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BACKGROUND

Figure 1. A solstice marker at the Tucson Mountain District of Saguaro NP. NPS Photo.

Saguaro National Park (SNP) is a 92,867-acre unit of the National Park Service, 77% (71,604 acres) of
which is federally designated wilderness. The park is comprised of two districts, the Tucson Mountain
District (TMD), which lies on the west side of Tucson, and the Rincon Mountain District (RMD) on the
east side of Tucson. As the City of Tucson, Arizona (pop. 545,000) has grown in recent decades and
steadily expanded closer to the park boundaries, impacts to the dark night sky have also grown. Dark
night skies are one of many natural resources threatened by urbanization at SNP. However, SNP
continually strives to preserve dark skies for the enjoyment of park visitors as well as wildlife health and
ecosystem function. SNP also provides meaningful opportunities for the public to connect to the night
sky and aims to demonstrate best lighting practices to the community.

SNP is located on the ancestral lands of the Tohono O’odham people. The Hohokam and Tohono
O’odham were inhabitants and stewards of the land for the millennia before SNP existed. Evidence of
the long period of human occupancy on this landscape and their connection to astronomical events
remains today (Figure 1).
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Before SNP was set aside as a protected area, human habitation and land use practices in the Tucson
Basin had begun to cause major negative impacts to local ecosystems. These practices included grazing
livestock, wood-cutting, hunting and trapping wildlife, introducing exotic species, suppressing wildfires,
and fast-growing development. In 1933, Saguaro was first designated as a national monument
(Presidential Proclamation 2032) and later upgraded to national park status in 1994 (Presidential
Proclamation 3439; Public Laws 94-578, 102-61 & 103-364). These protections during the last 90 years
have helped preserve dak night skies directly adjacent to the rapid urbanization and growth in nearby
Tucson.

SNP protects a superb example of the Sonoran Desert ecosystem featuring exceptional stands of
saguaro cacti, important wildlife habitat (including crucial habitat for threatened and endangered
species), and critical riparian areas, as well as associated mountain ranges. The RMD encompasses a
large portion of the Rincon Mountains, a “Sky Island” mountain range and the largest roadless Sky Island
in the US. The Madrean Sky Islands are a series of isolated mountain ranges that rise from the desert
into mixed-conifer forests at high elevations, linking the Colorado Plateau to the Sierra Madre
Occidental in Mexico. SNP ranges in elevation from 2,180 feet (TMD) to 8,666 feet (RMD) spanning
desert, grassland, woodlands, and mixed conifer forest habitats. Additionally, SNP is situated at the
convergence of two deserts, the Sonoran and Chihuahuan. Elevational gradients and the blending of
temperate and subtropical biomes makes SNP a globally significant biodiversity hotspot. The park also
protects significant cultural resources, including historic structures and districts listed or eligible for the
National Register of Historic Places, and places important to Native American cultural traditions.

The outstanding qualities for which the park was established are increasingly challenging to maintain as
conditions within and around the park change. However, it is our mission to facilitate meaningful
connections between people and the natural surroundings, including night skies, for generations to
come.
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Figure 2. Saguaro National Park's two districts (Tucson Mountain District & Rincon Mountain District) relative
to the City of Tucson. See Appendix G for more legal boundary maps.

Daytime Surroundings

The RMD and TMD are both large blocks of protected lands, predominantly comprised of designated
wilderness. The RMD is surrounded on two sides by the Coronado National Forest, including two
wilderness areas: the Pusch Ridge Wilderness and Rincon Mountain Wilderness. The TMD is a peninsula
of protected open space, now being increasingly surrounded by suburban and urban landscapes on
three sides, but with vast protected open space to the west on the Tohono O’odham Nation Reservation
and the Ironwood Forest National Monument.

Vegetation within the park varies with elevation from desert scrub at the lowest elevations (~2,200 ft.)
to mixed conifer forest at the upper elevations (~8,600 ft). These surrounding vegetation communities
provide generally unobscured views of the night sky at low elevations, with generally dense canopy at
the highest elevations within the park.

In 1976, SNP gained status as a Class | Airshed in accompaniment with the congressional designation of
the Saguaro Wilderness. Under the Clean Air Act (1970), Class | Airsheds are afforded the highest
protections to maintain visibility and air quality. Air quality is in fair condition at SNP; however, an ozone
monitor at the park consistently measures the highest ozone levels in the Tucson area, with one to
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several exceedances of EPA ozone standards every year going back to at least 1988. While ozone
exceedances continue to occur at the park, especially on the hottest and sunniest days, a downward
trend in exceedances is observable over the past three decades. Reducing air pollution is crucial to
mitigating the effects of climate change and continuing to improve air quality in a warming and drying
climate.

Monitoring air quality is connected to visibility which is an important factor for night sky viewing. Air
pollution can create haze that affects visible distance. Natural haze may also develop from dust,
wildfires, or other occurrences. Haze is composed of particulates which can scatter artificial light at
night, temporarily reducing clarity and visible colors. Haze may affect nighttime stargazing during the
summer months, but the number of haziest days is trending downward in accordance with the Clean Air
Act goal of reaching no human caused impairment. SNP closely monitors air quality and makes
monitoring data available to the public on the park website
(https://www.nps.gov/sagu/learn/nature/air-quality.htm). Visitors can also visit the AirNow website to
check current air quality conditions in the park and be alerted to ozone exceedances.

Figure 3. Long-term trend in haze at Saguaro NP (2002-2021).
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Figure 4. Ozone concentration at Saguaro NP (1988-2020).

Nighttime Surroundings

While both districts are adjacent to the City of Tucson, ordinances passed by the City of Tucson and
Pima County, including the Pima County Buffer Overlay Zone (1988) and the Outdoor Lighting Code
(2012) have helped attenuate some of the immediate impacts to the park through lower density
development and progressive lighting management. Expanses of designated wilderness within the park
districts significantly protect the interior from artificial light and preserve natural darkness character.

Saguaro National Park is located within a region that preserves and celebrates dark night skies. The park
is surrounded by world-class astronomical research programs and a community of night sky specialists
operating from Kitt Peak National Observatory, Mount Graham International Observatory, Fred
Lawrence Whipple Observatory, Steward Observatory, Mount Lemmon Observatory (Figure 6), and the
headquarters for DarkSky International. SNP has an important role in collaborating with these technical
experts along with amateur enthusiasts to support the stewardship and promotion of night sky
resources.

Our initial lighting inventory found 187 fixtures within the park, of which 86 (46%) required retrofits to
meet DarkSky standards. All retrofits have been completed except 16 (9%) remaining fixtures. These
remaining uncompliant fixtures are planned for mitigation in the coming year. Modifications included a
variety of techniques such as the decommission of fixtures; installation of fully shielded fixtures; use of
low-lumen lamps that do not exceed 3000 K; and use of timer/motion sensor controls. See Tables 8 and
9 for Lighting Inventory details.
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Figure 5. Sky glow seen looking west from the RMD Visitor Center towards Tucson. This location is at the
westernmost (and closest) edge of the park to Tucson. NPS Photo.
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Figure 6. Saguaro NP relative to the City of Tucson, nearby astronomical observatories, and certified Dark-Sky Places within 100 km of the park.
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Figure 7. Nocturnal wildlife activity at Saguaro NP. Clockwise from top left: mule deer, ringtail, bobcat, wood
rat, mountain lion, and striped skunk. NPS Photos




PUBLIC ACCESS

The park clearly displays entrance signs at all public access points including roadways, trailheads, and
cross-boundary through-trails (e.g., Arizona National Scenic Trail). The RMD only has one road entrance,
but the TMD has commuter routes with through-routes traversing the park.

As described in the Saguaro NP Superintendent’s Compendium (2019):
(a)(1) The following visiting hours and public use limits are established for all or for the listed portions
of the park, and the following closures are established for all or a portion of the park to all public use
or to a certain use or activity:
Visiting Hours:
e Park visitor centers will be open daily from 9:00 am to 5:00 pm.
e Both visitor centers will be open year-round, except Thanksgiving and Christmas Day.
e The Cactus Forest Loop Drive is open from:
o 5:00am to 8:00 pm. February 1st through October 31st.
o 5:00 am to 6:00 pm. November 1st through January 31st.
e Hohokam and Golden Gate Roads are open to vehicular traffic from dawn to dusk, year- round.

While the Cactus Forest Loop, Hohokam, and Golden Gate roads close to motor vehicle traffic during
listed hours, they all are open to pedestrians and cyclists 24 hours a day. All remaining park trails, roads,
and campgrounds stay open throughout the night and can be accessed from multiple access points
(Figures 8 & 9). Additionally, the frontcountry locations identified in the compendium above may be
open during special events.

Daytime temperatures in the Tucson area regularly exceed 100° F during the summer months. Nighttime
visitation is especially popular during this season when visitors can recreate with decreased discomfort

and danger of extreme heat.

Overnight camping is available in the RMD at six backcountry campgrounds (Douglas Spring, Juniper
Basin, Grass Shack, Happy Valley, Spud Rock, Manning Camp) year-round. Permits are required.

Both park districts offer designated stock trails for visitors that enjoy horseback riding. Many of these
trails are accessible throughout the night, as well.
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Figure 8. Access points open to the public 24 hours a day in the Rincon Mountain District. All trails allow
pedestrians, and stock and bicycles are allowed on select trails. The Cactus Forest Loop Drive, while closed to
vehicles, is open to both pedestrians and cyclists at nighttime.

