in subsection (d) Shielding

28

Requirements, below, to preclude light pollution or light trespass on adjacent property, on any

RCC:JS
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1

other property within the line of sight (direct or reflected) of the light source, or to any member of

2

the public who may be traveling on adjacent roadways or rights-of-way.

3

(2)

Residential pole lighting shall not exceed 12 feet in height.

4

(3)

Nonconforming Lighting: Existing nonconforming outdoor lighting fixtures

5

shall be allowed continued use, except that the lighting shall not be structurally altered so as to

6

extend its useful life, aside from regular maintenance. Should the Land Use Services Director,

7

or an authorized designee, determine that a nonconforming lighting fixture results in light

8

pollution or light trespass, the Land Use Services Director may require the light to either be

9

shielded, filtered, redirected, replaced with a less intense light source or otherwise modified

10
11

(including removal if necessary) to eliminate the light pollution or light trespass.
(A)

In those cases where the Land Use Services Director has

12

determined that light pollution or light trespass exists, the Land Use Services Director, or an

13

authorized designee, may grant additional time for the property owner to remedy the light

14

pollution or light trespass where a hardship exists. In determining if a hardship exists, the

15

following factors shall be considered: 1) the degree of difficulty in accessing the fixture, 2)

16

financial difficulty or cost of correcting the light pollution or light trespass, 3) degree of light

17

pollution or light trespass, or 4) other similar issues. When a hardship exists and a request for

18

temporary relief from the immediate compliance of a remedy action has been submitted to the

19

Director of Land Use Services, the following findings must be made to grant the relief:
(I)

20

There are special circumstances or conditions applying to

21

the land, building, or outdoor light fixtures for which temporary administrative relief is sought,

22

which circumstances or conditions are peculiar to such land, buildings, or outdoor light fixtures

23

and do not apply generally to the land, buildings or outdoor light fixtures in the neighborhood.
(II)

24

The granting of the temporary administrative relief will

25

generally be in harmony with the intent of this section and will not be injurious to the

26

neighborhood or otherwise detrimental to the public welfare.

27
28

RCC:JS
#226371
8/27/03

(B)

When a request for temporary relief has been submitted to the

Land Use Services Department in a hardship case, the Director, or an authorized designee,

3
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1

shall make a determination within ten (10) business days from the date of the submission of the

2

request and promptly notify the applicant in writing of his/her decision. Temporary relief shall not

3

exceed a period of 90 days. The Director's determination may be appealed to the Planning

4

Commission within 10 days of the decision. Should additional time be required, the request

5

shall be forwarded to the Planning Commission for review and consideration through the

6

Temporary Use Permit process and requirements.
(C)

7

The Land Use Services Director, or an authorized designee, may

8

forward the request for temporary relief to the Planning Commission based upon the degree of

9

light pollution or light trespass, costs of correcting the light pollution or light trespass or other

10

similar issues.
(D)

11

In those cases where the Land Use Services Director has

12

determined that light pollution or light trespass exists, and that adjustment or removal of the

13

nonconforming light structure is required, the Land Use Services Director, or an authorized

14

designee, shall fix a time for the adjustment or removal of the nonconforming lighting fixture

15

commensurate with the investment value and related to the depreciated value of the lighting

16

fixture. Such determination may only be made after notice to the owner.
(E)

17

Where the Land Use Services Director, or an authorized designee,

18

has determined the continued existence of a nonconforming light is detrimental to the public

19

health, safety or general welfare, or is a public nuisance, the use of such light could be

20

immediately terminated or abated in accordance with the following procedure. A public hearing

21

before the Planning Commission shall be used to process this termination or abatement. A

22

Notice of Termination and a copy of the findings shall be sent to the property owner at least

23

thirty (30) days prior to the public hearing. Public notice shall be given in accordance with the

24

provisions of Section 83.010330 of this Code. If a termination is ordered, the Planning

25

Commission may provide for a reasonable period of time to amortize any lawful existing uses

26

on the site. Extensions of this time period may be granted for good cause shown on later

27

application to the reviewing authority by any affected person.

28
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(4)

1

In commercial and industrial land use districts, fifty percent of all

2

nonconforming lighting fixtures within parking lots or within open lot sale areas shall be turned

3

off within one hour after closing or between the hours of 10:00 p.m. and sunrise, whichever

4

occurs first.

5

(A)

In those cases where turning off fifty percent of the nonconforming

6

lighting fixtures would constitute a hardship, the Land Use Services Director, or an authorized

7

designee, may grant an administrative exemption based on the following findings:
(I)

8

There are special circumstances or conditions applying to

9

the land, building, or outdoor light fixtures for which temporary administrative relief is sought,

10

which circumstances or conditions are peculiar to such land, buildings, or outdoor light fixtures

11

and do not apply generally to the land, buildings or outdoor light fixtures in the neighborhood;
(II)

12
13

The strict application of this section would deprive the

applicant reasonable use of the land, buildings, or outdoor fixtures;
(III)

14

The granting of the temporary administrative relief will

15

generally be in harmony with the intent of this section and will not be injurious to the

16

neighborhood or otherwise detrimental to the public welfare.

17

(B)

When a request for an administrative exemption has been

18

submitted to the Land Use Services Department in a hardship case, the Director, or an

19

authorized designee, shall make a determination within ten (10) business days from the date of

20

the submission of the request for an administrative exemption and promptly notify the applicant

21

in writing of his/her decision. The Director shall determine the period of administrative

22

exemption consistent with Section 87.0921(c)(4)(D) herein. The Director's determination may

23

be appealed to the Planning Commission within 10 days of the decision. Should additional

24

time be required, the request shall be forwarded to the Planning Commission for review and

25

consideration through the Temporary Use Permit process and requirements.

26
27

(C)

The Land Use Services Director, or an authorized designee, may

forward the request for an administrative exemption to the Planning Commission based upon

28
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1

the degree of light pollution or light trespass, costs of correcting the light pollution or light

2

trespass or other similar issues.
(D)

3

In those cases where the Land Use Services Director determines

4

that turning off fifty percent of the nonconforming lighting fixtures is a hardship to the business

5

operator, the Land Use Services Director, or an authorized designee, shall fix a time for the

6

termination of the use of the nonconforming lighting fixture commensurate with the investment

7

value and related to the depreciated value of the lighting fixture. Such determination may only

8

be made after notice to the owner.
(E)

9

In those cases where the Land Use Services Director has

10

determined that light pollution or light trespass still exists even when fifty percent of all

11

nonconforming lights are turned off, and that adjustment or removal of the nonconforming light

12

structure(s) is required, the Land Use Services Director, or an authorized designee, shall fix a

13

time for the adjustment or removal of the nonconforming lighting fixture(s) commensurate with

14

the investment value and related to the depreciated value of the lighting fixture. Such

15

determination may only be made after notice to the owner.
(d)

16
17

Shielding Requirements:

All outdoor lighting shall conform to the following shielding requirements:

18
19
20
21
22
23
24
25
26
27
28

RCC:JS
#226371
8/27/03

6
Page 302

May 2015

Community Lighting Study Whitepaper

1
2

Fixture Lamp Type

3

Low Pressure Sodium
High Pressure Sodium

4
5

Metal Halide
Fluorescent
Quartz
Incandescent > 60 Watts
Incandescent 60 Watts or less
Glass Tubes filled with Neon,
Argon, or Krypton
Mercury Vapor
Halogen
Searchlights for
advertising purposes
Laser source light or
similar light intensity light for
advertising purposes

6
7
8
9
10
11
12
13
14

(e)

16

Fully
Prohibited except fully
shielded on streets
Prohibited
Fully
Prohibited
Fully
No requirement

Commercial/Industrial
Area Shielded
Fully
Fully
Fully
Fully
Fully
Fully
No requirement

No requirement
Prohibited
Prohibited
Prohibited

No requirement
Fully
Fully
Prohibited

Prohibited when projected above
the horizontal

Prohibited when projected
above the horizontal

Recreation Facilities: The following standards are applicable to all structures.
(1)

15

SHIELDING
REQUIREMENTS
Residential Area Shielded

There shall be no illumination of recreational facilities for private use

between the hours of 11:00 p.m. and sunrise.
(2)

17

There shall be no illumination of recreational facilities for public use unless

18

the facilities are being utilized. The illumination must be turned off no later than 11:00 p.m. or

19

one hour after the termination of the event and/or use, whichever occurs last.

20

(f)

Primary Signs (Billboards) and Exterior Illuminated Accessory Signs: Lighting

21

fixtures used to illuminate any new primary sign and exterior illuminated accessory signs shall

22

be mounted on the top of the sign structure and shall comply with the shielding requirements of

23

this section.

24
25
26
27
28
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(g)

Exemptions: The following outdoor lighting fixtures are exempt from the

requirements of this section:
(1)

Fixtures producing light directly by the combustion of fossil fuels, such as

kerosene lanterns or gas lamps.
(2)

All neon, argon or krypton outdoor lighting fixtures.
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(3)

1

All outdoor lighting fixtures on facilities or lands owned, operated, or

2

controlled by the United States Government or State of California. Voluntary compliance at

3

those facilities is encouraged.

4

(4)

5

course of repairing or replacing damaged facilities.
(5)

6
7

Emergency lighting operated by a public utility or agency during the

Emergency lighting and fixtures necessary to conduct rescue operations,

provide emergency medical treatment or address any other emergency situation.
(6)

8

Provided there is no light pollution, or light trespass, or when the lighting

9

fixtures are regulated by motion detector, lighting fixtures within five (5) feet of an entrance or

10

exit door and/or alcove of a dwelling unit, not exceeding a height of eight (8) feet and a wattage

11

not exceeding 75 watts.

12

(7)

Internally illuminated signs.

13

(8)

Holiday lighting fixtures or displays.

14

(9)

Architectural lighting whether it is freestanding or attached to a building

15

which does not exceed an intensity of 60 watts.

16

(10)

Pedestrian lighting which does not have an intensity greater than 60 watts.

17

(11)

Vertical lighting for properly displayed U.S. and State of California flags

18

which does not exceed an intensity of 140 watts.

19

SECTION 5. Section 812.12089 of the San Bernardino County Code is

20
21

amended, to read:

22

812.12089

23

“Outdoor Lighting”: The following outdoor lighting related terms are defined as follows:
(a)

24

Lighting, Outdoor.

