











Recording Change

Time-lapse cameras are being used to record Michelle Snowball and Aida
Cheemuk show the time-lapse

seasonal events such as freeze-up or break- : ,
camera in St. Michael.

up, episodic events such as winter storms, and
gradual change such as the thawing river banks.

Image from the time-lapse camera shows low snow levels in 2013.

Some communities are using time-lapse
cameras to create photo records of
environmental conditions throughout
the year, short videos documenting the
year in time lapse.

Cameras have been installed in
Golovin, Shishmaref, St. Michael,
Teller, Unalakleet and Nome

as part of the LEO Network
Community Camera Project.



Addressing the
Waste Problem

Some landfills and sewage
lagoons are vulnerable to
flooding and pose a pollution
threat. Residents are exploring
ways to get rid of the waste
stream entirely.

Sewage in some homes must

be collected in five-gallon honey
buckets and carefully transferred
outside for pickup. Once outside,
leaking of the waste is a common
problem. Shishmaref is exploring
rainwater, grey water, and
separating toilet systems.

For homes with these kinds of
systems, the result would be
elimination of the honey bucket,
no liquid waste to the sewage
lagoon, and reduced plastic and
cardboard waste.

Some homes in

the region have

no running water.
This in-home water
system is designed
to eliminate honey
bucket waste and
increase available

water for washing.

Tanks for rainwater
collection.

Sinks with running water.
Grey water goes to leach field.

Urinal and separating toilet
replaces honey bucket.

Renderings courtesy of
Alaska Native Tribal Health Consortium



Planning for Climate Change

Shaktoolik is a community of 250 people located
on a sand spit bordered by the Tagoomenik River
and Norton Sound. Along with Golovin, St. Michael,
Shishmaref, and Unalakleet, Shaktoolik is on the
Army Corps of Engineers list of priority communities
for addressing erosion. With funding from Sea Grant,
an adaptation planning process was performed in
2014 with a focus on erosion and flooding.
Outcomes from the planning process include
recommendation for developing a vegetated berm
to protect the shoreline, a storm surge mound to
provide refuge in times of high water, storm shelters

“We should be conscious of how we
develop projects like infrastructure.
We really need to think ahead.

The more prepared we are the
better off we will be.”
—Shirley Martin, St. Michael

and relocation of the community fuel tank farm. The
Shaktoolik planning process provides a model for
community engagement on addressing storm threats
in Western Alaska.

Workers build an earthen berm to help prevent flooding.
Photo courtesy of Terry Johnson.



« National Weather Service

Ta'_{e_ ho me records show an increase in
|_ average annual temperature
essons since the 1940s. Residents

report warmer summers and
winters, winter rains, less snow accumulation and
more extreme rain events.

+ Permafrost thaw, erosion and sea ice change
are increasing community vulnerability to storm
surge and flooding. Communities should revisit
emergency plans regularly to evaluate new
and emerging threats and to develop climate
appropriate strategies.

« Permafrost thaw is impacting critical
infrastructure. Monitoring systems are
recommended to provide early detection and to
prevent structural damage. Systems that allow for
regular adjustments, accommodate thawing soils,
or prevent thawing such as through active cooling
systems are of increasing importance.

+ Lack of adequate snow and ice has created
transportation failures interrupting travel
between communities and subsistence
harvest areas. Unusual weather conditions are
undermining traditional knowledge systems for
safe travel.

Floods, erosion and other threats sensitive to
climate change, pose a risk to infrastructure
and to safety. Having access to emergency
plans, shelters and resources that are
appropriate for new and emerging risks is a
public health priority.

The Army Corps of Engineers is planning for
three or more feet of sea level rise by 2100.
Revetment walls and berms can help protect
infrastructure in the near term. However, long
term solutions will require some communities to
move above the flood zone.

High costs will impede community-scale
relocation efforts. Phased relocation is, however,
much more affordable and practical. As old
infrastructure is replaced, local governments can
capitalize on the opportunity to construct new
infrastructure in better locations.

Historically, village sites were selected based
on proximity to harvest areas, transportation
routes, and barge landing. In addition to
enhancing climate resilience, selection of

new sites should consider the opportunity of
optimizing conditions for alternative energy
infrastructure.



Community plans should consider the challenges
as well as emerging opportunities for increasing
resilience, efficiency, and sustainability. Acquiring
locally relevant information and projections

about climate, soils, sea level, and water and food
resources can support decision making.

Community leaders are encouraged to integrate
climate change projections into their engineering
designs for new infrastructure. Developers

need to clearly detail how new infrastructure

will accommodate current and future climate
and environmental conditions. Convening a
regional group to develop adaptation plans for
infrastructure is recommended. Each new project
should be approached as an opportunity to move
towards a more climate resilient future.

Critical infrastructure including storage tanks,
sewage lagoons, landfills, power plants, air strips
and clinics are located in areas highly vulnerable
to flooding. Preventing spills that could cause
environmental pollution should be a top priority.

Waste stream reduction is one approach for
addressing the pollution threat posed by landfills
and sewage lagoons in the flood zone, as well

as addressing sanitation deficiencies. In-home
water and sewer systems using separating or

composting toilets can reduce sewage waste and
can be moved with homes if relocated.