Figure 9. Access points open to the public 24 hours a day in the Tucson Mountain District. All trails allow
pedestrians, and stock and bicycles are allowed on select trails. Hohokam and Golden Gate Roads, while
closed to vehicles, are open to both pedestrians and cyclists at nighttime.
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Signage Displaying Name of Place & Management Agency
Signs indicating the Name of Place and Management Agency are clearly displayed at all roads and trails
entering the park. These signs are placed at the following locations:

Rincon Mountain District

Old Spanish Trail at park entrance (3693 South Old Spanish Trail)

Arizona National Scenic Trail at southern boundary

Arizona National Scenic Trail at northern boundary

Douglas Spring Trailhead at the eastern terminus of Speedway Boulevard
Wildhorse Trailhead, along Speedway Boulevard

Broadway Trailhead, along Broadway Boulevard

Cactus Forest Trail, along Old Spanish Trail

Loma Alta Trailhead, along Camino Loma Alta

Miller Creek Trail at eastern boundary

Turkey Creek Trail at eastern boundary

Tucson Mountain District

Sandario Road, 68 m south of intersection with Rudasill Road
Sandario Road, 72 m north of intersection with Fort Lowell Road
Kinney Road, 15 m north of intersection with Mile Wide Road
Picture Rocks Road, 470 m east of intersection with Tula Lane
Picture Rocks Road, 1 km west of intersection with Wade Road

El Camino del Cerro Trailhead at the western terminus of W El Camino del Cerro

Cam-Boh Trailhead, along Picture Rocks Road
King Canyon Trailhead, along Kinney Road
additional signs are located at interior trailheads

Saguaro NP will recognize UNSP certification with the installation of DarkSky signage and/or placards
clearly visible to park visitors. It is anticipated that this signage will be placed on main entrance signs
into each park district and/or prominently at each Visitor Center. The park will begin developing designs,
compliance packages, and funding proposals for this project following official certification.

Saguaro NP UNSP Application
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Figure 10. Main entrance sign at Saguaro NP - Rincon Mountain District, along Old Spanish Trail.

Figure 11. Entrance sign at Saguaro NP - Tucson Mountain District, along Kinney Road.
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Figure 12. Park entrance sign entering the northeast side of the Tucson Mountain District from Picture Rocks
Road.

Figure 13. Entrance sign at park boundary on the northwest side of the Tucson Mountain District, along
Picture Rocks Road.
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Figure 14. Entrance sign at park boundary on the southwest side of the Tucson Mountain District, along
Sandario Road.

SKY QUALITY MONITORING

In June 2020, the park acquired two Unihedron Sky Quality Meters to begin taking field measurements
to determine sky darkness. The SQM-L (narrow field of view with lens) model was chosen because of its
higher accuracy in more urban areas. This equipment was used to collect baseline data for UNSP
certification and for future monitoring to determine darkness trends within Saguaro NP (see Appendix F
for SQM datasheet).

Dating back to 2001, NPS staff from the Natural Sounds and Night Sky Division began collecting sky
quality readings at NPS units across the country, including SNP (Table 1). Additionally, SNP coordinated a
one night, intensive cross-mountain transect (inset box below) in 2011. SNP did not, however, begin
systematic, regular sky quality readings until beginning this application in 2020 (Tables 2&3).

Table 1. Sky readings collected by NPS staff from the Natural Sounds & Night Sky Division at Saguaro NP.

T Rincon Peak Wasson Peak
4/3/2008 10/23/2011
Bortle Class 4 No data
Synthetic SQM 21.36 20.35
sQl All-sky 58.0 33.3
SQlto Z.A. 70° 72.1 42.5
Stars visible 3040 1820
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Figure 15. Observed Sky Brightness Mosaics (from top: Desert Discovery Trail, Wasson Peak, Mica View, and Rincon Peak). NPS
Natural Sounds & Night Skies Division (2007-2008).
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Tucson Mountain & Rincon Mountain Transect (2011)

Prior to initiation of this application, on October 21, 2011, the NPS conducted a one-night transect of
dark sky readings across the Tucson Mountains and Rincon Mountains as part of a National Geographic-
sponsored BioBlitz event. Volunteers hiked as much as 18 miles roundtrip into the backcountry to take
SQM readings across more a distance of more than 40 miles. See Appendix H for more information.

Figure 16. National Geographic article from the 2011 Tucson Mountain/Rincon Mountain surveys.

Recent data shows that both park districts possess areas of good quality darkness with SQM readings
consistently above 20 magnitudes per square arcsecond (on a scale of 16.00 — 22.00; 22 representing
the least amount of luminance). In the RMD, high elevation wilderness sites consistently read above 20,
and Rincon Peak held the highest SQM value at 21.57. The high elevation RMD sites are only accessible
by foot and are the farthest from the city of Tucson and other developed areas. In the TMD, Desert
Discovery Trail also consistently is measured above 20 and is the darkest monitoring site in the district.
Desert Discovery is located along a trafficked through-road, but the nearby development is lower
density compared to other sites.

As expected, sites located closer to developed areas and at the margins of the park districts had lower
SQM readings. Nonetheless, the lowest recorded value was still above 18 (18.71) at Mica View Picnic
Area in the RMD.

Park staff and volunteers will continue to monitor sky quality and provide results in annual reports to
DarkSky after earning certification. The most recent measurements were collected in May 2023. All low
elevation sites at the RMD and TMD are easily accessible for monitoring. High elevation sites are
exceptionally difficult to access, requiring hikes exceeding 20 miles, more than 5,000’ elevation gain and
backcountry camping. These most remote sites will be monitored opportunistically as staff and
volunteers are working in these areas.
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Table 2. Sampling dates and locations at Saguaro NP — Rincon Mountain District. All readings taken with
Unihendron sky quality meter with narrow field of view. Data source: NRCA, NPS.

Saguaro NP UNSP Application

Location Date SQM Value
8/6/2020 19.38
8/19/2020 19.65
2/11/2021 20.17
RMD Visitor Center
3/6/2021 20.02
4/8/2021 20.08
5/20/2023 20.19
3/12/2007* 20.43
8/6/2020 18.71
8/19/2020 19.57
Mica View Picnic Area 2/11/2021 20.29
3/6/2021 20.00
4/8/2021 20.09
5/20/2023 19.82
8/6/2020 19.51
8/19/2020 20.02
o 2/11/2021 2033
c Riparian Overlook 3/6/2021 2022
'% 4/8/2021 20.17
>
2 5/19/2023 20.33
E 8/6/2020 20.45
- 8/19/2020 19.90
S 2/11/2021 20.42
Javelina Picnic Area 3/6/2021 5019
4/8/2021 20.38
5/20/2023 20.39
8/19/2020 19.77
2/11/2021 20.33
Broadway Trailhead 3/6/2021 19.99
4/8/2021 20.03
5/20/2023 20.23
8/19/2020 20.06
Douglas Springs Trailhead (Speedway) 2/11/2021 20.61
3/6/2021 20.27
5/20/2023 20.48
8/6/2020 20.25
Camino Loma Alta Trailhead 8/19/2020 20.30
2/11/2021 20.64
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3/6/2021 20.68
4/8/2021 20.22
5/20/2023 20.32
6/23/2020 21.17
7/9/2020 20.50
8/5/2020 21.33
Cell Hill (Manning Cabin) 10/9/2020 21.08
11/4/2020 21.26
4/28/2021 21.24
4/20/2023 21.10
s 6/23/2020 21.24
= Reef Rock
S 11/2/2020 21.02
w 6/23/2020 21.36
e Mica Mountain /23
= 11/3/2020 20.35
6/23/2020 21.34
Spud Rock
11/3/2020 21.39
4/3/2008 21.36
7/26/2020 21.32
Rincon Peak
10/3/2020 20.98
4/29/2021 21.57
Dark Spring 9/18/2020 21.50

*2007 readings collected by the NPS Intermountain Region for separate project.
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Table 3. Sampling dates and locations at Saguaro NP — Tucson Mountain District. All readings taken
with Unihendron sky quality meter with narrow field of view. Data source: NRCA, NPS.

Location Date SQM Value
8/18/2020 19.99
2/11/2021 20.81
TMD Visitor Center (Red Hills) 3/5/2021 20.70
4/7/2021 20.67
5/19/2023 20.58
3/17/2007* 20.95
8/18/2020 20.33
Desert Discovery Trail 2/11/2021 20.87
3/5/2021 20.78
4/7/2021 20.73
8/18/2020 19.91
Signal Hill

5/19/2023 19.91
c 8/18/2020 19.85
2 2/11/2021 20.60
b Sendero Esperanza Trailhead 3/5/2021 20.57
F 4/7/2021 20.41
. 5/19/2023 19.88
8/18/2020 19.72
2/11/2021 20.49

Cam-Boh Picnic Area
3/5/2021 20.47
4/7/2021 20.37
Contzen's Pass 8/18/2020 19.47
King Canyon Trailhead 8/18/2020 19.96
5/19/2023 20.53
8/18/2020 18.84
2/11/2021 20.41
El Camino del Cerro Trailhead 3/5/2021 20.31
4/7/2021 20.08
5/19/2023 18.26
3/16/2007* 20.65
_§ 10/23/2011 20.63
E Wasson Peak 1/8/2021 19.26
- 2/10/2021 20.39
;_:D 3/06/2021 20.46
4/08/2021 20.44

*2007 readings collected by the NPS Intermountain Region for separate project.
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Figure 17. SQM monitoring locations at the Rincon Mountain District. Low elevation sites are located on the
east side of the RMD and will be used for long-term monitoring. High-elevation sites are located on the west
side of the RMD and will only be monitored opportunistically.

Figure 18. SQM monitoring locations at the Tucson Mountain District. All sites except for Wasson Peak (high
elevation) will be used for long-term monitoring.
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Figure 19. Nighttime satellite view of the Tucson metropolitan area in relation to the Saguaro NP boundary.
Insets showing topography of the TMD and RMD add to an understanding of darkness within SNP. Data
Source: NASA Earth Observatory-Earth At Night (2016)

Using NASA Earth at Night data, we can clearly view the artificial light emitted from the City of Tucson in
relation to SNP. Within the park boundaries, light pollution abruptly drops into expanses of wilderness
which become darker as visitors travel into the interior of the park districts. At the RMD, skyglow
remains visible at the western boundary and can be seen looking west from exposed ridgetops and
summits. As visitors travel to other areas of the district, the topography quickly becomes very rugged.
The Tanque Verde Ridge obscures Tucson skyglow from the Rincon Valley and Heartbreak Ridge. Steep
canyons, bedrock outcrops, and mountain slopes shield the western horizon and allow for darkness to
dominate. At the TMD, the topography is similarly rugged and provides a buffer to the city skyglow.
Light pollution is plainly visible from the eastern boundary and ridgetops and summits. However, the
Wasson Ridge and Panther/Safford Ridge protect darkness in the central and western spans of the
district. This creates surprisingly dark and accessible night skies in SNP, despite proximity to an urban
center.
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Night Sky Photography

Night sky photography in Saguaro NP demonstrates mitigation of light trespass from the City of Tucson.
Expanses of designated wilderness without any artificial lighting buffer public users from nearby sky
glow and help preserve conditions within the interior of the park. City skyglow is, of course, visible on
the distant horizon when viewing from the margins of the park boundary. However, just a short distance
into the park allows for accessible and high-quality viewing of dark night skies. When looking the
opposite direction from the city, light trespass is minimal and dark starry skies are dominant. As visitors
travel deeper into the park, larger expanses of darkness and changes in topography can obscure any
indication of city light trespass, allowing for optimal dark sky viewing. It is common to be able to see an
array of astronomical features year-round in Saguaro NP, including constellations, planets, and the Milky
Way galaxy. Figures 20-23 showcase a series of night sky photos taken by park staff. The dramatic
contrast between night sky views looking towards versus away from the city is shown in Figures 20-21.

