
Picture taken by KML staff member, Nick Niffin, on April 4, 2021, on the 9th hole of the Keweenaw Mountain Lodge golf course
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Application Log

April 22, 2021
Initial submission, version 1.0, emailed to IDA program manager, John Barentine

May 29, 2021
Received review comments from IDA program manager, John Barentine

June 10, 2021
Received additional review comments, focused on statistical analysis of the sky quality
measurement data, from IDA program manager, John Barentine

October 1, 2021
Updated application, emailed ver 2.0 to IDA program manager, Ashley Wilson1

October 9, 2021
Updated application, emailed version 2.1 to IDA program manager, Ashley Wilson, with change
log between versions 1.0 and 2.1

November 8, 2021
Received review comments from IDA program manager, Ashley Wilson

December 15, 2021
Updated application, emailed version 3.0 to IDA program manager, Ashley Wilson, with change
log between versions 2.1 and 3.0

January 20, 2022
The Dark Sky Places Committee reviewed our application

February 15, 2022
Received initial draft of feedback from Ashley Wilson with initial responses from the Dark Sky
Places Committee’s review of our application

March 22, 2022
Received finalized feedback response from Ashley Wilson (she was working on the ownership
structure solution)

March 23, 2022
Meeting with Ashley Wilson and Amber Harrison to discuss the final review and address
questions in order to have a clear direction to address the committee’s concerns with version
4.0 of the application

1 Ashley Wilson has become our assigned program manager at IDA, as John Barentine is no longer with IDA as of
August 2021.
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April 22, 2022
Updated application, emailed version 4.0 to IDA program manager, Ashley Wilson, with change
log between versions 3.0 and 4.0

May 19, 2022
Received response from Ashley Wilson regarding version 4.0 application

May 20, 2022
Updated application, emailed version 4.1 (this version) to IDA program manager, Ashley Wilson,
with change log between versions 4.0 and 4.1
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The intent of this application is for the Keweenaw Mountain Lodge to extend its commitment to the
International Dark-Sky Association to combat light pollution through public outreach and education, and
become a designated Dark Sky Park in the northwoods of Michigan.

Name: Keweenaw Dark Sky Park,
headquartered at the Keweenaw Mountain Lodge

Applying for Category: Dark Sky Park
Address: 14252 US Hwy 41, Copper Harbor, Michigan 49918, USA
Main Contact: John Mueller

E: john@keweenawresort.com
P: 906-289-4403
W: https://keweenawmountainlodge.com

Land Area: 560 acres, plus surrounding areas
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Acknowledgments and Contributors
We would like to thank the individuals and organizations who wrote letters of support for the
application and who we will be working with going forward in protecting the dark skies in the
Keweenaw and educating visitors and residents about the importance of the night skies (you
can find those individuals and organizations in the support letter section of our application).
Their support of this initiative is important to ensuring that dark skies and stargazing are valued
in the Keweenaw. These individuals and organizations understand the asset they have in the
dark skies, and thus are committed to ensuring that the park’s mission is achieved. As well, we
would like to thank the staff at the Keweenaw Mountain Lodge for assisting in writing this
application and supporting the Dark Sky initiative at the top of the Keweenaw. Thank you.

Contributors to writing this application

Pam Dyl, Chris Guibert, Mike Miller, John Mueller,
Martin Mueller, Nick Niffin, Tom Oliver, Mariah Summers

Mission of the Dark Sky Park
To provide a “headquarters” at the top of the Keweenaw which fosters the ability of individuals to
see the stars and educate the public about the benefits of dark skies in the Northwoods of
Michigan.
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Nomination Letter, Support Letter, and Corporate Resolution

Nomination Letter

Below is the nomination letter from Robert Parrish, an International Dark Sky Association
Delegate and the main contact for the Dr. Lawless International Dark Sky Park in Jones,
Michigan.
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General Manager / Owner Support Letter

Below is a letter of support from the General Manager and Owner of the Keweenaw Mountain
Lodge, John Mueller. John is a member of the International Dark-Sky Association (Member #:
24895), and sole member of Keweenaw Resort, LLC, which owns the Keweenaw Mountain
Lodge.
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Corporate Resolution

Below is a corporate resolution from Keweenaw Resort, LLC, owner of the Keweenaw Mountain
Lodge. John Mueller, IDA member and sole member of Keweenaw Resort, LLC, signed the
resolution on December 6th, 2021 to formally show current and future endeavors by the
company to foster dark sky initiatives at the Keweenaw Mountain Lodge and in the Keweenaw.
As approved and adopted by its sole member, this resolution has been formally recorded with
the company’s legal documents as of December 6, 2021.
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Executive Summary
The Keweenaw Mountain Lodge (KML) is applying to be designated as an International Dark
Sky Park, named “Keweenaw Dark Sky Park”. The Keweenaw Mountain Lodge is a mile from
Copper Harbor, Michigan, the northernmost town in the state. Established in 1934, the
Keweenaw Mountain Lodge is a WPA-era lodge that is on the National Registry of Historical
Places, and consists of 560 acres. By establishing a designated dark sky park at the Lodge, we
are looking to be the headquarters for night sky viewing and educational activities at the top of
the Keweenaw, where the skies are dark (with an average sky quality measurement reading of
21.51 magSQM/arcsec2 throughout the year).

In this application we have provided a history of the Lodge and the property, information about
the surrounding areas and park resources, data on the level of light pollution and our data to
show the quality level of our skies at the top of the Keweenaw in the northwoods of Michigan,
and our educational and outreach initiatives. As well, you will see the support we have from the
community, as exhibited in the support letters from individuals and organizations at the
township, county, and state levels. As part of the deed restriction on the property, along with the
Lodge being on the national register of historical places, the resort is accessible to the public for
lodging, dining, and outdoor activities, including stargazing. Thus, public nighttime access to the
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site is not preconditioned on visitors availing themselves of paid amenities, such as lodging
stays.

As for the name of the dark sky park, we are using only “Keweenaw” as opposed to
“Keweenaw Mountain Lodge”. We could have applied as a stand alone location. However, we
felt that applying as a wilderness area, with the Keweenaw Mountain Lodge being the
headquarters for the park and dark sky activities, helps ensure that a larger area enjoys the dark
skies and more individuals are educated about dark skies since there is a clear leadership to
champion the cause. The designated name of the park will be “Keweenaw Dark Sky Park”.

We are proud and excited to have organized a dark sky park initiative in the Keweenaw, where
stargazing has been done for years (think Northern Lights / Aurora Borealis). This application is
the result of this effort.

Notes:

Web page for this application: We have a web page on the Lodge’s primary website that is
dedicated to this application. We set this page up earlier this year so we keep the general public
abreast of our progress to become a designated International Dark Sky Park. This has been
helpful in garnering community support for the dark sky park initiative. The web page can be
accessed at:

● https://keweenawmountainlodge.com/projects/international-dark-sky-park-application/

Dedicated web domain: We have registered the domain keweenawdarkskypark.com. We look
to build out the domain to be a separate website dedicated solely to the dark sky initiatives that
are laid out in this application.

● https://keweenawdarkskypark.com

To help with the funding of the website, the Keweenaw Convention and Visitors Bureau has
provided us with a $1,500 grant.

Currently the domain redirects to our Outdoor Activities - Stargazing page on the Keweenaw
Mountain Lodge website, keweenawmountainlodge.com.

Ver. 4.1 16
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About the Keweenaw Mountain Lodge and Surrounding Areas
The Keweenaw Peninsula, known as the Copper Country, is on Reader’s Digest 2020 “The
Most Gorgeous Peninsulas in the US” list. This area is home to some of the oldest exposed rock
in the world, one of two National Historic Parks in the country, lighthouses, waterfalls, and more.
Known as “The Gem of the Keweenaw”, the Keweenaw Mountain Lodge is in the heart of it all.
With the resort’s outdoor recreation activities now year round, outdoor enthusiasts can enjoy
hiking and biking trails, disc golf, traditional golf, cross country skiing, snowshoeing, and the
charm of the historic rustic cabins with family and friends. For the naturalists and the
environmentally inclined, the Lodge grounds offer a wide variety of flora and fauna. Bald eagles,
owls, woodpeckers, whitetail deer, wolves, bears, and coyotes add to the wildlife population. Old
growth pine forests, wildflowers, maples, birch, and much more take root for nature lovers to
explore. The Keweenaw wilderness is full of edible foods that foragers flock to. Among them are
thimbleberries and morel mushrooms, both popular treats in the Keweenaw.

Now we hope another of our activities at the Lodge will take off: night sky viewing, stargazing.
The realm of outdoor activities does not have to end when the sun drops below the horizon.
Stargazing, meteor shower observations, and moon phases light up the night and are a unique
way to bring together friends and family. With regular public night-time access, these activities
will be prevalent in the unpolluted night sky of the Keweenaw Mountain Lodge. The Lodge will
use this Dark Sky recognition to further educate, entertain, and bring the public together for the
greater good of the night sky. This application reveals the Lodge’s intent to continue the
commitment to preserving the night sky and offering the distinguished opportunity to view the
darkest skies possible.

Location

The Keweenaw Mountain Lodge is located at the top of the Keweenaw peninsula in the
northwoods of Michigan -- surrounded by Lake Superior on three sides. The resort sits on US
Hwy 41, which stretches from Copper Harbor, Michigan to Miami, Florida (1,990 miles)2. The
closest town, Copper Harbor with less than 100 year-round residents, is 1 mile away from the
property. Copper Harbor is known for being the furthest city away from a US Interstate: 237
miles away (US Interstate 39, Wausa, WI)3. This remoteness of the Lodge adds to the ability to
offer dark skies to stargazers.

3 Source: https://www.bloomberg.com/news/articles/2012-10-11/how-far-can-you-live-from-an-interstate-highway

2 Source: https://k1025.com/copper-harbor-farthest-from-interstate/
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History of the Keweenaw Mountain Lodge

Located at the top of the Keweenaw Peninsula of Michigan, the Keweenaw Mountain Lodge is a
historic wilderness resort built in 1934 as part of the Works Progress Administration (WPA) and
Civilian Conservation Corps (CCC) initiatives. The architecture of the buildings is similar to the
architecture seen in many of the US National Parks.

In October 1933, the Keweenaw County Road Commission reviewed several areas to build
what was then known as the Keweenaw Park & Golf Course project. Initially, 167 acres was
gifted by the Keweenaw Copper Company, formally known as Aetna Mining Company, to
Keweenaw County. Keweenaw County owned and operated the resort from inception in 1934
until 2018 (for 84 years). In 2018 the resort was purchased by Keweenaw Resort, LLC, with a
deed restriction that the resort be accessible to the public for a certain amount of days each
year. Keweenaw Resort, LLC continues to be open to the public, offering cabins for rent, dining
(food and beverage), events (e.g. wedding, corporate retreats), and outdoor activities (e.g.
mountain biking, golf, hiking, trail running, cross-country skiing, snow shoeing, and more).
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Construction started in 1933 under the guidance of architect Ocha Potter and a crew of 124
men. One team of horses was also used to assist with the hauling of trees while clearing what
would become the golf course and using the logs for the construction of the Lodge and the
cabins of what is now the present-day Keweenaw Mountain Lodge. Today it is under private
ownership, and the outspoken character of the Lodge continues today stronger than ever.

The Keweenaw Mountain Lodge is on both the state (1976) and national (1980) registers of
historic places.
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The application, which was approved on June 18, 1980, can be found on our website at:

https://keweenawmountainlodge.com/about/national-register-of-historical-places/

with a link to our listing in the National Archives Catalog found here:

https://catalog.archives.gov/id/25339759

Historic Preservation Easement

When Keweenaw Resort, LLC purchased the
Lodge in September 2018 from Keweenaw
County, a historic preservation easement was
placed on the property. The historic preservation
easement ensures the property will be open to
the general public, and that the property will
continue to exhibit the characteristics that made
the resort an historic property. The Michigan
State Historic Preservation Office (SHPO) is the
entity which lodge administration works with to
ensure that the historic preservation easement is
adhered to and the Lodge continues to be listed
on the National Register of Historic Places. A
copy of the historic preservation easement and
its covenants can be found in the appendix.

Stargazing at the Lodge

The Keweenaw Mountain Lodge is fortunate to have access to dark skies, where one can look
up and easily see a multitude of bright stars in the sky. As is noted in this application, there is
very little artificial light around the Lodge -- and thus multiple locations on the Lodge property
where one can easily look up and see the stars.

