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Annual	  IDA	  DSPlace	  Report	  
This	  is	  a	  general	  report	  that	  can	  be	  used	  for	  dark	  sky	  parks	  and	  reserves.	  
Place	  Name:	  __________________________________________________________________	  
Date	  of	  Designation:	  ___________________	  
	  
Lighting	  Guidelines	  
	  
List	  and	  explain	  any	  changes	  to	  the	  lighting	  guidelines,	  if	  any:	  
(If	  more	  room	  is	  needed	  please	  add	  a	  page	  titled	  ‘Lighting	  Guideline	  Changes’)	  
_____________________________________________________________________________	  
_____________________________________________________________________________	  
_____________________________________________________________________________	  
_____________________________________________________________________________	  
_____________________________________________________________________________	  
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________	  
	  
List	  and	  explain	  any	  major	  changes	  to	  lighting	  within	  the	  boundaries	  of	  the	  place	  that	  do	  not	  
meet	  the	  lighting	  guidelines,	  if	  any:	  
(If	  more	  room	  is	  needed	  please	  add	  a	  page	  titled	  ‘Added	  Lighting’)	  
_____________________________________________________________________________	  
_____________________________________________________________________________	  
_____________________________________________________________________________	  
_____________________________________________________________________________	  
_____________________________________________________________________________	  
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________	  
	  
What	  is	  the	  current	  estimated	  percentage	  of	  outdoor	  lighting	  fixtures	  that	  conform	  to	  the	  
lighting	  guidelines	  in	  pursuit	  of	  90%	  compliance	  within	  5	  years?	  _________	  
If	  the	  current	  percentage	  is	  not	  90%	  what	  are	  the	  current	  plans	  to	  achieve	  that	  goal?	  	  
(If	  more	  room	  is	  needed	  please	  add	  a	  page	  titled	  ‘Conformity	  Plans’)	  
_____________________________________________________________________________	  
_____________________________________________________________________________	  
_____________________________________________________________________________	  
_____________________________________________________________________________	  
_____________________________________________________________________________	  
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________	  



Sky	  Quality	  Measurements	  
During	  the	  year	  you	  are	  required	  to	  document	  the	  quality	  of	  night	  skies	  at	  your	  reserve.	  There	  are	  several	  
ways	  to	  accomplish	  this.	  The	  simplest	  method	  is	  using	  a	  Unihedron	  Night	  Sky	  Quality	  Meter	  (SQM).	  This	  form	  
relates	  to	  that	  method.	  If	  you	  would	  like	  to	  use	  a	  different	  method,	  please	  contact	  the	  DSPlace	  program	  
manager.	  The	  same	  device	  (record	  below)	  should	  be	  approved	  by	  IDA	  and	  used	  every	  year	  for	  consistent	  
measurements.	  

Using	  the	  SQM	  take	  measurements	  on	  a	  dark,	  moonless	  night.	  Choose	  twelve	  locations	  (contact	  the	  DSP	  
program	  manager	  if	  you	  would	  like	  to	  use	  a	  different	  number)	  in	  the	  place	  that	  were	  represented	  in	  your	  
initial	  application	  (these	  should	  represent	  the	  assumed	  darkest,	  brightest,	  and	  uniformly	  distributed	  perimeter	  
areas	  of	  the	  location).	  To	  more	  accurately	  document	  sky	  brightness,	  you	  will	  take	  three	  measurements	  from	  
each	  location.	  First	  measure	  the	  night	  sky	  brightness	  at	  zenith	  by	  holding	  the	  device	  directly	  above	  your	  head	  
and	  take	  a	  measurement.	  Second,	  choose	  and	  measure	  a	  point	  at	  or	  near	  the	  horizon	  where	  it	  appears	  to	  the	  
brightest.	  Typically	  this	  will	  be	  the	  location	  of	  the	  closest	  city	  or	  town.	  Last,	  choose	  a	  point	  45	  degrees	  up	  from	  
the	  last	  point	  and	  take	  a	  measurement.	  

This	  table	  will	  help	  track	  the	  improvement,	  degradation,	  or	  stability	  of	  night	  skies	  in	  your	  place.	  