Figure 20. The iconic saguaro cacti against the starry night sky in the Tucson Mountain District. Left: Looking

towards the city and out from the park, stars are still very visible despite skyglow and suburban artificial light

trespass. Right: Looking away from the city and into the park, even more stars are visible, and the Milky Way

galaxy is striking. NPS Photos. (Camera Settings — Left: ISO1600, f/2, 11s, FUJIFILM X-T3; Right: 1ISO2500, f/3.5,
40.3s, NIKON D7100)
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Additionally, the park is a destination for professional and amateur photographers alike wanting to
capture the beautiful night sky framed by iconic saguaro cacti. Some of their work can be explored in the
tagged photos of @saguaronationalpark on Instagram.

Figure 21: Top: Comparison of city skyglow to park darkness in the RMD. Photo pair was taken at the same
location (Tanque Verde Ridge Trail), looking in opposite directions. Bottom: Comparison of city skyglow to
park darkness in the TMD. Photo pair was taken at the same location (Sweetwater Trail), looking in opposite
directions. NPS Photos (Camera Settings — Top Left: 1SO2000, /1.8, 1/3s, Apple iPhone 11 Pro Wide Camera;
Top Right: 1SO02500, /3.5, 25.6s, NIKON D7100; Bottom Left: ISO1250, /1.8, 1.0s Apple iPhone 11 Pro Wide
Camera; Bottom Right: 1ISO4000, f/1.8, 1.1s, Apple iPhone 11 Pro Wide Camera)
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Figure 22: The city seen from Wasson Peak, Tucson Mountain District. Photo shows large expanse of darkness
and absence of artificial light in the foreground which is within the park boundary. NPS Photo (Camera
Settings — 1SO5000, /1.8, 1/4s, Apple iPhone 11 Pro Wide Camera)
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Figure 23: Dark skies seen from the popular Tanque Verde Ridge Trail, Rincon Mountain District. NPS Photo.
(Camera Settings — Top: 1ISO5000, f/1.8, 1.0s, Apple iPhone 11 Pro Wide Camera; Middle: 1SO2500, f/3.8,
39.7s, NIKON D1700; Bottom: ISO800, f/1.8, 15s, Samsung Ultra Note 20)
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DARK-SKY OUTREACH & EDUCATION

Outreach programs at the park incorporate informational brochures from DarkSky International at the
Visitor Centers, tabling events outside of park facilities, and tabling events held within the park. The
Visitor Centers are stocked with information about shielded lights and proper CCT that is permanently
available in the building, along with being brought out for select outreach events. Staff and volunteers
have been provided with trainings to ensure their ability to answer questions pertaining to dark skies
and proper lighting from visitors.

Figure 24. An assortment of brochures made available at the Visitor Centers and night sky programming events.
NPS Photo.

For select events held at the park a separate table is set up that is designated as the dark-sky table. This
table displays informational brochures and a matching game designed to inform visitors of the impacts
light pollution has on wildlife, energy consumption, and human health, among others. The park strives
to provide information that encourages the public to make changes to their home lighting as well.

The park uses its Facebook and Instagram social media platforms to communicate how the night sky
influences wildlife, people, and science. These online posts cover a wide range of topics from prominent
figures in astronomy to how nocturnal animals see in the dark to plants that need the nighttime to what
light pollution is. The scope of these posts varies extensively to appeal to a wide audience and to show
the large impact the night sky has on everything. Beginning in 2021, the park became a participant in
International Dark-Sky Week (IDSW) by featuring night-themed social media posts and related hash-
tagging. Additionally, special IDSW programs were launched in 2022 with great success.
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Figure 25: Saguaro NP Facebook post during IDSW 2022 with links to night sky event calendars and resources.

SAGUARD NATIONAL PARK 5 REPEATING EVENT
Dark Sky Week Evening Hike (East District) ¥ SPECIAL EVENT
25 Dayis): Every day unfil April 30, 2022 (except for 04/27)

Date{s):  April 25, 2022, to April 30, 2022
Time{s): 7 pm — 9 pm
700 pm Duration: 2 hours

APR

View Details »

SAGUARD NATIONAL PARK m MULTIDAY EVENT
Celebrate the night sky with telescopes at the Rincon ¢ SPECIAL EVENT
Mountain Visitor Center with the Tucson Amateur

Astronomers!

Day(s): Monday

25 Date(g):  April 25, 2022, o April 27, 2022

APR
Time{s): 7 pm— &% pm
7:00 pm Duration: 2 hours
View Details»

Figure 26: Excerpt from SNP website (nps.gov/sagu) showing event schedule for IDSW 2022.
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Figure 27. A Saguaro NP social media posting from June 2019, which reached over 19,000 people.

Nighttime Research Programs

In 2017 and 2018, the park hosted PhD candidate Megan Bonham while completing her dissertation
research in southern Arizona. In her research she attended all night sky programs at Saguaro NP and
interviewed participants. The results of her work, “Experiences with the Nighttime Environment: How
Darkness Affects Human Relationships with Nature” has been well received and won the PhD student
paper competition at the International Association for Society and Natural Resources conference in
2018. Her work has informed our park programs and is being used to improve the effectiveness to reach
public audiences.

The park has also supported academic research and citizen science events with night sky themes. These
events have included BioBlitz style inventories of nocturnal insects using blacklights, bat inventories, and
scorpion inventories.
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Figure 28. Clockwise from top: nocturnal insects attracted to a blacklight during an insect BioBlitz event in
2019; a scorpion detected by blacklight; a western yellow bat captured during an inventory at Saguaro NP in
2019. NPS Photo.

Previous Outreach & Education Events

SNP has had a robust night-themed education and outreach program for several years and is continuing
to grow. The program includes a variety of activities tailored to a range of experience level and interests.
These activities include youth programs, moonrise talks, star parties, and a selection of hikes during full
moons from short, flat terrain to an 8-mile hike with 1,800’ elevation gain. The programs are
concentrated during months when the weather is most comfortable and safe for attendees, as well as
when there is a seasonal increase in staffing to lead events.



Figures 29. Saguaro NP night sky-themed program materials. Top left: Educational program “Goodnight, Saguaro”
is offered to elementary and middle school. Top right: “Help keep dark skies dark!” teaches basic principles of dark-
sky friendly lighting to children and youth. Bottom: “Same stars, different stories” activity helps create personal
connections to the night sky.



Table 4. Dates of 43 Night Sky Program Events held at Saguaro NP in 2019.1

Date District Event Attendance
1/3/2019 RMD Star Party *2
1/4/2019 RMD Night Walk *
1/18/2019 RMD Sunset & Moonrise Hike *
1/19/2019 RMD Sunset Hike *
2/9/2019 RMD Sunset Hike 4
2/15/2019 RMD Night Walk 11
2/17/2019 RMD Sunset & Moonrise Hike 11
2/19/2019 RMD Full Moon Hike 11
2/22/2019 RMD Special Group Night Walk 22
2/23/2019 RMD Sunset Hike 14
2/28/2019 RMD Star Party 23
3/1/2019 RMD Night Walk 5
3/15/2019 RMD Night Walk 11
3/17/2019 RMD Sunset & Moonlight Hike 9
3/20/2019 RMD Full Moon Hike 19
3/28/2019 RMD Star Party 33
3/29/2019 RMD Night Walk 16
4/6/2019 RMD Sunset Hike 12
4/11/2019 RMD Star Party 20
4/12/2019 RMD Night Walk 13
4/15/2019 TMD Wasson Peak Moonlight Hike n/a
4/17/2019 TMD Sunset Hike n/a
4/19/2019 TMD Moonrise Over the Mountains n/a
4/19/2019 RMD Full Moon Hike 15
4/20/2019 RMD Sunset Hike 12
6/22/2019 TMD | Scorpions of the Tucson Mountains n/a
8/15/2019 RMD Full Moon Hike rain

10/13/2019 RMD Full Moon Hike 21
11/7/2019 TMD Wasson Peak Moonlight Hike n/a
11/9/2019 TMD Sunset Hike n/a
11/10/2019 | RMD Full Moon Hike n/a
11/12/2019 | TMD Moonrise Over the Mountains 10
11/21/2019 | RMD Star Party 5/ rain
11/29/2019 RMD Night Walk 15
11/30/2019 RMD Sunset Hike 5
12/8/2019 TMD Moonlight Excursion n/a
12/11/2019 | RMD Family-Friendly Full Moon Hike 17
12/12/2019 RMD Full Moon Hike 12

1 Event schedule: https://www.nps.gov/sagu/planyourvisit/calendar.htm

2 Program cancelled due to federal government shutdown.
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12/13/2019 RMD Night Walk 15
12/19/2019 RMD Star Party 22
12/21/2019 RMD Sunset Hike 12
12/27/2019 RMD Holiday Caravan 85
12/28/2019 RMD Sunset Hike 25

TOTAL 505

planned programs/events were suspended starting in March 2020.

