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*1029 LIGHT POLLUTION IN CENTRAL AND SOUTHERN ARIZONA: A
RUNAWAY PROBLEM WITH AN ACHIEVABLE SOLUTION
Two-thirds of Americans cannot see the Milky Way when they look up at the night sky. 1 For the past forty years, the City of
Tucson and Pima County have beaten these odds, enacting Dark Sky Ordinances that maintain the conditions necessary to
support a thriving astronomy research industry. Unfortunately, lax laws in Maricopa County are allowing light pollution from
the Phoenix area to spill south, threatening to undo decades of careful planning. This Comment explores light pollution in
Arizona, compares the respective lawmaking approaches of Tucson and Phoenix, and makes recommendations to address this
growing problem.
INTRODUCTION TO LIGHT POLLUTION
Since the advent of artificial illumination, humans have inadvertently brightened more space than they intended. Throughout
the centuries, we have “lit up the night as if it were an unoccupied country, when nothing could be further from the truth.”2
The phenomenon of light falling where it is neither wanted nor needed is known as light pollution.3 An unshielded light bulb
produces excess illumination, and light spills into the sky and onto surrounding properties.4 It is estimated that the United
States alone projects over $4.5 billion worth of excess light into the sky every year.5
While outdoor lighting is essential for businesses and residences alike, light pollution adversely affects the astronomy
community. Arizona is home to eighteen telescopes and *1030 optic research facilities,6 which brought $252.8 million into
the state in 2006.7 However, the cosmos is less visible now than it was several decades ago.8 It is not that the stars are
dimmer; “rather, the Earth has become vastly brighter,”9 so that celestial objects are more difficult to see. The atmosphere is
now less transparent and more reflective, with the stars looking washed-out as a result of sky glow.10
Arizona’s efforts in combatting light pollution began in in the 1970s, when astronomers working at the Kitt Peak National
Observatory11 noticed a decrease in astronomical visibility of the night sky. 12 This observation corresponded with the growth
of the Tucson metropolitan area and its sky glow. 13 Astronomers and academics persuaded local city and county officials to
enact ordinances governing the brightness and intensity of external lighting. 14 As a result of these efforts, the visibility of the
sky in southern Arizona has held steady at 1970 levels.15 However, new state legislative actions such as permissions for
electronic light-up billboards threaten to reverse this progress. 16 In the coming decades, Arizona’s skies--and the lucrative
astronomy industry that depends on them--are in danger because of the rapid and unchecked growth of the Phoenix area. 17
*1031 I. TUCSON’S NUANCED SOLUTION
For more than three decades, a confluence of astronomers, legislators, and nonprofit groups such as the International
Dark-Sky Association18 has helped shape Tucson’s light pollution laws so as to minimize pollution without inhibiting growth.
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In order to keep the sky around Kitt Peak as dark as possible, the Tucson City Council has worked to set guidelines and
maximum limits for the lumens19 per acre available to local businesses.20
As a result of decades of hearings and studies, Tucson’s 2012 Outdoor Lighting Code now spans seventeen pages of
definitions, regulations, and charts.21 It features strict guidelines on maximum light brightness as well as hours of operation
and light shielding requirements. The code limits the “brightness of exterior fixtures and requires most of them to be of a type
... known as ‘full cutoff’ or ‘fully shielded,”’ meaning that fixtures must cast light only downward, as opposed to upwards or
horizontally.22 The Tucson ordinance caps the total light output from unshielded lights at 11,000 lumens per acre of
residential development,23 with all lights turned off by 11pm every night. 24 The revised 2012 code also sets color temperature
guidelines for both general lighting and signs, as it creates a more proactive approach to combating wasted light. The
National Optical Astronomy Observatory directly credits these ordinances with suppressing sky glow and keeping the sky
dark for research.25
II. PHOENIX’S QUICK FIX
In most large cities across the world, light pollutions means that the “sky looks as though it has been emptied of stars,” and
Phoenix is no exception.26 Maricopa County has experienced exponential population growth in the last several decades, and
its residential *1032 building has kept pace.27 The county’s main zoning ordinance devotes just four pages to outdoor lighting
regulations and compliance.28 In the last several years, the legislature has weakened even these laws to allow larger and
brighter lights, including illuminated digital billboards on the sides of freeways. 29
The Maricopa County outdoor lighting code is most notable for the topics that it does not discuss. The ordinance makes no
mention of residential versus commercial zoning, or lumen limits per acre of development. 30 Also missing are distinctions
between color temperatures, angle of mounted light fixtures, and new LED technology. 31 The county ordinance sets only
general guidelines,32 without any concrete mention of maximum illumination standards. The code recommends that certain
lights should always be partially or fully shielded to prevent light trespass, while creating statutory exemptions. 33 For
instance, billboards with bottom-mounted, upward-facing lights are immune from the Outdoor Light Control Provisions so
long as the lights are turned off between midnight and sunrise. 34 The last two years have brought some judicial35 and
gubernatorial36 pushback on these lax standards as electronic billboard operators apply for permits to build along state
highways, but very little is being done on the residential front. As the Phoenix area and its suburbs continue expanding
southward, light pollution from Maricopa County will begin affecting the observatories that Pima County and Tucson have
worked so hard to protect.
*1033 III. REGULATORY RECOMMENDATIONS
If policymakers in Arizona want the state’s observatories to continue operating in the coming decades, Maricopa County’s
ordinances must mirror those of Tucson and Pima County. Earlier this year, Governor Jan Brewer exerted some pushback on
overbroad legislation regulating electronic billboards, but one veto is not enough. Unchecked light pollution will impede the
function of telescopes and advanced spectroscopy research in Arizona and deprive the state of much-needed revenue.
Furthermore, new advances in LED technologies mean that today’s policies will have lasting effects on millions of outdoor
light sources across the state as they are retrofitted with new energy efficient bulbs. Tucson’s comprehensive approach to
lighting regulation illustrates how businesses, nonprofit organizations, and city officials can work together to effect
meaningful change and curtail pollution. New legislation that offers actionable solutions, such as lower caps on permitted
lighting emissions from parking lots and businesses, can allow the Phoenix area to grow and develop without harming
Arizona’s skies--just as Tucson has done since the 1970s.
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