Below is the Night Sky Viewing map at the Keweenaw Mountain Lodge, with the designated
dark sky viewing areas and vantage points shown. The entire golf course is set up to allow
individuals to view the stars. As well, the tennis courts, two small fields, and the disc golf course
are also designated areas for stargazing.
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An additional 383 acres adjacent to the lodge property were purchased in March 2022. This
increases the Lodge property from 177 acres to 560 acres. On the property that was purchased
there is ~310 acres of conservation easement, which will help protect the dark skies from light
population. Any development in the 70 development envelope on that property will take in
consideration the dark sky compliant lighting. Below is the map of the entire 560 acres with
viewing areas identified.
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The general public is able to access the property at night, and do not have to be lodging guests.
Public nighttime access on the property is not preconditioned on visitors availing themselves of
paid amenities of the Lodge. Individuals are able to enter the Lodge property via Golf Course
Road, which is a road maintained by Keweenaw County year round. This includes snow plowing
Golf Course Road during the winter to provide access to the property even when there is a large
amount of snow on the ground. This is a benefit for both lodge guests and the general public.

With the recent addition of 383 acres to the park, a portion of Brockway Mountain Drive (which
is also on the National Register of Historic Places) is now within the designated dark sky park.
There are several prime dark-sky viewing areas along Brockway Mountain Drive. The road is
maintained by the Keweenaw County Road Commission and is accessible at night to the
general public.

The current size of the Lodge property is 560 acres.

Viewing Areas in the Surrounding Area

At the top of the Keweenaw, there are not very many areas that are developed. This offers
stargazers multiple locations to look up and see the stars. This includes places along the Lake
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Superior lake front (on M-26 and US Hwy 41), in multiple county and state parks, and up
Brockway Mountain; all of which are just a short jaunt from the Lodge.

Lake Manganese (1) is due east of the Lodge. One can take a hiking trail from the Lodge to
Lake Manganese or can drive down to the Lake.

Fort Wilkins State Park (2) is located in Copper Harbor. It is a historical park operated by the
Michigan Department of Natural Resources. The park preserves the restored 1844 army military
outpost, Fort Wilkins, which was placed on the National Register of Historic Places in 1970.

Astor Shipwreck Park (3), which is across from Fort Wilkins, on Lake Superior. Walking a short
distance from the parking lot, one is on the shores of Lake Superior looking out towards the
North. Across the harbor, one will see the green light of the Lighthouse which adds a different
vibe to looking up at the stars, but doesn’t take away from the visibility and the atmosphere as
the light is low to the ground.

In Copper Harbor, there is the Jamsen’s Bakery dock (4) and the boardwalk along Lake
Superior. On the west side of Copper Harbor, there is Copper Harbor State Harbor (5) and
Hunter’s Point (6), which offer similar views of the lake and the stars. Venturing further west
along the shoreline, there is Hebard Park (7).

Elevation can be gained by going up Brockway Mountain Drive, which has a similar elevation
as the Lodge (~1,100 feet above sea level). Along Brockway Mountain Drive, there are various
pull-offs along the ridge road where one can stop and view the stars, including the Lookout (8)
and the Brockway Summit (9).

Below is a map showing these vantage points in surrounding areas which are easily accessible
from the Lodge (all within a 6 mile drive of the Lodge). The vantage points are numbered to
indicate each distinct vantage point.
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Many of these vantage points offer great opportunities for viewing the Northern Lights.

Photo taken by Pam Dyl, a former KML staff member

Other areas that could be of interest, and are just off the map, are the Keweenaw Point, Estivant
Pines, the Lake Medora boat ramp, Esrey Park, Eagle Harbor Beach, the beach at Eagle River,
Mt. Bohemia, Lac La Belle, and more. The two maps below show Keweenaw County outlined
and how little development and light pollution there is in Keweenaw County.

Ver. 4.1 27



IDA Application: Keweenaw Dark Sky Park May 2022

Source: lightpollutionmap.info, using the VIIRS 2021 data for the map overlay

Various entities have submitted proposals to the Michigan Department of Natural Resources
(DNR) to purchase close to 16,000 to 33,000 acres around the Lodge and at the top of the
Keweenaw which would become a state park. This land is adjacent to the Lodge property. If that
land purchase takes place, it would create the 3rd largest state park in Michigan and would
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make most of the tip of the Keweenaw an outdoor destination This will help protect the dark
skies from light pollution.

Milkyway, at High Rock - Keweenaw Point (photo taken by Chris Guiber, KML staff member)

Ver. 4.1 29



IDA Application: Keweenaw Dark Sky Park May 2022

The Lodge is situated near two national parks, Keweenaw National Historical
Park and Isle Royale National Park (an island). National parks are known for
their ability to see the stars, as we have seen several US national parks be
designated as dark sky parks by the International Dark-Sky Association. [ 16 as
of April 15, 20214 ]. These parks include both wilderness-oriented and
historically-oriented national parks. In the Keweenaw we have both, with the
Keweenaw Mountain Lodge situated between the two national parks. Since the
Lodge has a similar feel to national parks being
that the structures on the property have a
WPA/CCC-era architecture, we relate to the
national park philosophies.

In addition, we are also near several state parks at
the top of the Keweenaw: Fort Wilkins State Park.
Interestingly enough, there is legislation in
Michigan that does not allow state parks in the
Upper Peninsula of Michigan to apply for being a
dark sky park5. However, state parks in the U.P.
offer wonderful night sky viewing. Thus, another reason that we are taking the initiative to
champion this project and to educate state park visitors about viewing the dark sky. [ Bob Wild,
from Fort Wilkins has written a support letter ]

Note: McClain State Park is within a 45 minute drive of the Keweenaw Mountain Lodge, and
offers views of the dark skies and the Northern Lights from the shores of Lake Superior.

All of these places provide additional locations that visitors can view the stars from, with the
Lodge being the headquarters for the primary stargazing educational and outreach activities that
are organized and championed at the top of the Keweenaw.

To conclude, the Upper Peninsula (U.P.) of Michigan is a wonderful place to take advantage of
viewing the dark skies. Being a peninsula at the top of a peninsula, the Keweenaw offers
endless opportunities to stargaze. This is illustrated in the letters of support from individuals and
organizations, as well as in cases such as Megan Elwood Madden, Professor of Geochemistry
at the University of Oklahoma. Originally from Illinois, Megan spent the summers in the
Keweenaw. As a kid, looking up at the stars in Copper Harbor led Megan to pursue a career as
a scientist interested in geochemistry:

“When I was a kid, I used to lie on our dock and stare up into space trying to grasp just
how big the Universe was, how long ago the light left the stars before it reached me and

5 Public Act 451 of 1994, as referenced in Dr. T.K. Lawless County Park application, page 61

4 Source: https://www.darksky.org/our-work/conservation/idsp/parks/
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much more. I knew then that I wanted to be [ a ] scientist and learn more about the world
and the Universe around me.”

Source: https://solarsystem.nasa.gov/people/2020/megan-elwood-madden/

All of the viewing areas, including the Lodge property, that are mentioned are open to the public
and available to be accessed to view the stars at night.

Park Resources

Natural Resources

The Keweenaw Mountain Lodge has about 3 miles of hiking and biking trails on property, with
direct access to 35+ more miles of trails located in the Copper Harbor Trails System. In the
winter, the property offers 6 miles of cross country ski trails and 2 miles of snowshoe trails. The
mixed forests are made predominantly of tall white pines, birch, maple, and oak. The trails are
lined with thimbleberries, huckleberries, and blueberries. Columbine, Milkweed, Big-Leaved
Aster, and Black Eyed Susan make up some of the common wildflowers found on the grounds.
These habitats are home to over 300 species of bird as well as deer, bear, porcupine, marten,
coyote, rabbit, wolf and more.

Historic Resources

The Lodge building and rustic log cabins found at the Keweenaw Mountain Lodge are original to
the development of the property in 1934 (exceptions: Cabins 6 and 22 each were destroyed by
fire and completely rebuilt, the conference room portion of the lodge building was added in
2007, the 6-room motel was built in 1984 and is currently employee housing). The cabins and
the lodge were built using the timber that was harvested from the 9 hole golf course.

The golf course was originally planned to be an 18 hole golf course, however was scaled back
to 9 holes after it was found how much maintenance and time it took to upkeep. The back 9 was
routed, but not built. They are now the on-property trail system called the Back 9 Trails that
connect to the greater Copper Harbor Trails Club system. Along the trails you will find signs
indicating where you are on the Back 9 had the back 9 holes been built.

As mentioned earlier, the Keweenaw Mountain Lodge and cabins are protected under both the
State (1976) and National (1980) registers of Historic Places.

Weather and Climate
The Keweenaw Peninsula is a finger of land that is surrounded by Lake Superior, and separated
from the rest of the Upper Peninsula of Michigan by the Keweenaw Waterway. Lake Superior
significantly controls the climate of the Keweenaw Peninsula, and keeps it notoriously
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unpredictable. Copious amounts of lake-effect snow will fall on the Keweenaw each winter as a
result of cold air masses passing over the warmer air hovering above the lake. Average snowfall
in the Keweenaw is 250 inches in a winter season. Spring in the Keweenaw is a short and
sweet transition into a mild summer. Fall brings a gorgeous display of color as the trees begin to
prepare for another winter season.

The average monthly temperature ranges from 16 to 67 degrees fahrenheit throughout the year.
Below is a chart showing the average monthly temperatures in Keweenaw County for 11 years,
from 2010 to 2020.

With the lake effect from Lake Superior, we see the variability of cloud cover and perception
throughout the year. As such, we see an average of 150-160 days of sun / clear nights. This is
not ideal for stargazing when compared to places like Colorado where they have 300-330 days
of sun / clear nights. However, when the skies are clear, they are crystal clear. And this is one of
the reasons that the Keweenaw is known for its heavy snow.

Current weather information can be seen on our website via our Webcam and Outdoor Activities
pages. We have our own webcams and weather station that provide this information in real time
for visitors to our website. We utilize the Clear Sky Chart for the area, Copper Harbor, which is
provided in real time from cleardarksky.com. Below are several screenshots of the information
provided on our webpages that help visitors know the weather conditions on the property at any
given time.
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Artificial Light and Light Pollution
Light pollution is defined as “the brightening of the night sky caused by street lights and other
man-made sources, which has a disruptive effect on natural cycles and inhibits the observation
of stars and planets.”

Man-made or artificial light is used excessively and inappropriately in many situations. Poorly
shielded lights not only waste electricity, but also waste the light itself by letting it escape into the
night sky instead of focusing it down on the area or objects it is intended to illuminate. Light
pollution disrupts wildlife and ecosystems, and has an impact on human health.

This map shows an excerpt from www.lightpollutionmap.info using the 2021 measurement of
light pollution on a panned out map of the Keweenaw Peninsula. The location of the Keweenaw
Mountain Lodge is indicated with the red pin on the map. The Keweenaw Mountain Lodge is 35
miles from any significant light pollution, with the top of the Keweenaw being surrounded on 3
sides by a large body of water, Lake Superior. Being surrounded by Lake Superior is a large
help in mitigating artificial light population as developments and lights can not easily be installed
on water..
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This map shows a closer view of the Keweenaw Mountain Lodge and surrounding Copper
Harbor area, with the Keweenaw Mountain Lodge being the red pin.

These images from www.lightpollutionmap.info use data from 2021. When comparing 2018,
2019, and 2020 data to 2021 data, one can see the light population levels on the lodge property
have decreased since installing the dark sky compliant and LED lights in February 2021.

Potential Threats to the Dark Skies at the Top of the Keweenaw

As mentioned earlier, the Keweenaw Mountain Lodge is located at the top of the Keweenaw
peninsula. The immediate area surrounding the Keweenaw Mountain Lodge is currently
wilderness. Copper Harbor is a mile away from the resort, and has a year-round population of
less than 150 people. Other than Copper Harbor, there is Eagle Harbor, Eagle River, and Lac La
Belle, which are all over 15 miles away from the resort. They are also small towns with a limited
number of year-round visitors. Outside these small towns, the rest of the area at the top of the
peninsula is undeveloped wilderness with homes sprinkled in between. The threat to the dark
skies is that this wilderness area becomes more and more developed.

The nearest source of emitted light is 1 mile from the Lodge is Copper Harbor, albeit relatively
low when compared to small and medium-sized towns. The emitted light from Copper Harbor
has increased and decreased over the last 10 years when looking at the trend via
lightpollutionmap.info, which is correlated with the number of people that are living in Copper
Harbor in any given year (ranging from 80 to 150 individuals the past 10 years). There are a
combination of residential dwellings, hotels, stores, and restaurants in Copper Harbor which
have light fixtures that emit light. In addition there are street lights on the limited number of
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roads in the town, and the town does not have any stop lights. That said, we will continue to
educate year-round and part-time residents and the governing zoning body (Keweenaw County)
about dark-sky compliant lighting for new installs, and how to improve the current lighting so it is
dark sky compliant.