"Architectural Lighting": Lighting which is either directed towards a residence

25

with the intent of highlighting an architectural feature or a light fixture which is architecturally

26

ornamental in nature or purpose.
(b)

27

"Attached Lighting": A light fixture that is attached to a building.

28
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(c)

1

"Fixture": The assembly that holds the lamp and may include an assembly

2

housing, a mounting bracket or polo socket, lamp holder, ballast, a reflector or mirror and a

3

refractor or lens.

4

(d)

"Freestanding Lighting": A light fixture which is not attached to a building.

5

(e)

"Fully Shielded Fixture": Outdoor lighting fixture shielded or constructed so that

6

no light is emitted above the horizontal plane, and light rays are only emitted by the installed

7

fixtures in such a manner that do not direct light or light trespass onto adjacent property, on any

8

other property within the line of sight (direct or reflected) of the light source, or to any member of

9

the public who may be traveling on adjacent roadways or rights-of-way.
(f)

10
11

“Glare”: Direct and unshielded light striking the eye to result in annoyance,

discomfort or reduced visual performance to a reasonable person under the circumstances.
(g)

12

“Holiday Lighting”: Seasonal displays of 60 days or less within one calendar year,

13

using multiple low wattage bulbs (approximately 15 lumens or less) provided they do not

14

constitute a fire hazard, create a nuisance, and are maintained in a safe condition.
(h)

15

“Lamp”: The generic term for an artificial light source installed in the socket

16

portion of the fixture, to be distinguished from the whole assembly. Commonly referred to as a

17

“bulb”.

18

(i)

“Light Pollution”: Artificial light generated and emitted into the night sky.

19

(j)

"Light Trespass": Light from any outdoor lighting onto neighboring property or

20

property that is within a direct line from the light source that interferes with viewing of night sky,

21

eliminates the ability to have darkness on the such property or shines on any area on these

22

properties or structures. Any determination of light trespass shall be made through a

23

quantitative measurement utilizing a standard yard stick (3 ft x 11/2 in.). The yard stick shall be

24

placed at the building setback line in the complainant’s yard. The yard stick shall be in contact

25

with the ground or may be raised to window level of the dwelling and in a vertical position. The

26

person taking the measurement shall then determine if a shadow is cast by the light source.

27

The light source, yard stick, and shadow must be in alignment. Measurements shall not be

28

taken when there is a moon in the night sky.
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(k)

1
2

necessary or desired illumination of private and public property.
(l)

3
4

"Partially Shielded Fixture": A fixture employing a top shield to reduce upward

light, but otherwise does not shield the lamp from view.
(m)

5
6

"Night Sky": A clear sky, between dusk and dawn, with visible stars, despite

"Pedestrian Lighting": Freestanding lighting fixtures not exceeding a height of

thirty-six (36) inches from ground grade level.

7
8

SECTION 6. The Board of Supervisors hereby declares that it would have

9

adopted this ordinance and each section, subsection, sentence, clause, phrase, or portion

10

thereof irrespective of the fact that any one or more sections, subsections, clauses, phrases or

11

portions thereof be declared invalid or unconstitutional. If for any reason any portion of this

12

ordinance is declared invalid or unconstitutional, then all other provisions hereof shall remain

13

valid and enforceable.

14

SECTION 7. This ordinance shall become effective thirty (30) days after its

15
16

adoption.

17

Signed
DENNIS HANSBERGER, Chairman
Board of Supervisors

18
19
20
21

SIGNED AND CERTIFIED THAT A COPY OF THIS
DOCUMENT HAS BEEN DELIVERED TO THE
CHAIRMAN OF THE BOARD

22
23
24

J. RENEÉ BASTIAN,
Clerk of the Board of Supervisors
of the County of San Bernardino

25

Signed

26
27
28
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STATE OF CALIFORNIA
COUNTY OF SAN BERNARDINO

)
)ss.
)
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1
2
3

I, J. RENEÉ BASTIAN, Clerk of the Board of Supervisors of the County of San
Bernardino, State of California, hereby certify that at a regular meeting of the Board of
Supervisors of said County and State, held on the 23rd day of
September
, 2003 at
which meeting were present Supervisors:

4
5

and the Clerk, the foregoing ordinance was passed and adopted by the following vote,
6
7

to wit:
AYES:

Postmus, Biane, Hansberger, Aguiar, Eaves

NOES:

None

ABSENT:

None

8
9
10

IN WITNESS WHEREOF, I have hereunto set my hand and affixed the official seal of the
Board of Supervisors this 23rd
day of
September
, 2003.

11

J. RENEÉ BASTIAN,
Clerk of the Board of Supervisors of the County
of San Bernardino, State of California

12
13
14

Signed
Deputy

15
16
17
18
19
20
21
22
23
24
25
26
27
28
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Chapter 15.30
Dark Sky Ordinance
(Ord. 2002-11)
15.30.000
15.30.010
15.30.020
15.30.030
15.30.040
15.30.050
15.30.060
15.30.070
15.30.080
15.30.090
15.30.100
15.30.110

Purpose
Definitions
Scope and Applicability
Exemptions and Exceptions
Approved materials and methods of installation
Submittals
General Standards
Non-Permitted Lighting
Appeals
Violations
Penalties
Severability

15.30.000 PURPOSE
The purpose of the Sandy Dark Sky Ordinance is to regulate outdoor lighting in order to reduce or prevent light pollution.
This means to the extent reasonably possible the reduction or prevention of glare and light trespass, the conservation of
energy, and promotion of safety and security. (Ord. 2002-11)
15.30.010 DEFINITIONS
The "IES" (Illuminating Engineering Society of North America) Lighting Handbook, most recent edition, the City of
Sandy Development Code, and Building Code, shall be used for the definition of terms used in this ordinance but not
defined herein. In the case where a definition of a term of this ordinance is found to be in conflict with a definition of a
term of any other ordinance, "IES" handbook or regulation, the more restrictive definition will apply.
Area Light: Light that produces over 2050 lumens (See Table 2 for Light Output of Various Lamps). Area lights include,
but are not limited to, street lights, parking lot lights and yard lights.
Automatic timing device: A device that automatically controls the operation of a light fixture or fixtures, circuit or
circuits. Photocells and light and or motion sensors shall be considered automatic-timing devices
Average Footcandle: The level of light measured at an average point of illumination between the brightest and darkest
areas. The measurement can be made at the ground surface or at four to five feet above the ground.
Bulb: The source of electric light. To be distinguished from the whole assembly (See Luminaire).
Candela (cd): Unit of luminous intensity.
Eighty-five (85) Degree Full Cut-Off Type Fixtures: Fixtures that do not allow light to escape above an 85-degree angle
measured from a vertical line from the center of the lamp extended to the ground.
Exterior Lighting: Temporary or permanent lighting that is installed, located or used in such a manner to cause light rays
to shine outside. Fixtures that are installed indoors that are intended to light something outside are considered exterior
lighting for the intent of this Ordinance.
Fixture: The assembly that holds the lamp in a lighting system. It includes the elements designed to give light output
control, such as a reflector (mirror) or refractor (lens), the ballast, housing, and the attachment parts.
Flood Light: Light that produces up to 1800 lumens (See Addendum 1 for Light Output of Various Lamps) and is
designed to "flood" a well-defined area with light. Generally, floodlights produce from 1000 to 1800 lumens.
Foot-candle: Illuminance produced on a surface one foot from a uniform point source of one candela. Measured by a light
meter.
Full cutoff fixture: A fixture which, as installed, gives no emission of light above a horizontal plane.
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Glare: Intense light that results in discomfort and/or a reduction of visual performance and visibility.
Holiday Lighting: Festoon type lights, limited to small individual bulbs on a string, where the output per bulb is no
greater than 15 lumens.
IESNA - Illuminating Engineering Society of North America (IES or IESNA): The professional society of lighting
engineers, including those from manufacturing companies, and others professionally involved in lighting.
Illuminance: Density of luminous flux incident on a surface. Unit is foot-candle or lux.
Illuminating devices:
1. Light fixture types
a. Full cutoff fixture types - A fixture which, as installed, gives no emission of light above a horizontal plane.
b. Floodlights and Spotlights - Fixtures defined as having a full beam width or beam spread of less then 110 degrees.
2. Lamp types
a. Incandescent lamps - Lamps which produce light via an electrically heated metallic filament.
b. Fluorescent lamps - Lamps that use fluorescence of a phosphor to produce visible light.
c. High Intensity Discharge Lamps - Lamps, which produce visible light directly by the electrical heating or excitation
of a gas. Examples of such lighting include, but are not limited to, Metal Halide, High Pressure Sodium, Low
Pressure Sodium and Mercury Vapor. For purposes of this Ordinance, fluorescent lights are not considered HID
lighting.
Lamp or Bulb: The light-producing source installed in the socket portion of a luminaire.
Light Pollution: Any adverse effect of manmade light including, but not limited to, light trespass, uplighting, the
uncomfortable distraction to the eye, or any manmade light that diminishes the ability to view the night sky. Often used to
denote urban sky glow.
Light trespass: Light emitted by a luminaire falls where it is not wanted or needed or shines beyond the property on which
the luminaire is installed.
Lighting: Any or all parts of a luminaire that function to produce light.
Lumen: Unit of luminous flux; the flux emitted within a unit solid angle by a point source with a uniform luminous
intensity of one candela. One foot-candle is one lumen per square foot. One lux is one lumen per square meter.
Luminaire: The complete lighting unit, including the lamp, the fixture, and other parts.
Luminance: At a point and in a given direction, the luminous intensity in the given direction produced by an element of
the surface surrounding the point divided by the area of the projection of the element on a plane perpendicular to the given
direction. Units: candelas per unit area. The luminance is the perceived brightness that we see, the visual effect of the
illuminance, reflected, emitted or transmitted from a surface.
Measurement:
1. Lamp output
a. Total output: Measurement of total output is in lumens. This should be understood to be the initial lumen value for
the lamp.
b. Illuminance: Measurements of illuminance are expressed in initial lumens per square foot. (A desktop illuminance
of twenty (20) initial lumens per square foot is adequate for most purposes.)
In measuring illuminance, the light detector should be pointed directly at the light source or sources. The intervening light
path should be free of obstruction.
Outdoor light fixture: An outdoor illuminating device, outdoor lighting or reflective surface, luminous tube, lamp or
similar device, permanently installed or portable, used for illumination, decoration, or advertisement. Such devices shall
include, but are not limited to lights used for:
A.
B.
C.

parking lot lighting;
roadway lighting;
buildings and structures;
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recreational areas;
landscape lighting;
billboards and other signs (advertising or other);
product display area lighting;
building or structure decoration;
building overhangs and open canopies.

