Celebratlng the nght

o The multlple beneflts of dark sky protectlon |




Many CAST
communities
are fortunate!

80% of the world’s
population CANNOT
see the Milky Way
from where they live.

99% of USA and
European residents live
under light polluted
skies.




The Exponential Growth of Light Pollution
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NPS Natural Sounds and Night Skies
Division
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Sky Glow

Excessive
lighting

Light
Trespass
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Light Pollution:

“Any adverse effect of artificial light, including sky glow, glare, light trespass, light clutter,
decreased visibility at night, and energy waste.”

- International Dark Sky Association (IDA)




Light Pollution:

“Any adverse effect of artificial light, including sky glow, glare, light trespass, light clutter,
decreased visibility at night, and energy waste.”

- International Dark Sky Association (IDA)
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The Multiple Benefits of Darkness




Ecosystem
Functionality

» Wildlife use natural light
as a resource and source
of information about their
environment.

e Altered behaviors,
foraging areas, and
breeding cycles

Hormone regulation,
reproduction, adaptation,
and survival

Bliss-Ketchum et al. (2016)
Ciach and Frohlich (2019)




Energy Savings

* 60% of outdoor lighting is
wasted as unneeded, overlit or
poorly aimed lighting.
In the United.States
approximately e-third of
all lighting is wasted,
and estimates suggestthat
‘nearly $7 ﬁ%lli(ﬁ%@oﬂa?sﬁo@? s
—energy Is iy

Light Pollution adds 21

million tons of carbon
dioxide to the atmosphere
each year.




Human Health

Artificial light-at-night
(AAWAN)

Blue light spectru

cardiovascular diseases,
iImmunological disorders,
metabolic disorders,
obesity and cancer
progression




MYTH:

MORE LIGHTING
1S SAFER




REALITY:

WELL DESIGNED
LIGHTING IS SAFER




| Socio-Cultural

' Ancient traditions
- Form meaning

Pioneer heritage and
rural character

 Future generations
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Projected Economic Impacts of Dark Skies at NPS Units
In the Colorado Plateau Dark Sky Cooperative
(Time Period: 2014 — 2024 in 2013 $)

$3,000,000,000

$2,500,000,000

$2,000,000,000

$1,500,000,000

$1,000,000,000

$500,000,000

SO

Total Visitor Spending Total Wages Total Value Added

NPS Lodge Other NPS

(Adapted from Mitchell & Gallaway, 2015)




Why Dark Skies?

...
L1

Cultural heritage
Rural Character

Economic Benefits

Energy / "HALF THE PARK
: IS AFTER DARK"

" SEE THE MILKY WAY

IN BLACK CANYON OF THE GUNNISON
NATIONAL PARK

Photo: Bettymaya Foott




Protecting Moab’s dark sky

(It has been a journey)




Smithsonian.co SUBSCRIBE

Elght of thB World’s BBS!: Travel trends for 2019: dark
Destinations for Stargazing skies

Where to find the clearest, darkest skies — s
from Pennsylvania to the Canary Islands —_ 000

h(;ehjpknet Search  Video  Destinations  Bookings  Shop | Signin

As Earth grows ever more populous and cities
expand, opportunities for humanity to look up at
the rest of the universe decrease. Across the
planet, travellers are now seeking out the
Q  TRAVEL Ehe New Pork Times  11NING dark skies where they
npolluted view of the stars.

THE GETAWAY

Your Next Trip? It's
Written in the Stars

Resorts, parks and attractions in the United States, Canada,
Mexico and beyond are expanding the galaxy of what has
become known as astrotourism.

1e Milky Way. A meteor streaking across the
1ing primal about watching the night sky.
ore wanderlust than pondering the vastness
NamibRand Nature Reserve in Namibia. (Frans Lanting/Corhis) ath a sky full of constellations. Sadly, visual
By Lindsey Olander, Travel + Leisure

MAY 5, 2015 | UPDATED: JULY 25, 2017

The immensity of the universe is beautiful and humbling—the stars

reminders af hillinne nf lives snent in astrannmer Carl Sasan’s

w from the Manning Park Resort in British Columbia

By Elaine Glusac

Sept. 3, 2018




Astro Events as Catalysts




Friends of Arches and Canyonlands -
— National Parks .