The nearest sizable concern to the resort’s dark skies are the cities of Calumet, Hancock, and
Houghton, which are over 30-50 miles away, to the south, and Marquette, which is 150 miles to
the south east.

As a supporter of dark skies, we continue to inform and educate people in the region on the
dark sky initiatives that we are working on. This information will help others work on fostering
dark sky-related initiatives (e.g. dark-sky compliant light fixtures). We do this now and will do so
going forward as stargazing is a favorite past-time in the Keweenaw. Along with leading by
example (see next section, Lighting Project: Street Lights), we also hold light management
workshops and provide comments to the local governing bodies on the zoning ordinances
during appropriate times. Our first lighting management workshop was held this past November
(2021), which was attended by local residents who were interested in improving their lighting on
their personal buildings. In regards to talking with local governing bodies, we recently provided
comments via email to the Keweenaw County Planning Commission when they held an
open-comment-period on their zoning ordinances this past February (2022). Our comments
addressed the importance of ensuring that lighting ordinances reflect the International Dark-Sky
Association’s lighting guidelines so that the community continues to value the dark skies [ A
copy of the email sent to the planning commission can be found in the Appendix ]. Educational
activities related to understanding how to implement dark-sky compliant lighting will continue to
be a focal point of our dark-sky outreach activities.

Example Lighting Project: Street Lights

In Fall 2020 - Winter 2021, we embarked on a project to replace 28 high pressure sodium street
lights fixtures around the property with LED dark-sky compliant fixtures. This was part of a
Michigan’s Environment, Great Lakes & Energy department (EGLE) grant focused on reducing
energy. For the Lodge, it was both about reducing energy and reducing light pollution. Thus, we
selected light fixtures that were dark-sky compliant. Below are pictures and results of the
lessening of the light pollution caused by the older street light fixtures.
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The street lights being replaced January / February 2021, showing the older lights

The make/model of the new street lights that were installed, in January / February 2021

Here are the before-and-after pictures for when the street lights were replaced with dark-sky
compliant street lights in the Lodge parking lot and along the cabin road on property (via our
webcams from our web site).
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Hole 1 / Brockway Webcam, with the old street lights in place. Hole 1 street light pole is
where the cameras are installed

Hole 1 / Brockway Webcam, with the Hole 1 street light replaced with Dark-Sky Compliant
light fixtures, but the cabin road street lights not yet changed out
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Hole 1 / Brockway Webcam, with the Hole 1 street light and cabin road street lights
replaced with Dark-Sky Compliant light fixture (note: even with more street lights working

on the cabin road, there is less light pollution on the golf course)

Hole 1 / Brockway Mountain Webcam, looking at lights along the cabin road, after
installing dark-sky compliant street lights (fully-shielded, LED lights) -- the Northern

Lights are on the upper-right of the picture
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Lodge Webcam, before changing out the street light next to the Lodge and before
changing out the corner light with a dark-sky compliant light fixtures

Lodge Webcam, after changing out the street light next to the Lodge and before changing
out the corner light with a dark-sky compliant light fixtures
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Lodge Webcam, after changing out the street light next to the Lodge and before changing
out the corner light with a dark-sky compliant light fixtures

Lodge Webcam, after changing out the street light next to the Lodge and before changing
out the corner light with a dark-sky compliant light fixtures, and without holiday lights

(and the snow has melted)
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With these changes to the exterior lighting, we should see a lower artificial light impact in the
next update of the data on www.lightpollutionmap.info.

We work to let people know about the various lighting initiatives we are working on. The
webcam of the Lodge and of Hole 1 / Brockway Mountain can be viewed at any time by going to
our website, https://keweenawmountainlodge.com/about/webcams/. The webcams have
provided users the ability to better understand what we are working on to foster the dark skies at
the Lodge and in the Keweenaw, and see the changes in action. As well, we post on our social
media channels on various occasions the lighting changes (see an example below of a post on
Instagram about the street light installation). During our workshops we talk with attendees about
the lighting changes, and why we are doing them. Plus, one of the workshops we hold is a light
management workshop to help others understand the dark-sky compliant lighting strategy.

Post on the Keweenaw Mountain Lodge’s Instagram Account on February 2, 2021

A blog post about the new street lights and why they are important for fostering dark skies was
published on our website in February:

● Energy Efficient and Dark Sky Compliant Street Lighting (February 22, 2021)

A link to the blog post is provided above. As well, the blog post is included in the appendix of
this application.
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In addition, we have designed an infographic sign which can be placed in different areas of the
resort to provide visitors additional information about the street light project. This sign helps
educate visitors about lighting that fosters stargazing at the resort and throughout the
Keweenaw. As well, we mention in the sign that we are able to provide information about how to
work with Michigan’s Department of Environment, Great Lakes, and Energy (EGLE) regarding
the current grant program for energy efficiency.

[ See appendix for a larger image of the sign ]

The infographic sign layout has been designed in order to highlight other lighting projects that
we have worked on in the past or will work on in the future, and educate more and more people
about fostering stargazing.

Lighting Management Plan and Lighting Inventory

The Lodge was run by Keweenaw County for 84 years until it was purchased by Keweenaw
Resort, LLC in 2018 (a private company). Since the ownership change, leadership has focused
on moving step-by-step towards energy-efficient operations, as well as inventorying and
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minimizing light population in order to magnify the beauty of the skies above us. Our overall
philosophy of light management on the Lodge property is to only use lighting where and when it
is needed, and when it is needed do so in an appropriate amount for the specified task required.
When lighting is needed, outdoor lighting fixtures are fully shielded, 3,000K color temperature or
less, and we make use of timers and motion sensors. This is for the purpose of protecting and
preserving the current dark skies within the Keweenaw Mountain Lodge grounds, and to lead by
example by promoting good outdoor lighting practices to the surrounding communities.

Lighting Management Plan

We have the following overarching guidelines when evaluating new lighting on Lodge property:

● Outside lighting must be dark-sky compliant: fully shielded, 3000K color temperature or
less. Where it is an option, use timers and motion sensors -- with them staying on less
than 5 minutes.

● Reduction of energy consumption using energy saving light fixtures, minimizing the time
lights are on, and the removal of unnecessary lighting.

● Provide a safe observing area for dark sky viewing where the public can enjoy the
beauty of the stars.

● As part of our education and outreach initiatives, we will work with individuals and
organizations in the area to educate them about what we have learned regarding
artificial lighting as it relates to dark skies.

Visitor Lighting

The use of auxiliary lighting at night can detract from a guest’s experience. When walking
around the property at night, guests are advised to use red light, and to shine the light towards
the ground in order to not hinder the stargazing experience of others. For example, below is the
text we have on our Stargazing page of our website regarding using flashlights on property.

Through our education and messaging currently, and going forward, we provide guests with
opportunities to understand the impacts of outdoor lighting on outdoor activities. The goal is to
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provide for the enjoyment of stargazing and other nighttime activities, while still providing
supplemental lighting for safety and navigation.

Temporary Lighting

Any temporary installation of outside lighting will adhere to the dark-sky compliant guidelines to
the greatest possible extent, and whose duration will be limited to the shortest possible time.

Specifically for holiday lighting, the lights will not be in use for more than 60 continuous days
(e.g. December 1 to January 31st for Christmas and New Year holiday lighting). When holiday
lighting is string lighting, allowable light output will not exceed 70 initial lamp lumens or 125
lumens per linear foot of line or square foot of space.

Illuminated Signs

The use of illuminated signs on property is to be limited. Where illuminated signs are to be used,
the fixtures will adhere to dark-sky lighting requirements and have the following time limits:

● Illuminated sign lights are turned on 2 hours prior to dawn, or turned on by 5am ET at the
latest, and;

● Illuminated sign lights are turned off 3 hours after dusk, or by 10pm ET, whichever is the
latest.

If an illuminated sign is needed for wayfinding, the lights will stay on longer to ensure safety
(e.g. the resort entrance sign on US Hwy 41, as visitors arrive at all times of the night, as we are
a remote destination). However, the dark-sky lighting requirements for the light fixtures will still
need to be adhered to in those cases.

In the case that we are not able to use dark sky compliant lighting on those lights (e.g. for safety
and navigation purposes), then the the operation of those illuminated signs will be prohibited
from one hour after local sunset to one hour before local sunrise (unless for
wayfinding/navigation or identification of business services during normal business hours). The
signs must be single-color on a black background, and the luminance after sunset must not
exceed 100 nits (100 candelas per m2) and the illuminated surface area of an individual sign
must not exceed 200 ft2 (18.6 m2).

Warranting of Outdoor Lighting Installations

The installation of new outdoor lighting is permitted only in instances where management
determines that a public safety hazard exists that can only be mitigated through the use of
outdoor light at night. Where light at night is required for the safe performance of tasks or safe
transit between locations, it will be used; otherwise, the default policy is to not add lighting.

A signed copy of this “Lighting Management Plan” can be found in the Appendix, and on our
website.
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Property Map, with Lighting Locations

Below are property maps of the resort. The first map shows a satellite view of the original 177
acres of the property (before the recent property acquisition of an additional 383 acres). The
second map indicates the vicinity of each of the lighting groupings mentioned in the lighting
inventory table, including the street lights we changed this past winter (changed to LED and fully
shielded -- dark sky compliant).
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Lighting Inventory

Less than 3% of the Lodge property has lighting (<14 acres of the 560 acres). The light fixtures
within that area are documented in the lighting inventory table. However, ideal viewing areas
are outside the range of the lighting that is on property (as illustrated by the “Night Sky Viewing
at the Keweenaw Mountain Lodge” map above).

Below is a table showing the lighting inventory on the Keweenaw Mountain Lodge property as of
April 21, 2022. We inventoried 113 outside lights, with 93 of them (82%) being dark-sky
compliant. Lights are grouped together based upon the different types of light fixtures and bulbs
used. We have been working the past 3 years to install lights that are dark sky compliant: fully
shielded, less than 3,000K color temperature, and energy efficient (e.g. LED).

There are several light types that we still need to improve as it relates to being dark sky
compliant. Those are lights in the employee housing / hotel parking lot and the snow terrain
park. The employee housing / hotel parking lot and snow terrain park lights are turned off. There
is enough light in the rest of the Lodge’s parking lot that we do not need to use them in the
remaining portion of the parking lot which is near the employee housing / hotel area. For the
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snow terrain park, those lights will only be turned on when the terrain park is used (which is not
later than 10pm on any given night), and it is not being used at this time6.

In addition, we continue to examine the lumen level of our lights. An example are the two wall
packs on the Lodge building which are close to 10,000 lumens. As is explained:

“We wanted to make sure the areas the wall packs cover were sufficiently lit. The one on
the conference center covers two entrances that are spaced fairly far apart. The service
entrance is probably our most important area to remain lit, it is the most frequently used,
as well as having the emergency firehose connection in that area. Also, even coming in
at nearly 10,000 lumens it is significantly less than the old fixtures.” – Mike Miller, KML
team member responsible for lighting selection

As Mike mentions, installing the two wall packs on the lodge building have greatly reduced the
light pollution around those two outside areas. That said, we will continue to improve our lighting
and will research other options of wall packs that can provide the same level of safety for our
guests and staff members. The goal will be to have lumens closer to 1-3,000 lumens. This will
be a trial-and-error process as these are two critical areas of activity for our staff and guests at
the Lodge.

As we continue to get better at dark-sky compliant lighting, there will be options to find better
solutions each year for every light on property (for example, modifying dimming settings of the
new street lights, which means the light will emit less lumens). This continuous improvement is a
process we follow on a regular basis when we are considering lighting at the Lodge. Such
continuous improvement will lead to us changing lights on the property in the future with lights
that have lower lumens or automatically dim at a certain time of night. Continuous improvement
is important for us and for the dark sky park to succeed.

We strive to have 100% of our outside light fixtures dark-sky compliant within the next 5 years
(including the snow terrain park, employee housing / hotel parking lot, and any new outside
lighting we install), while decreasing our energy usage with inside lighting (e.g. continuing to
replace with LED lights). This is achievable, as we currently have very few lights that are not
dark-sky compliant currently on property; and for the ones that are not dark sky compliant, we
are currently testing retrofit bulbs that will make these lights dark sky compliant (see notes for
the Lighting Inventory Table).

----- Lighting Inventory Table Begins on the Next Page -----

6 The Snow Terrain Park isn’t operable at this time. Snow Terrain Park was built and used for two winters, 2009-2010
and 2010-2011, and closed after that. The Terrain Park is planned to be used again in the near future, so we have
included the lights in our inventory.
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Lighting Inventory Table (as of April 21, 2022)
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Notes referred to in the lighting inventory table above:

● Note 1: Even though the street light fixture is fully shielded, and the CCT is estimated at
2500K (an estimate based upon visual inspection), it does not meet our requirements for
energy efficiency and LED lighting at this time. As with lighting that does not meet our
lighting requirements, we have it in our development plans to replace these fixtures,
which amount to 5 current street lights: 1 street light fixture next to the east side of the
main lodge building, 3 street light fixtures in the hotel / employee housing parking lot
(which are not turned on), and 1 street light next to the tennis courts (which is not turned
on).