Recessed: When a light is built into a structure or portion of a structure such that the light is fully cut-off and no part of the
light extends or protrudes beyond the underside of a structure or portion of a structure.
Partially Shielded: The bulb of the fixture is shielded by a translucent siding and the bulb is not visible at all. Light may
be emitted at the horizontal level of the bulb.
Shielded: When the light emitted from the fixture is projected below a horizontal plane running through the lowest point
of the fixture where light is emitted. The bulb is not visible with a shielded light fixture, and no light is emitted from the
sides of the fixture. Also considered a full cut-off fixture.
Spotlight or Floodlight: Any lamp that incorporates a reflector or a refractor to concentrate the light output into a directed
beam in a particular direction (see definition for floodlight).
Temporary Lighting: Lighting that is intended to be used for a special event for seven (7) days or less.
Uplighting: Lighting that is directed in such a manner as to shine light rays above the horizontal plane.
15.30.020 SCOPE & APPLICABILITY
A. New Lighting. All exterior outdoor lighting installed after the effective date of this Chapter in any and all zones in
the City shall conform with the requirements established by this Chapter and other applicable ordinances unless
otherwise exempted. This ordinance does not apply to indoor lighting.
B. Existing Lighting. All existing lighting located on a subject property that is part of an land use application or
building permit, dependent on the value of the project, shall be brought into conformance with this Ordinance. The
value of the project will determined in accordance with Chapter 15.20.040 and 15.20.050. If the value exceeds the
threshold in Chapter 15.20.020 and 15.20.030, all lighting on the property must be brought into full compliance
before reoccupation or reuse.
C. Nonconforming Uses or Structures. If a nonconforming use or structure has been abandoned for more than twelve
months all lighting on the property must be brought into full compliance before reoccupation or reuse.
D. Conformity shall occur prior to issuance of Certificate of Occupancy, Final Inspection, or Final Plat Recordation,
when applicable. For other permits, the applicant shall have a maximum of thirty days from date of permit issuance
to bring the lighting into conformance.
E. Preferred Source - Low-pressure Sodium (LPS) lamps are the preferred illumination source throughout the city and
their use is encouraged.
F. When an existing fixture is replaced, the replacement fixture shall meet the requirements of this chapter.
G. Architectural design, site planning, landscaping and lighting may be further restricted elsewhere in the Sandy
Municipal Code.
H. All governmental agencies, federal, state or county, which operate within the city limits of Sandy - should
experience no difficulty meeting the requirements of this ordinance and are encouraged by the city to comply with
its provisions.
I. In the event of a conflict with any other chapter of the Sandy Municipal Code, the more stringent requirement shall
apply.
15.30.030 EXEMPTIONS AND EXCEPTIONS
A. Residential fixtures consisting of lamp types of 2050 lumens and below (the acceptability of a particular light is
decided by its lumen output, not wattage. Check manufacturer's specifications). Examples include:
1. 100 Watt Standard Incandescent and less
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2. 100 Watt Midbreak Tungsten-Halogen (quartz) and less
3. 25 Watt T-12 Cool White Fluorescent and less
4. 18 Watt Low Pressure Sodium and less
B. Federally funded and state funded roadway construction projects, are exempted from the requirements of this division
only to the extent it is necessary to comply with federal and state requirements.
C. Fossil Fuel Light. Fossil fuel light produced directly or indirectly by the combustion of natural gas or other utility-type
fossil fuels is exempt from the provisions of this article.
D. Full cutoff street lighting, which is part of a federal, state, or municipal installation.
E. Holiday lighting.
F. Lighting of sports facilities or stadiums prior to 11:00 p.m. Illumination after 11:00 p.m. is also permitted if it is
necessary in order to conclude a recreational, sporting or other scheduled activity, which is in progress prior to that
time.
G. Specialized lighting necessary for safety, such as navigated or runway lighting of airports, or temporary lighting
associated with emergency operations, road hazard warnings, etc.
H. Traffic control signals and devices.
15.30.040

APPROVED MATERIALS AND METHODS OF INSTALLATION

The provisions of this chapter are not intended to prevent the use of any design, material or method of installation or
operation not specifically prohibited by this chapter, provided such alternative design, material or method conforms with
the intent of this division and has been approved by the building official.
The Building Official administrator may approve an alternative design provided he finds that:
A. It complies with the applicable specific requirements of this division; or
B. It has been designed or approved by a registered professional engineer and complies with the purpose of this division.
15.30.050 SUBMITTALS
All applications for building permits or land use planning review which include installation of outdoor lighting fixtures
shall include lighting plans conforming to the provisions of this Ordinance. The Planning Director and/or Building Official
shall have the authority to request additional information in order to achieve the purposes of this Ordinance.
A. The submittal shall contain the following information and submitted as part of the site plan to the Planning and
Building departments for approval.
1. Plans indicating the location, type, intensity, and height of luminaries including both building and ground-mounted
fixtures;
2. A description of the luminaries, including lamps, poles or other supports and shielding devices, which may be
provided as catalogue illustrations from the manufacturer;
3. Photometric data, such as that furnished by the manufacturer, showing the angle of light emission and the footcandles on the ground; and
4. Additional information as may be required by the city in order to determine compliance with this Ordinance.
B. Applications for single/multi-family residential or other projects where any single outdoor light fixture exceeds (2050
lumens output) shall be required to comply with paragraph A above.
15.30.060 GENERAL STANDARDS
The following general standards shall apply to all outdoor lighting installed after the effective date of this ordinance, which
is not exempted above:
A. Area Lights: All area lights, including street lights and parking area lighting, shall be full cut-off fixtures and are
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encouraged to be eighty-five (85) degree full cut-off type fixtures. Street lights shall be high-pressure sodium, low-pressure
sodium, or metal halide, unless otherwise determined by the city that another type is more efficient. Street lights along
residential streets shall be limited to a 70-watt high-pressure sodium (hps) light. Street lights along nonresidential
streets or at intersections shall be limited to 100 watts hps, except that lights at major intersections on state highways
shall be limited to 200 watts hps. If the city permits a light type other than high-pressure sodium, then the equivalent
output shall be the limit for the other light type.
B. Canopy Lights: All lighting shall be recessed sufficiently so as to ensure that no light source is visible from or causes
glare on public rights-of-way or adjacent property.
C. Illumination Levels: Illumination levels and uniformity shall be in accordance with current recommended practices of
the Illuminating Engineering Society. Recommended standards of the illuminating engineering society shall not be
exceeded.
D. All outdoor lighting systems shall be designed and operated so that the area 10 feet beyond the property line of the
premises receives no more than .25 (one quarter) of a foot-candle of light from the premises lighting system.
E. Temporary Lighting: Temporary lighting that conforms to the requirements of this Ordinance shall be allowed.
Nonconforming temporary exterior lighting may be permitted by the Building Official only after considering 1) the
public and/or private benefits which will result from the temporary lighting; 2) any annoyance or safety problems that
may result from the use of the temporary lighting; and, 3) the duration of the temporary nonconforming lighting. The
applicant shall submit a detailed description of the proposed temporary nonconforming lighting to the Building
Official.
F. Towers: All radio, communication, and navigation towers that require lights shall have dual lighting capabilities. For
daytime, the white strobe light may be used, and for nighttime, only red lights shall be used.
15.30.070 NON-PERMITTED LIGHTING
A. Newly installed fixtures, which are not full-cutoff fixtures.
B. Lighting which presents a clear hazard to motorists, cyclists, or pedestrians.
C. Laser Source Light. The use of laser source light or any similar high intensity light for outdoor advertising or
entertainment is prohibited.
15.30.080 APPEALS
If an application is denied, an individual shall have the right of appeal to the City Council. The fee for an appeal shall be
the same as a Type III review (Section 2-Master Fee Resolution).
15.30.090 VIOLATIONS
This section may be enforced on the basis of a formal complaint filed in writing with the city.
15.30.100 PENALTIES
See Section 1.16.010 of the Sandy Municipal Code.
15.30.110 SEVERABILITY
The provisions of this ordinance are severable and if any paragraph, section, subsection, or part of this ordinance is held to
be invalid, unenforceable, unconstitutional, or inapplicable to any person or circumstance, such illegality, invalidity,
unconstitutionality, or inapplicability shall not affect or impair the remainder of this ordinance.

Community Lighting Study Whitepaper

May 2015

Page 313

http://cityhall.sandynet.org/municipal_code/Buildings___Construction/Dark%20Sky%20... 11/19/2008

Dark Skies

Page 6 of 7

TABLE 1: CODE REQUIREMENTS TABLES FOR SHIELDING
WATTAGE - SEE SECTION 1 BELOW
Lamp Type

25

30

35

40

50

60

75

100

LOW
PRESSURE
SODIUM
HIGH PRESSURE
SODIUM

UNSHIELDED

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

UNSHIELDED

UNSHIELDED

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

METAL
HALIDE

UNSHIELDED

UNSHIELDED

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

FLUORESCENT

UNSHIELDED

UNSHIELDED

UNSHIELDED

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

QUARTZ

UNSHIELDED

UNSHIELDED

UNSHIELDED

UNSHIELDED

UNSHIELDED

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

TUNGSTEN
HALOGEN

UNSHIELDED

UNSHIELDED

UNSHIELDED

UNSHIELDED

UNSHIELDED

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

MERCURY
VAPOR

UNSHIELDED

UNSHIELDED

UNSHIELDED

UNSHIELDED

UNSHIELDED

DIRECTED
SHIELD

DIRECTED
SHIELD

DIRECTED
SHIELD

INCANDESCENT

UNSHIELDED

UNSHIELDED

UNSHIELDED

UNSHIELDED

UNSHIELDED

UNSHIELDED

UNSHIELDED

UNSHIELDED

110
OR
MORE
DIRECTED
SHIELD
DIRECTED
SHIELD
DIRECTED
SHIELD
DIRECTED
SHIELD
DIRECTED
SHIELD
DIRECTED
SHIELD
DIRECTED
SHIELD
DIRECTED
SHIELD