.

M oab Dark Skies' &% %
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Friends of Arches and Canyonlands National Parks .

Grand County Commumty &




Friends of Arches and Canyonlands National Parks .
Grand County Community & Econ Development Director

= International Dark-Sky Association

o
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Moab Dark Skies!




Friends of Arches and Canyonlands National Parks .

Grand County Community & Econ Development Director
International Dark-Sky Association

Citizen leader
—jus
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Friends of Arches and Canyonlands National Parks .

Grand County Community & Econ Development Director
International Dark-Sky Association
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Friends of Arches and Canyonlands National Parks .
Grand County Community & Econ Development Director
International Dark-Sky Association

Citizen leade OARS river guide

Mountain Power
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B I.M Friends of Arches and Canyonlands National Parks .

Grand County Community & Econ Development Director
] __ﬂ International Dark-Sky Association -
Citizen le OARS river guide
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Friends of Arches and Canyonlands National Parks .

Grand County Community & Econ Development Director
International Dark-Sky Association

BLM

—=Grand County
Tr&ve' Cou I'ICil BN Citizen leade OARS river guide
AT L_ “.. = ‘a—_'-ic.'--__ -

Rocky Mountain Power
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Friends of Arches and Canyonlands National Parks .

BLM
_—Grand County Travel Council Grand County Community & Econ Development Director
NG International Dark-Sky Association

1 P 1
~Moab Clty S Citizen le OARS river guide —
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Moab City
(On At Night)
Partially Shielded = Unshielded

Fixture Shielding

Fully Shielded

L - h
) B
”

Moab Lighting
Inventory




Importance of Interpretation and Events
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Live and Play under the Milky Way

The Moab Dark Skies Group
Cordially invites you to
The Public Officials Star Party

The event will include a Dutch
Oven dinner and dark sky
presentation.

On April 2, 2018 at 6:30PM
At the Grand County High School
Ballfields

Telescope viewing and star gazing
will commence at dark.

Please RSVP af
https://goo.gl/dVxC2g
By March 30, 2018

Jacob W. Frank -
NPS




Education: residents and visitors

4
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“l have lived In The Bronx my
entire life. | am 15, and this is the

first time | have truly seen stars.
They are magical. | will always
remember this trip.”  seLore paricipant 2010)




“Generally, use lighting where
it's needed, when it's needed,
and only as bright as needed.”

- International Dark Sky Association
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Purpose of
Lighting Code
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Improve night-ti

Improve and
appearance

M

L
Mainta




LIGHTING LEVELS
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Fully-shielded fixtures

« Prevent light from shining where
it is unwanted and unneeded

Direct light towards the intended
subject

Can be purchased or retrofitted




UPLIGHT
Sky Glow (Light Pollution)
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BACKLIGHT
Spill Light

b
*.
2
c
E
3
®
>
0.
Z

R\
sef 3\ \’\9‘0

U Front Spill Light

Don’t BUG your neighbors!

Image by City of Ft. Collins, Colorado and used here with permission




Amount of Light

Design for appropriate lighting
levels

Maximum light outputs
(residential vs. commercial)

You MUST address sighage!
Lighting curfews

Use timers, motion sensors,
dimmer switches where
appropriate

Special lighting circumstances
and exemptions




Lighting Color

« Avoid blue-rich lighting

« Warm, amber colored-light is
best

3000 Kelvin is the threshold

Trade-offs

LEDs more energy efficient,
but less night-sky friendly

« Amber LEDs = shorter life




“Having internationally recognized dark skies
bolsters our ability to attract more visitors and

offer more night programming which results

in more people enjoying our parks at more
times of the day.”