● Note 2: The 14 light fixtures that are on trees in the Snow Terrain Park are fully shielded,
but do not meet our requirements for energy efficiency and LED lighting at this time. The
current bulbs are 5000K (an estimate based upon visual inspection). They are turned off
when the terrain park is not used. Currently the Snow Terrain Park has not been used
since 2011. Once the Snow Terrain Park is open for use by visitors, the priority to change
these light fixtures will be greater, and we will change them to be more energy efficient.
We plan to retrofit these light fixtures with LED bulbs which are 3000K CCT, and 9000
lumens. When we do this, we will also adjust the fixtures to be level and not at an angle.
However, they are our lowest priority for changing at this time because they are not
heavily used, and when they are used, they are only used for a very limited time period
(e.g. 5-9pm, 2-3 days a week).
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As we have an illuminated sign at the entrance of the resort on US Hwy 41 that stays on all
night for wayfinding purposes, additional pictures are shown below of the before and after we
changed the position of the light figures and changed the light fixtures to be dark-sky compliant.
As well, we have included a close up of one of the two lights on the sign (there are two lights on
the sign -- and they mirror each other). The picture on the left is before changing the light
fixtures, and the picture on the right is after changing the light fixture.
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To provide more reference to the cabin porch lights, which are under a porch and on a motion
sensor, a larger picture is provided. It is a picture of one of the cabins during the winter.

Also, of note, we recently removed 52 solar-powered cabin number lights that were not
compliant with our lighting management plan. They were fully-shielded, however, they were
3500K CCT. Our lighting management states that our outside lights should be 3000K or less,
and these simple light fixtures were not.
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Lighting Ordinances for Keweenaw County

Per the county’s ordinance, all lighting shall be down-shining and shielded from adjoining
properties and roadway per the requirements of Section 15.2. Here is an excerpt of the Section
15.2 where lighting is referred to:

Section 15.2 LIGHTING REQUIREMENTS

A. All outdoor lighting above 150 watts, including illuminated signs, shall be placed, and
shielded to reduce glare and reflect light away from adjacent Residential Districts and
adjacent dwelling units as well as to prevent interference with the vision of persons on
adjacent highways.

B. All freestanding outdoor lighting shall not exceed thirty (30) feet in height except to
light a public athletic field, except for lighting located in public rights-of-way used to light
public streets.

C. All off-street commercial parking areas open to the public shall be illuminated by
natural or artificial light during all hours of operation, and not more than thirty (30)
minutes after the business closes.

D. All lighting in business districts used for the external illumination of buildings, so as to
feature said buildings, shall be placed and shielded so as not to interfere with the vision
of persons on adjacent roads and streets or adjacent property.

E. Illumination of signs shall be directed or shaded downward so as not to interfere with
the vision of persons on the adjacent roads and streets or adjacent property.

The full zoning ordinance can be found online at:

● http://keweenawcountyonline.org/docs/ZoningOrdinance.pdf

Our lighting meets or surpasses the lighting ordinances for Keweenaw County. Individuals on
Lodge staff who oversee facilities maintenance are educated on the lighting guidelines. As a
team, they work on the maintenance of outdoor lighting within the park and strive to meet or
exceed the benchmarks prescribed for Dark Sky Parks as indicated by the International
Dark-Sky Association.

By following our lead, individuals and organizations in the community can find ways to reduce
their energy consumption and artificial light usage.
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Night Sky Measurements

Measurements of the Keweenaw Mountain Lodge’s dark
skies were taken at numerous locations throughout the
property using a Unihedron SQM HTS: 9005.80.60.00. The
results are shown below (median of the readings, which
included 3 to 6 readings at each date/location). Readings
were taken on property, and at various surrounding areas that
were mentioned in an earlier section. A map of where the
readings were taken is also included.

These readings were taken between February and October 2021. We will continue to take
readings of the sky quality on a regular basis going forward, and report them on our website and
to IDA annually.

On Lodge Property, Sky Quality Measurements

64 unique date/location sky-quality readings were taken on the Lodge property from February to
November 2021, with between 3 and 6 readings per unique date/location. Before compiling the
overall average for Zenith readings we analyzed the data to ensure the data was reliable. This
entailed inspecting the data with histogram charts. As a results, the 111 observations were
removed based upon the following criteria (see Appendix for histogram charts):

● Removed readings when there was snow on the ground (33 observations)
● Removed June readings, as it is suspected that we had the Milky Way light affecting the

reading (36 observations)
● Removed readings that were above 22, as they could be considered abnormal (per

Barentine's comments) (18 observations)
● Removed the night's reading if greater than .15 differences between the max and min of

the 6 readings for that night (24 observations)

After removing the 111 observations from the total data set of 368 observations, we were left
with 257 observations to be used for the analysis. The average Zenith readings on the lodge
property of these data points was 21.60±0.27 magSQM/arcsec2.

7 In early June 2021, as part of the IDA review process of our first version of our application, John Barentine (IDA)
performed a similar statistical analysis on the measurements we provided between February and April 2021. In his
statistical analysis of that initial set of data, he removed similar readings that we removed in our analysis as we
followed the same instructions for analysis in order to get a clearer analysis of the data. The result of his statistical
analysis of that initial data indicated a 21.60±0.2 magSQM/arcsec2. His email with that analysis is included in the
appendix with the raw data. As well we have included the email sent to Ashley Wilson on November 15, 2021
detailing out the analysis we did for this version of the application. Of note: the average Zenith readings on the Lodge
property of all the data points (without removing any of the data points) was 21.50 magSQM/arcsec2
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The table below shows the median of the Zenith readings for the entire data set. Up to 6
readings were taken each time a reading was recorded (the raw data consists of 368 readings
which were used to compile the means for the 64 date/location readings that are shown in the
table below). The raw data for the sky quality measurements can be found in the Appendix,
which includes additional information (e.g. the person that took the readings, the weather
conditions). The raw data can also be found on our website in a spreadsheet format, which we
keep updated on a monthly basis (available to the general public).

Sky Quality Measurements

Location Zenith
Readings

Date Time Temperature
(°F)

Hole 1 Tee Box 21.43 Average

20.78 2/18/2021 12:00am 6 *

21.11 3/6/2021 11:15pm 13 *

21.14 3/12/2021 9:00pm 20 *

21.51 4/3/2021 10:11pm 47

21.51 4/10/2021 10:40pm 48

21.84 5/11/2021 11:25pm 44

21.68 5/12/2021 11:30pm 48

21.31 6/8/2021 11:48pm 60

21.67 7/10/2021 12:13am 60

21.34 8/9/2021 10:53pm 66

21.77 9/10/2021 10:32pm 65

21.52 10/9/2021 11:37pm 64

21.41 11/4/2021 10:38pm 40

Hole 8 Fairway 21.57 Average

21.53 3/6/2021 11.30pm 13 *

21.63 7/10/2021 12:04am 60

21.71 9/10/2021 10:27pm 65

21.54 10/9/2021 11:33pm 64
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21.42 11/4/2021 10:34pm 40

Back 9 Trailhead 21.45 Average

21.16 2/18/2021 12:14am 6 *

20.19 2/20/2021 6:35am 4 *

21.49 3/12/2021 9:00pm 20 *

21.63 4/3/2021 9:55pm 47

21.24 4/15/2021 10:59pm 32

21.52 6/8/2021 11:45pm 60

21.80 7/10/2021 12:22am 60

21.73 8/9/2021 11:08pm 66

22.08 9/10/2021 10:18pm 65

21.63 10/9/2021 11:26pm 64

21.54 11/4/2021 10:27pm 40

Tennis Court 21.41 Average

21.42 4/3/2021 10:20pm 47

21.59 5/11/2021 11:18pm 44

21.65 5/12/2021 11:23pm 48

20.66 6/8/2021 11:28pm 60

21.49 7/10/2021 12:40am 60

21.55 8/9/2021 11:15pm 66

21.66 9/10/2021 10:10pm 65

21.31 10/9/2021 11:18pm 64

21.36 11/4/2021 10:18pm 40

Open Field, East of
Tennis Court

21.54 Average

21.80 4/3/2021 10:25pm 47

21.74 5/11/2021 11:34pm 44

21.72 5/12/2021 12:25pm 48
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20.71 6/8/2021 11:34pm 60

21.63 7/10/2021 12:34am 60

21.64 8/9/2021 11:15pm 66

21.67 9/10/2021 10:12pm 65

21.51 10/9/2021 11:20pm 64

21.42 11/4/2021 10:21pm 40

Behind Cabin 23 21.70 Average

20.78 3/19/2021 10:00pm 35

21.91 4/3/2021 10:42pm 47

22.28 5/11/2021 11:41pm 44

21.95 5/12/2021 11:18pm 48

20.99 6/8/2021 11:34pm 60

22.16 9/10/2021 10:04pm 65

21.84 11/4/2021 10:!3pm 40

In Front of Cabin 7,
on Golf Course

21.58 Average

21.53 4/3/2021 10:34pm 47

21.87 5/11/2021 11:35pm 44

21.71 5/12/2021 11:34pm 48

21.39 6/8/2021 11:50pm 60

21.58 7/10/2021 12:09am 60

21.47 8/9/2021 10:57pm 66

21.77 9/10/2021 10:35pm 65

21.53 10/9/2021 11:40pm 64

21.39 11/4/2021 10:41pm 40

Lodge Roof 21.34 Average

21.34 4/10/2021 10:00pm 48
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* We did not take the temperature reading at the time of taking the SQM reading, so this temperature is the average
for that day in the Keweenaw (taken from the Houghton Memorial County airport, from wunderground.com)

Below is a map of where the readings were taken on the lodge property, as indicated by the red
pins. The average SQM readings for each location are shown next to their respective red pins
on the map.

Surrounding Areas, Sky Quality Measurements

Six (6) sky-quality readings were taken from surrounding areas in April 2021. The average
Zenith readings from surrounding areas was 21.34.

Location Zenith
Readings

Date Time Temperature
(°F)

Hebard Park 20.91 4/15/2021 10:08pm 40

Copper Harbor State
Park

21.39 4/15/2021 10:20pm 40
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Astor Shipwreck Park 21.49 4/15/2021 10:30pm 40

Fort Wilkins State Park 21.57 4/15/2021 10:36pm 40

Lake Superior at
Jamsen’s Bakery Dock

21.33 4/15/2021 10:43pm 40

Copper Harbor
Community Center

21.34 4/15/2021 10:48pm 40

Documenting the Nighttime Horizons

Further analysis of the sky quality is documented in photographs of the night time horizons. The
following 360 degree panoramic photo was taken on hole 4 on the property between 2:25 and
4:05 EST on December 12, 2021. It is a spherical panoramic merger of 24 photos.

[ A larger, high-quality JPEG file of this image can be found on our website, ~86mb ]

The slight light dome in the center of the picture is south-southwest from the property, and is
from the Houghton-Hancock area -- 45 miles south of the property. The light on the right portion
of the picture is light from the Lodge building and the street lights on property.

On the night these photos were taken the temperature was 28°F, with a relative humidity of
81%. Winds were SSW 15 knots, guesting to 30 knots. Moonset was at 01:40 EST moonrise
was 14:09 EST. Astronomical twilight began at 6:38 and ended at 18:52.  The camera used to
take the images was a Canon 7D Mark II, with Canon EFS 17-55mm lens [ @17mm (w/ sensor
1.6x crop factor =  27.2mm) ]. The camera details and settings are as follows:

● Camera: Canon 7d Mark ii
● Lens: Canon EFS 17-55mm [ @17mm (w/ sensor 1.6x crop factor =  27.2mm) ]
● Aperture: f2.8
● ISO: 3200
● Shutter: 15 sec
● White Balance: Daylight (5500K)
● Color Profile: sRGB
● Post-processing: Lightroom Classic:

○ Lens Correction to remove vignetting
○ Spherical Panorama Merge of 24 images
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Night Sky Educational Programs and Outreach Initiatives
Providing information on the benefits of the dark skies and of good lighting for fostering dark
skies is part of the activities at the Keweenaw Mountain Lodge. We provide this information
when the staff at the Outdoor Activity Center interact with visitors on property, through our
stargazing telescope program, in our educational workshops, and on our website. To help with
garnering this knowledge, we are establishing relationships with various astronomy clubs and
observatories.

Night Sky Interpretive Talks

The Lodge staff are also available to hold night sky interpretative talks, where attendees learn
about and view the cosmos.