For the purpose of this section wattage ratings for lamp types will be for either a single lamp source or multiple lamp
sources when installed in a cluster.
2. Lamp types not listed in the table may be approved for use by the building official providing installation of these lamps
conforms to the lumen limits established in this section.
3. Glass tubes filled with argon, neon or krypton do not require shielding.
1.
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Table 2: TYPICAL LUMEN VALUES FOR VARIOUS LAMP WATTAGE **
LOW

HIGH
METAL

WATTAGE
9
18
35
40
50
55
60
70
75
90
100
110
150
175
200
250
300
400
500

PRESSURE
SODIUM

PRESSURE
SODIUM

MERCURY

FLUORESCENT

INCANDESCENT

QUARTZ
HALIDE

VAPOR
600

1,800
4,725

2,250
4,000

2,250
1,400

1,140

480
480

7,925
870
5,800

5,500
2,800

1,190

4,300

1,750

14,400
9,500

8,000
6,600

16,000

2,850
14,000

8,600

22,000
27,500

20,500

12,100

50,000

36,000

22,500

4,010
6,360
10,850

** Taken from data supplied by Portland General Electric - Energy Resource Center
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ORDINANCE NUMBER __351___

AN ORDINANCE AMENDING TITLE 9, PLANNING AND ZONING, OF THE SUN VALLEY
CITY CODE, TO ESTABLISH EXTERIOR LIGHTING REGULATIONS OF THE
CITY OF SUN VALLEY, BLAINE COUNTY, IDAHO; PROVIDING FOR THE CODIFICATION
OF THE ORDINANCE; AND PROVIDING AN EFFECTIVE DATE OF THIS ORDINANCE.
WHEREAS, the Sun Valley Planning and Zoning Commission finds that unnecessary and improperly
designed light fixtures cause glare, light pollution and wasted resources; and,
WHEREAS, glare and light pollution can result in: hazardous circulation conditions for all modes of
transportation; the diminishing ability to view the night sky; light trespass; and, unattractive townscape; and,
WHEREAS, the people who live in and near Sun Valley value the natural environment, including the beauty
and high quality of the night sky; and,
WHEREAS, the City of Sun Valley is a destination resort community, dependent upon its natural resources
and environment to attract tourists and residents; and,
WHEREAS, the City of Sun Valley desires to protect the health, safety and welfare of the residents, tourists,
motorists and general public, and to protect the night sky that adds to the quality of life and economic well being of the
City; and,
WHEREAS, these criteria for exterior lighting will not sacrifice the safety of our citizens or visitors, or the
security of property, but instead will result in safer, efficient and more cost-effective lighting, and
WHEREAS, the City Council for the City of Sun Valley desires to adopt the above findings so as to provide
for the public health, safety and welfare in the City;
NOW, THEREFORE, BE IT ORDAINED by the Mayor and City Council of the City of Sun Valley, Idaho, as
follows:
SECTION 1: Section 9-1-2, INTENT, of Chapter 1, Zoning Title and Intent, of Title 9, PLANNING AND
ZONING, of the Sun Valley Municipal Code, is hereby amended by adding the following new Subsection J. after
Subsection I.:
J.
To preserve and protect the night sky, and provide for the safety and enjoyment of the City’s residents and
visitors by protecting against excessive exterior lighting and glare.

SECTION 2: Subsection 9-9B-5.D, DESIGN REVIEW GUIDELINES, of Chapter 9, Article B, Sign Regulations, of
Title 9, PLANNING AND ZONING, of the Sun Valley Municipal Code, is hereby amended by deleting the struckthru language and adding the underlined language as follows:
D.
All light sources shall comply with an approved exterior lighting plan, pursuant to Article D of this Chapter 9
be concealed from public view and indirect.
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SECTION 3: Chapter 9, SUPPLEMENTARY REGULATIONS, of Title 9, PLANNING AND ZONING, of the Sun
Valley Municipal Code, is hereby amended by establishing a new ARTICLE D. EXTERIOR LIGHTING
REGULATIONS, as follows:

CHAPTER 9
SUPPLEMENTARY REGULATIONS
ARTICLE D. EXTERIOR LIGHTING REGULATIONS
SECTION:
9-9D-1 :
9-9D-2 :
9-9D-3 :
9-9D-4 :
9-9D-5 :
9-9D-6:

P u r p o s e
A p p lic a b
De f i n i t i o
G e n e r a l
P r o c e d u
V io la t io n

ilit y
n s
P r o v is io n s
r e s
s

9-9D-1: PURPOSE: This Article together with amendments thereto, shall be known and may be cited as the Sun
Valley Exterior Lighting Ordinance. The purpose of these regulations is to protect and promote the public health,
safety and welfare, the quality of life, and the ability to view the night sky, by establishing regulations and a
process for review of exterior lighting. This Article establishes standards for exterior lighting in order to
accomplish the following:
A. To provide safe roadways for motorists, cyclists and pedestrians, and ensure that sufficient lighting can be
provided where needed to promote safety and security;
B. To minimize the effects of direct glare and excessive lighting;
C. To protect the nighttime use and enjoyment of property and curtail the degradation of the nighttime visual
environment, and thereby help preserve the quality of life in the City;
D. To prevent light trespass in all areas of the City;
E. To promote energy efficient and cost effective lighting in all areas of the City;
F. To allow for flexibility in the style of lighting fixtures;
G. To define practical and effective measures by which the obtrusive aspects of outdoor light usage can be
minimized, and provide lighting practices that direct appropriate amounts of light where and when it is needed;
H. To provide assistance to property owners and occupants in bringing non-conforming lighting into conformance
with this Article; and
I. To work with other jurisdictions within Blaine County to meet the purposes of this Article.
9-9D-2: APPLICABILITY:
A.

All exterior lighting installed after the effective date of this Article shall conform to the standards
established by this Article.

B.

All existing exterior lighting installed before the effective date of this Article shall be brought into
conformance with this Article, except Section 9-9D-4.C, within the following time periods:
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1. All existing exterior lighting located on a subject property that is part of an application for design
review approval, a conditional use permit, subdivision approval, or a building permit is required to be
brought into conformance with this Article before issuance of a Certificate of Occupancy, final
inspection or final plat recordation, when applicable. For other permits, the applicant shall have a
maximum of thirty (30) days from date of permit issuance to bring the lighting into conformance.
2. All other existing exterior lighting on property used for residential, commercial, institutional, or any
other public and semi-public uses that is not in conformance with this Article shall be brought into
conformance with this Article within eighteen (18) months from the date of adoption of this Article, by
October 15, 2005.

9-9D-3: DEFINITIONS: Unless specifically defined below, words or phrases used in this Article shall be interpreted
so as to give them the meaning they have in common usage and to give this Section its most reasonable application.
Area light. A luminaire equipped with a lamp that produces over one thousand eight hundred (1,800) lumens. Area
lights include, but are not limited to, streetlights, parking lot lights and yard lights. (See Table 1, for light output of
various lamps).
Average horizontal footcandle. The average level of illuminance for a given situation (with snow cover if that is to be
expected in the given situation) measured at ground level with the light meter placed parallel to the ground.
Building Official. The City of Sun Valley Building Official.
Directional flood light. A fully shielded fixture that is angled no higher than 30 degrees from vertical and which targets
a specific area to be lit. (See Figures 6 and 7)
Eighty-five (85) degree cut-off type of luminaires. Luminaires that do not allow light to escape above an eighty-five
(85) degree angle measured from a vertical line from the center of the lamp extended to the ground (see Figure 2)
Exterior lighting. Temporary or permanent outdoor lighting that is installed, located or used in such a manner to cause
light rays to shine outdoors. Luminaires that are indoors that are intended to light something outside are considered
exterior lighting for the purpose of this Article.
Floodlight. A light fixture that produces up to one thousand eight hundred (1,800) lumens and is designed to flood a
well-defined area with light. (See Table 1 for light output of various lamps)
Footcandle (fc). The American unit used to measure the total amount of light cast on a surface (illuminance). One
footcandle is equivalent to the illuminance produced by a source of one candle at a distance of one foot. For example,
the full moon produces .01 fc (fc are measured with a light meter). One footcandle is approximately equal to ten (10)
lux, the metric unit also used to measure illuminance.
Full cut-off luminaires. A luminaire designed and installed where no light is emitted at or above a horizontal plane
running through the lowest point on the luminaire. (See Figure 1)
Fully shielded. The luminaire incorporates a solid barrier (the shield), which permits no light to escape through the
barrier on the top and sides of the fixture. (See Figure 4)
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Glare. Stray light striking the eye that may result in (a) nuisance or annoyance glare such as light shining into a
window; (b) discomfort glare such as bright light causing squinting of the eyes; (c) disabling glare such as bright light
reducing the ability of the eyes to see into shadows or (d) reduction of visual performance.
Holiday lighting. Exterior lighting consisting of strings of individual lamps, where the output per lamp is not greater
than fifteen (15) lumens.
Illuminance. The amount of light falling on any point of a surface measured in footcandles or lux; footcandles are
measured as lumens per square foot, and lux are measured as lumens per square meter.
IESNA. Illuminating Engineering Society of North America (IES or IESNA). The professional society of lighting
engineers.
IESNA Recommended Practices. The current publications of the IESNA setting forth illuminance levels.
Lamp. The generic term for an artificial light source, to be distinguished from the whole assembly (see Luminaire).
Commonly referred to as “bulb”.
Light. The form of radiant energy acting on the retina of the eye to make sight possible.
Light pollution. Any adverse effect of artificial night light including, but not limited to, discomfort to the eye or
diminished vision due to glare, light trespass, or any manmade light that diminishes the ability to view the night sky.
Light trespass. Light falling on the property of another or the public right-of-way when it is not required to do so.
Lighting. Any or all parts of a luminaire that function to produce light.
Lighting Administrator. A City official designated by the Planning & Zoning Administrator to administer, interpret,
and enforce the Sun Valley Exterior Lighting Ordinance, and make recommendations thereunder.
Lumen. The unit used to quantify the amount of light energy produced by a lamp at the lamp. Lumen output of most
lamps is listed on the packaging. For example, a 60-watt incandescent lamp produces 950 lumens while a 55-watt lowpressure sodium lamp produces 8000 lumens.
Luminaire. 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. When used, includes ballasts and
photocells. Commonly referred to as “fixture”.
Maintained illuminance. The condition that occurs after 200 hours of lamp use prior to a point where luminaire
cleaning is necessary. Measurements are taken at ground level with sensor parallel to the ground for horizontal
illuminance and measured at 5 feet above ground with sensor perpendicular to the ground for vertical illuminance.
Non-essential lighting. Lighting that is not necessary for an intended purpose after the purpose has been served. Does
not include any lighting used for safety and/or public circulation purposes.
Opaque. The effect of a part or parts of a luminaire that provide(s) a barrier above and in some cases around the lamp,
that does not allow any light to pass through.
Partially shielded. The luminaire incorporates a translucent barrier, the “partial shield” around the lamp that allows
some light to pass through the barrier of the fixture’s walls while concealing the lamp from the viewer. (See Figure 3)
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Planning and Zoning Administrator. The City of Sun Valley Planning and Zoning Administrator.
Skyglow. The overhead glow from light emitted sideways and upwards. Skyglow is caused by the reflection and
scattering of light by dust, water vapor and other particles suspended in the atmosphere.
Temporary lighting. Lighting that is intended to be used for a special event for seven days or less, and temporary
construction lighting.
Translucent. The effect of a part or parts of a luminaire that provide(s) a barrier around the lamp that allows some light
to pass through the barrier in a diffused manner, such that the lamp cannot be clearly distinguished. (See Figure 3)
Unshielded. The luminaire only incorporates clear glass, which permits all light to escape. (See Figure 5).
Uplighting. Fully shielded lighting that is directed in such a manner as to shine light rays above the horizontal plane.
Wall wash. The reflectivity of artificial lighting from the exterior surface of a building or structure.
9-9D-4: General Provisions:
A.

