PS

McDonald Observatory Dark Skies Initiative*
William Wren1
Search and Discovery Article #42445 (2019)**
Posted September 9, 2019

*Adapted from poster presentation given at 2019 AAPG Annual Convention and Exhibition, San Antonio, Texas, May 19-22, 2019
**Datapages © 2019 Serial rights given by author. For all other rights contact author directly. DOI:10.1306/42445Wren2019
1

University of Texas at Austin McDonald Observatory, Fort Davis, Texas (bwren@utexas.edu)

Abstract
McDonald Observatory is a 500-acre satellite campus of the University of Texas at Austin, located in the heart of the Davis Mountains in far
West Texas. This world-class astronomical research facility is home to some of the world’s largest telescopes and darkest night skies. In recent
years, the glow of nighttime lighting from increased oil and gas activity in and around the Permian Basin has begun to threaten these skies. In
2015, the Observatory adopted an All Sky Photometry system, originally developed by the National Park Service, that distinguishes between
natural and artificial sources of light, and shows a brightening trend in the night sky toward the Permian.
An ongoing effort, the Dark Skies Initiative seeks to raise awareness within the industry about the value of protecting the skies for McDonald
Observatory. Adoption of night sky friendly lighting practices has the added benefits of cost-efficiency, improved visibility, and increased
worker safety in the oilfield.
The traditional industry approach to lighting, i.e., “the brighter, the better,” typically results in excessive, even debilitating glare, and light
spilling offsite, wasted into the surround area and into the sky. The use of shielded and properly aimed, "full-cutoff" light fixtures, both helps
protect the night skies over the Observatory, and serves the industry by directing light to where it is needed and wanted, and not into workers
eyes.
The Observatory is surrounded by seven counties, each of which have outdoor lighting ordinances intended to protect the dark night skies for
ongoing astronomical research: Jeff Davis, Brewster, Presidio, Hudspeth, Culberson, Reeves, and Pecos, some 28,000 square miles in area.
Instead of pursuing enforcement, existing ordinances are used as vehicles for education and awareness.
In recent years, with the cooperation of numerous oil and gas companies, lighting demonstrations in the oilfield have successfully shown the
multiple advantages of modernizing practices. In its 2016, "Notice to Operators", a reminder of the need to protect the night skies for the
Observatory, the Railroad Commission of Texas stated: “The solutions can be simple and cost effective and can actually improve nighttime
visibility and increase worker safety.”

In 2017, the Permian Basin Petroleum Association partnered with McDonald Observatory to publish “Recommended Lighting Practices” for
the oil and gas industry. In 2018, the Texas Oil and Gas Association endorsed the document by becoming a coequal author, and a major
operator produced a complementary video to focus on the crucial visual nature of the topic.
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Abstract
McDonald Observatory, was established in the heart of the Davis Mountains
of Far West Texas in 1932. A quirk of geology locates this world-class research
facility on the southwestern edge of the Permian Basin, one of the most
productive oilfields in the world.

Light from Oil & Gas Exploration and Production
Satellite imagery showing the increase in sky glow over the Permian Basin
between 1997 and 20143. Note the Observatory remains under a dark sky.

Consequently, the historically dark night skies have been brightening along
the Observatory's northeastern horizon since the boom in directional
drilling began around 2008. The artificial skyglow originates from poor
outdoor lighting practices from exploration, production, and associated
commerce in the region.
McDonald Observatory has been working with the oil and gas industry to
adopt dark sky friendly lighting practices which have the added benefits of
cost efficiency, improved visibility and increased worker safety for the oilfield1.

Recommended Lighting Practices

Introduction

Measurement

McDonald Observatory is home to some of the largest telescopes and darkest
night skies in the world.

In 2015, the Observatory began measuring night sky brightness from artificial
light sources using an all sky photometry system developed by the National
Park Service. A panorama of the entire sky (top) is made using a science grade
camera. Natural light sources, e.g., stars, Milky Way, etc., are subtracted
leaving only unnatural sources4 (bottom). The difference between the two
images shows an all sky average of 37% more light present than a naturally
dark sky as of May 1, 2019. For most of the of the Observatory's 87 year
history, the brightest source of artificial sky glow originated from the cities of
El Paso/Juarez, 165 miles to the west. That glow is now dwarfed by light from
oil and gas related activities in and around the Permian Basin.

The 2.1m Otto Struve Reflector was the second largest
telescope in the world when dedicated in 1939.
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"The solutions can be simple and cost
effective and can actually improve
nighttime visibility and increase
worker safety." 5

The 10m Hobby•Eberly Telescope, dedicated in
1997, is the world's second largest today.

Protected Night Skies
The seven counties surrounding the Observatory each have outdoor lighting
ordinances, mandated by former Gov. Perry in 2011, intended to protect the
dark skies for astronomical research at the Observatory. In the 10 years
since 2009, tens of thousands of drilling permits have been let in the region2.

Conclusions: A Win-Win
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Note: The Estimated Artificial Sky Glow is an all sky average. Nearly all of
the brightening is occurring below 30-degrees above the northern horizon in
the direction of the Permian Basin.

Dark sky
friendly
lighting at an
Apache
Corporation
tank battery7;
fully shielded
fixtures with
a color
temperature
of less than
3,000-Kelvin.
Note the lack
of glare.
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