Stargazer Telescope Program

We provide telescopes for visitors to use overnight to view the stars. Individuals are able to
come to the Outdoor Activity Center at the Lodge and receive instructions on how to use a
telescope, and be able to check a telescope out overnight. This is open to the public, with the
rental program being free for lodging guests and non-lodging guests paying a nominal fee.
Visitors can find more about the Telescope Lending Program on our web site at the following
location:

● https://keweenawmountainlodge.com/activities/stargazing/telescope-lending-program/
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Educational Workshops

Night Time and Northern Lights Photography Workshops: Taught by Lodge instructors,
attendees learn how to take night time photos (e.g. meteor storms, the Milky Way, Northern
Lights). The Night Time Photography workshops are held during the summer (e.g. June, July,
August), and the Northern Lights Photography Workshops are held between October and April
(when the Northern Lights are more likely to be seen in the Keweenaw).

Lighting Management Workshop: Taught by Lodge instructors, attendees learn about how
light pollution occurs, and how they can make changes to lighting on their own property to keep
their skies dark. We work with the residents and local organizations with this event.

Below are several fliers from several of our night time photo workshops, and the results and
pictures of these events.
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The result of the summer Night Sky Photography Workshops are shown below, along with a link
to the associated event page and blog posts for each. The blog posts recap each workshop,
including pictures of the event. These blog posts can be viewed on our website. In addition, a
copy of each blog post is included in the appendix of this document.

Stargazing: Night Sky Photography Workshop, June 10, 2021 (5 attendees)

June 10th Event link:
https://keweenawmountainlodge.com/calendar/stargazing-night-sky-photography-workshop/

Blog post link, recapping the June 10th event:
https://keweenawmountainlodge.com/2021/06/17/june-10-2021-night-sky-photography-workshop-rec
ap/

Stargazing: Night Sky Photography Workshop, July 9, 2021 (9 attendees)

July 9th Event link:
https://keweenawmountainlodge.com/calendar/stargazing-night-sky-photography-workshop-2/

Blog post link, recapping the July 9th event:
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https://keweenawmountainlodge.com/2021/07/11/july-9-2021-night-sky-photography-workshop-recap/

Stargazing: Night Sky Photography Workshop, August 8, 2021 (11 attendees)

August 8th Event link:
https://keweenawmountainlodge.com/calendar/stargazing-night-sky-photography-workshop-3/

Blog post link, recapping the August 8th event:
https://keweenawmountainlodge.com/2021/08/09/august-8-2021-night-sky-photography-workshop-re
cap/

Stargazing: Dark Sky Light Management Workshop, November 3, 2021 (7 attendees)

November 3rd Event link:
https://keweenawmountainlodge.com/calendar/stargazing-dark-sky-light-management-workshop/

Blog post link, recapping the November 3rd event:
https://keweenawmountainlodge.com/2021/11/05/november-3-2021-dark-sky-light-management-work
shop-recap/

Stargazing: Northern Lights Photography Workshop, November 6, 2021 (3 attendees)

November 6th Event link:
https://keweenawmountainlodge.com/calendar/stargazing-northern-lights-photography-workshop/

Blog post link, recapping the November 6th event:
https://keweenawmountainlodge.com/2021/11/09/november-6-2021-dark-sky-light-management-work
shop-recap/

Stargazing: Northern Lights Photography Workshop, December 4, 2021 (4 attendees)

December 4th Event link:
https://keweenawmountainlodge.com/calendar/stargazing-northern-lights-photography-workshop-2/

Blog post link, recapping the December 4th event:
https://keweenawmountainlodge.com/2021/12/07/december-4-2021-northern-lights-photography-work
shop-recap/

Stargazing: Moonlit Snowshoe Hike, January 15, 2022 (14 attendees)

January 15th Event link:
https://keweenawmountainlodge.com/calendar/winter-moonlight-snowshoe-hikes/

Blog post link, recapping the January 15th event:
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https://keweenawmountainlodge.com/2022/01/16/january-15-2022-moonlit-snowshoe-hike-recap/

Snowshoe Hare Event, with a Moonlit Snowshoe Hike, February 12, 2022 (47 attendees)

February 12th Event links (snowshoe hare and moonlit snowshoe hike):
https://keweenawmountainlodge.com/calendar/snowshoe-hare/
https://keweenawmountainlodge.com/calendar/winter-moonlight-snowshoe-hikes-2022-02-12/

Blog post link, recapping the February 12th event:
https://keweenawmountainlodge.com/2022/02/14/2022-snowshoe-hare-recap/

Stargazing: Moonlit Snowshoe Hike, March 19, 2022 (11 attendees)

March 19th Event link:
https://keweenawmountainlodge.com/calendar/winter-moonlight-snowshoe-hikes-2022-03-19/

Blog post link, recapping the March 19th event:
https://keweenawmountainlodge.com/2022/03/21/march-19-2022-moonlit-snowshoe-hike-recap/

Stargazing: Northern Lights Photography Workshop, April 2, 2022 (5 attendees)

April 2nd Event link:
https://keweenawmountainlodge.com/calendar/stargazing-northern-lights-photography-workshop-5/

Blog post link, recapping the April 2nd event:
https://keweenawmountainlodge.com/2022/04/05/april-2-2022-northern-lights-photography-workshop-
recap/
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The two photos on this page are photos taken
during the August 8th, 2021 workshop, where
attendees worked on their night sky photo skills on
the fairway of Hole 9 at the Keweenaw Mountain
Lodge. The workshop was taught by Nate Bett.
(Photos of the workshop taken by Chris Guibert &
Tom Oliver)

As we build out our stargazing activities each year
going forward, we look to partner with more and
more dark sky enthusiasts and organizations to
help build out the educational and outreach
initiatives in the Keweenaw. For example, there are
individuals in the area that have a passion for night
sky photography, namely the Northern Lights (e.g.
Clayton Anderson, George Bailey, Steve Brimm,
Jeremy Rowe). And multiple individuals and
organizations have approached us asking about
hosting a dedicated annual dark sky star party,
which we are looking into further.

Stargazing Calendar of Events

Over the past 12-18 months, the Keweenaw Mountain Lodge has been working on building out
activities related to enjoying gazing at the stars. The stargazing activities are aligned with our
overall outdoor activity focus at the resort.

Here is the stargazing calendar of events that have a focus on stargazing in 2021 and 2022,
from June 2021 to September 2022. These events are designed to excite and educate guests
about the benefits of eliminating light pollution and appreciating  the dark sky.
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Date Event Notes

June 10, 2021 Night Sky Photo Workshop and
New Moon Viewing Party

View the night sky and solar
eclipse under a New Moon [ see
blog post for review of the event ]

July 9, 2021 Night Sky Photo Workshop and
New Moon Viewing Party

View the night sky under a New
Moon and learn how to take the
best night sky photos [ see blog
post for review of the event ]

August 8, 2021 Night Sky Photo Workshop and
New Moon Viewing Party

View the night sky under a New
Moon and learn how to take the
best night sky photos [ see blog
post for review of the event ]

November 3, 2021 Dark Sky Light Management
Workshop

View the night sky and learn
about how to create lighting that
does take away from one’s view
of the stars [ see blog post for
review of the event ]

November 6, 2021 Northern Lights Photo Workshop View the night sky and learn how
to take pictures of the Northern
Lights [ see blog post for review
of the event ]

December 4, 2021 Northern Lights Photo Workshop View the night sky and learn how
to take pictures of the Northern
Lights [ see blog post for review
of the event ]

January 15, 2022 Moonlit Snowshoe Hike Guided night time interpretive
snowshoe hike [ see blog post for
review of the event ]

February 12, 2022 Snowshoe Hare Event Includes a guided night time
interpretive snowshoe hike [ see
blog post for review of the event ]

March 19, 2022 Moonlit Snowshoe Hike Guided night time interpretive
snowshoe hike [ see blog post for
review of the event ]

April 2, 2022 Northern Lights Photo Workshop View the night sky and learn how
to take pictures of the Northern
Lights [ see blog post for review
of the event ]

April 22-30, 2022 International Dark Sky Week

April 30, 2022 Night  Sky Photo Workshop View the night sky and learn how
to take the best night sky photos
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May 29, 2022 Night Sky Photo Workshop View the night sky and learn how
to take the best night sky photos

May 30, 2022 New Moon Viewing Party View the Night sky under a New
Moon

June 25, 2022 Night Sky Photo Workshop View the night sky and learn how
to take the best night sky photos

June 28, 2022 New Moon Viewing Party View the Night sky under a New
Moon

July 28, 2022 New Moon Viewing Party View the Night sky under a New
Moon

July 30, 2022 Night Sky Photo Workshop View the night sky and learn how
to take the best night sky photos

August 26, 2022 New Moon Viewing Party View the Night sky under a New
Moon

August 28, 2022 Night Sky Photo Workshop View the night sky and learn how
to take the best night sky photos

September 25, 2022 New Moon Viewing Party View the Night sky under a New
Moon

These scheduled events, along with notices on the calendar of new moon and meteor showers,
can be seen on our website in the Calendar of Events:

● https://keweenawmountainlodge.com/calendar/ (filter by “Stargazing” events)

Additional lighting management workshops, and several astronomy workshops with astronomy
clubs, are also being planned for in 2022. They will be added to the 2022 calendar once the
details are finalized.

Astronomy Clubs & Observatories

The Keweenaw Mountain Lodge is working
on putting education and outreach activities
into place with astronomy clubs. Programs
will encourage interest in astronomy and
valuing the preservation of the Lodge’s dark
skies for future generations. The Marquette
Amateur Astronomers who strive to further
the public’s interest and wonder of the
cosmos, and Michigan Technical University
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AMJOCH Observatory8 where Michigan Tech students use the observatory to grow their own
knowledge base of the night sky and offer community outreach events have both expressed
interest in a partnership. One of the support letters is from a student in the Michigan Tech club,
Troy Morris, who is a co-founder of a company (Kall Morris, Inc) that is focusing on cleaning up
trash in space. We continue to be in contact with these groups to forge stronger relationships
with them, as well as other astronomy-related organizations.

Outreach Commitment

To further demonstrate the Keweenaw Mountain Lodge’s commitment to protecting and
promoting dark skies, we will work to establish partnerships with surrounding communities.
Initially, we will focus on establishing partnerships with the communities for which there is
evidence of light pollution within our horizon photos. Specifically, at this time, our outreach will
include, but not be limited to, the communities of Calumet, MI, Houghton/Hancock, MI, and
Marquette, MI. Michigan Technological University and Northern Michigan University are located
within the city limits of Houghton, MI and Marquette, MI, respectively. Each of these universities
have robust science and technology programs and actively use their location within close
proximity to popular outdoor recreation sites and expansive wilderness as a marketing tool to
prospective students and their families. The Keweenaw Mountain Lodge will work to engage
with city officials, business owners, faculty and staff, student organizations, university
administration, media, and members of each of the aforementioned communities about the
importance of proper light management and how it can impact energy use, wildlife, health,
public safety, and budgetary needs. To support our outreach, we will use many of the
standardized materials produced by IDA to highlight what we are doing, why it is important, what
we have accomplished thus far, and how our outlying communities can effectively and efficiently
move toward improved light management.

Additionally we have received interest from the media in the state of Michigan (both locally,
down state, and in neighboring states). This news coverage in online and print media keeps the
public informed of stargazing, fostering the dark sky, and our dark sky park application process.
A sampling of the news articles are shown below (titles of the articles are provided, along with
links to the articles online).