General Standards
1. All exterior lighting shall be designed, located and lamped in order to prevent or minimize:
a. Overlighting;
b. Energy waste;
c. Glare;
d. Light Trespass;
e. Skyglow.
2. All non-essential exterior commercial, recreational, and residential lighting shall be turned off after business
hours and/or when not in use. Lights on a timer are encouraged. Sensor activated lights are encouraged to replace
existing lighting that is desired for security purposes.
3. Canopy lights, such as service station lighting or covered entries, shall be fully recessed or fully shielded so
as to ensure that no light source is visible from or causes glare on public rights of way or adjacent properties.
4. Area lights. All area lights shall be a minimum eighty-five (85) degree full cut-off type luminaires.
5. Idaho Power shall not install any luminaires after the effective date of this Article that lights the public right
of way without first receiving approval for any such application by the Lighting Administrator.

B.

Use of Luminaires. No unshielded or clear glass luminaries shall be allowed; all exterior lighting shall use full
cut-off luminaires with the light source downcast and fully shielded, with the following exceptions:
1. Luminaires that have a maximum output of one thousand (1,000) lumens per fixture (equal to one sixty [60]
watt incandescent lamp) regardless of number of lamps, may be partially shielded provided the luminaire has an
opaque top or is under a solid overhang. (See Figure 3)
2. Floodlights with external shielding shall be angled provided that no light is directed above a thirty (30)
degree angle measured from the vertical line from the center of the light extended to the ground, and only if the
luminaire does not cause glare or light to shine on adjacent property or public rights-of-way (see Figure 6). Residential
floodlights must be turned off by 11:00 p.m. Photocells with timers that allow a floodlight to go on at dusk and off by
11:00 p.m. are encouraged.
3. Residential holiday lighting is allowed from November 1st to March 15th. Flashing holiday lights on
residential properties are prohibited. Holiday lights shall be turned off by 11:00 p.m.
4. Commercial holiday lighting is allowed from November 1st to March 15th. Flashing holiday lights are
prohibited. Commercial holiday lights shall be turned off by 11:00 p.m. or the close of business, whichever is later.
5. Sensor activated luminaires, provided:
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a. It is located in such a manner as to prevent glare and light trespass onto properties of others or into a
public right-of-way;
b. The luminaire is set to only go on when activated and to go off within five minutes after activation
has ceased;
c. The luminaire shall not be triggered by activity off the subject property.
6. All temporary emergency lighting needed by the Fire and Police Departments, or other emergency services.
7. Lighting for flags provided the flag is a United States of America or State of Idaho official flag and the
maximum lumen output is one thousand three hundred (1,300) lumens. Flags may be taken down at sunset to avoid the
need for lighting. The external beam shall minimize light trespass and/ or glare.
8. Uplighting for landscaping and/ or structures shall be reviewed on a case by case basis; it is strongly advised
that all uplighting be fully captured for approval. All uplighting shall be turned off by 11:00 p.m.
9. Lighting of radio, communication and navigation towers; provided the owner or occupant demonstrates that
the Federal Aviation Administration (FAA) regulations can only be met through the use of lighting that does not
comply with this Article.
10. Neon Lights. Neon lights permitted pursuant to the sign ordinance, Article B of this chapter, et seq.
11. Luminaires used for playing fields and courts shall be exempt from the height restriction provided all other
provisions of this Article are met and the light is used only while the field or court is in use.
12. Non-residential luminaires may deviate from the requirements of these Exterior Lighting Regulations only
upon submitting for Planning and Zoning Commission approval a Design Review application under Chapter 10 of this
Title, detailing the specific reasons for the proposed deviation. Such application may be granted only if the applicant
demonstrates each of the following:
i)
that the proposed deviation is appropriate to the location of the lighting and the surrounding
neighborhood;
ii)
that the proposed deviation will not unreasonably diminish either the health, safety, or welfare
of the surrounding neighborhood uses; and
iii)
that the proposed deviation will not unreasonably conflict with the general intent of these
Exterior Lighting Regulations.
The Commission may approve, deny, or approve with conditions any such application submitted under this Paragraph
12.

C.

Placement and Height of Luminaires
1. Parking area luminaires shall be no taller than seventeen (17) feet as measured from the ground to their
tallest point. Parking area lights are encouraged to be greater in number, lower in height and lower in lumens, as
opposed to fewer in number, higher in height and higher in lumens.
2. Freestanding luminaires on private property in residential zones shall be mounted at a height no greater than
twelve feet (12’) from ground level to the top of the luminaire.
3. Streetlights used on arterial roads may exceed twenty (20) feet in height, with the recommendation by the
City Council, and only with a finding that exceeding 20 feet is necessary to protect the safety of the residents of Sun
Valley.
4. Luminaires used for playing fields shall be exempt from the height restriction provided all other provisions
of this Article are met and the light is used only while the field is in use.

D.

Illuminance and Type of Lamp
1. Illuminance levels for parking lots, sidewalks, and other walkways affected by side-mounted building lights,
and freestanding sidewalk lights (not streetlights) shall not exceed illuminance levels listed in the most current IESNA
Recommended Practices. The City of Sun Valley recognizes that not every such area will require lighting.
2. Above ground parking lot lighting shall not exceed an overall average illumination of 1.5 footcandles.
Interior parking structure lighting shall not exceed the minimum security illumination levels listed in the most current
IESNA Recommended Practices.
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3. The use of lighting for exterior wall washing is limited for residences, condominiums and apartments as
listed in the following table; the use of recessed eave lighting to achieve wall washing is preferred, and wall washing
should strive for uniform illumination distribution. The maximum average illumination limits for wall washing are:
Dark colored exterior surfaces: 1.0 footcandles
Light colored exterior surfaces: 0.5 footcandles
Illuminance measurements of indirect light creating wall wash shall be measured with an illuminance meter
four feet from ground level with the meter held horizontally and touching the wall surface.
4. Streetlights shall be high-pressure sodium or metal halide, unless otherwise determined that another type is
more efficient. Streetlights along residential streets shall be limited to a seventy (70) watt high-pressure sodium (hps)
light with a lumen output of six thousand four hundred (6,400). Street lights along non-residential streets or at
intersections shall be limited to one hundred (100) watts hps, with a lumen output of nine thousand five hundred
(9,500), except that lights at major intersections on state highways shall be limited to two hundred fifty (250) watts
hps, with a lumen output of twenty-eight thousand five hundred (28,500). If a light type other than high-pressure
sodium or metal halide is permitted, then the equivalent output shall be the limit for the other light type (see Table 1).

E.
Tables and Information Sheets.
The attached figures and information sheets shall be incorporated into Title 9 as guidelines for the public and the City
for use in enforcing this Article. The City does not endorse or discriminate against any manufacturer or company that
may be shown, portrayed or mentioned by the examples. Additional information is provided at the Sun Valley Planning
Department.

9-9D-5: Procedures:
A.
All applications for design review, conditional use permits, planned unit developments, subdivision approvals,
applicable sign permits, or building permits shall include lighting plans showing location, type, height, lumen output,
and illuminance levels in order to verify that lighting conforms to the provisions of this Article. The Lighting
Administrator may waive the requirement for illuminance level information only, if the Lighting Administrator finds
that the illuminance levels conform to this Article. For all other exterior lights which must conform to the requirements
of this Article, an application shall be made to the Lighting Administrator, showing location, type, height, lumen
output and illuminance levels.
B.
The Lighting Administrator shall review any new exterior lighting or any existing exterior lighting on subject
property that is part of an application for design review, conditional use permit, planned unit development, subdivision
approval, applicable sign permits or building permit, to determine whether the exterior lighting complies with the
standards of this Article.
C.
The Lighting Administrator shall convey in writing a recommendation whether the exterior lighting complies
with the standards of this Article to the Building Official, the Sun Valley Planning & Zoning Commission, or the Sun
Valley Mayor and City Council, as the case may be, before any review or hearing on a building permit, design review,
conditional use permit, planned unit development, subdivision application, or applicable sign permit.
D.
For all other exterior lighting which must conform to the requirements of the Sun Valley Exterior Lighting
Ordinance, the Lighting Administrator shall issue a decision whether the exterior lighting complies with the standards
of this Article. All such decisions may be appealed to the Sun Valley Planning & Zoning Commission within thirty
(30) days of the decision.
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9-9D-6: VIOLATIONS
If the Lighting Administrator finds that any provision of this Article is being violated, the Lighting Administrator shall
give notice by hand delivery or by certified mail, return receipt requested, of such violation to the owner and/or to the
occupant of such premises, demanding that the violation be abated within thirty (30) days of the date of hand delivery
or of the date of mailing of the notice. The Planning Department Staff shall be available to assist in working with the
violator to correct said violation. If the violation is not abated within the thirty (30) day period, the Lighting
Administrator may institute actions and proceedings, either legal or equitable, to enjoin, restrain or abate any violations
of this Article. Such actions or proceedings shall be in addition to the Enforcement and Penalties provisions of Section
9-12-4 and Title 1, Chapter 4 of the Sun Valley Municipal Code.