Date District Event Attendance
1/1/2020 TMD Moonlight Excursion n/a
1/4/2020 RMD Sunset Hike 13
1/9/2020 RMD Sunset & Moonrise Hike 7
1/10/2020 RMD Night Walk 19
1/11/2020 RMD Sunset Hike 15
1/16/2020 | RMD Star Party 4 (rain)
1/24/2020 RMD Night Walk 18

1/25/2020 RMD Sunset Hike 16
2/1/2020 RMD Sunset Hike 14
2/7/2020 TMD Sunset Hike n/a
2/7/2020 RMD Sunset & Moonrise Hike 9
2/9/2020 RMD Full Moon Hike 9
2/9/2020 TMD Moonrise Over the Mountains n/a
2/15/2020 RMD Sunset Hike 43
2/20/2020 | RMD | Astronomy Night for Little Rangers 14
2/21/2020 RMD Night Walk 16
2/21/2020 | RMD Special Group Night Walk 25
2/22/2020 RMD Sunset Hike 2
2/29/2020 RMD Sunset Hike 21
3/5/2020 TMD Sunset Hike n/a
3/5/2020 TMD Moonlight Excursion n/a
3/5/2020 TMD Moonrise Over the Mountains n/a
3/5/2020 TMD Wasson Peak Moonlight Hike n/a
3/6/2020 RMD Sunset & Moonrise Hike 7
3/7/2020 RMD Sunset Hike 13
3/9/2020 RMD Full Moon Hike 15
3/12/2020 | RMD Star Party rain
3/14/2020 RMD Sunset Hike 21
TOTAL 301

*Events suspended due to onset of COVID-19 pandemic*
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Figure 30. A poster from a series of collaborative events between Kitt Peak National Observatory and Saguaro
NP.

In the wake of the COVID-19 pandemic, the park’s in-person programs were suspended in March 2020 in
alignment with guidance from the Centers for Disease Control and Prevention (CDC). Programming was
planned to resume in the Winter of 2021, however the emergent Omicron variant further delayed
regular events until January of 2022. The long hiatus did allow staff to dedicate more time to developing
and planning new types of nighttime programs, such as “Chasing Shadows”, a nighttime photography
workshop (see Appendix | for program descriptions).

Despite safety challenges during the COVID-19 pandemic, Saguaro NP was still able to host a small
number of dark-sky activities with the Cactus Rangers, an educational youth program. The park also
regularly offered virtual night sky education programs for 2"-6™" Grade classrooms over Zoom and
during virtual afterschool programs. Additionally, Saguaro NP participated in the 2021 International Dark
Sky Week (IDSW) on social media.
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Table 6. Dates of 94 Night Sky Program Events at Saguaro NP in 2021-2022 during the COVID-19

pandemic.

Date District Event Attendance
4/17/2021 Online Virtual Astronomy Festival (w/TAAA) >400
7/24/2021 TMD Cactus Rangers Moonlight Hike 8
10/16/2021 TMD Cactus Rangers Night Photography Workshop 12
1/13/2022 TMD Wasson Peak Moonlight Hike 10
1/14/2022 TMD Moonlight Reflections 12
1/15/2022 TMD Sunset Hike 10
1/16/2022 TMD Canyon Shadows 7
2/12/2022 TMD Wasson Peak Moonlight Hike 9
2/12/2022 RMD Sunset Hike 4
2/13/2022 TMD Moonlight Reflections 12
2/14/2022 TMD Sunset Hike 11
2/14/2022 RMD Sunset Hike 7
2/15/2022 TMD Trailing Shadows 10
2/15/2022 RMD Sunset Hike 3
2/20/2022 RMD Sunset Hike
2/21/2022 RMD Sunset Hike 3
2/22/2022 RMD Sunset Hike 11
2/25/2022 RMD Sunset Hike 8
2/27/2022 RMD Sunset Hike 10
2/28/2022 RMD Sunset Hike 8

3/3/2022 RMD Sunset Hike 7
3/4/2022 RMD Sunset Hike 2
3/5/2022 TMD Night Photography Workshop - Chasing Shadows No Data
3/5/2022 RMD Sunset Hike 10
3/11/2022 RMD Sunset Hike 4
3/12/2022 TMD Silhouettes at Sundown 13
3/13/2022 TMD Wasson Peak Moonlight Hike Cancelled
3/13/2022 RMD Sunset Hike 13
3/14/2022 TMD Moonlight Reflections 12
3/15/2022 TMD Sunset Hike 11
3/16/2022 TMD Trailing Shadows 10
3/16/2022 TMD Star Party — Walter Douglas School Group ~25
3/19/2022 TMD Night Photography Workshop (w/ Parks in Focus) 9
3/19/2022 RMD Sunset Hike 4
3/20/2022 RMD Sunset Caravan 3
3/26/2022 RMD Sunset Hike 10
4/1/2022 RMD Sunset Hike 8
4/3/2022 RMD Sunset Hike 12
4/4/2022 RMD Sunset Hike 12
4/8/2022 RMD Sunset Hike 11
4/9/2022 TMD Silhouettes at Sundown 11
4/9/2022 RMD Sunset Hike 18
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4/10/2022 TMD Wasson Peak Moonlight Hike 14
4/11/2022 TMD Moonlight Reflections 16
4/12/2022 TMD Trailing Shadows 13
4/17/2022 RMD Sunset Hike 4
4/22/2022 RMD Dark Sky Hike 22
4/23/2022 TMD Silhouettes at Sundown 15
4/23/2022 RMD Dark Sky Hike 15
4/24/2022 RMD Dark Sky Hike 23
4/25/2022 RMD Dark Sky Hike 27
4/25/2022 RMD IDSW Star Party w/ TAAA 50
4/26/2022 RMD Dark Sky Hike 18
4/26/2022 RMD IDSW Star Party w/ TAAA 30
4/27/2022 RMD IDSW Star Party w/ TAAA 30
4/28/2022 RMD Dark Sky Hike 15
4/29/2022 RMD Dark Sky Hike 26
4/30/2022 TMD Night Photography Workshop - Chasing Shadows 18
4/30/2022 RMD Dark Sky Hike 40
5/1/2022 RMD Sunset Hike 6
5/28/2022 TMD Night Photography Workshop - Chasing Shadows No data
6/3/2022 RMD Night Comes Alive 6
6/4/2022 TMD Silhouettes at Sundown No data
6/18/2022 TMD Silhouettes at Sundown No data
6/24/2022 RMD Night Comes Alive 4
7/1/2022 RMD Night Comes Alive 2
7/22/2022 RMD Night Comes Alive 0
8/12/2022 RMD Night Comes Alive 17
9/2/2022 RMD Night Comes Alive 8
9/10/2022 RMD Art in the Park — Dark Sky Designs 20
9/16/2022 RMD Night Comes Alive 13
9/23/2022 RMD Night Comes Alive 6
9/30/2022 RMD Night Comes Alive 2
10/1/2022 RMD International Observe the Moon Night 3
10/14/2022 RMD Star Party 41
10/30/2022 RMD Night Comes Alive 10
11/4/2022 RMD Night Comes Alive 7
11/26/2022 RMD Night Comes Alive 3
12/2/2022 RMD Night Comes Alive 0
12/5/2022 RMD Night Comes Alive 2
12/9/2022 RMD Night Comes Alive 0
12/10/2022 RMD Sunset Hike 7
12/11/2022 RMD Sunset Hike 9
12/15/2022 RMD Sunset Hike 7
12/16/2022 RMD Night Comes Alive 0
12/16/2022 RMD Star Party 16
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12/17/2022 RMD Sunset Hike 16
12/18/2022 RMD Sunset Hike 14
12/22/2022 RMD Sunset Hike 10
12/23/2022 RMD Night Comes Alive 4

12/24/2022 RMD Sunset Hike 12
12/29/2022 RMD Sunset Hike 28
12/30/2022 RMD Holiday Caravan (night) 148
12/31/2022 RMD Sunset Hike 21

TOTAL 1,586

Table 7. Dates of 123 Night Sky Program Events at Saguaro NP in 20233,

Date District Event Attendance
1/1/2023 RMD Sunset Hike 0
1/5/2023 RMD Sunset Hike 6
1/6/2023 RMD Night Comes Alive 18
1/7/2023 RMD Sunset Hike 18
1/8/2023 RMD Sunset Hike 5
1/9/2023 RMD Night Comes Alive 4

1/10/2023 RMD Sunset Hike 8
1/12/2023 RMD Night Comes Alive 4
1/12/2023 RMD Sunset Hike 18
1/13/2023 RMD Night Comes Alive 7
1/14/2023 RMD Sunset Hike 17
1/15/2023 RMD Sunset Hike 5
1/17/2023 RMD Sunset Hike 5
1/18/2023 RMD Night Comes Alive 2
1/19/2023 RMD Sunset Hike 6
1/20/2023 RMD Night Comes Alive 18
1/22/2023 RMD Sunset Hike 15
1/23/2023 RMD Night Comes Alive 2
1/23/2023 RMD Sunset Hike 10
1/26/2023 RMD Sunset Hike 6
1/27/2023 RMD Night Comes Alive 3
1/28/2023 RMD Sunset Hike 14
1/29/2023 RMD Sunset Hike 11
1/30/2023 RMD Night Comes Alive 4
1/31/2023 RMD Sunset Hike 18
2/2/2023 RMD Night Comes Alive 4
2/2/2023 RMD Sunset Hike 14
2/3/2023 RMD Night Comes Alive 2
2/5/2023 RMD Sunset Hike 18
2/6/2023 RMD Night Comes Alive 2
2/7/2023 RMD Night Comes Alive 14