Degradation	  of	  night	  sky	  quality	  does	  not	  make	  your	  place	  ineligible	  to	  maintain	  DSPlace	  status	  unless	  no	  
attempts	  for	  improvement	  are	  made.	  IDA	  recognizes	  outside	  influences	  cannot	  always	  be	  controlled.	  
However,	  should	  this	  happen,	  we	  encourage	  you	  to	  notify	  IDA	  and	  begin	  work	  to	  influence	  the	  outside	  light	  
sources.	  

Include	  the	  average	  measurements	  taken	  and	  represented	  in	  your	  application	  at	  these	  12	  spots	  (or	  if	  this	  is	  
your	  first	  annual	  report,	  include	  measurement	  locations	  found	  in	  your	  application).	  Include	  a	  map	  of	  the	  
reserve	  with	  these	  locations	  marked	  by	  number.	  

Device	  used	  for	  measurements:	  _______________________________________________________________	  

Date	  (from	  app	  or	  last	  
report)	  

Loc	  
1	  

Loc	  
2	  

Loc	  
3	  

Loc	  
4	  

Loc	  
5	  

Loc	  
6	  

Loc	  
7	  

Loc	  
8	  

Loc	  
9	  

Loc	  
10	  

Loc	  
11	  

Loc	  
12	  

	   	   	   	   	   	   	   	   	   	   	   	   	  

	  
	   Loc	  1	   Loc	  2	   Loc	  3	   Loc	  4	   Loc	  5	   Loc	  6	   Loc	  7	   Loc	  8	   Loc	  9	   Loc	  9	   Loc	  10	   Loc	  11	   Loc	  12	  

Date	   	   	   	   	   	   	   	   	   	   	   	   	   	  

Zenith	   	   	   	   	   	   	   	   	   	   	   	   	   	  

45	  °	   	   	   	   	   	   	   	   	   	   	   	   	   	  

Horizon	   	   	   	   	   	   	   	   	   	   	   	   	   	  

Avg	   	   	   	   	   	   	   	   	   	   	   	   	   	  

	  
	   Loc	  1	   Loc	  2	   Loc	  3	   Loc	  4	   Loc	  5	   Loc	  6	   Loc	  7	   Loc	  8	   Loc	  9	   Loc	  9	   Loc	  10	   Loc	  11	   Loc	  12	  

Date	   	   	   	   	   	   	   	   	   	   	   	   	   	  

Zenith	   	   	   	   	   	   	   	   	   	   	   	   	   	  

45	  °	   	   	   	   	   	   	   	   	   	   	   	   	   	  

Horizon	   	   	   	   	   	   	   	   	   	   	   	   	   	  

Avg	   	   	   	   	   	   	   	   	   	   	   	   	   	  



Reserve	  Commitment	  to	  Education	  
Use	  the	  tables	  below	  to	  describe	  the	  place’s	  most	  significant,	  regularly	  occurring,	  and	  other	  events.	  
Summarize	  on	  the	  table	  below	  and	  attach	  any	  relevant	  documents	  to	  better	  describe	  the	  events.	  Documents	  
and	  information	  provided	  may	  be	  published	  via	  IDA’s	  print	  and	  electronic	  communication.	  	  
	  
Outreach	  Programs	  Held	  
Name	  of	  Program	   Date	   #	  Attendees	   Description	  

	   	   	   	  

	   	   	   	  

	   	   	   	  

	   	   	   	  

	   	   	   	  

	   	   	   	  

	   	   	   	  

	   	   	   	  

	  
Event	  Feedback	  
Include	  relevant	  feedback	  collected.	  Suggestions	  include	  results	  of	  surveys,	  direct	  quotations,	  or	  other	  
materials	  displaying	  results	  of	  the	  event(s).	  Attach	  these	  results	  to	  this	  document.	  
	  