SECTION 4: Subsection 9-10-2, REQUIRED INFORMATION, of Chapter 10, Design Review, of Title 9,
PLANNING AND ZONING, of the Sun Valley Municipal Code, is hereby amended by adding the underlined
Paragraph 3 in Subsection 9-10-2.D, to read as follows:
D.

Specifications to be noted on the plans:
1.

Exterior surface materials.

2.

Proposed exterior color scheme; a color board shall be presented to the Commission, or designee, at
the scheduled meeting.

3.

Exterior lighting plan, pursuant to Chapter 9, Article D of this Title 9.

SECTION 5. SAVINGS AND SEVERABILITY. If any section, subsection, paragraph, subparagraph, item,
provision, regulation, sentence, clause or phrase is declared by a court to be invalid, such actions shall not affect the
validity of this Ordinance as a whole or any part thereof other than the part declared invalid.
SECTION 6. CODIFICATION. The City Clerk is instructed pursuant to Section 1-1-3 of the City of Sun Valley
Municipal Code to immediately forward this ordinance to the codifier of the official municipal code for proper revision
of the code.
SECTION 7. REPEALER CLAUSE. All City of Sun Valley Ordinances or parts thereof which are in conflict
herewith are hereby repealed.
SECTION 8. EFFECTIVE DATE. This ordinance shall be in full force and effect from and after its approval,
passage and publication as provided by law.
PASSED BY THE CITY COUNCIL OF THE CITY OF SUN VALLEY, IDAHO, AND APPROVED BY
THE MAYOR this 15th day of April, 2004.
____/s/__________
Jon Thorson, Mayor
ATTEST:
________/s/____________
Jan C. Wellman, City Clerk
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DeLapp & Associates, Inc. dba

DeLapp Engineering ®
TOWN OF TAOS
ORDINANCE 99-2
ADDING A NEW
CHAPTER 15.28

Home
Codes, Laws and
Ordinances
Specifications for
Electrical
Construction
CAD
Contact
Information
DeLapp Engineering
History
Employment
Opportunities
Experience

AN ORDINANCE OF THE TOWN COUNCIL OF
THE TOWN OF TAOS CREATING A NEW
CHAPTER 15.28 REGARDING OUTDOOR
LIGHTING ON PUBLIC AND PRIVATE PROPERTY.
WHEREAS, This new Ordinance will promote
energy efficiency and reduce or prevent light
pollution;
WHEREAS, This Ordinance will protect a
historical legacy and provide enjoyment of the
night sky of the Town of Taos for future
generations;
WHEREAS, This Ordinance follows and
complements the New Mexico Night Sky
Protection Act and can be more restrictive but
not less restrictive in its implementation;
WHEREAS, The Town Council desires to provide
an Ordinance that tracts New Mexico State
Statute for the preservation and enhancement of
the dark sky of the Town of Taos while promoting
safety, conservation of energy and environmental
preservation concerns.
NOW, THEREFORE, BE IT ORDAINED BY THE
GOVERNING 13ODY OF THE TOWN OF TAOS,
meeting in Regular Session, and after having
held a public hearing on the matter, that the
following Ordinance is hereby adopted:

Chapter 15.28
http://www.delapp.com/codes/ltgordi…
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OUTDOOR LIGHTING

CHAPTER 15.28, entitled "Outdoor Lighting on
Public and Private Property" is hereby created
as part of the Town of Taos Municipal Code.
Sections:

15.28.010 Purpose
15.28.020 Definitions
15.28.030 Applicability
15.28.040 Exemptions
15.28.050 Submittals
15.28.060 General Standards
15.28.070 Further Restrictions
15.28.080 Penalties for Violations
15.28.090 Severability
15.28.100 Effective Date
15.28.010 Purpose.
The purpose of the Outdoor Lighting
on Public and Private Property
ordinance is to regulate outdoor
lighting in order to reduce or prevent
light pollution. This means to the
extent reasonably possible the
reduction or prevention of glare and
light trespass, the conservation of
energy, and promotion of safety and
security. This Ordinance will ensure
the aesthetically appropriate outdoor
lighting in keeping with the historic
character of the Town of Taos.

15.28.020 Definitions. As used in this section:
1.

http://www.delapp.com/codes/ltgordi…
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source installed in the socket portion of
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3.

4.
5.

6.

7.

8.

9.

10.

lighting unit including the lamps or bulbs,
together with the parts required to
distribute the light, to position and
protect the lamps, and to connect the
lamps to the power supply.
Light pollution means general sky glow
caused by the scattering of artificial
light in the atmosphere and resulting in
decreased ability to see the natural
night sky.
Glare means the brightness of a light
source that causes eye discomfort.
Disabling glare means lighting that
impairs visibility and creates a potentially
hazardous situation for either
pedestrians or motorists.
Nuisance glare means light that creates
an annoyance or aggravation but does
not create a potentially hazardous
situation.
Light trespass means light emitted by a
luminaire that shines beyond the
property on which the luminaire is
installed.
Shielding means that no light rays are
emitted by a fixture above the horizontal
plane running through the lowest point
of the fixture where light is emitted.
Accent lighting means any directional
lighting which emphasizes a particular
object or draws attention to a particular
area.
Spotlight or Floodlight means any lamp
that incorporates a reflector or a
refractor to concentrate the light output
into a directed beam in a particular
direction.

15.28.030 Applicability.
A. All outdoor lighting fixtures installed on private
and public property after the effective date of
this ordinance shall comply. This ordinance
does not apply to interior lighting. However,
overly bright inside light emitted outdoors from
any structure will be subject to control by this
ordinance if it is determined by the code
administrator that it creates a nuisance glare
or a disabling glare as defined by this
http://www.delapp.com/codes/ltgordi…
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B.

C.

D.

E.

F.

or a disabling glare as defined by this
ordinance.
All outdoor lighting fixtures existing and legally
installed and operative before the effective
date of this ordinance are exempt from these
requirements unless they are determined to
create a nuisance glare or a disabling glare as
defined by this ordinance. When existing
lighting fixtures become inoperable, their
replacements are subject to all the provisions
of the Night Sky Protection Act.
When an existing fixture is replaced, the
replacement fixture shall meet the
requirements of this article. Modifications to
nonconforming fixtures in historic districts shall
also comply with this article.
Compliance with this ordinance shall be
administered by the Town of Taos Planning
Department.
In the event of a conflict with any other
section of this article, the more stringent
requirement shall apply.
All governmental agencies, federal, state or
county - including their security facilities,
which operate within the town limits of Taos should experience no difficulty meeting the
requirements of this ordinance and are
encouraged by the Town to comply with its
provisions.

15.28.040 Exemptions.
The following are exempt from the
provisions of this ordinance:
A. Traffic control signals and devices.
B. Street lights installed prior to the effective
date of this ordinance.
C. Temporary emergency lighting (i.e. fire, police,
repair workers).
D. Moving vehicle lights.
E. Navigation lights (i.e. airports, heliports,
radio/television towers).
F. Lighted signs that conform with the Town's
sign ordinance.
G. Seasonal decorations with individual lights in
place no longer than 60 days.
http://www.delapp.com/codes/ltgordi…
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H. Sports field outdoor lighting (i.e. ball fields,
football, soccer, ice rink, etc.).
I. Other special situations approved by the Town
for temporary or periodic events (i.e. rodeos,
revivals, fairs, fiestas, carnivals, night-time
construction).
J. Covered porch lighting on single-family or
multi-family homes provided that each outdoor
light fixture does not exceed 150 watts (2220
lumens output).
K. Security lights of any wattage that are
controlled by a motion-sensor switch and
which do not remain on longer than 10 to 12
minutes after activation.

15.28.050 Submittals.
A. Applications for building permits or applications
for review by the Planning and Zoning
Commission, or the Historic Preservation
Commission, which includes the installation of
outdoor lighting fixtures for new construction,
shall provide evidence of compliance with the
requirements of this Ordinance. The submittal
shall contain the following information and
submitted as part of the site plan to the
Planning and Zoning Department for approval.
B.

(1) Plans indicating the location, type,
and height of luminaries including both
building and ground-mounted fixtures;
(2) A description of the luminaries,
including lamps, poles or other supports
and shielding devices, which may be
provided as catalogue illustrations from
the manufacturer;
(3) Photometric data, such as that
furnished by the manufacturer, showing
the angle of light emission; and
(4) Additional information as may be
required by the Planning and Zoning
Department in order to determine
compliance with this Ordinance.

D. Applications for single/multi-family residential
or other projects where any single outdoor
light fixture not used for landscaping or foliage
illumination exceeds 150 watts (2220 lumens
http://www.delapp.com/codes/ltgordi…
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output) shall be required to comply with
paragraph A above. (See section below for
landscaping and foliage illumination, item H)

15.28.060 General Standards.
The following general standards shall
apply to all outdoor lighting installed
after the effective date of this
ordinance, which is not exempted
above:
A. Outdoor lighting must be hooded, shielded,
and/or aimed downward. Examples of
acceptable and unacceptable light pollution
control shielding and hooding is shown in Table
1-4, attached herein.
B. The hood or shield must mask the direct
horizontal surface of the light source. The light
must be aimed to insure that the illumination is
only pointing downward onto the ground
surface, with no escaping light permitted to
contribute to sky glow by shining upward into
the sky.
C. Any bright light shining onto adjacent property
or streets which would result in a nuisance
glare or a disabling glare shall not be
permitted. Light trespass beyond property
boundaries or above the horizontal plane shall
be considered non-compliant.
D. Existing fixtures may be adapted to comply
with this ordinance by adding a properly
designed hood or shield, or by pointing any
upward-mounted, shielded fixture downward
onto the ground surface.
E. All outdoor lighting fixtures shall be designed,
installed, located and maintained such that
nuisance glare onto adjacent properties or
streets shall be minimized and all direct
illumination kept within the boundaries of the
fixture owner's property.
F. This section may be enforced on the basis of a
formal complaint filed in writing with the
Planning and Zoning Department.
G. Accent lighting, when so approved, shall be
directed downward onto the building or object
and not toward the sky or onto adjacent
properties. Direct light emissions shall not be
http://www.delapp.com/codes/ltgordi…
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properties. Direct light emissions shall not be
visible above the roof line or beyond the
building edge.
H. Spotlighting on landscaping and foliage shall be
limited to 150 watts (2220 lumens output).
The lamp shall be shielded and not create
disabling or nuisance glare.

