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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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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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:
Applying for Category:
Address:
Main Contact:

Land Area:

Ver. 2.1

Keweenaw Dark Sky Wilderness,
headquartered at the Keweenaw Mountain Lodge
Dark Sky Park
14252 US Hwy 41, Copper Harbor, Michigan 49918, USA
John Mueller
E: john@keweenawresort.com
P: 906-289-4403
W: https://keweenawmountainlodge.com
177 acres, plus surrounding areas
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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.

Ver. 2.1

5

IDA Application: Keweenaw Dark Sky Wilderness

October 2021

Nomination Letter

John Mueller, IDA Member #: 24895
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Executive Summary
The Keweenaw Mountain Lodge is applying to be designated as an International Dark Sky Park,
named “Keweenaw Dark Sky Wilderness”. 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 177 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
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
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skies and more individuals are educated about dark skies since there is a clear leadership to
champion the cause.
With this application, we are applying to have the designated name be a “wilderness”,
Keweenaw Dark Sky Wilderness, as opposed to being called Keweenaw Dark Sky Park. The
Keweenaw peninsula, namely the top of the Keweenaw where the Lodge sits, is a raw and
rustic wilderness. We feel that with the remoteness of the Lodge and the Keweenaw area, along
with its relatively limited development, having visitors understand they are in the wilderness is
important. Having “wilderness” in the title as opposed to “park” helps people have a better
understanding that they can enjoy the wilderness atmosphere that the Lodge and the top of the
Keweenaw offer.
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 our 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 darkskywilderness.com (&
keweenawdarkskywilderness.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://darkskywilderness.com

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

Ver. 2.1

8

IDA Application: Keweenaw Dark Sky Wilderness

October 2021

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. 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.

2
3

Source: https://k1025.com/copper-harbor-farthest-from-interstate/
Source: https://www.bloomberg.com/news/articles/2012-10-11/how-far-can-you-live-from-an-interstate-highway
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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.

Ver. 2.1
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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.

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.
The current size of the property is 177 acres, with additional acreage being added. See the
Appendix for Additional Developments with Property in the Keweenaw to Increase the Dark Sky
Initiatives.

Ver. 2.1
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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
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

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.
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Source: lightpollutionmap.info, using the VIIRS 2020 data for the map overlay

Keweenaw County and Keweenaw Outdoor Recreation (KORC) have submitted proposals to
the Michigan Department of Natural Resources (DNR) to purchase close to 16,000 acres which
would become a state park. This land is adjacent to the Lodge property. If that land purchase
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takes place, it would create the 3rd largest state park in Michigan and would make most of the
tip of the Keweenaw an outdoor destination This will help protect the dark skies from light
pollution. [ More info is provided in Appendix B ]

Milkyway, at High Rock - Keweenaw Point (photo taken by Chris Guibert)
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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
4
5

Source: https://www.darksky.org/our-work/conservation/idsp/parks/
Public Act 451 of 1994, as referenced in Dr. T.K. Lawless County Park application, page 61
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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. It shows the 2020 measurement of
light pollution on a panned out map of the Keweenaw Peninsula, with Keweenaw Mountain
Lodge being the red pin. It also shows that the Keweenaw Mountain Lodge is 35 miles from any
significant light pollution.
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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 2020. Since then we have been
working on decreasing the light pollution as you will read in the lightscape management plan.
For example, we embarked on replacing the street lights on the property over the past year, with
the majority of the street lights on property being dark sky compliant and LED as of February
2021.
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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.
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
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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).
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: event 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:
●
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Lightscape Management Plan
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
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.

Property Map, with Lighting Locations
Below are property maps of the resort. The first map shows a satellite view of the entire 177
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 8% of the Lodge property has lighting (<14 acres of the 177 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
September 6, 2021. We inventoried 164 outside lights, with 151 of them (92%) 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 snow terrain park, those
lights will only be turned on when the terrain park is used (which is not later than 10pm on any
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given night), and it is not being used at this time6. Taking this into consideration, it could be
argued that 100% of the outside lighting that is used regularly on the Lodge property is dark-sky
compliant, which would put the Lodge at this time above the 90% threshold for designated Dark
Sky places. That said, we continue to 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
area, 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.