Future	  Plans	  
Name	  of	  Program	   Date	   Description	  

	   	   	  

	   	   	  

	   	   	  

	   	   	  

	   	   	  

	   	   	  

	   	   	  

	  



 
 

 

Dark Sky Places Annual Report Attachments:   

Chaco Culture National Historical Park 

 
Added Lighting 

In an otherwise dark setting, the visitor center had a significant effect on area wildlife; it’s continuously 

operating bright white lights served as an attractant to both flying and crawling insects, as well as a host 

of other wildlife species that feed upon them, disrupting natural ecological patterns and cycles.  

In April 2014, the park contracted with local electricians to retrofit the existing visitor center exterior 

lighting. This project aimed to reduce the adverse effects of inappropriate outdoor lighting, while 

simultaneously improving the overall functionality, safety and aesthetics. This effort was documented in 

a poster that was developed for the park’s Dark Sky Park Dedication (see attached).  

Summary of Visitor Center changes:  

 The park was able to significantly decrease its night lighting by changing from dusk-to-dawn to 

motion-sensored fixtures. 

 Eight lighting fixtures were changed from partially-shielded to fully-shielded, providing the most 

protection from light glare.  

 Two lighting fixtures were determined to be unnecessary and removed completely. 

 All light bulbs were standardized to a 60W-equivalent LED. 

 Lighting intensity was decreased from 1400 lumens to 800 lumens per fixture.  

 Lighting color/temperature changed from 5000K blue light to 2700K amber light. 

The park completed additional lighting changes to comply with outdoor lighting guidelines: 

 Non-conforming 150W mercury vapor pole lights were completely removed from an employee 

recreational area.  

 Portico overhang lights were completely removed from the front of employee apartments. 

Compliant, shielded lights were installed to replace these lights years ago, but the old lights 

were never removed until now.  

 Standardized all existing housing area exterior lights to a 40W equivalent, 450 lumens, 2700K 

LED light bulb. 

 Replaced bluish solar pathway lights on public walkway to observatory with amber solar 

pathway lights that have inserts to reduce direct glare.  

Conformity Plans 

In the lighting guidelines, Chaco identified a number of techniques to improve the overall lightscape of 

the park. These techniques involved education, curfews, and interior lighting mitigations. In the next few 

years, the park will seek to bring these alternatives into effect.  



 
 

 

 Interior lighting mitigations in housing, visitor and office areas, including light-blocking shades 

and window films. 

 Labels on all exterior light fixtures to inform of appropriate replacement bulbs.  

 Introduction of lighting curfew in both campground and housing area.  

 Visitor and employee education on the role of natural darkness in the canyon.  

Sky Quality Measurements: 

The NPS Night Skies Division has completed several night sky quality inventories at Chaco. 

Measurements taken in June 2013 informed the park’s initial IDSP application. Repeat measurements 

were taken in May 2014; this data is currently being analyzed. The park has participated in most of the 

monthly international Globe at Night citizen night sky monitoring campaign, beginning in January 2014. 

These values can be found on the Globe at Night website.  

The park’s goal is to have a more refined, long-term monitoring protocol developed by the end of the 

December, 2014.  This monitoring program, to be led by park staff and volunteers, will involve annual 

measurements using light meters and Sky-Quality Meters, as well as repeat panoramic high-quality 

photography.   

Chaco will choose night sky quality inventory locations throughout the park. These locations will be 

chosen for three factors: 1) representative of the overall night sky quality in the park, 2) repeatability 

and ease of access, and 3) correspondence with the park’s established key observation points and scenic 

quality locations. However, because the park has three detached units located 15-30 miles from the 

main park unit, nighttime accessibility is difficult. These units are located near communities and areas of 

potential energy development, making monitoring crucial and urgent.  

In its initial application, the park identified a number of threats to its night sky quality and in particular, 

singled out the pressures from oil and gas development in the San Juan Basin. The NPS Night Skies 

Division is partnering with the park to develop models that monitor oil and gas activity impacts on night 

sky quality. This on-going process will better enable the park to provide information to agency partners, 

such as the Bureau of Land Management. This process will also allow the NPS Night Skies Division to 

assist other park units within the National Park Service with the monitoring and modeling of adverse 

impacts to night skies.  