15.28.070 Further Restrictions.
The Town reserves the right to
further restrict outdoor lighting,
including but not limited to
searchlights for special events,
quartz lighting, laser lights, pole
height, and level of illumination, when
it is deemed to be in the best public
interest in keeping with the stated
purpose of this ordinance.

15.28.080 Penalties for violation.
A. Any violation of the provisions of this
ordinance shall constitute a petty
misdemeanor, and upon conviction thereof,
shall be punishable by a fine not to exceed
three hundred dollars ($300.00) or
imprisonment not to exceed ninety (90) days,
or both.
B. Each 24 hour period during any portion of
which any violation of this ordinance is
committed or continued to exist shall
constitute a separate offense.

15.28.090 Severability.
The provisions of this ordinance are
severable and if any paragraph,
section, subsection, or part of this
ordinance is held to be invalid,
unenforceable, unconstitutional, or
inapplicable to any person or
circumstance, such illegality,
invalidity, unconstitutionality, or
inapplicability shall not affect or
impair the remainder of this
ordinance.
http://www.delapp.com/codes/ltgordi…
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ordinance.

15.28.100 Effective date.

The provisions of this ordinance shall
become effective five (5) days after
published unless otherwise provided
by law.

ADOPTED this 18th day of May 1999 by the
following vote:
Councilwoman Erlinda Gonzales - yes
Councilman Bobby Duran - yes
Councilman Meliton Struck - yes
Councilman Frank Cruz - yes
S/S
FREDERICK A.
PERALTA
MAYOR

ATTEST:
S/S LORRAINE GALLEGOS
TOWN CLERK

APPROVED:
S/S TOMAS BENAVIDEZ
TOWN ATTORNEY

SECTION 15.28.060 TABLES
ACCEPTABLE SHIELDING , HOODING AND AIMING OF
OUTDOOR LIGHT FIXTURES
The following 4 tables of schematics show what is
acceptable and what is unacceptable in the Town of Taos
and its Extra-Territorial Zone:
TABLE 1: WALL MOUNTED LIGHTS
http://www.delapp.com/codes/ltgordi…
Community Lighting Study Whitepaper

May 2015

8/10
Page 333

11/19/2008

Town of Taos Outdoor Lighting Ordin…

TABLE 2: FREE STANDING LIGHTS
TABLE 3: OFF-WALL, BUILDING, FOLIAGE, SIGN
AND ESCARPMENT LIGHTS
TABLE 4: STREET AND LOT LIGHT CUT-OFF AT
PROPERTY LINE

Town of Taos
Notice of Adoption
Ordinance 99-2
TAKE NOTICE THAT, on Tuesday, May 18, 1999,
the Town Council of the Town of Taos, New
Mexico, in the regular Town Council public
meeting at the Town Council Chambers in
Coronado Hall, 120 Civic Plaza Drive, adopted the
above referenced ordinance.
A description of the Ordinance is as follows:
An Ordinance of the Town Council of the Town of
Taos creating a new CHAPTER 15.28 regarding
"Outdoor Lighting on Public and Private Property,"
Sections:
15.28.010
15.28.020
15.28.030
15.28.040
15.28.050
15.28.060
15.28.070
15.28.080
15.28.090
15.28.100

PURPOSE
DEFINITIONS
APPLICABILITY
EXEMPTIONS
SUBMITTALS
GENERAL STANDARDS
FURTHER RESTRICTIONS
PENALTIES
SEVERABILITY
EFFECTIVE DATE

A copy of the full text of the ordinance is
available for inspection and/or copying at the
Office of the Town Clerk, Town Hall, 400 Camino
de la Placita, Taos, New Mexico during normal
business hours.

S/S Lorraine Gallegos, Town Clerk
S/S Allen Vigil, Planning Director
Legal publication one time 5/27/99
http://www.delapp.com/codes/ltgordi…
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DeLapp & Associates, Inc. dba

DeLapp Engineering ®
1190 Harrison Rd Suite 3a
Santa Fe NM 87507

(505) 983-5557, Email Addresses
Fax

(505) 982-5724

Map to DeLapp Engineering Office
This entire web site is copyright (c) 1999-2008 by DeLapp
& Associates, Inc.
DeLapp Engineering is a registered trademark of DeLapp
& Associates, Inc.
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Planning Division
Dark-Sky Ordinance 90.02
AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF TEMPE, ARIZONA,
AMENDING CHAPTER 25 OF THE TEMPE CITY CODE, BY ADDING ARTICLE VIII
RELATING TO THE CONTROL OF OUTDOOR LIGHT FIXTURES.
WHEREAS, unnecessary and/or improperly designed light fixtures emit undesirable
illuminating light rays up into night sky; and WHEREAS, said illumination is of no beneficial
effect; and
WHEREAS, said illumination is of detrimental effect on astronomical observation within
Tempe and the State of Arizona.
NOW, THEREFORE,BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY OF TEMPE,
ARIZONA, that Chapter 25 of the Tempe City Code is amended by adding Article VIII
thereto as follows:
ARTICLE VIII OUTDOOR LIGHT CONTROL
Section 25-131. Purpose and Intent
This article is intended to restrict the permitted use of outdoor artificial illuminating devices
emitting undesirable rays into the night sky which have a detrimental effect on astronomical
observations.
Section 25-132. Conformance with Applicable Codes and Ordinances
All outdoor artificial illuminating devices shall be installed in conformance with the
provisions of this article, and applicable provisions of the zoning ordinance and this code.
Where there is conflict between the provisions of this article and applicable provisions of the
zoning ordinance or this code, the most restrictive shall govern.
Section 25-133. Approved Materials and Methods of Installation
The provisions of this article are not intended to prevent the use of any material or method
of installation not specifically prescribed by this article provided any such alternate has been
approved. The Community Development Director or, for street lighting within the right-ofway, the Public Works Director, may approve any such alternate provided that the proposed
design, material or method:
a. provides approximate equivalence to the specific requirements of this article or;
b. is otherwise satisfactory and complies with the intent of this article.
Section 25-134. Definitions
(a) Outdoor Light Fixtures shall mean outdoor artificial illuminating devices, outdoor
fixtures, lamps and other devices, permanent or portable, used for illumination or

Community Lighting Study Whitepaper

May 2015

Page 337

advertisement. Such devices shall include, but are not limited to search, spot, or flood lights
for:
1. buildings and structures, including canopies and overhangs
2. recreational areas
3. parking lot lighting
4. landscape lighting
5. billboards and signs
6. street lighting
7. display and service areas
(b) Installed shall mean the initial installation of outdoor light fixtures defined herein,
following the effective date of this article but shall not apply to those outdoor light fixtures
installed prior to such date.
(c) Shielded, Fully. shall manner that light rays emitted or indirectly from the fixture,
through the lowest point on the mean fixtures that are shielded in such a by the fixture,
either directly from the lamp are projected below a horizontal plane running fixture where
light is emitted.
Section 25-135. Shielding
All outdoor light fixtures except those exempted by Section 25-139 and those regulated by
Section 25-137(b) shall be fully shielded as required in Section 25-137.
Section 25-136. Filtering
Those outdoor light fixtures required to be filtered by Section 25-137 shall have glass acrylic
or translucent enclosures. (Quartz glass does not meet this requirement.)
Section 25-137. Requirements for Shielding and Filtering
The requirements for shielding and filtering light emissions from outdoor light fixtures shall
be as set forth in the following table:
TABLE
REQUIREMENTS FOR SHIELDING AND FILTERING

SHIELDED

FILTERED

Low Pressure Sodium (1)

None

None

High Pressure Sodium

Fully

None

FIXTURE LAMP TYPE
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Fully

Yes

Fully(5)

Yes(2)

Quartz(3)

Fully

None

Incandescent Greater than 160W

Fully

None

Incandescent 100W or Less

None

None

Metal Halide(6)
Fluorescent

Not Permitted
(Sec. 25138(d))

Mercury Vapor
Glass Tubes filled with Neon, Argon, Krypton

None

None

As approved
by Sect. 25133

Other Sources

Footnotes:
1. This is the preferred light source to minimize undesirable light into the night sky affecting astronomical
observations.
2. Warm white natural lamps are preferred to minimize detrimental effects.
3. For the purposes of this article, quartz lamps shall not be considered an incandescent light source.
4. Most glass, acrylic, or translucent enclosures satisfy these filter requirements.
5. Outdoor advertising signs of the type constructed of translucent materials and wholly illuminated from
within do not require shielding.
6. Metal halide lamps shall be in enclosed luminaries.