----- 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 Sept 6, 2021)
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Notes referred to in the lighting inventory spreadsheet above:
●

●

●

●

●

●

Ver. 2.1

Note 1: Even though the street light fixture is fully shielded, 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: There are two wall back lights, 1 on the south side of the Main Lodge /
Conference Center and 1 at the service entrance of the Main Lodge / Conference
Center, that are 3,000K or less in color temperature. However, they are not fully shielded
and are not energy efficient. We are researching lights that can replace these two light
figures, and that fit our lighting requirements and still provide safety lights for their
respective areas of the building.
Note 3: On the entrance sign of the Keweenaw Mountain Lodge (on US Hwy 41), we
have two light fixtures that are not fully shielded, and don’t point completely downward.
As well, the two light fixtures use halogen light bulbs. We are working to move the
location of the lights so they are downward facing, and to replace the lights with fully
shielded fixtures, be 3,000K color temperature, and energy efficient (e.g. LED light
bulbs).
Note 4: The two light fixtures are on the cart barn and one of our maintenance shop
buildings. They are older street lights, like we replaced along Golf Course Road and the
parking lot earlier this year. We look to replace them with LED lighting that is fully
shielded with 3,000K color temperature or less.
Note 5: The wall pack light fixture on the water treatment building is not fully shielded.
We will replace it with a similar light fixture that we will use on the Main Lodge /
Conference Center (see Note 2).
Note 6: 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.
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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 replace these light fixtures to be in line with our lighting
requirements. 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).

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

Outside lighting must be dark-sky compliant: fully shielded, 3,000K color temperature or
less. Where it is an option, use timers and motion sensors.
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
provide for the enjoyment of stargazing and other nighttime activities, while still providing
supplemental lighting for safety and navigation.
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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.
Illuminated Signs
We use very few illuminated signs on property. The illuminated signs that we do currently have
on property are at the property entrance on US Hwy 41 and cabin number signs on the cabin.
The lights that illuminate these signs comply with the dark-sky lighting requirements.
Any illuminated signs that we install on property in the future are preferably to use dark-sky
compliant lighting. 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).

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.
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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.

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
51 unique date/location sky-quality readings were taken on the Lodge property from February to
September 2021, with between 3 and 6 readings per unique date/location. The average Zenith
readings on the Lodge Property was 21.517 magSQM/arcsec2.
Sky Quality Measurements
7

In early June 2021, as part of the IDA review process of our first version of our application, John Barentine (IDA)
performed a statistical analysis on the measurements we provided between February and April 2021. In his statistical
analysis of that initial set of data, he removed outliers to get a clearer analysis of the data. The result of his statistical
analysis of that initial data indicated a 21.6±0.2 magSQM/arcsec2. His email with that analysis is included in the
appendix with the raw data.
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Hole 1 Tee Box

Hole 8 Fairway

Back 9 Trailhead
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Zenith
Readings

Date

Time

Temperature

21.42

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

21.62

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

21.42

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
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Tennis Court

Open Field, East of
Tennis Court

Behind Cabin 23

In Front of Cabin 7,
on Golf Course

Ver. 2.1

October 2021

22.08

9/10/2021

10:18pm

65

21.43

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

21.56

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

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

21.68

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

21.61

Average

21.53

4/3/2021

10:34pm

47
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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

21.34

Average

21.34

4/10/2021

10:00pm

48

* 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)

The table above shows the median of the Zenith readings. Up to 6 readings were taken each
time a reading was recorded (the raw data consists of 290 readings to compile the means for
the 51 date/location readings that are shown in the table above). The raw data for the sky
quality measurements can be found in the Appendix. The raw data can be found also on our
website (in a spreadsheet format).
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.
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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