Keweenaw Mountain Lodge applies to become International Dark Sky Park
(Nov 22, 2021)
WJMN Local 3 / Brianna MacLean

November dark skies shine in the Keweenaw
(Nov 17, 2021)
Daily Mining Gazette

8 Source of image of the observatory: https://www.mtu.edu/physics/research/amjoch.html . The Observatory is in
Atlantic Mine, near Michigan Tech University’s campus, 50 miles from the Keweenaw Mountain Lodge.
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November is prime time for stars, Northern Lights in Michigan’s Keweenaw; where to
watch
(Nov 17, 2021)
MLive / Emily Bingham

Stargazing in the Midwest doesn’t get any better than in Michigan’s Upper Peninsula
(Nov 4, 2021)
Chicago Tribune / Terri Colby

5 Expert Tips for the Most Spectacular Summer Stargazing
(Jun 1, 2021)
Thrillist

Historic U.P. resort applying to be 3rd International Dark Sky Park in Michigan
(Apr 23, 2021)
Detroit Free Press

Historic Keweenaw lodge applying to become Upper Peninsula’s first international dark
sky park
(Apr 21, 2021)
MLive

Keweenaw Mountain Lodge applies to be Dark Sky Park; The sky is the limit for this new
addition
(Apr 20, 2021)
TV6 / WLUC

International Dark Sky Park Support Letters
Individuals and organizations have graciously written support letters for this application. These
are organizations that include the local county and township (Keweenaw County, Grant
Township), the local and state tourism bureaus and economic development agencies
(Keweenaw Convention and Tourism Bureau, Keweenaw Economic Development Alliance, Pure
Michigan), the nearby state park (Ft. Wilkins State Park / Michigan Department of Natural
Resources), conservation groups (Michigan Nature Association, Keweenaw Community Forest
Company / KORC), and local businesses and clubs (Copper Harbor Trails Club, Kall Morris,
Keweenaw Adventure Company, Keweenaw Traveler, and Mariner North, Mt. Bohemia). These
letters are herein, listed in order of the date they were received.
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Letter from Keweenaw Convention & Visitors Bureau, Brad Barnett
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Letter from Keweenaw Economic Development Alliance, Jeff Ratcliffe
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Letter from Keweenaw Adventure Company, Sam Raymond

Ver. 4.1 74



IDA Application: Keweenaw Dark Sky Park May 2022

Letter from Copper Harbor Trails Club, Nathan Miller
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Letter from Mariner North, Don and Peg Kauppi
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Letter from Fort Wilkins State Park, Bob Wild
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Letter from Grant Township, Scott Wendt
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Letter from Michigan Nature Association, Julie Stoneman
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Letter from Keweenaw Community Forest Company (dba, KORC), Gina Nicholas

Note: Keweenaw Community Forest Company is the legal entity for Keweenaw Outdoor
Recreation Coalition (KORC). KORC’s mission is to bring together individuals, businesses, and
outdoor recreation, conservation, and community organizations to secure permanent public
access to at-risk land in the Keweenaw.
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Letter from Charlie Eschbach, Estivant Pines
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Letter from Keweenaw County, Don Piche
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Letter from Kall Morris Inc, Troy Morris
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Letter from Pure Michigan, Dave Lorenz
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Letter from Mt. Bohemia, Lonie Glieberman
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Letter from Eagle Harbor Township, Rich Probst
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Letter from Roger B. Chaffee Planetarium, David L. DeBruyn
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Appendix
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Appendix A: KML Historic Preservation Easement

Below is a copy of the recorded documents related to the historic preservation easement for the
Keweenaw Mountain Lodge. The documents were recorded on September 5, 2018, when
Keweenaw Resort, LLC purchased the Lodge from Keweenaw County.
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Appendix B: Lighting Management Plan - Signed

Below is the latest copy of the official Lighting Management Plan, signed on December 14, 2021
by the owner of the resort, John Mueller (who is personally a member of IDA), and Mike Miller
(KML staff member, who is responsible for the lighting at the resort).
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Appendix C: Sky Quality Measurement Raw Data

We started taking sky quality measurements in February 2021. Below is the raw data from these
measurements. These measurements were taken with a Unihedron SQM HTS: 9005.80.60.00.
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This data can also be access online via a spreadsheet using the following link:

● https://bit.ly/3AtPcjG

As part of the IDA review process with our first version of the application, John Barentine, IDA
program manager performed an analysis on the raw data of our sky quality measurements (sky
quality readings taken between February and April 2021). Below is a copy of his email from
June 10, 2021.
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Below is an email sent to Ashley Wilson, IDA program manager, on November 15, 2021
detailing out the analysis of the data points, and doing a similar analysis as John Baratine did in
June -- but including additional recordings that had been made since April 2021 -- for a period of
February 2021 - November 2021.
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Attachment to that email (in a PDF attachment to the email):
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Appendix D: Sampling of Dark-Sky-Related Workshop / Activities Blog Posts,
Signs, and Social Media Posts

Below is a sampling of the blog posts recapping some of our dark-sky-related workshops and
activities, signs, and our social media posts related to dark skies / stargazing.
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Energy Efficient and Dark Sky Compliant Street Lighting, February 22, 2021

FEBRUARY 22, 2021 BY JOHN MUELLER
Energy Efficient and Dark Sky Compliant Street Lighting
Over the past year we have been working on implementing better lighting at the Lodge which is
more energy efficient and dark sky compliant. One of the projects we implemented was
installing 28 new street light fixtures. This project was partially funded by a grant from
Michigan’s Department of Environment, Great Lakes, and Energy (EGLE) (project contact at
EGLE: Jake Wilkinson).

The street lights that were replaced are around the parking lot of the Lodge, the streets lights
along  Golf Course Road (the entry road into the resort), the cabin road between Golf Course
Road and the golf course, and the cabin road between Golf Course Road and the north side
forest were . These were high pressure sodium light fixtures, and were not shielded.

The high pressure sodium lighting used for the street lighting on the property was older
technology. Since they had been installed, newer technology for street light fixtures have been
developed that use less energy. We had an energy audit performed in 2018 / 2019 by Michigan
Energy Options which highlighted the areas where we can be more energy efficient (audit
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performed via a grant provided by WUPPDR). One of the
recommendations for improving our energy efficiency at the Lodge (ie.
energy conservation measures) was to replace the high pressure
sodium light fixtures and bulbs with LED street lights.

As well, these street light fixtures were casting light in unnecessary
areas. In other words, the older light fixtures were contributing to light
pollution. This unnecessary light was taking away from the natural
darkness that the Keweenaw is known for and stargazers crave at the
Lodge.

Street lights around the world are one of the highest contributors to light pollution. Thus, the
street light project was on the top of our list for addressing our dark sky initiatives.

We started working on it in the summer of 2020, with a sample of one fixture installed in August
2020 to see how the fixture would look and work on the property (on Golf Course Road, near
cabins 24 and 25). After feeling comfortable with the sample light we selected, we ordered the
remaining 27 fixtures. Due to a backlog of the lights we did not receive this order of lights until
late Fall 2020. As well, the electrical contractor, Bay Electric was backlogged with multiple
projects. This led to the light being installed in January and February 2021.

Bay Electric installing new street lighting at the Lodge — in the Lodge Parking Lot
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Bay Electric installing new street lighting at the Lodge — in the Lodge Parking Lot

The light fixtures that we selected were from Truly Green Solutions, a Cobrahead RWL G2
model.

Here are the before-and-after pictures for when the street lights were replaced with dark-sky
compliant street lights in the Lodge parking lot and along the cabin road on property (via our
webcams from our web site).
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Hole 1 / Brockway Webcam, with the old street lights in place. This shows how much light was being cast across hole number 1.

Hole 1 / Brockway Webcam, with the Hole 1 street light replaced with Dark-Sky Compliant light fixtures (but the cabin road street
lights not yet changed out)

Hole 1 / Brockway Webcam, with the Hole 1 street light and cabin road street lights replaced with Dark-Sky Compliant light fixture
(note: even with more street lights working on the cabin road, there is less light pollution on the golf course)
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Why are we so focused and intentional in our lighting at the Lodge? It is because of the benefits
of the dark skies to human beings, wildlife, and our natural surroundings in the Keweenaw. The
benefits of dark skies are:

● Improve one’s circadian clock (or rhythm) — sleep patterns, hormone release, eating
habits and digestion, and body temperature; for good health, we need sunshine as well
as darkness [ i.e. better circadian clock means a better sleep, which contributes to better
overall health ]

● Improving ecological integrity — many plants, wildlife, and insects rely on darkness to
forage, breed and navigate, thus dark skies help them survive. [ e.g. many birds migrate
at night, and the top of the Keweenaw is one of their byways ]

● Ensuring the full enjoyment of a wilderness
experience

More research on how light affects humans and wildlife can
be found on the IDA’s website at:

● https://www.darksky.org/our-work/grassroots-advocacy/resources/research/

Watch the short film, Losing the Dark (2013), about the changes of the darkness and watch the
trailer of the Saving the Dark (2019) movie produced by savingourstars.org.

URLs:

● https://keweenawmountainlodge.com/2021/02/22/energy-efficient-and-dark-sky-compliant-street-li
ghting/
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Stargazing: Night Sky Photography Workshop, June 10, 2021

JUNE 17, 2021 BY PAM DYL
June 10, 2021: Night Sky Photography Workshop Recap
This summer we have three night sky photography workshops planned at the Keweenaw
Mountain Lodge as part of our stargazing activities. These workshops are to teach night-sky and
photography enthusiasts how to take high-quality pictures of the dark sky.

Our first night sky photography workshop was held earlier this month, during the month’s new
moon on June 10, 2021. The workshop started with a classroom session discussing topics such
as: camera settings, camera equipment, locations around the Keweenaw that have clear
viewing points, other night sky photography topics that were discussed were: Northern Lights,
Moon, Lightning, Meteors/Fireballs/Shooting stars etc. The classroom session was about an
hour and fifteen minutes long, next was the hands-on part of the workshop.

To be able to see the stars at night, good weather is needed. After finishing up the indoor lecture
portion of the workshop in the Outdoor Activity Center, we stepped outside with our cameras to
find the weather being cloudy and foggy. We were hoping the weather would break during the
classroom session but we were not that fortunate.

That did not deter the enthusiasm of the group. We decided to go on an adventure and headed
up to Brockway Mountain in hopes of being able to see some stars. It was eerily foggy on the
drive up to the mountain, and we regrouped at the top. We hung out and chatted and patiently
waited for the stars to come out. The stars did break through the clouds every little while.

Just as we were all getting ready to call it a night, one of the group’s participants, Misael, got
down on one knee and proposed to his girlfriend, Jessica. She of course, said YES!!
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What a great way to end the evening. Congratulations Miseal & Jessica!!
There will be two more workshops this summer, July 9 and August 8, 2021. Reserve your spot
by emailing outdoor-activities@keweenawresort.com or by calling 906-289-4403 ext 4

URLs:

● https://keweenawmountainlodge.com/calendar/stargazing-night-sky-photography-workshop/
● https://keweenawmountainlodge.com/2021/06/17/june-10-2021-night-sky-photography-workshop-

recap/
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Stargazing: Night Sky Photography Workshop, July 9, 2021

JULY 11, 2021 BY PAM DYL
July 9, 2021: Night Sky Photography Workshop Recap
This summer we have three night sky photography workshops planned at the Keweenaw
Mountain Lodge as part of our stargazing activities. These workshops are to teach night-sky and
photography enthusiasts how to take high-quality pictures of the dark sky.

Our second night sky photography workshop was held this past Friday, during the month’s new
moon on July 9, 2021. We met in the Lodge’s conference center, as the workshop started with a
classroom session discussing topics such as: camera settings, camera equipment, and
locations around the Keweenaw that have clear viewing points. Other night sky photography
topics that were discussed were: Northern Lights, Moon, Lightning, Meteors/Fireballs/Shooting
stars etc. The classroom session was about an hour long.

To be able to see the stars at night, good weather is needed. We had wonderful weather. So
after finishing up the indoor lecture portion of the workshop, we stepped outside with our
cameras.

The group split into two, with one group going to one of the prime locations on the property to
view the Milky Way (hole 9 green), while the other group headed to the top of Brockway
Mountain.
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Instructor, Pam Dyl, was able to show the group on hole 9 green how she works with the
settings on her camera. For example, here are two photos she took during the outdoor session
of the Milky Way. In the second photo, you can see the flag stick on hole 9 green, with the Milky
Way above the treeline.  As a bonus, there are 5 shooting stars in that picture.
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The second group headed to Brockway Mountain, where Scott Ochodnicky, from Copper Harbor
Observatory, showed how the Stellina telescope can highlight. Lodge team member, Chris
Guibert, was part of the group on Brockway Mountain with Scott was able to take some pictures
of the Milky Way on Brockway Mountain and Scott’s Stellina telescope.
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There will be one more workshop this summer, August 8, 2021. Reserve your spot by emailing
outdoor-activities@keweenawresort.com or by calling 906-289-4403 ext 4

URLs:

● https://keweenawmountainlodge.com/calendar/stargazing-night-sky-photography-workshop-2/
● https://keweenawmountainlodge.com/2021/07/11/july-9-2021-night-sky-photography-workshop-re

cap/
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Stargazing: Night Sky Photography Workshop, August 8, 2021

AUGUST 9, 2021 BY CHRIS GUIBERT
August 8, 2021: Night Sky Photography Workshop Recap
This summer we have had three night sky photography workshops at the Keweenaw Mountain
Lodge as part of our stargazing activities. These workshops taught night-sky and photography
enthusiasts how to take high-quality pictures of the dark sky.

Our third night sky photography workshop was held this past Sunday, during the month’s new
moon on August 8, 2021, and a couple of days before the peak of the Perseid Meteor Shower.
For the first half of the class, Nathan Bett shared his techniques in a classroom presentation.
The second half of the class we journeyed out onto the ninth fairway and had some hands on
learning.