 
 

Outreach Programs Held 
   

Name of Program Date # Attendees Description 

Dark Sky Park Dedication and Star Party April 24-27, 2014 213 
Formal celebration held to honor the park's dedication as an 
IDA Dark Sky Park. This event was originally scheduled in Oct 
2013, but was canceled due to the federal government 
shutdown. See attached flyer and schedule of events for more 
information.  

Crownpoint Community Star Party  December 6, 2013 60 Star party jointly hosted by the park, The Albuquerque 
Astronomical Society, and Navajo Technical University. Event 
involved two talks and long telescope session.  

Regular night sky evening programs Held thrice weekly 
from May-October 

 Ranger-led presentation on archaeoastronomy and night 
skies, followed by observatory telescope viewing.  

Full moon walks at Pueblo Bonito Held once monthly 
from May-October 

 1.5 hour ranger-guided walk through Pueblo Bonito as the sun 
sets/ full moon rises, focused on night sky stories. 

School Visits January and July 
2014 

380 Presentations on night skies, light pollution, and 
archaeoastronomy given to large groups of elementary 
students.  

AstroJazz September 4, 2014  Experimental astronomy/musical performance by guest 
lecturers in the park.  

Larry Baker   Guest lecture on archaeoastronomy at nearby Chacoan site, 
Salmon Ruins.  

John Ninnemann   Guest lecture on photography of archaeoastronomy sites in 
Chaco Canyon.  

The Bridge   Ranger-led outreach program on archaeoastronomy held at 
Senior Citizen facility in Aztec, NM.  

Friends of Chaco Book club   Ranger-led outreach program on archaeoastronomy to park 
beneficiary group, Friends of Chaco. 

The Society of Cultural Astronomy in the 
Southwest 

  Ranger-led outreach program on archaeoastronomy at the 
annual meeting of the Society of Cultural Astronomy in the 
Southwest.  

 



 
 

Future Plans 
  Name of Program Date Description 

Biannual Star Party in Chaco Canyon October 24-26, 2014 
Part of the ongoing twice-yearly star parties that are cohosted 
by the park and The Albuquerque Astronomical Society.  

Friends of Chaco Book club   Ranger-led outreach program on archaeoastronomy to park 
beneficiary group, Friends of Chaco. 

Regular night sky evening programs Held twice weekly 
from November-
April Ranger-led presentation on archaeoastronomy and night 

skies, followed by observatory telescope viewing.  

Full moon walks at Pueblo Bonito Held once monthly 
from May-October 

1.5 hour ranger-guided walk through Pueblo Bonito as the sun 
sets/ full moon rises, focused on night sky stories. 

 

 



SUMMARY 

HIGHLIGHTS 
 

•

•

•

•

•

•

NPS BEST LIGHTING PRACTICES 

 

This project was completed 
thanks to a generous grant from 

the Friends of Chaco.  

On average, each fixture is 
now used 11 hours less per 

night.  
 

This  is a reduction of 4,015 
hours per year, which would 

be like operating the lights 24 
hours a day for 67 straight 

days





 
 
 
 

 

Evening Program 
 

 

 

8:30 PM 
 

 
 
 

 
 
 

BRING FLASHLIGHTS AND DRESS WARMLY 
In  case  o f  inc lement  w eather  the  p rogram w i l l  be  he ld  in  the V is i to r  Center  Aud i to r ium.  

T e lescope  av a i lab i l i t y  is  dependent  upon  w eather  cond i t ions .  

E X P E R I E N C E  Y O U R  AM E R I C A 

Chaco Culture 
 

National Park Service 

U.S. Department of the Interior 

 

National Historical Park 
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Chaco Culture National Historical Park is recognized as International
Dark Sky Park
By Hannah Grover The Daily Times
Updated: 04/27/2014 01:41:06 AM MDT Daily-Times.com

Chaco Culture National Historical Park is recognized as International Dark Sky Park

MORE ON CHACO

Ways to enjoy natural darkness

Conquer your fears: Many people are uncomfortable in the dark. Carry a flashlight in your pocket while
walking in a dark area.