Hebard Park

20.91

4/15/2021

10:08pm

40

Copper Harbor State
Park

21.39

4/15/2021

10:20pm

40

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
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Horizon Photos on Lodge Property
Pictures were taken of the horizon from the Lodge property to indicate the various views from
the Lodge property looking north, east, west, south.
Horizon Photo, looking north, from the disc golf course, Hole 1, taken April 9, 2021

Horizon Photo, looking east, from the tennis course, taken April 17, 2021
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Horizon Photo, looking west, from Hole 1 tee box, taken April 17, 2021

Horizon Photo, looking south, from Hole 9 green, taken April 4, 2021
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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
nominal fee.
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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).
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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.

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.

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 April to April (spring-to-spring). These events are designed to excite and educate guests
about the benefits of eliminating light pollution and appreciating the dark sky.

Date

Event

Notes

June 10, 2021

Night Sky Photo Workshop and View the night sky and solar
eclipse under a New Moon [ see
New Moon Viewing Party
blog post for review of the event ]

July 9, 2021

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

August 8, 2021

Night Sky Photo Workshop and View the night sky under a New
Moon and learn how to take the
New Moon Viewing Party
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

November 6, 2021

Northern Lights Photo Workshop

View the night sky and learn how
to take pictures of the Northern
Lights

December 4, 2021

Northern Lights Photo Workshop

View the night sky and learn how
to take pictures of the Northern
Lights

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.
8
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January 2, 2022

New Moon Viewing Party

View the Night sky under a New
Moon

January 29, 2022

Northern Lights Photo Workshop

View the night sky and learn how
to take pictures of the Northern
Lights

February 26, 2022

Northern Lights Photo Workshop

View the night sky and learn how
to take pictures of the Northern
Lights

March 2, 2022

New Moon Viewing Party

View the Night sky under a New
Moon

April 2, 2022

Northern Lights Photo Workshop

View the night sky and learn how
to take pictures of the Northern
Lights

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)

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.
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:

https://keweenawmountainlodge.com/2021/07/11/july-9-2021-night-sky-photography-workshop-recap/

Ver. 2.1

50

IDA Application: Keweenaw Dark Sky Wilderness

October 2021

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/

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.
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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 Adventure Company, Sam Raymond
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Letter from Copper Harbor Trails Club, Nathan Miller
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Letter from Keweenaw Economic Development Alliance, Jeff Ratcliffe
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Letter from Mariner North, Don and Peg Kauppi

Ver. 2.1

57

IDA Application: Keweenaw Dark Sky Wilderness

October 2021

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

Ver. 2.1

65

IDA Application: Keweenaw Dark Sky Wilderness

October 2021

Letter from Mt. Bohemia, Lonie Glieberman
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Appendix A: Sky Quality Measurement Raw Data
We started taking sky quality measurements earlier this year. Below is the raw data from these
measurements. These measurements were taken with a Unihedron SQM HTS: 9005.80.60.00.

Ver. 2.1

68

IDA Application: Keweenaw Dark Sky Wilderness

Ver. 2.1

October 2021

69

IDA Application: Keweenaw Dark Sky Wilderness

October 2021

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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Appendix B: Additional Developments with Property in the Keweenaw which
would Increase the Dark Sky Initiatives in the Area
The Lodge also has under contract another ~380 acres adjacent to the lodge property. This
would increase the Lodge property from 177 acres to 557 acres. On the property 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.

Ver. 2.1

74

IDA Application: Keweenaw Dark Sky Wilderness

October 2021

Keweenaw County and Keweenaw Outdoor Recreational Coalition (KORC) have submitted
proposals for the Michigan Department of Natural Resources (DNR) to purchase ~15,800 acres
at the top of the Keweenaw. If approved by the DNR, this would create the 3rd largest state park
in the state of Michigan. The Lodge sits adjacent to the proposed land purchase (see the map
below; the red pin indicates the location of the Lodge property).
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Source: https://www.keweenawoutdoorrecreation.org/

Ver. 2.1

76