The “class room” portion of the workshop lasted around 1.5 hours, during which time several of
Nate’s nuggets for taking night sky photos were discussed.
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After finishing up the indoor lecture portion of the workshop, we journeyed outside with our
cameras onto the ninth fairway for some hands on learning. To be able to see the stars at night,
good weather is needed. It had rained earlier in the day, and was cloudy for most of the
afternoon. However, the evening had some glimmer of hope.  It was not the clearest of nights,
but attendees were able to see some stars, take some pictures, and get some specific
experience with Nate. Nate spent time walking around to each attendee’s setup on Hole 9 and
talking about their different settings. The sky was thick with moisture and haze from distant
wildfires, however, we all walked away with more insight into night sky photography.
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Instructor, Nate Bett, was able to show the group on hole 9 green how he works with the
settings on his camera. [ Photo credit: Chris Guibert ]

Attendees of the August 8th workshop work on their night sky photo skills on the fairway of Hole
9 at the Keweenaw Mountain Lodge. [ Photo credit: Tom Oliver ]
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Below is a map of the stargazing locations on the Keweenaw Mountain Lodge property. The
location on Hole 9 where the outside portion of the workshop was held is identified on the map
with the black camera icon.

About the Instructor: Nate Bett

Nathan Bett is a photographer and educator in Hancock Michigan. Although
originally from Marquette, Michigan, Nathan recently relocated to Hancock from
New York City, where he taught at the City University Of New York, and
represented a major camera manufacturer as a technical specialist in photography.
He now spends his time indulging in the over abundance of natural beauty in his

native UP and spending excesses of time outdoors with his family. Nathan maintains a passion
for photography and the outdoors that he delights in sharing with students. His work can be
viewed at nathanbett.com and @natebett and @artmonstermedia on Instagram.
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URLs:

● https://keweenawmountainlodge.com/calendar/stargazing-night-sky-photography-workshop-3/
● https://keweenawmountainlodge.com/2021/08/09/august-8-2021-night-sky-photography-worksho

p-recap/
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Stargazing: Dark Sky Light Management Workshop, November 3, 2021

NOVEMBER 5, 2021 BY ADMIN
November 3, 2021: Dark Sky Light Management Workshop
Recap
We held a workshop on Wednesday, November 3rd, 2021 that covered light management, and
what we are working on at the Lodge to foster dark-skies at the Lodge and in the Keweenaw.

The Lodge has been working to reduce it’s light pollution on the dark sky for the past year or so.
KML staff member, Mike Miller, has been responsible for the light management, and
inventorying the lighting at the Lodge. As part of that activity, he has been able to see where the
Lodge can improve on both lighting and energy efficiency. This has helped move the Lodge
forward with the International Dark Sky Park designation application that is currently being
reviewed by the International Dark-Sky Association.

In this workshop, Mike went through the history of the Keweenaw and the Lodge to give the
attendees a perspective of where the Lodge has come from, and what makes the Keweenaw so
special — including for stargazing. He went through the negative effects that artificial light has
on one’s environment, and then what we have been doing at the Lodge to decrease our effect
on light pollution.

Here is a bullet point of the topics covered:

● Brief Lodge/Keweenaw history and background
● International Dark-Sky Association (IDA) background info
● Defined Light Pollution, its varieties (glare, cluster, light trespass, and skyglow), and

explained the effects of light pollution on the environment (fireflies, sea turtles, birds and
insects specifically), as well as the negative effects on humans.

● IDAs various requirements for outdoor lighting
● The Lodge’s strategy for choosing our dark sky lighting and our lighting management

plan
● Q&A

The 30-minute talk can be viewed via the link below.

About the Instructor: Mike Miller

Mike Miller is a staff member at the Keweenaw Mountain Lodge. As a
member of the facilities maintenance team at the Lodge, he is responsible
for the light management at the resort, and has been working to have the
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Lodge’s lighting be dark-sky compliant in order for Lodge guests and the general public to enjoy
the stars at the top of the Keweenaw.

URLs:

● https://keweenawmountainlodge.com/calendar/stargazing-dark-sky-light-management-workshop/
● https://keweenawmountainlodge.com/2021/11/05/november-3-2021-dark-sky-light-management-

workshop-recap/
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Stargazing: Northern Lights Photography Workshop, November 6, 2021

NOVEMBER 9, 2021 BY TOM OLIVER
November 6, 2021: Northern Lights Photography Workshop
Recap
We are now shifting into our northern lights season with workshops, and held our first northern
lights photo workshop this past Saturday, November 6th. We had three night sky photography
workshops during the summer, and a fall color photo workshop in October. This northern lights
photo workshop is a nice transition into the winter, where we have the possibilities of seeing the
northern lights in the Keweenaw (October to April has the highest probabilities to see the
northern lights).

The northern lights photo workshop on Saturday was a success. We had 3 people at the
session (limit is 5 persons), along with myself and the instructor, Nate Bett.  All the participants
expressed great satisfaction to me afterwards.

For the first half of the class, Nathan Bett shared his techniques in a classroom presentation.
The second half of the class we journeyed out onto the ninth fairway and had some hands on
learning.

The “class room” portion of the workshop lasted around an hour and a half, during which time
several of Nate’s nuggets for taking night sky photos were discussed and he was able to spend
some time with participants teaching them about their specific cameras and their settings.
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After finishing up the indoor lecture portion of the workshop, we journeyed to Hunters Point, in
Copper Harbor, with our cameras for some hands-on learning.
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We were fortunate to have the clouds clear and Nate was able to show the photographers that if
the atmospheric conditions warrant it, even with lower KPI values, the sensors of the cameras
could pick up Aurora glow. He also demonstrated light painting, during which one of the
photographers caught a beautiful bright shooting star. We were out on site until 10:30 pm and
participants were still eager for taking more pics.
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Our next Northern Lights Photo Workshop will be held December 4th.  Please contact the
Keweenaw Mountain Lodge, Outdoor Activity Center or Events Department for more details and
to reserve your space.

About the Instructor:
Nate Bett

Nathan Bett is a
photographer and
educator in Hancock
Michigan. Although

originally from Marquette, Michigan,
Nathan recently relocated to Hancock
from New York City, where he taught at
the City University Of New York, and
represented a major camera
manufacturer as a technical specialist
in photography. He now spends his
time indulging in the over abundance of
natural beauty in his native UP and
spending excesses of time outdoors
with his family. Nathan maintains a
passion for photography and the
outdoors that he delights in sharing with
students. His work can be viewed at
nathanbett.com and @natebett and
@artmonstermedia on Instagram.

URLs:

● https://keweenawmountainlodge.com/calendar/stargazing-northern-lights-photography-workshop/
● https://keweenawmountainlodge.com/2021/11/09/november-6-2021-dark-sky-light-management-

workshop-recap/
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Stargazing: Northern Lights Photography Workshop, December 4, 2021

DECEMBER 7, 2021 BY TOM OLIVER

December 4, 2021: Northern Lights Photography Workshop
Recap
Our second photography workshop in our series focusing on photographing the northern lights
was a success. We had 4 people participate in the session (limit is 5 persons), along with myself
and the instructor, Nathan Bett. Unfortunately, the weather didn’t cooperate with us for being
able to get some practical experience following the instructional portion of the evening – the
skies were cloudy and were intermittently dropping a bit of snow. Nonetheless, Nathan’s
instruction and discussion was informative, interesting, and fun. Afterwards, even without having
the chance to see or photograph the night sky, every participant expressed great satisfaction to
me about what they learned.

For the first portion of the class, Nathan Bett shared his extensive knowledge of auroras,
night-time photography techniques, camera technology, and helpful additional resources in a
classroom presentation. Nathan then spent time helping each participant to become more
familiar with their own personal equipment (which ranged from pro-sumer DSLR cameras to
smartphone cameras). Typically, the remainder of the class is used for some hands-on learning,
either by viewing the dark sky from one of the golf course fairways at the lodge or venturing out
to an agreed upon nearby destination which can also provide expansive views of the sky.
All-in-all, this workshop lasted around two hours, during which time several of Nathan’s tips for
taking night sky photos were discussed and he was able to spend some time with each
participant – getting to know them each a little better and teaching them about their specific
cameras and their settings.
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Auroras occur throughout the year. However, darkness is needed to be able to see them. The
long periods of daylight during the northern hemisphere’s summer months tend to render most
of them, during that time period, invisible to our eyes; so, we most often focus on seeing
northern lights during the remainder of the year. The months of January, February, and March,
because of their long nights, tend to be the most popular times to go Aurora hunting.
Additionally, The dates surrounding a new moon tend to have darker nights, which could
increase the likelihood of photographing the northern lights (if the weather cooperates). I can’t
think of a better way to spend a weekend – long, dark nights to learn about and possibly
see/photograph the northern lights and then (here at the Keweenaw Mountain Lodge) plenty of
snow to play in during the day.

The Keweenaw Mountain Lodge has scheduled multiple Northern Lights Photography
Workshops for this winter season – each one scheduled for a weekend around the time of a
new moon. Our next Northern Lights Photo Workshop will be held Saturday, January 29th, 2022
at 7:30pm.

Please see our Calendar of Events for the complete listing of upcoming workshops, then contact
the Keweenaw Mountain Lodge – Outdoor Activity Center or Events Department for more
details and to reserve your space.

About the Instructor: Nate Bett

Nathan Bett is a photographer and educator in Hancock Michigan. Although
originally from Marquette, Michigan, Nathan recently relocated to Hancock from
New York City, where he taught at the City University Of New York, and
represented a major camera manufacturer as a technical specialist in photography.
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He now spends his time indulging in the over abundance of natural beauty in his native UP and
spending excesses of time outdoors with his family. Nathan maintains a passion for photography
and the outdoors that he delights in sharing with students. His work can be viewed at
nathanbett.com and @natebett and @artmonstermedia on Instagram.

URLs:

● https://keweenawmountainlodge.com/calendar/stargazing-northern-lights-photography-workshop-
2/

● https://keweenawmountainlodge.com/2021/12/07/december-4-2021-northern-lights-photography-
workshop-recap/
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Stargazing: Moonlit Snowshoe Hike, January 15, 2022

JANUARY 16, 2022 BY CHRIS GUIBERT

January 15, 2022: Moonlit Snowshoe Hike Recap

“Our truest life is when we are in dreams awake,”

— Henry David Thoreau —

Last night’s moonlit snowshoe hike felt like a dream – it was truly a magical night for all.

About a month ago, the Outdoor Activities team at the Lodge was discussing different
adventures to do this winter season and that would be special and unique for guests. Night time
snowshoe hikes was one of the ideas. A great idea, especially with our drive to foster the night
sky activities in the Keweenaw. Upon further discussion to hash out how the hikes would go and
what dates would be good, someone suggested doing the hikes during the full moon!

We checked the lunar calendar and picked three Saturday nights that were close to a full moon:
January 15th, February 12th, and March 19th. Yesterday, January 15th, was our first scheduled
hike.
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Our group met at the winter Outdoor Activities Center (OAC) at 6:30pm and prepped for our
7:00pm departure. We readied our snowshoes and poles, checked our lights, layered our
clothing, and discussed the route. Some people brought their own snowshoes, others rented
and some took advantage of the free snowshoes available to lodging guests. For some this was
their first time snowshoeing, and for others this was their hundredth time. Regardless of
experience, all that was needed was a sense of adventure. At 7:10 we headed out the door and
began our trek. Mother nature gifted us a beautiful night. The moon was bright and we barely
needed to use our flashlights.

The snowshoe trail was recently packed, so it was easy to follow in the moonlight. We traversed
across the golf course and worked our way onto the Dancing Bear Trail. The moonlit shadows
waltzed across the snow. Walking through the woods felt like a waking dream. We trekked
under the cliffs glowing in the moonlight.
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The group gathered for a moment on the edge of the woods and OAC guide, Tom Oliver, tried
calling to a barred owl. He brought with him a small speaker with a prerecorded owl call. The
group was silent, hoping to hear a call back; however, all we could hear was a gentle whisper of
the night (there was hardly any wind). We trekked on, traversing back across the golf course.
We snowshoed our way towards the main entrance of the Lodge on US Hwy 41. We crossed
the driveway and started to climb the Blue Trail, a historic legacy trail built by the National Youth
Administration (NYA) in the late 1930’s. We stopped one more time for Tom to try to get a barred
owl to call, however, still no luck for a returned call by a creature in the wild. The Lodge was
soon in our sights and the group made one final push up the last hill to the warmth of the historic
Lodge building.