Make a night-vision-friendly flashlight: A normal flashlight can damage your night vision. It takes 30
minutes of being in the dark without looking at any light to recover your night vision. Cover your flashlight
with red cellophane or a red filter to prevent damaging your night vision.

Stargaze: Astronomy clubs, science centers and national parks offer opportunities to learn about the night
sky and to look through telescopes. San Juan College also has astronomy opportunities.

Go for a moonlight hike: On full moon nights, there is enough light to see in most places. Let your eyes
adjust fully before the hike.

Watch nocturnal wildlife: Many animals are most awake at night. Look for owls, bats, deer or bobcats.

Be inspired: Learn about the night sky through myth, literature, scientific discovery and religion.

More info: .nature.nps.gov

 

Protect the night

Shield your lights: Adjust porch lights to point downwards and use good neighbor light fixtures.

Use light only when you need it: Install motion sensors on porch lights to cut down on money, improve
security and reduce light pollution.

Use less light: Switch to more energy efficient light bulbs

More info: .nature.nps.gov

 

Chaco Night Sky Program

April through October: The park offers night sky programs every Friday, Saturday and Tuesday at
sunset.

June 21 and 22: Park staff will present a special summer solstice program at Casa Rinconada.

http://www.daily-times.com/four_corners-news/ci_25643987/chaco-culture-national-historical-park-is-recognized-international
http://www.nature.nps.gov/sound_night
http://www.nature.nps.gov/sound_night
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June 21 and 22: Park staff will present a special summer solstice program at Casa Rinconada.

Sept. 22: Autumn equinox program at Casa Rinconada

Dec. 21: Winter solstice celebration at Kin Kletso

 

International Dark Sky Parks

Natural Bridges National Monument in Utah

Cherry Springs State Park in Pennsylvania

Galloway Forest Park in Scotland

Zselic National Landscape Protection Area in Hungary

Goldendale Observatory Park in Washington

Clayton Lake State Park in New Mexico

Hortobagy National Park in Hungary

Observatory Park in Ohio

The Headlands in Michigan

Big Bend National Park in Texas

Death Valley National Park in California

Chaco Culture National Historical Park in New Mexico

Northumberland National Park and Kielder Water Forest Park in England

Eifel International Dark Sky Park in Germany

Mayland Community College Blue Ridge Observatory and Star Park in North Carolina

Parashant International Night Sky Province in Arizona

Apr 26:
Five questions with author and archaeoastronomer Tyler Nordgren

CHACO CULTURE NATIONAL HISTORIC PARK — Stargazers of all ages gathered on Thursday to
celebrate the night sky as the Chaco Culture National Historical Park received the designation of an
International Dark Sky Park. The designation is given to areas that preserve the night sky and educate the
public about the importance of dark night skies.

 

Chaco is the 13th park in the U.S., Hungary, England and Scotland to receive the designation from the

http://www.daily-times.com/four_corners-news/ci_25643987/chaco-culture-national-historical-park-is-recognized-international
http://www.daily-times.com/four_corners-news/ci_25644379/five-questions-author-and-archaeoastronomer-tyler-nordgren?source=pkg
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Tyler Nordgren, author of &quot;Stars Above, Earth
Below,&quot; gives a talk on Thursday about the
importance of keeping a dark sky at the Dark Sky

Chaco is the 13th park in the U.S., Hungary, England and Scotland to receive the designation from the
International Dark-Sky Association. The organization also recognizes reserves and communities that
protect the night sky.

The Albuquerque Astronomy Society last year nominated Chaco for the designation. At the time, Dee
Friesen was president of the group.

"It's an opportunity for Chaco to show off its night sky," he
said of the designation after he set up a telescope for
stargazing near Chaco's amphitheater on Thursday night.

He was accompanied by other members of the group,
including Gordon Schaefering, who moved to Santa Fe last
year from New York.

"I think people miss the beauty of what's out there,"
Schaefering said, commenting that many people never see
the Milky Way galaxy or planets like Saturn or Jupiter.

Aesthetics aside, the dark sky is important because of its effect on ecosystem and human health, said
Nathan Ament, coordinator for the Colorado Plateau Dark Skies Cooperative. He said studies on women
who work night shifts have shown the late-night hours can lead to an increased rate of breast cancer.