3 Regular night sky programs at the Tucson Mountain District have occurred throughout 2022 and 2023, but
statistics are unavailable due to a staffing vacancy.
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2/7/2023 RMD Sunset Hike 14
2/9/2023 RMD Sunset Hike 18
2/10/2023 RMD Night Comes Alive 16
2/11/2023 RMD Sunset Hike 8
2/12/2023 RMD Sunset Hike 17
2/13/2023 RMD Night Comes Alive 0
2/16/2023 RMD Sunset Hike 18
2/17/2023 RMD Night Comes Alive 16
2/18/2023 RMD Sunset Hike 26
2/19/2023 RMD Sunset Hike 17
2/20/2023 RMD Night Comes Alive 11
2/23/2023 RMD Sunset Hike 30
2/24/2023 RMD Night Comes Alive 10
2/25/2023 RMD Sunset Hike 10
2/26/2023 RMD Sunset Hike 6
2/27/2023 RMD Night Comes Alive 12
3/1/2023 RMD Sunset Hike 22
3/2/2023 RMD Night Comes Alive 0
3/2/2023 RMD Sunset Hike 8
3/3/2023 RMD Night Comes Alive 0
3/4/2023 RMD Sunset Hike 17
3/6/2023 RMD Night Comes Alive 3
3/7/2023 RMD Sunset Hike 12
3/8/2023 RMD Night Comes Alive 12
3/9/2023 RMD Sunset Hike 33
3/11/2023 RMD Sunset Hike 25
3/12/2023 RMD Sunset Hike 14
3/13/2023 RMD Night Comes Alive 15
3/14/2023 RMD Sunset Hike 28
3/15/2023 RMD Night Comes Alive 0
3/16/2023 RMD Sunset Hike 13
3/17/2023 RMD Night Comes Alive 12
3/17/2023 RMD Star Party 80
3/19/2023 RMD Sunset Hike 8
3/21/2023 RMD Sunset Hike 5
3/22/2023 RMD Night Comes Alive 3
3/23/2023 RMD Sunset Hike 38
3/24/2023 RMD Night Comes Alive 9
3/25/2023 RMD Sunset Hike 12
3/26/2023 RMD Sunset Hike 23
3/27/2023 RMD Night Comes Alive 4
3/28/2023 RMD Sunset Hike 21
3/29/2023 RMD Night Comes Alive 5
3/30/2023 RMD Sunset Hike 13
3/31/2023 RMD Night Comes Alive 3
4/1/2023 RMD Sunset Hike 22
4/2/2023 RMD Sunset Hike 30
4/3/2023 RMD Night Comes Alive 7
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4/4/2023 RMD Sunset Hike 14
4/6/2023 RMD Sunset Hike 16
4/7/2023 RMD Night Comes Alive 18
4/8/2023 RMD Sunset Hike 29
4/9/2023 RMD Sunset Hike 23
4/10/2023 RMD Night Comes Alive 6
4/11/2023 RMD Sunset Hike 8
4/12/2023 RMD Night Comes Alive 8
4/13/2023 RMD Sunset Hike 6
4/14/2023 RMD Night Comes Alive 17
4/15/2023 RMD Sunset Hike 15
4/16/2023 RMD Sunset Hike 15
4/17/2023 RMD Night Comes Alive 12
4/18/2023 RMD Star Party 200
4/18/2023 RMD Night Comes Alive 8
4/19/2023 RMD Night Comes Alive 13
4/20/2023 RMD Night Comes Alive 16
4/20/2023 TMD Dark Skies over Saguaro 200
4/21/2023 RMD Night Comes Alive 15
4/22/2023 RMD Night Comes Alive 16
4/22/2023 RMD Star Party 164
4/23/2023 RMD Night Comes Alive 17
4/25/2023 RMD Sunset Hike 14
4/26/2023 RMD Night Comes Alive 8
4/27/2023 RMD Sunset Hike 3
4/28/2023 RMD Night Comes Alive 6
4/29/2023 RMD Sunset Hike 11
4/30/2023 RMD Sunset Hike 6
5/1/2023 RMD Night Comes Alive 13
5/2/2023 RMD Sunset Hike 7
5/3/2023 RMD Night Comes Alive 3
5/4/2023 RMD Sunset Hike 7
5/6/2023 RMD Night Comes Alive 5
5/8/2023 RMD Explore the Night 22
5/10/2023 RMD Explore the Night 2
5/12/2023 RMD Explore the Night 16
5/13/2023 RMD Explore the Night 2
5/15/2023 RMD Explore the Night 4
5/17/2023 RMD Explore the Night 4
5/20/2023 RMD Explore the Night 8
5/22/2023 RMD Explore the Night 5
5/24/2023 RMD Explore the Night 14
5/26/2023 RMD Explore the Night 3
5/26/2023 RMD Explore the Night 9
5/29/2023 RMD Explore the Night 11
TOTAL 2,023
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COMMUNITY SUPPORT

Saguaro NP has an extensive network of supporters for designating the park as an UNSP. Funding for
uncompliant lighting fixture replacement was provided by the Friends of Saguaro National Park. Pima
County has long supported dampening the effects of urbanization on the park with the 1988 passage of
the Pima County Buffer Overlay Zone. This zoning ordinance attenuates the effects of the city, including
lighting, on the park. Furthermore, the City of Tucson and Pima County support dark skies initiatives as
with the passage of the 2012 Outdoor Lighting Code. See Appendix A — Lighting Management Plan for
supporting management documents. Within the NPS, we also receive support from technical specialists
in the Natural Sounds & Night Skies Division and Air Quality Divisions.

The park has proactively reached out to community partners and adjoining neighborhoods to inform
them about our UNSP application and have received letters of support from seven organizations. See
Appendix B for Letters of Community Support.

Figure 31. The Milky Way seen over the historic Manning Cabin located at high elevation in the Rincon
Mountains, Saguaro NP. Photo: NPS/ S. Bolyard.

PLANS FOR NIGHTTIME VISITOR USE

Night sky programs and events are among the most popular at the park. With a warm climate, visitors
are often eager to have outdoor activities in the evenings. Park trails are open 24 hours per day, and the
Cactus Forest Loop Drive at RMD closes to vehicles in the evenings but is open to hikers and cyclists

Saguaro NP UNSP Application Page 41 of 104



throughout the evening and night. With the great response to our night sky programs, we anticipate
growth in interest and utilization to continue to increase going forward.

Tumacacori National Historical Park is a close partner of Saguaro NP and a certified International Dark-
Sky Place. As a result of this strong established relationship, Tumacacori NHP has already committed to
working closely with Saguaro to cross-promote and collaborate on night sky initiatives. We plan to
continue developing partnerships with the nearby observatories and other DarkSky designations in our
area, working towards common goals and increasing community interest. See Appendix B for formal
agreement.

Additionally, we have created a Dark-Sky webpage (https://www.nps.gov/sagu/dark-skies-over-
saguaro.htm) that is in the process of being built out to reach virtual park visitors. This site will include
educational information on nocturnal wildlife, effects of light pollution, dark-sky friendly lighting
practices, UNSP certification, community resources, and the value of dark skies.

LIGHT FIXTURE RETROFITS

In 2020, Dr. Bryan Boulanger (Professor of Civil and Environmental Engineering, Ohio Northern
University) traveled to SNP to conduct a Lighting Inventory in partnership with SNP staff. Boulanger has
worked closely with the NPS for several years and has extensive experience conducting lighting
inventories at NPS units across the country. Out of a total 187 fixtures, this initial assessment concluded
that 72 fixtures required action to meet DarkSky standards.

The findings of Boulanger’s assessment were used to obtain support and funding from the Friends of
Saguaro National Park (FOSNP), a close partner and local non-profit organization. FOSNP raised a total of
$6000 in private donations to commit to the dark-sky project and use towards purchasing
recommended DarkSky-compliant lighting retrofits. See Appendix C for documentation of allotted
FOSNP funding and spending records. The new fixtures were procured and installed in-house by the
Saguaro NP Maintenance & Facilities staff.

SNP staff have implemented the actions recommended by Boulanger and additional recommendations

from DarkSky International staff. Currently, 16 fixtures (9%) of the park’s total 187 remain incompatible
with the standards for an Urban Night Sky Place.
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Figure 32. NPS interns receive hands-on training retrofitting fixtures at the TMD. NPS Photo.

Figure 33. Retrofitted wall sconces at the TMD Maintenance building fully shield light but preserve safety for
employees working in dark conditions. NPS Photo.
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Table 8. Tucson Mountain District light fixtures in compliance with DarkSky International standards.

. . Description (fixture, Fully .. Special DarkSky
L F ID | Appl
ocation Ixture mage lamp, height, CCT) Shielded pplication Purpose Compliant Comments
3 wall sconces, LED,
146-148 9.5" 2700 K Yes Pathway No Yes
1 recessed light, LED, Entrance/
149 9.5’, 2700 K ves Egress No ves
1‘513114554122 11 recessed lights, LED, Yes intfszcoe{ No Yes
1'60 163 ! 9.5’-12.5’, 1600-2700 K gArea
Red Hills !
Visitor Center 3 recessed lights, Entrance/
153, 161-162 fluorescent, 9.5°-12.5/, Yes Egress or No Yes
2700K Area
157-159, 164- 25 recessed lights, LED,
172, 176-188 1/, 2700 K Yes Pathway No ves
Fixtures
132-142 11 bollards, no lamp, 3’, i i Physmgl Ves decommnssnorTeo_I;
n/a Protection bollards remain in place
for physical barrier
5 wall sconces, LED, &', Motion Con'?rolled by standalone
118-122 Yes Area Yes motion sensor on 5-
5000 K Sensor . .
minute timer
Operations 8 recessed lights, LED,
123-130 Y A N Y
Building 9.5’, 1600-2700 K es rea ° e
131 1 wall sconce, LED, 7/, Yes Entrance/ No Ves

2700 K

Egress




7 wall sconces, LED, 7/,
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99-105 2700 K Yes Area No Yes
Quarters 30,
31,32
4 flood lights, halogen,
110, 113-115 9, 2700 K Yes Area No Yes
89-90, 93-94, 7 wall sconces, LED, 8’-
96-98 9.5" 2700 K Yes Area No Yes
1 ceiling mount . .
! Entrance/ Motion Under covered awning;
; 95 fl t, 10.5’, 3000 Y Y !
Maintenance uorescen |'< ! es Egress Sensor e flat cover on fixture
- Timer Under covered awning in
2 ceiling mounts, Switch; recessed maintenance
91-92 fluorescent, 10.5’, 5000 No Area ' Yes
K Safety/ storage area; operated
Security with 5-minute timer




Table 9. Rincon Mountain District light fixtures in compliance with DarkSky International standards.