Ver. 4.1 137

https://keweenawmountainlodge.com/activities/golf/
https://livingnewdeal.org/glossary/national-youth-administration-nya-1935/
https://livingnewdeal.org/glossary/national-youth-administration-nya-1935/


IDA Application: Keweenaw Dark Sky Park May 2022

When we originally planned this adventure, we had no idea what the weather would be like. The
Keweenaw receives over 200 inches of snow a year – let us just say it is SNOWS A LOT! We
were gifted a beautifully clear night for our first ever Moonlit Snowshoe Hike at the Lodge.
Fifteen of us had a magical experience that will be hard to forget. A dreamlike trek under the
moon and the stars with friends old and new. It was truly fun, joyous and adventuresome.
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Additional Resources

● Learn more about future Moonlit Snowshoe Hikes
● Learn more about Stargazing activities at the Lodge
● Learn more about our application to become a designated International Dark Sky Park

URLs:

● https://keweenawmountainlodge.com/calendar/winter-moonlight-snowshoe-hikes/
● https://keweenawmountainlodge.com/2022/01/16/january-15-2022-moonlit-snowshoe-hike-recap/
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Snowshoe Hare Event, with a Moonlit Snowshoe Hike, February 12, 2022

FEBRUARY 14, 2022 BY TOM OLIVER

2022 Snowshoe Hare Recap
On 12 February 2022, we expanded our winter event offerings by hosting the Snowshoe Hare.
The Snowshoe Hare was a celebration of snowshoeing in the Keweenaw. As a themed event, it
was highlighted by planned snowshoeing activities throughout the day and evening. Those
activities included a presentation on Snowshoe Hare ecology in the afternoon, and
hare/rabbit-themed cuisine offered in the Lodge’s restaurant and Little Cabin Café.

The weather conditions at the Keweenaw Mountain Lodge cooperated the entire day. The high
temperature only reached 7℉. However, the mostly-clear skies and low wind speeds gave a
beautiful backdrop to the day’s activities. One person described the landscape as “it’s like
Narnia around the Lodge.”
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Snowshoe racer, Amy Snow, running on a single-track section of the race course.

A Snowshoe Race was the first activity of the day. The 1.4 mile (2.25 km) course followed a
combination of wide, flat groomed and narrow single track trails. The course made its way
through the open areas and the wooded settings of the lodge property. Three runners completed
the race, with times ranging from 18:04 to 35:48. The overall and top men’s finisher was Drew
Wilson, setting the course record of 18:04. Amy Oestreich, the top female finisher, set the
course record for women at 25:38.
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Drew Wilson, top finisher for the inaugural Snowshoe Hare Snowshoe race.

The second activity of the day was a Mindful Snowshoe Hike, led by Dayna Browning, a
certified Koru Mindfulness instructor and wellness advocate from Michigan Technological
University. Dayna led eight snowshoers on the 1.5 mile snowshoe hike focused on balance,
being mindful and quiet, and connecting with their surroundings. Through her guidance
participants experienced nature and the elements using all their senses. One snowshoer
reported a great sense of relaxation from the hike, expressing that he felt “refreshed from the
moderate activity and the crisp clean air filling his lungs.” Another snowshoer stated she felt
peaceful from her heightened sense of awareness among the quiet snow-filled trees.

Mindful snowshoers participate in introductions and itinerary, from instructor Dayna Browning.
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Later in the afternoon, Tom Oliver (the lodge’s Events and Educational Specialist) gave a
presentation on Snowshoe Hare (Lepus americanus) ecology. Eleven guests attended the
presentation. They learned the differences between rabbits and hares, the adaptations of
snowshoe hares for surviving the harsh conditions of the north woods, the groundbreaking
research on snowshoe hares that has helped biologists understand predator/prey relationships,
and what conservation threats exist for snowshoe hares.

“If what you saw was this big…it was NOT a Snowshoe Hare!”

To close out the event, a Guided Moonlit Snowshoe Hike, was led by Chris Guibert (the lodge’s
Outdoor Activities Lead) and Tom Oliver. Twenty participants headed out into the still cool air of
the night, exploring the forest and grounds of the lodge. In total, the snowshoers hiked about
1.75 miles. Although participants had red-colored lights to help their nighttime navigation, the
combination of moonlight and white snow made flashlights unnecessary. While most participants
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had prior snowshoeing experience, almost none had ever done it at night. The feedback we
received for this experience was all positive, with participants using words like “amazing,”
“unbelievable,” and “beautiful.”

Moving through the northwoods illuminated by only moon and its light reflected off the snow, is an unforgettable
experience

To round out the Snowshoe theme, the Little Cabin Café offered rabbit sausage soup, as a
lunch special, to help warm snowshoers coming in from the cold. The flavors of the sausage in
the soup were complimented by those of kale, root vegetables, and chickpeas. The restaurant
at the lodge offered Hasenpfeffer (marinated, slow-cooked rabbit), served with broccoli and
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jeweled rice. The Hasenpfeffer was tender and delicious and accented perfectly by the dried
fruits in the jeweled rice.  Grand Rabbits Cream Ale by Blackrocks was also available – and on
theme.

The Keweenaw Mountain Lodge partnered with Iverson Snowshoes and the Keweenaw
Outdoor Recreation Coalition (KORC) for this event. Iverson Snowshoes provided promotional
materials as well as  a variety of their snowshoe models which could be used by patrons, free of
charge. The Iverson snowshoes were borrowed 5 times over the course of the day. KORC had
members on-site to explain the efforts of the organization and a specific call to action they are
currently pursuing. KORC reported that they had several new members join, as well as a dozen
forms for their latest call to action completed onsite.

Lodging guest, Brad Smit, is shown how to lace up the bindings on the Iverson traditional snowshoes he borrowed,
courtesy of Iverson Snowshoes.

URLs:

● https://keweenawmountainlodge.com/calendar/snowshoe-hare/
● https://keweenawmountainlodge.com/calendar/winter-moonlight-snowshoe-hikes-2022-02-12/
● https://keweenawmountainlodge.com/2022/02/14/2022-snowshoe-hare-recap/
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Stargazing: Moonlit Snowshoe Hike, March 19, 2022

MARCH 21, 2022 BY TOM OLIVER

March 19, 2022: Moonlit Snowshoe Hike Recap
This past December, the Outdoor Activities team at the Lodge was discussing different, special,
adventures to offer guests this winter season. Night time snowshoe hikes were one of the ideas.
Ultimately, we decided to experiment with offering monthly guided snowshoe hikes under the
light of the full moon. This turned out to be a great idea, especially with our drive to promote
activities under the Keweenaw night sky.

Beginning a new program of night activities came with
its own set of challenges and uncertainties, though.

1. We didn’t know what participants would expect
from such an experience. Would people arrive
with headlamps and flashlights or expect to
follow a lighted path?

2. Under normal circumstances, guiding these
types of activities has possible complications
(e.g., managing large groups, people who
might get cold and want to return early,
someone getting injured, and varied levels of
experience among participants) for which
plans need to be established. Add in the
darkness of night and potential complications
can become very challenging.

3. The winter weather in the Keweenaw is
extremely unpredictable. We could end up
planning activities to happen under clear skies
or be socked-in with a blizzard that drops
12-18” of snow overnight.

Setting the plan for the guided snowshoe hikes in motion, we
ordered flashlights that emit red light for use instead of standard
flashlights and headlamps, made sure that at least two staff
members were always leading the excursions to ensure that no
one went too fast and that no one would get left behind, and set
the dates for the hikes based on the full moon dates for January,
February and March.
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The March 19th guided snowshoe hike had ten participants (nine adults and one child).  Of the
three hikes we guided this winter, this hike turned out to be the most challenging. We needed to
set the time later in the evening due to the time change which occurred the week previous,
meaning that the hike began an hour later than the others. Even so, the excursion began more
as a twilight hike, instead of moonlit.

Also, on that particular evening, the moon wasn’t
scheduled to rise until very near the time we would be
finishing. This resulted in visibility being far less than the
other hikes, for which the moonlight reflecting off the snow
had provided enough light that we never needed the red
flashlights. On this hike red-lights were definitely needed in
wooded, pitch black, sections of the trail. Plus, during the
week before the hike, the region experienced
unseasonably warm temperatures, which caused portions
of the trail to get buried by small avalanches from cliff lines
overhead, while other sections of the trail would collapse
under foot, due to snow melt undercutting the trail.

With all of the obstacles encountered on this particular
hike, though, everyone approached it with an adventurous,
helpful spirit and every participant expressed that they had
a great time, learned new things, and were pleased they
had tried something they had never done before.
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As we finished the hike, the moon was rising behind the Lodge, providing a beautiful backdrop
and grand finale. The thing we learned on this particular night is that the guided snowshoe hikes
at the Keweenaw Mountain Lodge, no matter if they are dreamlike excursions under the moon
and stars or vigorous and filled with obstacles, continue to be a truly fun, joyous, and
adventuresome experience.

Additional Resources

● Learn more about future Moonlit Snowshoe Hikes
● Learn more about Stargazing activities at the Lodge
● Learn more about our application to become a designated International Dark Sky Park

URLs:

● https://keweenawmountainlodge.com/calendar/winter-moonlight-snowshoe-hikes-2022-03-19/
● https://keweenawmountainlodge.com/2022/03/21/march-19-2022-moonlit-snowshoe-hike-recap/
● https://keweenawmountainlodge.com/2022/03/20/moonlit-lodge-a-beauty-photography/
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Stargazing: Northern Lights Photography Workshop, April 2, 2022

APRIL 5, 2022 BY TOM OLIVER

April 2, 2022: Northern Lights Photography Workshop Recap
Our most recent photography workshop in our series focusing on photographing the northern
lights was another success. We had five people participate in the session (the limit for this
session was 6 people). The unique benefit that participants gained from this workshop was that
there were four professional photographers on hand to help answer questions: Nathan Bett (the
instructor), Heather Krut (Nathan’s colleague), Chris Guibert (KML’s Outdoor Activity Lead), and
myself. Unfortunately, the weather did not cooperate with us for being able to get some practical
experience following the instructional portion of the evening – the skies were very cloudy and
showed no sign of clearing. Nonetheless, Nathan’s instruction and discussion was informative,
interesting, and fun. Afterwards, even without having the chance to see or photograph the night
sky, every participant expressed great satisfaction to me about what they learned.

For the first portion of the class, Nathan Bett shared his extensive knowledge of auroras,
night-time photography techniques, camera technology, and helpful additional resources during
a classroom-style presentation. Nathan then spent time helping each participant to become
more familiar with their own personal equipment (which ranged from prosumer DSLR cameras
to smartphone cameras). Typically, the remainder of the class is used for some hands-on
learning, either by viewing the dark sky from one of the golf course fairways at the lodge or

Ver. 4.1 149



IDA Application: Keweenaw Dark Sky Park May 2022

venturing out to an agreed upon nearby destination which can also provide expansive views of
the sky.

All-in-all, this workshop lasted around two hours, during which several of Nathan’s tips for taking
night sky photos were discussed and he was able to spend some time with each participant –
getting to know them each a little better and teaching them about their specific cameras and
their settings.

Auroras occur throughout the year. However, darkness is needed to be able to see them. The
long periods of daylight during the northern hemisphere’s summer months tend to render most
of them, during that time period, invisible to our eyes; so, we most often focus on seeing
northern lights during the remainder of the year. The months of January, February, and March,
because of their long nights, tend to be the most popular times to go Aurora hunting.
Additionally, the dates surrounding a new moon tend to have darker nights, which could
increase the likelihood of photographing the northern lights (if the weather cooperates).
Although the winter season is approaching its end, I can not think of a better way to spend a
weekend – using the long, dark nights to learn about and possibly see/photograph the northern
lights and then (here at the Keweenaw Mountain Lodge) having plenty of snow to play in during
the day.

The Keweenaw Mountain Lodge has scheduled multiple Northern Lights Photography
Workshops for this winter season – each one scheduled for a weekend around the time of a
new moon. Our next Northern Lights Photo Workshop will be held Saturday, April 30th,
2022 at 7:30pm.

Please see our Calendar of Events for the complete listing of upcoming workshops, then contact
the Keweenaw Mountain Lodge – Outdoor Activity Center or Events Department for more
details and to reserve your space.

URLs:

● https://keweenawmountainlodge.com/calendar/stargazing-northern-lights-photography-workshop-
5/

● https://keweenawmountainlodge.com/2022/04/05/april-2-2022-northern-lights-photography-works
hop-recap/
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An Example of a Sign on Property
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Sample of Social Media Posts
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Appendix E: Email: Keweenaw County - Zoning Ordinance - Comments

Below is a copy of an email sent to the Keweenaw County Planning Commission during the
open-comment-period in February 2022. In the email, we highlight to the commission the
importance of dark-sky compliant lighting and suggest several additional items for the
commission to think about when updating the lighting ordinances for the county. We reference
the International Dark-Sky Association’s lighting guidelines.
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