In addition to health, the night sky has been important to Chaco since the time the kivas were first built in
A.D. 900 and 1150.

"What we're doing tonight is maintaining a very ancient tradition," said Great Bear Cornucopia, an
interpreter at Chaco.

Cornucopia said the sky influenced the Chacoans, and people who visit the park today to see the stars
connect with the area's history.

"We have a direct link from the world we live in to the world the Chacoans lived in," Cornucopia said.

Tyler Nordgren, a professor at University of Redlands in California, approached Cornucopia in 2007 about
documenting the night sky in Chaco. Since then, Nordgren has traveled to many national parks to observe
both the stars and light pollution. He authored "Stars Above, Earth Below" about the night skies in the
parks.

Nordgren, who is also a member of the board of directors of the International Dark Sky Association, spoke
at Chaco's dedication ceremony at dusk on Thursday.

Prior to working as a professor in California, Nordgren worked at an observatory in Flagstaff, Ariz., where
he first encountered truly dark skies. After moving to Los Angeles, he recalled his first night in the
populated city. When the sun set, the familiar stars were not visible.

"It's like the sky I knew had just disappeared," he said.

Seven years later, Nordgren took a sabbatical from work. While many
astronomers spend their sabbaticals at observatories and writing papers,
Nordgren opted to document the night skies of the national parks.

http://www.daily-times.com/four_corners-news/ci_25643987/chaco-culture-national-historical-park-is-recognized-international
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Telescopes are assembled on
Thursday at the Dark Sky Designation
Ceremony at Chaco Canyon National

Historic Park.

astronomers spend their sabbaticals at observatories and writing papers,
Nordgren opted to document the night skies of the national parks.

Nordgren told the audience on Thursday that most people today can no
longer see the natural night skies.

"The Milky Way had become a symbol of something different, like grizzlies
and glaciers and granite cliffs," he said.

But, he said, there is a lot that people can learn from the stars, including the
Milky Way Galaxy. He described the galaxy as 100 billion stars crammed

into a giant pinwheel.

"We live inside that great, big pinwheel," he said.

By observing the stars, astronomers determined the Earth is not located at the center of the galaxy.
Because of this, the Milky Way is most visible during the summer when the earth is looking toward
Sagittarius at the center of the galaxy. In the winter, the earth looks toward Orion and away from the center.

Nordgren also spoke about ancient astronomy at Chaco.

"Our ideas of time and location and direction all come from the stars," Nordgren said.

As an example, he pointed to the kivas in Chaco that align with true north. He said the kivas were likely
built by looking at where the shadows point when the sun is at its highest point in the sky.

Nordgren explained the sun was also important to Chacoan culture because it helped them decide when to
plant. One petroglyph at Chaco has even been interpreted as depicting a solar eclipse.

The sky still remains an important aspect of Chaco Culture National Historical Park, But, Nordgren said,
light pollution from cities like Albuquerque, Gallup and Grants is starting to encroach on the night sky.

Other national parks have already lost their night skies, Nordgren said. He showed a picture of Arches
National Park in Moab, Utah, at night with the light from the city reflecting off of the rock formations.

"We've banished darkness from this park," he said.

Nordgren said light pollution can be stopped almost instantly by taking a few steps, such as modifying
street lamps. With a typical street lamp, 50 percent of light is reflected up into the sky and another 10
percent is reflected horizontally. Nordgren said this light is wasted electricity and adds to the carbon
footprint.

If cities replace their street lights, he said, they should consider putting shades on the lights, to direct the
light downward. These types of lights are sold in stores as good neighbor lights for people wanting to
modify their house lights.

"We can get our stars back," Nordgren said.

Hannah Grover covers news, arts and religion for The Daily Times. She can be reached at 505-564-4652
and . Follow her  on Twitter.hgrover@daily-times.com @hmgrover

http://www.daily-times.com/four_corners-news/ci_25643987/chaco-culture-national-historical-park-is-recognized-international
http://www.twitter.com/hmgrover
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