Description
. Fixture (fixture, Fully .. Special DarkSky
Location D Image lamp, Shielded Application Purpose Compliant Comments
height, CCT)
3 lamp
1-3 posts, HPS, Yes Parking No Yes
16, 1800 K
6 recessed Entrance/
Fire Operations 4-9 lights, HPS, Yes Eeress No Yes
4, 1800 K 8
2 wall
sconces, Entrance/
10-11 LED, 7', Yes Egress No Yes
2700 K
Quarters 14, 1 flood light, .
E M
15, & 16 35 halogen, 7, Yes ntrance/ otion Yes Halogen lamp w/ motion sensor
Egress Sensor
2700 K
(National 2 wall
R.egifster 38.39 sconces, No Entrance/ Historic Ves Mission 66 historic structure; bulbs replaced with soft
District — LED, 7', Egress white, LED, 2700 K, 450 lumen bulb.
Eligible) 2700 K
2 wall
45,52 sconces, Yes Entrance/ No Yes
fluorescent, Egress
7’,2700 K
1 wall
46 sconce, Yes Entrance/ Motion Yes
fluorescent, Egress Sensor
Headquarters/ 7" 1600 K
Annex 4 ceiling
mounts,
47-50 LED, 8.5', Yes Pathway No Yes
2700 K
1 ceiling
59 mount, LED, Yes Area No Yes

8’2700 K




6 ceiling
mounts,

53-58 Yes Area Historic Yes
fluorescent,
10’, 2700 K Mission 66 Historic Structure; bulbs replaced with soft
2 wall white, LED, 2700 K, 450 lumen bulb.
Rincon 61-62 s::g'cs’s', No Area Historic Yes
Mountain 2700 K
Visitor Center
63 65 5 recessed
(National ég lights, LED, Yes Pathway No Yes
. 1’, 3000K
Register -
Listed) 64 69- 9 in-ground, Timer; Operated by timer; fixtures used for initial orientation
! LED, O, No Pathway Safety/ Yes during night sky programs in outdoor patio then turned
76 . .
3000 K Security off as program begins.
2 wall pack
77-78 lights, LED, Yes Area No Yes
8’, 1600 K
1 wall
12 sconce, no No Entrance/ Historic Yes
) Egress
lamp, 6, n/a
1 wall
13 sconce, no No Entrance/ Historic Yes
) Egress
lamp, 6, n/a
1 wall
16 sconce, no No Entrance/ Historic Yes . . . . .
Greene lamp, 6/, n/a Egress Decommissioned, fixture left in place for historic
Property P, o appearance
2 wall Entrance/
(National 19-20 sconces, no No Historic Yes
. , Egress
Register - lamp, 6, n/a
Eligible) 2 hanging
lights,
23-24 incandescen No Area Historic Yes
t,7.5’, 2700
K
14, 15, 8 flood
17, 18, lights, no .
22, 25, lamp, 8-10/, N/A N/A No Yes Fixtures removed
26, 28 n/a
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1 lamp post,
21 LED, 28’, Yes Area No Yes
3000 K
1 wall Entrance/ National Register eligible property: bulb replaced with
27 sconce, LED, No Eoress Historic Yes soft white, LED, 2700 K, 450 lumen bulb; structure and
6’, 2700 K & fixture are not used at night
2 ceiling
mounts,
29-30 LED, 11.5, Yes Area No Yes
2700 K
2 wall
Helipad 31-32 Lsggn;ess’, Yes Area No Yes
2700 K
1 flood light, Entrance/ Timer;
33 LED, 7, No Ecress Safety/ Yes
2700 K & Security
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Table 10. Fixtures Not Yet Compliant with DarkSky International's standards for Urban Night Sky Places.

. Fixture Description (fixture, Fully L Special DarkSky .
Location D Image lamp, height, CCT) Shielded Application Purpose | Compliant Additional Image Comment
Rincon Mountain District
Rincon
Mountain 1 ceiling mount, )
Visitor €0 fluorescent, 8", 2700 K ves Area No Pending
Center
Mules are loaded at corral once per
40 2 ceiling mount, LED, pendin Area Safety/ pendin week in summers between 4 AM to 6
41 8’-10’, 2700 K J Security g AM. In the short-term, SNP will install a
timer for minimal compliance;
Horse
Corral however, long-term plans for the
) location are to improve illumination of
42 2 flood ’Ilghts, LED, 9- Pending Entrance/ Safety/ Pending the corral and tack shed with dark sky
43 117, 5000 K Egress Security ) L ;
friendly lighting that will enhance safe
work around pack stock.
Quarters 34, 37, 6 flood lights, LED, 7/, Ves Entrance/ Motion Yes
14,15,16 85-88 5000 K Egress Sensor
All 14 floodlights are on 5-minute
Headquart 44 51 2 flood lights, LED, &, v Entrance/ Motion Y timers and minimally compliant. These
ers/Annex ’ 5000 K & Egress Sensor es fixtures will be replaced with night sky
friendly models.
Motion
Maintena 6 flood lights, LED, 8- Entrance/ Sensor;
nce 79-84 12/, 5000 K Yes Egress Safety/ Yes
Security
Tucson Mountain District
106 2 ceiling mounts,
fluorescent, 9.5’, 3000 Pending Area No Pending
107 K
Buildings eligible for the National
Quarters 108 2 ceiling moulnts, . ' Register of Historic' Places. Lights are
30.31 32 109 fluorescent, 9.5’, 2700 Pending Area No Pending being evaluated with the SNP
e K Archeologist to assess mitigation
111 N options.
112 4 ceiling mounts,
116 fluorescent, 9.5’, 2700 Pending Area No Pending
117 K
STS?tErI”S 1;2 3 recessed lights, LED, Pending Entrance/ No Pending Fixtures will be replaced in alignment
Center 175 7.5’,2700 K Egress with DarkSky standards.
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Non-Compliant Fixtures Planned for Future Mitigation

Twelve fixtures (#60, 106, 107, 108, 109, 111, 112, 116, 117, 173, 174, 175) are located beneath
architectural features that prevent upward skyglow, but project light horizontally. SNP staff misclassified
these fixtures as compliant during the initial assessment, but after further consultation with DarkSky
staff has plans to replace. These fixtures were not included in the original budget request from Friends
of Saguaro National Park. The fixtures will be replaced in FY2024.

Four fixtures (#40, 41, 42, 43) at the Horse Corral are also planned for further mitigation. The current
lights are typically used from 4:00 AM to 6:00 AM, once a week during the packing season (March to
November) and are operated by switch. SNP will be putting these lights on a two-hour timer in the
short-term to provide minimal UNSP compliance with a safety exemption. Longer-term, a holistic plan
will be developed for the corral to improve illumination in this area while adhering to UNSP standards.

In summary, 16 fixtures (11 at TMD; 5 at RMD) are pending replacement. This represents 9% of the total
187 fixtures at SNP. SNP is committed to bringing the park to 100% compliance, with plans to complete
this work in FY2024.

ADDRESSING FUTURE THREATS

Increased development continues to be one of the greatest threats to preserving the night sky at SNP.
The park actively monitors any development projects close to our border which may have an impact on
the park. We work closely with the City of Tucson, Pima County, and project proponents to raise
awareness about the potential impacts and find solutions to lessen those impacts whenever possible.
UNSP certification aligns with the park’s efforts to advocate for preservation and improvement of dark
skies through responsible outdoor lighting practices and planning.

Although skyglow from the adjacent urban area limits the park from pursing a higher level of DarkSky
certification, our proximity to Tucson provides exceptional opportunities for people to connect to night
skies. Experiencing the night sky from within the Saguaro Wilderness can be spectacular for nearby city
dwellers. The number of visible stars drastically increases just a short distance into the park compared to
within Tucson. Saguaro NP is readily accessible to the community, about a 20-minute drive to either
district from the center of town. In addition, we connect with those that cannot drive to the park
through a variety of outreach programs like the Mobile Ranger, and digitally over social media and the
park’s website. We will continue to share the message that even near an urban center such as Tucson,
quality darkness does exist. It can be found not only in natural spaces, but also where artificial outdoor
lights are used properly. There are easy changes we can make to our outdoor lighting that will make a
big difference in our night skies when we all work together. Improving the natural darkness of our night
skies is a worthy and achievable goal.

The park relies on outreach and education to spread awareness about the value of natural darkness,
teach strategies to mitigate light pollution, and encourage connections to the night sky. Our nighttime
programming has been ongoing for several years and will continue to develop. Additionally, we hope to
serve as a role model to the community and facilitate conversations about collaborating to protect the
night sky. The City of Tucson already has strong lighting policies in place. Still, the park aims to empower
more people to convert their existing lighting fixtures to dark-sky friendly standards at home. Our
retrofitted lighting fixtures demonstrate how fully shielded lower-intensity lighting still provides
adequate illumination for safety. These steps move us forward and expand the dark-sky movement.



Awareness of dark skies and responsible lighting practices has grown internally at the park while
pursuing the UNSP certification. Previously, the Interpretation Division was the only work unit actively
working with dark sky topics. Now, a park-wide, interdisciplinary awareness has been created around
these topics and implications for park resources and visitors.

Earning UNSP certification is an achievement that the park looks forward to celebrating. We hope to
host a celebratory event with our partners, including DarkSky International, FOSNP, and TAAA. We look
forward to joining the community of designated DarkSky-certified areas and continuing to build
partnerships between the National Park Service and other organizations and individuals in the
stewardship of dark night skies.
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APPENDIX A. Saguaro National Park Lighting Management Plan
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APPENDIX B: Letters of Nomination & Support
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APPENDIX C. Record of Lighting Retrofit Funding and Spending
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- = -
' Re: |[EXTERNAL] Re: Dark Sky Funding

From: *Bell, Sam" <Sam_Eellf@nps gov>

Date: (42002021 01:26PM

Te:  fosnp_coniact <fosnpiEfriendsofsaguans org=, "Goepfrich Ir, Richard A"
“<Richard Goepfrich{#iinps. gov>

Co: "Torok, Michelle” <Michelle_Torokifilaps gove>

R DSAGUODIADN Y SERSEES

Fred-see attached remaining receipt for Dark Sky light fisture upgrade. The total for all receipts in
the upgrade came out to 589371, | can provide phetegraphs of the new fidures va. the old if you
would lke,

Michalla- Which account should | apply thess changes to on my CC log?

Rich- Onca the switch is delivered and installad, dark sky compliance will be complete.

Froeme fesnp@driendsafsaguano. ong <fosnpifrien dsefsaguarc.org >

Sant: Tuesday, Mardh 30, 2021 12:33 PM

Tt Goepdrich ir., Richard A <Richard_GoepfrichEnps.gov>

ez Ball, Sam <Sam_BallfPnps govs; Torok, Michelle <Midhelle_Torok@nps gave
Subject: [EXTERNAL] Re: Dark Sky Funding

This email has born received from eutside of INOT - Use caution before clicking on links.

opening attachments, or résponding.