- Fred Hayes, Utah State Parks Director




The Times-Independent

Serving Southeast Utah since 1896

The Times-Independent

News v  Obituaries Opinion v Outdoors Red Devils All cat Serving Southeast Utah since 1896

News v Obituaries Opinion~ Outdoors Red Devils All categories

Arches certified as International

Dark SkY Park City okays dark sky ordinance

Designation is culmination of 10-year effort to pres  New rules effective immediately
night skies; will bolster astronomy-based tourism

Carter Pape

Aoab City Council approved

The Times-Tndependent  concmcna™™

Serving Southeast Utah since 1896 1ents and most major
v rules, which aim to reduce the

properties inside city limits. The
ents, residential and commercial

News v Obituaries Opinion v Outdoors Red Devils All categories gt 2024,

Majority vote approves dark skies
code

Doug McMurdo

The Grand County Council voted 6-0 with one recusal to adopt
amendments to the outdoor lighting and sign illumination section of

county land use code at Tuesday’s meeting.

Public support for the changes has been nearly unanimous, with most



o oww utah.com/pl

Dark Sky Parks - Astro Tourism | Visit Utah

DARK SKY PARKS

/<>- ATTRACTIONS ACTIVITIES LODGING + CAMPGROUNDS AREA INFO + SERVICES TRANSPORTATION Leal

MOAB
BLOG | CONTACT | EVENTS | SUBMIT G SELECTLINGUAGE ¥ | nen

e

Enjoy some of the best stargazing in the world
Of the more than 60 certified or in-process Int S

Moab’s Amazing Night Skies

iighest concentration are in Utah, including two national parks, four state pa

four national monuments and one dark sky community. Learn more about] Visitors from arotind the world come to experience Moab's dark skies.

Feedback

Introduction

The public lands surrounding Moab have some of the darkest skies remaining in the contiguous 48 United
States. As few as one in ten Americans lives in an area where they can see the estimated 2,500 stars that
should be visible under normal conditions. In many cities, the night sky is completely obscured by the glow
of urban settlement. At Arches National Park, the naked eye is sufficient to witness a wealth of stars. Under
the right conditions, common binoculars may even reveal the rings of Saturn.

CAPITOL REEF
Temple of the Moon at Capitol Reef National Park.




Avoluntary effort to link communities,
businesses, state agencies, federal
agencies, and citizens

P ROCKY MOUNTAIN

11N,

U.S. DEPARTMENT OF THE INTERIOR |
BUREAU OF LAND MANAGEMENT .




Moab Information
Moab Links

Tours  Rentals
SE Utah Parks
Health & Weliness

Clubs and Organizations

Current Calendar (Home)
Yeariong Event Calendar

Monthly Articles
Astrology

Business Happenings
C Happenings
Dark Sky Happenings
Gallery Happe:
Geology Happeni
Healthy Happenin

Nature Happenings
Non-Profit Happenings
Pat Happenings
Sclenca Happenings
Shopping Happenings
Stunts. Stars, Legends
Sustainability Happenings
Motorzed Happenings
A ures

Article Archive

Schedules

KZMU Program Schedule
Arts in Moab

Moab Art Walk

Moab Hanenings

Southeast Utah's Event Magazine

DARK SKY HAPPENINGS - August 2019

The Moab Dark Skies was established by the Friends of Arches and Canyonlands Parks in conjunction with the
National Park Service and Utah State Parks Division of Natural Resources.

Dark skies are a valuable and rare resource that millions of people throughout the world never get to see.
Discover ways to appreciate and conserve Moab’s unique and rare dark skies here at home. The universe is right
overhead in our backyards!

Darkness Is Best for a Good Night's Rest

for August

v, in the twenty fi s

at Dekker and othe g

er than that. W the important b
1 ight's re

But this all changed in the late
E with the ntion of the

W
understandi

o

~

stay up lat
ur body do
melatonin. This can

nterrupt our s
d as Dekker knew,

=]
S

B

I
ou may find that it is

0

]
o

Moon Happenings
Aug7-

r

ral 2
)| o | =

Sustailned
Education &
Advocacy




Involve your
business

M. cOMMuNity

Sustainable Moab

GEegD

Certified
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Grand County Land Use Code Help  Text Size: -A +A