Changes to lakes, rivers, tundra, forests, sea

ice, ocean and wildlife were widely discussed
along with the many complex related impacts.
Understanding landscape and biological changes
are important for attaining healthy communities.
Participation in observation and monitoring
programs is encouraged to detect and measure
changes and to help provide input for community-
appropriate adaptations.

Developing an active dialogue within local
government is integral to the process of planning
and adaptation. Most Bering Strait communities
have tribal environmental managers funded by
EPA, who can work on climate change education,
adaptation and management. An active role in
educating local leaders, developing plans and
implementing adaptations is recommended.

Climate change is having a wide range of impacts
on Bering Strait communities. Some communities
need immediate attention to prevent catastrophic
losses to infrastructure. All communities need
good information so that they can develop
appropriate plans and continue the process of
becoming more climate resilient.




“The climate change has changed our way of life. How we travel,
what we eat, how we take care of our food. It is human nature
to adapt to changes, and we are doing our best to do this.”

— Tom Punguk - Golovin
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In the Bering Strait Region, a new climate is emerging characterized by
thawing, open water and a longer warm season. These are signs of global

Conclusion

change caused by the burning of fossil fuels and transfer of enormous
quantities of carbon dioxide from the land to the air. The changes affect all
life. Bering Strait communities are awakening to a new climate future and are

seeking adaptive strategies that encourage wellness and sustainability.

In response to this, the science community is developing systems to measure, improve
understanding, and help predict the future. Agencies are finding efficient and effective ways
to develop policy and use resources. Industry and communities are challenged to protect
infrastructure and to continue to safely provide services, and carry out traditional practices.

Evidence of climate change impacts has been recorded in each of the seven communities

that participated in this project. Examples of negative health effects include loss of critical
infrastructure such as water distribution systems from erosion and flooding, food insecurity

related to poor harvest, spoiling of food or low confidence in the safety of food, increases in risk

of injury related to working and traveling in an uncertain or dangerous environment, and mental

stress related to difficult or frightening conditions and uncertainty about the future. Positive

health effects include longer warm seasons for collecting and treating community water and

performing critical maintenance, new food opportunities related to emerging wild food sources

and a longer season for growing food and other warm weather activities.

For residents of the region, the new climate means new challenges in building and maintaining
infrastructure, for providing local services, collecting food and water, and safely navigating the
land and waters. It also means new opportunities for subsistence, land use, transportation,
commerce and development. Understanding the local impact of climate change is important
for assessing negative and positive effects, and developing appropriate adaptation strategies.
Through this project we have learned from the observations and knowledge of Bering Strait
residents. We hope this report will help the region to pursue healthy ways to adapt in the future.
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Community
Participants

Golovin

Carol Oliver

Toby Anungazuk, Jr.
Jack Fagerstrom
Peter Olson

Joe Dexter

Wayne Henry, Sr.
Tom Punguk
Marilyn Dexter
Irene Aukongak
Andy Fagerstrom
Florence Doyle
Julia Randall
Duane Lincoln
Bobby Amarok
Rathy Punguk
Mary Willoya
Frank Amaktoolik
Dora Davis
Virginia Amarok
Ruth Peterson
Sharon Lock
Crystal Fagerstrom
Annette Aukongak
Marilyn Moore

Thank you to community participants for all your help

Shishmaref

Richard Ruzuguk
Sharon Nayokpuk
Jimmy Seetomona
Archie Riyutelluk
Percy Nayokpuk
Glenn Nayokpuk
Stanley Tocktoo

Howard Weyiouanna Sr.
William Paul Jones Sr.

Thomas Ahgupuk
Arthur Sheldon
Ben Kokeok
Gwen Nayokpuk
Donna Barr
Nancy Kokeok
Rarla Nayokpuk
Alice Shultze
Johnson Eningowuk
Lillian Riyutelluk
Steven Kiyutelluk
Bill Nayokpuk
Susie Nayokpuk

St. Michael

Aida Cheemuk
Michelle Snowball
Virginia Washington
Bobbi Ann Andrews
Elmer Cheemuk
Alma Snowball

Helen Laws

Thomas Cheemuk, Sr.

Elmer Cheemuk
Shirley Martin
Randy Blachik
James Heath

Elsie Cheemuk
Dorothy Lockwood
John Lockwood
Norbert Otten
Francine Otten
Tommy Cheemuk Jr.
Frank Myomick
Emily Lockwood
Susie Tom

Bibiana Billingsley
Darren Billingsley
Darlene Chiskok

and for sharing your knowledge.

Stebbins

Ron KRirk

Jerome Pete
Nancy Raymond
Anna Nashoanak

Teller

White Mountain

Dolly Rugzruk
Lilly Okbaok
Rendra Lee

Unalakleet

Jacob Ivanoff
Merlin Johnson
Jolene Nanouk
Doug Katchatag
Frank KRatchatag
Victoria Kotongan
Waylon Routchak
Jobina Ivanoff

Eric Morris
Shawn Takak
Dorothy Barr
Ira Pederson
Howard Lincoln
Peter Buck
Joey Simon
Phillip Brown
Willa Ashenfelter
Rita Buck

June Lincoln
Amos Brown
Colin Lincoln
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We would like to express our appreciation to our partners in the tribal governments and
tribal organizations in the Bering Strait Region for making this project possible.