Hi Rici, +

¥ou are approved to spend $1,000 on this project; 1) please make the purchases and emall
ma the receipt, 21 | will mail Michalle the reimbursement chisek,

Thank you,

e ]

Grand Total:

B0

oy

B ChaiwibanE_




'

[EXTERMAL] Order Confirmation #52105865 - Gordon Electric Supply, Inc.

astomersenice@gordonelectric.com <astomensendce gordonelectric.com:
Mon &/19/201 S50 AM

Too Bell, Som <Sam_BelErps.gu

This el has bean recetved from cwtside of D00 - Usa castion before clicking &n nks, apening attachments, or
resporsding.

Wab Order Canfirmation

GOADON ELECTRIC BUPFLY - KANKAHKEE

1250 K, HOBDIE Crdor Dt Crter @

KARKAREE, IL G0S01-8485

1155964700 Pk 15-B33-TA04 haabiciati i il

Bhipping Addresa: Billing Address:

SAM BELL SAGLUARD MATIONAL PARK

2700 W EINKEY ROAD 3633 5 OLD SPANISH TRAIL

TUCEDN, AT 25743 TUCSON, AZ BETI

Bhigping Instructions Crier Datails

EMAIL: SAM_BELLEENPE.GOWV Sip Vi UFE GROUND
Orchered By ‘amM BELL
P #: ST
PO WEBTEBES10251688
Ruoiaes &

Dsseri plicm Grdar Oy Unik Prica Exé Prica
INTERMATIC FF24 2 HOUR 120-277 v SPET ton | EZEBUea s2EED

INTERMATIC TFEDZE NEMA 1 - 208-277 W DPOT EEFARATE
CLOCK MOTOR AND CIRCLIT TERMINALE fon | SIREATe F5REY
sl "= Adwiir My nof bi medumable ™

[EXTERMAL] Light Disty.com: Mew Order # 22327963

Sales <salesi@fightdisty.com>
Tue 302021 1511 PM

To: Ball, Sam «Sem Bellnps govs

Thiz email has been recaived from outside of DOIL - Usa bafora clicking on fnks,

atipchments, or responding.

Subiotal Finnsa
‘Orcier Comments: Tax s0.20
= Payman] processed byiuhoioshel Trarascion k42824258476 ™
Freight $1d50
Netes: By Flacing this Cnoer you Agree o Gardon Einciric Supply's Tems & i g 050
Condtions of Wea, Terme & Cordiions of Sale, Shipprg Polcy, #00 Rodem Torlnl l’:nnu_m M)
Palicy -2 ; T e, S (memb

[FuontDisty.cam

THANK YOU FOR YOUR ORDER FROM  Ovder Quastions?
LIGHT DISTY.COM. ol Ul 3013648 40

Emalll SUmEamBHgNT Eleam
Once your packacs ships we will pend @0 email with a

lirik to track your order, Your order summary i beldr,
Thank you again for your business.

Your order £A22327963
Placed on March 30, 2021 1:07:32 #M HOT
Item SKL Qty  Subtotsl
Hisloo A1 9 REVEE7/ ECO/LED ProlED LED ECO ALS Sw ALSFRGEZTECOLED 40 $54.00
2700k BOET]

Subtotal  £54.00
Shipping & Handling §20.57
BILL TO: SHIP TO:;

Grand Tolal  (E70.57
Famuel Beil Sam Bl

3643 5 Oid Spanish Trall 2700 M Kinney Road
Tucaon, Arizona, B5710 Tucaon, Aricones; B5743

United States A . Unibed'States
T: 520-733-5144 [Tt 520-733-5144
SHIPFING METHOD: PAYMENT METHOD:
Groussd = Ground Dbl o Credit Card
Credit Card Type:
Wisa
Credst Card Mumbar
- 2508
Parpar Emal!

sam_baldnpegoy
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FRIENDS OF SAGUMRO MATIONAL PARK 8055

—— J
_zsceipts for Dark-sky fixture retrofit
Matianal Park Service Check Mumber: 3055
[ram Description: Check Date: 4/26/3021  From: "Bell, Sam" <Sam_Belli@nps.gov>
Dark Sky Fixtures Check Amount: 559371 / Date: 01/24/2022 09:24AM
ATP- Dark Sky Project (unrstretd) To:  fosnp_contact <fosnp(@friendsofsaguaro.org™

Ce: "Torok, Michelle" <Michelle_Torok@nps.gov=, "Byers, Kimberly L" <Kimberly_Byers@nps.gov>,
"Goepfiich Jr., Richard A" <Richard_Goepfrich@nps.gov>

Fred- See attached receipt for the second purchase of fixtures used in the dark-sky retrofit. Total is $667.48

Michelle/Kim- On my CC statement, | listed PX.DSAGU0034.00.1 as the account to charge. Let me know if |
need to make a correction.

Let me know if | need to do anything else for this purchase.

| FREENDS OF SAGUARD NATIDMAL PARK BEva
i frgo s wna pode TUCEDN, AREI0MA ) Maintenance Supervisor
| 157471201 4/ 6/3021 Tuesan Mowntain District
Saguaro National Park
| SAICLHY 2700 N. Kinney Road
‘ Ming hundred ninety three dollars and 71/100 $ 93a Tucson, Arizona 85743>
Cell: (520) 274-0535
Office: (520) 733-5144
Ry
o e = -
ﬁ oF Attachments ( 1 file, 78.5 KB)
B Mational Park Service YRV . | - TMD light fixture receipt 11.29.21.pdf (78.5 KB)
] 683 £ 0ld Spanish Trl ; a : | frr—

Tucson, AF 85730 o o Vaitiasn s somunme
Lm-.__ aeceecoo e v

#*O0R055" Ka22a057L4LIE 25L9BLLGAA"

FRIENDS OF SAGLIARD NATIORAL PARK 90585

PEAETERMNS BT R LR Dgan Torparaion 1B B e e SR FRATIS S LEL L . E
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rder #79778743
Status: Delivered

' Purchased On: Buld Com
Placad On: 11/20/2021

Shipping
Samuel Bel

Tucsan, AZ 85743

Standard Dslivary

Payment

Samuel Ball

Tugson, AZ 85730

({BO2E) - SEET 48

Progress Lighting Cylinder 1 Light Outdaor Wall Sconce with Metal Cylinder Shade - 7" Tl $629.10

Model: Pse74-31
ColarFinish: Black
55291 (Qty. 10)

Sublotal:

Shipping:

Tax:

Grand Total:

$629.10
$0.00
3838

$667.48

@ CchatwihanE...

FRIENDS OF SAGUARD NATIONAL PARK 1143
—
National Park Service Check Number: 1143
Item Description: Check Date:; 1/31/2022
Dark Sky Light Fixture Replacement Check Amount: $667.48
ATP-Dark Sky Lights (unrstd)
S Pt e S 1143
1 FRIENDS OF SAGUARO NATIDNAL PARK PR BANK, INDIANA, INC,
| (IO KENEY ROAD NEW ALEANY, IN 054 LA
TLODE/EI0 1f31/2022
== AT :
Six hundred sixty seven dollars and 48/100 $ 66748 !
PAY
TO THE
| oORcER
H QF: E
i Mational Park Service & "
3693 5 Old Spanish Trl. EwE : 5 o
Tucson, AZ 85730 -] = =
— e e S e it et |
fO0LAL3® 12083005900 39kkbBELZE™
FRIENDS OF SAGUARQ NATIONAL PARK 1143

PRODUCT SELMAT

PRNED HUZA a

1-800.205-£004

® oo
D43BLE SLKDRDY 108 3033 33 19 1
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BEN DARNELL

n % Order# WD99431361 S
b . e — s i A EP—
.

N rz_% PO/Job Name: saguarc

s
G 2 . .

« 5 Buy Online Pickup In Store

o

“ N

i [ Ordered

@Q VA 42022

- Complete

4 ™ af6/2022

itern Description Qty Unit Price Discount Net Unit Price Pre Tax Amount

AD-Watt Equivakent A18 Nan-Dimmable LED Light Bull

Soft White (8-Pack} 3 §10.98 30,00 H0.98 532,04
SR 1a0EARZAuS

Subtoal 32,64
Shipping FREE
Sales Tax $2.87
Order Total 535.81
Printed On:  April 6, 2022 15:41:40 EDT Page 1 of 1
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APPENDIX D: Retrofit Fixture Specification Sheets
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APPENDIX E: Historic Structures Report, Greene Property
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APPENDIX F: Sky Quality Monitoring Datasheets

Night Sky: Light Survey
Observer(s):

Sunrise Time:

Moonrise Time:

Start Time:

Air Temp (indicate F or C):
Windspeed (mph):

Cloud Cover: 0% 1-25%
Wind Speed:

Device Used:

25-50%

Date:

Sunset Time:

Moonset Time:

End Time:

Relative Humidity (%):

50-75%
Moon phase:

75-100%

Location description or name:

Lat/Long (or UTMs, if easier):
Time:

SQM Readings (take 6, disregard the

first):

1. 4,
2. 5.
3 6.
Notes:

Location description or name:

Lat/Long (or UTMs, if easier):
Time:

SQM Readings (take 6, disregard the

first):

1. 4,
2. 5.
3 6.
Notes:
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APPENDIX G: Legal Boundary Maps

Figure 1. Saguaro National Park's two districts (Tucson Mountain District & Rincon Mountain District) relative to the City of Tucson.
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Figure 2. Saguaro National Park, Tucson Mountain District.
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Figure 3. Saguaro National Park, Rincon Mountain District.
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APPENDIX H. Results from Tucson Mountains & Rincon Mountains Survey (2011)

Figure 4. Tucson Mountain & Rincon Mountain transect conducted on October 21, 2011. See Globe at Night (https.//www.globeatnight.org/mapapp/) for additional
information.
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Table 1. Results from October 21, 2011 survey of the Tucson Mountains & Rincon Mountains. See Globe at Night
(https://www.globeatnight.org/mapapp/) for additional information.