Section 25-138. Prohibitions
(a) Recreational Facility. No outdoor recreational facility, public or private, shall be
illuminated after 11 p.m. except to conclude any recreational or sporting event or other
activity conducted at a ball park, outdoor amphitheater, arena, or similar facility in
progress prior to 11 p.m.
(b) Outdoor Building, Landscaping and Signs. The unshielded outdoor illumination of
any building or landscaping is prohibited except with incandescent fixtures with lamps of
100 watts or less. Lighting fixtures used to illuminate an outdoor advertisement sign
shall be mounted on the top of the sign structure and shall comply with the shielding
requirements of Section 25-137. All illuminated outdoor advertising signs shall be
equipped with an automatic time controller that prevents the operation of the lighting
fixtures between the hours of 11 p.m. and sunrise.
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(c) Mercury Vapor. The installation of mercury vapor fixtures is prohibited.
Section 25-139. Exemptions
(a) Nonconforming Fixtures. Outdoor light fixtures installed prior to the effective date of
this article are exempt from the provisions of this article, provided, however, that no
change in use, replacement, structural alteration, or restoration of outdoor light fixtures
shall be made unless it thereafter conforms to the provisions of this article.
(b) Fossil Fuel Light. Fossil fuel light produced directly or indirectly by the combustion of
natural gas or other utility-type fossil fuels is exempt from the provisions of this article.
(c) Downtown Tempe Ornamental Lighting. The ornamental street lighting for the
downtown business district is exempt from the provisions of this article and is a
permitted lighting installation.
(d) Special Conditions. The Community Development Director or, for street lighting
within the right-of-way, the Public Works Director, may grant a special exemption to the
requirements of Section 25-137 only upon a written finding that there are conditions
warranting the exemption and that there are no conforming fixtures that would suffice.
(e) Construction and Emergency Lighting. Lighting necessary for construction or
emergencies is exempt from the provisions of this article provided said lighting is
temporary and is discontinued immediately upon completion of the construction work or
abatement of the emergency necessitating said lighting.
(f) Searchlights. Searchlights shall be subject to the provisions of Section 25-144.
Section 25-140. Applications
(a) Any person applying for a building, electrical or sign permit to install outdoor lighting
fixtures shall as a part of said application submit evidence that the proposed work will
comply with this article.
(b) The application shall contain but shall not be limited to the following:
1. Plans indicating the location on the premises, and the type of illuminating devices,
fixtures, lamps, supports, other devices.
2. Description of the illuminating devices, fixtures, lamps, supports and other devices.
This description may include but is not limited to manufacturers catalog cuts, and
drawings including sections where required.
(c) The above required plans and descriptions shall be sufficiently complete to enable
the Community Development Director to readily determine whether compliance with the
requirements of this article will be secured. If such plans and descriptions cannot enable
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this ready determination, by reason of the nature or configuration, of the devices,
fixtures or lamps proposed, the applicant shall submit evidence of compliance by
certified test reports as performed by a recognized testing lab.
Section 25-141. Issuance of Permit for Lighting on Private Property
Prior to issuance of a building, electrical or sign permit, the Community Development
Director shall determine that the submitted plans and details for said permit are in
conformance with this article. The stamping of the plans and the signature of the
director or his designated representative and the date of the signature shall indicate that
the plans are in conformance.
Section 25-142. Amendment to Permit for Lighting on Private Property
Should the applicant desire to substitute outdoor light fixtures or lamps to be installed on
private property after a permit has been issued, the applicant shall submit all changes to
the Community Development Director for approval, with adequate information to assure
compliance with this article.
Section 25-143. Appeals
Except for street lighting within the right-of-way and for temporary exemptions as
provided in Section 25-144(b), the appeal procedures of the zoning ordinance shall
apply.
Section 25-144. Request for Temporary Exemptions
(a) Request. Any person may submit a written request on a form prepared by the
Community Development Department for a temporary exemption to the requirements of
this article.
The Request for Temporary Exemption shall contain the following information:
1. Specific exemptions requested.
2. Type and use of exterior light involved.
3. Duration of time for requested exemption.
4. Type of lamp and calculated lumens.
5. Total wattage of lamp or lamps.
6. Proposed location of exterior light.
7. Previous temporary exemptions, if any.
8. Physical size of exterior light and type of shielding provided.
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In addition to the above data, the Development Services Director may request any
additional information which would enable him to make a reasonable evaluation of the
request for Temporary Exemption.
The fee for a temporary exemption shall be as required for a variance to the Zoning
Ordinance.
(b) Appeal. The Community Development Director, within five days date of the properly
completed Request for Temporary Exemption, shall or reject in writing the Request. If
rejected, the individual making Request shall have the right of appeal to the City
Council.
Section 25-145. Penalties
Any person, firm, or corporation violating any of the provisions of this Ordinance shall be
deemed guilty of a Class I misdemeanor, and each such person shall be deemed guilty
of a separate offense for each and every day or portion thereof during which a violation
of any of the provisions of this Ordinance is committed, continued or permitted and upon
conviction of any such violation such person, firm, or corporation shall be punished as
prescribed by the Arizona Revised Statutes.
PASSED AND ADOPTED BY THE CITY COUNCIL OF THE CITY OF TEMPE,
ARIZONA,
this 22nd day of February 1990.
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Bexar County Ambient Lighting Assessment
Public Draft Comments
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COMMENTS FOR BEXAR COUINTY AMBIENT LIGHTING ASSESSMENT - PUBLIC DRAFT
#

Name

Concerns/Comments

JLUS Report /
Background
Report Location

Response

Action Taken

1

Brach, R

There appears to be a space between
the “o” and the “r” in the word “or”.

Page 27, last
line on page

Removed space
between “o” and
“r” in word “or”.

Revised sentence to
reads, “Individual
platting will result in
DC assignment based
on residential density
and / or FAR similar to
other areas of MLR 1
and 2 within the 5-mile
radius.”

2

Brach, R

Bexar County adopted their Order five
months before the City of San Antonio’s
ordinance. Last sentence is incorrect
and needs to be deleted.

Page 29, first
paragraph, last
sentence

Deleted last
sentence.

Sentence deleted,
“The City has
incorporated the full
MLOD, while the
County has adopted
limited sections of the
code as described in
the preceding section
of this report.”

3

Reyes, M. on
behalf of
JBSA
Cannizzo, J.
& Gonzales,
G.

The report appears accurate and I agree
with its recommendations for extending
the Bexar
County light order and City of SA Military
Light Overlay District (MLOD) that was
established in 2008/9 for Camp Bullis to
the Medina Training Annex. I note these
portions of their recommendations that
also apply to Camp Bullis, in which Matrix
recommends that when the standards are
applied to the Medina Training Annex
that the standards for all areas are also
updated on a few issues

Added MLOD
for Medina
Annex Map

For Information
Only.

No action taken

The Military Light Overlay District should
also include Kelly Field Annex APZ and
Clear Zones. Both North and south. See
attach map.

The Lighting Order
associated with,
and included in the
Assessment
Report
incorporates the
recommended
enhancements for
BUG lighting and
restrictions for
LED lighting to a
CCT of 4100k.
Recommendations
for enhancements
to the City of San
Antonio (COSA)
Lighting Ordinance
are included in the

COMMENT SHEET FOR BEXAR COUINTY AMBIENT LIGHTING ASSESSMENT - PUBLIC DRAFT
#

Name

Concerns/Comments

JLUS Report /
Background
Report Location

Reyes, M. on
behalf of
JBSA
Cannizzo, J.

In addition, in an evaluation of the
existing lighting ordinance for the City of
San Antonio and the light order for Bexar
County, it was found that while the
ordinance and order provide a level of
protection from increased light pollution;
however, there are enhancements that
can be made to both regulations to
prevent the worsening of the light
pollution in the San
Antonio Area and around the MTA. Such
enhancements include: using and
installing BUG lights for all new
non‐residential construction instead of
the full‐cutoff or full‐shielded and not
permitting any LED lights that exceed a
correlated color temperature (CCT) of
4100k. This CCT is a measurement of
how white the light that is emitted is. The
bluer colors of LED lights (5000k<)
actually are perceived to produce glare,
which for this reason is not found to be
ideal in this light polluted environment.

Page 2

Reyes, M. on
behalf of
JBSA
Cannizzo, J.

Page 26 of the assessment describes the
deficiencies in the existing Bexar County
light order for Camp Bullis in great detail
and page 29 describes deficiencies in the
City of SA MLOD for Camp Bullis.

For Information
Only.

No action taken.

The Lighting Order
associated with,
and included in the
Assessment
Report
incorporates the
recommended
enhancements for
BUG lighting and
restrictions for
LED lighting to a
CCT of 4100k.
Recommendations
for enhancements
to the City of San
Antonio (COSA)
Lighting Ordinance
are included in the
Assessment;
however any
change to the
COSA regulations
would need to be a
separate action
coordinated with
COSA.

Moreover, the City’s CPS Energy
initiative of installing LED lights, while a
good measure in decreasing uplight and
glare, which produces light pollution, the
LED lights used may unintentionally be
producing glare if the LED lights have a
CCT of 5000k or greater, as mentioned
earlier."

5

Action Taken

Assessment;
however any
change to the
COSA regulations
would need to be a
separate action
coordinated with
COSA.

3.
(Cont’d)

4

Response

Page 26

For Information
Only.
Para on Page 2
incorrectly states
that a request for
Bexar County
lighting regulations
to protect the night
training mission at
JBSA-Lackland
had not been
made.

Revised last para on
Page 2 to read as
follows, “Texas Local
Government Code
section 240.032 (b-1)
only allows counties to
adopt orders when
requested by the
authority of a military
installation. The
request for lighting
regulations was made
to Bexar County in

COMMENT SHEET FOR BEXAR COUINTY AMBIENT LIGHTING ASSESSMENT - PUBLIC DRAFT
#

Name

5.
(Cont’d)

Concerns/Comments

This report was mainly done for Lackland
AFB's Medina Training Annex (MTA) and
appears to validate the need for a military
lighting order for JBSA-Lackland's MTA.
Note that per the Texas legislation that
allows counties authority to regulate
lighting around military installations, the
County must first receive a request from
the military asking for the county to use
that authority. I would hope that when
JBSA/CC does such a request for JBSALackand MTA, he
might also consider asking for the county
(and separately the city) to amend their
existing light order and ordinance to
include the additional recommendations
noted above for JBSA-Camp Bullis
("enhancements that can be made to
both regulations"). The CPS issue might
be dealt with by the City of SA outside of
the order/ordinance -- have the city
replace street light bulbs that are too
bright with lesser intensity bulbs as they
wear out.
"Because Texas Local Government Code
section 240.032 (b‐1) only allows
counties to adopt orders when requested
by a military installation, and because
JBSA‐Lackland AFB did not previously
request to be included in the Bexar
County lighting order, the county’s
lighting order and city’s lighting ordinance
do not capture the areas around
JBSA‐Lackland AFB; therefore this area
is not subject to the lighting regulations
like the areas near JBSA‐Camp
Bullis. The area around the MTA is
neither currently protected from the
installation of light fixtures that could
produce an inordinate amount of light
pollution nor protected with lighting
regulations for the future. This
study demonstrates the need for lighting
regulations surrounding the MTA and
provides reasonable regulations to
extend the lighting order to protect the
military night training mission in this
area."
See atch as request by JBSA Brig Gen
Patrick 2010 request to the Bexar County
asking for the lighting order.

JLUS Report /
Background
Report Location

Response

Action Taken

Statement on
Page 26 regarding
the applicability of
the existing
Lighting Order to
Camp Bullis /
Camp Stanley only
is correct.

2010, reiterating the
recommendations of
the JBSA-Lackland
Joint Land Use Study
since the county’s
lighting order and
city’s lighting
ordinance did not
adequately capture
the areas around
JBSA-Lackland AFB,
unlike the lighting
regulations for areas
surrounding JBSACamp Bullis.”
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County of Bexar

Bexar County Public Works
233 N Pecos-La Trinidad Street
Suite 420
San Antonio, Texas 78207
P. 210-335-1243