6.6 Outdoor Lighting Revised
6/19
6.6.1 Purpose Revised 6/19
5.6.2 Scope and Applicability
Revised 6/19
| 6.5.3 Definitions Revised
6/19
6.6.4 Fully Shielded Fixture
Requirements Revised £/19
6.6.5 Total Light Output
Revised 6/19
6.6.6 Lighting Hours Revised
6/19
6.6.7 Lighting Color Revised
6/19
5.6.8 Specialized Outdoor

Lighting Cenditions and
Standards Revised 6/19

5.6.9 Application and Review
Procedures Revised 6/19
6.6.10 Amortization of

MNonconforming Outdoor
Lighting Rewvised 6/19

6.7 Drainage
6.8 Fleodplains, Natural and
Histeric Drainages
5.9 General Site Planning
Standards
| 6.9.1 General
6.5.2 Hazard Areas
6.9.3 Slope Conditions
| 6.8.4 Limitations on Site
Disturbance
6.5.5 Restoration of
Disturbed Areas
5.58.6 Wildfire

5.9.7 Defensible Space
6.9.8 Ridgeline Standards

| 6.9.9 Grading, Revegetation
and Restoration
6.10 Compatibility Standards

+ Advanced Search

B. All exterior outdoor lighting installed after the effective date of this section in all zones
in the County shall conform to the requirements established by this section. This section
does not apply to indoor lighting.

C. All existing outdoor lighting that does not meet the requirements of this section and is
not exempted by this section shall be considered a nonconforming use or part of a
nonconforming structure subject to the five-year amortization schedule outlined in Section
6.6.10B.3.

[Ord. 588, 2019.]

6.6.3 Definitions Revised 6119

“Accent or architectural lighting” means lighting of building surfaces, landscape features,
statues, and similar items for the purpose of decoration, omamentation, creation of visual
hierarchy, sense of liveliness, or other purpose unrelated to safety, business operation, or
essential lighting function.

“Backlight' means all the light emanating behind a luminaire.

“BUG rating” means backlight, uplight, and glare rating, which exists on a scale of zero to
five and describes the light output of a luminaire.

BACKLIEMT
k- Light

pon’t BU G vour neighbors!

1Tla3v vt +1 9 O
[Iluminating
ENGINEERING SOCIETY e

JOINT IDA - IES

MODEL
LIGHTING
ORDINANCE
(MLO)

with USER’S GUIDE

June 15, 2011




Additional Lessons

Property rights
Cost of lighting retrofits and community support fund
Standards more akin to building code

o Unfamiliar territory for planning commissioners?

Nomenclature matters
e Define luminous flux

e B.U.G. vs. foot-candles

Graphics = citizen comprehension




“When we talk individually, we can discuss specific
lighting needs and what can be done to get there.
Without individuals and associations working together,

the last remaining dark areas on the planet could well

disappear without anyone noticing.”
- Mary Bedingfieldsmith




Colorado Plateau
Dark Sky Cooperative

Popular Stargazing
Sites

IDA Cartifled
Dark Sky Sltes

Parding IDA Certifled
Dark Sky Sites
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Build Partnerships

2np ANNUAL

o'

.« FESTIVAL OF SCIENCE o m
i The Consortium fo W RS g s
. Dark Sky Studies N
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Dark Skies & Emerging Technologies: U N I V E RS I TY

Matching Supply & Demand through Innovation and Opportunity

High Country Conference Center — Flagstaff, AZ OF U TA H

August 19-20, 2014

SKITOWNS




Set a good example: retrofit public facilities




Designations: International Dark Sky Places

|-Wor(os FieST INTERNATIONAL DARK' SKY Ci: "f;'g’\;
ENTERING 3
Flagstaff

ELEVATION 6906
FOUNDED _

—_—

CAPITOL REEF
4

NMATIOMAIL PA
INTERNATIONAL DARK SKY




‘Toast to the 'S‘ky_! ‘

Zacharla Levme AICP
~ Grand County Communlty & Economic Development
o zIevme@qrandcountvutah net

Kalen Jones

Moab Clty CounC|I & With Gaia Design .
, k|ones@moab(:|tv orq -