Obs Obs Limiting SQm SQM Cloud Sky Location
ID Latitude | Longitude | Time Mag Reading Serial Cover Constellation Comment Comment
16005 32.2529 -111.162 19:02 3 20.22 5363 | clear Cygnus
Two small clouds, probably First reading from the parking
16007 32.2957 -111.118 19:02 4 19.85 5410 | clear Cygnus outside theFOV. lot
16008 32.2877 -111.123 19:16 4 19.95 5410 | clear Cygnus No more noticeable clouds Down in a wash
16010 32.2871 -111.123 19:17 2 20 5492 | 1/4 of sky | Cygnus
Clear, but just a few clouds to
the west. Lm slightly less Than
16013 32.1621 -110.724 19:32 4 20 5422 | clear Cygnus 4
16021 32.1926 -110.729 19:50 5 20.24 5405 | 1/4 of sky | Cygnus
Higher up the hillside. Great
16024 32.2824 -111.125 19:49 4 20.01 5410 | clear Cygnus Clear sky view of the city lights.
Hillside to the north, wash to
16035 32.2756 -111.123 20:18 4 20 5410 | clear Cygnus Clear the south
16049 32.2789 -111.126 20:46 4 20.07 5410 | clear Cygnus Clear; Ever upward
16062 32.2684 -111.133 21:16 5 20.16 5410 | clear Cygnus Clear ~3500 ft up
16064 32.2682 -111.134 21:29 5 20.18 5410 | clear Cygnus Clear Altitude; 3615 ft
Mostly clear but a few clouds to
the west. Limiting magnitude
16072 32.1566 -110.718 20:13 4 20.08 5422 | clear Cygnus just under 4' but more than 3.5.
Cloud cover has increased to
the East and West, but Zenith Location was in a slight valley
16074 32.1633 -110.71 21:33 4 20.26 5422 | 1/4 of sky Cygnus was still clear. between two rises.
SKy Mostly Clear, with some
clouds to the wouth, but less
16075 32.1613 -110.714 20:44 4 20.27 5422 | clear Cygnus than 1/4 coverage.
16077 32.2863 -111.123 20:13 3 19.8 5492 | 1/4 of sky | Cygnus
16083 32.2696 -111.13 21:54 3 20.23 5492 | 1/2 of sky | Cygnus
16085 32.2804 -111.126 22:31 3 20.19 5492 | 1/4 of sky | Cygnus
16087 32.2658 -111.171 23:45 4 20.62 5363 | clear Cygnus
16090 32.2698 -111.158 22:50 4 20.31 5363 | clear Cygnus
16091 32.268 -111.16 22:50 4 20.28 5430 | clear Cygnus
16092 32.2703 -111.158 22:50 4 20.36 5443 | clear Cygnus
16094 32.2733 -111.147 22:30 4 20.11 5430 | clear Cygnus
16096 32.2688 -111.147 21:10 4 20.32 5363 | clear Cygnus
16099 32.2655 -111.143 20:58 4 20.23 5363 | clear Cygnus
16102 32.2636 -111.145 20:20 4 20.19 5363 | clear Cygnus
16103 32.2629 -111.146 20:20 4 20.07 5430 | clear Cygnus
16105 32.257 -111.157 19:45 4 20.2 5363 | clear Cygnus
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16106 32.257 -111.158 19:45 4 19.93 5430 | clear Cygnus
16107 32.2569 -111.157 19:45 4 20.29 5443 | clear Cygnus

very slight cloud far west end of
16108 32.2518 -111.062 19:55 5 19.53 5373 | clear Cygnus cover near horizon Grant/Ironwood Hill

light haze in
16139 32.2716 -111.21 19:15 3 20.63 5407 | clear Cygnus the south west.

National park. No streetlights,
16140 32.2714 -111.203 19:00 5 20.26 5490 | clear Cygnus Clear little to no development.
16142 32.2717 -111.202 19:09 6 20.23 5452 | clear Cygnus
16143 32.2709 -111.201 19:30 3 20.36 5452 | clear Cygnus Hazy State park
16144 32.2696 -111.2 19:46 6 20.28 5452 | clear Cygnus thin high clouds State park
16145 32.2695 -111.198 19:57 4 20.35 5452 | clear Cygnus State park
16146 32.2694 -111.197 0:00 6 20.23 5452 | clear Cygnus Valley
16147 32.2691 -111.182 0:00 5 20.44 5452 | clear Cygnus
16149 32.266 -111.174 21:03 4 20.49 5452 | clear Cygnus State park.
16150 32.2663 -111.176 21:16 4 20.46 5452 | clear Cygnus Close to Tucson lights
16151 32.2662 -111.173 21:29 4 20.46 5452 | clear Cygnus
16152 32.2657 -111.172 21:45 5 20.48 5452 | clear Cygnus Close to Tucson lights
16153 32.3209 -111.094 20:20 3 19.53 5492 | clear Cygnus
16155 32.322 -111.095 21:20 3 19.7 5492 | clear Cygnus
16156 32.2685 -111.113 21:52 3 20.15 5492 | clear Cygnus
16157 32.2643 -111.1 20:21 3 20.11 5492 | clear Cygnus
16159 32.3234 -111.146 22:00 4 20.54 5492 | clear Cygnus
16160 32.3256 -111.124 22:40 3 20.32 5492 | clear Cygnus
16161 32.3254 -111.125 | 23:08 4 20.35 5492 | clear Cygnus
16162 32.1415 -110.518 20:28 3 23.76 clear Cygnus
16163 32.1513 -110.519 | 20:12 6 23.35 clear Cygnus
16164 32.1983 -110.552 21:00 4 20.76 5457 | clear Cygnus
16165 32.2041 -110.557 21:30 4 20.8 5457 | 1/4 of sky | Cygnus
16166 32.2067 -110.556 22:00 4 20.9 5457 | 1/4 of sky Cygnus Slightly More Cloud Cover
Douglas Springs Campground

16168 32.2279 -110.607 19:30 6 21.56 5967 | clear Cygnus SAGU
16169 32.1836 -110.592 22:00 5 20.8 5457 | clear Cygnus
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APPENDIX I. Interpretation & Education Programs

OBIJECTIVE

The focus of EVERY night sky program/event is to showcase the value and importance of darkness in the
park, actions the park is taking to model best practices, and what every visitor can do to protect these
resources.

REGULAR, RECURRING PROGRAMS

1. Night Comes Alive — Rincon Mountain District
Description: A 2-hour, 2.5-mile hike in the dark side of the park. Meets at the Loma Alta Trailhead.
Every week on Monday, Wednesday, and Friday from January through March.

2. Sunset Hikes (recurring weekly) — Rincon Mountain District
Description: Climb a half-mile up the Tanque Verde Ridge to enjoy a desert sunset with a ranger
guide. Meets at the Javelina Picnic Area. Every week on Sunday, Tuesday, Thursday, and Saturday
from January through May. Duration: 1 hour and 30 minutes

3. Sunset Hike [Moon Hike Series] — Tucson Mountain District
Description: A 4 hour, 3.5-mile round trip hike that climbs 700 feet to a beautiful ridgeline for the
sunset. This hike is scheduled to take up to 4 hours; includes breaks, short discussions, and time to
watch the sunset. Duration: 4 hours

4. Star Parties (recurring monthly at both districts)
Description: Join us for some stargazing among the saguaros! Telescopes will be provided.
Accessible program. Duration: 2.5 hours.

5. Silhouettes at Sundown- Tucson Mountain District
Description: Trek along an arroyo as the setting sun magically silhouettes the Southwest’s most
famous icon — the giant saguaro. This walk is one-third sandy wash with a few rock outcroppings,
one-third hill with a gentle grade, and one-third gentle trail. This event is scheduled to be roughly 3
hours long, beginning at the King Canyon Trailhead and covering a total distance of 2.5 miles.
Duration: 3 hours.

6. Wasson Peak Full Moon Hike — Tucson Mountain District
Description: A 7-hour, 8-mile round trip hike that climbs 1700 feet to the highest point in the Tucson
Mountains, arriving just in time to enjoy the 360-degree view of the sunset. The descent of the trail
is solely under the light of the moon. The hike is at an easy pace but is considered somewhat
difficult due to rough terrain and hiking after dark. This hike is scheduled to take up to 7 hours;
includes breaks, short discussions, and time to watch the sunset.

7. Twilight Glow to Moon Shadows — Tucson Mountain District
Description: This hike allows you to enjoy the beauty of the changing light as the sun sets and the
moon rises. This 3 hour, 2 % mile round trip hike follows gentle grades along a trail, a sandy wash
and a dirt road. This hike is scheduled to take up to 3 hours; includes breaks, short discussions, and
time to watch the sunset.
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8. Moon Over the Mountains — Tucson Mountain District
Description: Come out to the Red Hills Visitor Center and enjoy a short talk about the moon and the
music of two of our talented volunteer musicians as the full moon rises above the beautiful array of
Saguaro Cacti. Bring a chair and dress for the cool desert evenings. Programs last roughly 45 mins.
Duration: 1 hour

9. Observe the Moon Night — Rincon Mountain District
Description: Take a walk in the desert under the light of Earth's natural satellite- the Moon. We'll
share activities featuring our nearest celestial neighbor, its myths, its realities, and its place in all of
our lives. Meets at the Rincon Mountain Visitor Center, 1 hour duration.

SPECIAL EVENTS

10. International Dark Sky Week (recurring annually)
Evening Hikes & Star Parties (Both Districts)
Description: Join us each evening for a celebration of International Dark Sky Week! Each evening will
be a different hike that celebrates and explores the Sonoran Desert after hours. Program topics will
vary and includes viewings of the night sky with discussions of nocturnal plants and animals and the
effects of light pollution. Come discover the night with us and explore the park after dark!

11. Artin the Park - Dark Sky Designs — Rincon Mountain District
Description: Saguaro National Park preserves 140 square miles of darkness on the edge of the
sprawling city of Tucson. Learn about the importance of dark skies to the park’s wildlife, and to all of
us, as we seek certification of the park as an Urban Night Sky Place. Park staff will highlight steps the
park is taking to insure dark skies for present and future generations. Remember: “ Half the Park is
after dark!” Instruction in watercolor painting techniques (materials provided) and a chance to
create your own mixed-media night skyscape in watercolor and crayon. Programs will be offered
hourly throughout the day at the visitor center

12. Holiday Caravan — Rincon Mountain District

Description: A guided, starlight auto tour of the Cactus Forest drive, celebrating nature's bounty at
the turn of the year. Explore the solstice holiday on a unique nighttime drive through the park's
loop, featuring several stops along the 8-mile drive. Includes a % mile walk along an accessible trail.
Auto tours will be offered will be offered every % hour, 5 —8 p.m. Each tour lasts approximately 1%
hours.
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