Wntten by the STACG Working Group | { L , |
Convened by. the Instltute for Tribal Env:ronmental Professmnals DR

: \ '\l\
(kA '3 ) 1\ , \




Cover photo: Mt. Shuksan, Washington

We acknowledge all Indigenous peoples across Turtle Islan
who have inhabited the lands, currently known as the United
States of Americasince time immemorial. We honor their past,

present, and future knowledges, cultures, and lifeways for
tending and preserving Mother Earth. We extend gratitude to
and honor all our human and nonhuman relatives and the land,
plants, waters, and air. We horroand recognize all voices of

our Sisters, Brothers, Leadership, Elders, and Youth fighting fg
the next Seven Generations.

Produced by

The Institute for Tribal Environmental Professionals
PO Box 15004, Flagstaff, AZ 868004
http://www7.nau.edu/itep/main/Home/

RecommendedReport Citation

Status of Tribes and Climate Change Working Group (STACCWG).S&Qa4 Jof Tribes and Climate
Change Reportpstitute for Tribal Envinomental Professional®orthern Arizona University, Flagstaff,
AZ. [MarksMarino, D. (ed.)http://nau.edu/stacc2021



http://www7.nau.edu/itep/main/Home/
http://nau.edu/stacc2021

ACKNOWLEDGMENTS

TheStatus of Tribes and Climate Change Rejpdfte culmination of countless hours of effort from an
expansive community of people and organizatiofise Status of Tribes and Climate Change Working
Group (STACCWG) was convened by the Institute for Tribal Environmental Professionals (ITEP),
suppoted by theBureau of Indian Affair®(A Tribal Climate Resilience Program (TCRP), and was made
up of all the individuals listed below.

The Steering Committee met every other week beginning in June 2020. This diverse committee
respectfully discussed arttbated both general concepts and seemingly minor details to ensure this
Report achieved the goals set forth while remaining mindful of culturally sensitive concerns. ITEP would
like to sincerely thank the entire Steering Committee: Althea Walker, Algssays Amber Pairis, Ann

Marie Chishilly, April TaylorCasey Thornbrugh, Chas Jones, Ciarra Greene, Connor Magee, Coral Avery,
Crystal Keys, Gary Morishima, Julie Maldonado, Karen Cozzetto, Kathy Lynn, Kelsey Morales, Kyle
Whyte, Malinda Chase, Manley Bsg Jr., Maurice Cruz, Nikki Cooley, Rachael Novak, Preston Hardison,
Sara Smith, Shannon McNeeley, Shasta Gaughen, and Stefan Tangen. We also appreciate the
contributions of Ann Wyatt, Chris Lee, Michelle Montgomery, and Paulette Blanchard.

One of the apects of this Report that makes it not only unique but also raw and personal is the inclusion
of the voices of Tribes and Tribal people who are on the front lines in experiencing and responding to
climate change. ITEP sincerely appreciates all the nagratimtributors: Alexandria Warneke, Amber

Pairis, Amy Boetcher, Ahma Shannon, April Taylor, BelRodriguez, Bob Blake, Carol Kriebs, Chantel
Comardelle, Chaylum Hogue, Christian Nelson, Colleen Sanders, Collin Spriggs MageeCoral

Avery, Craig#é¢man, Cynthia Naha, Daniel Mosley, Dara Mduliesino, Darren McCrea, Debbie Dotson,
Doug Crow Ghost, Elizabeth Azzuz, Fletcher Wilkinson, Frederick Olsen, Jr., James C. Collard, Jane
Breckinridge, Jennifer Hill, Jessica Mauck, John Doyle, Kari Hedlrarifdnier, Ken Lomayestewa,

Krishna Woerheidéyargie ConnollyMari Eggers, Opik Ahkinga, Page Hingst, Paula Ezcurran@&talo
Keyes, Sara BlisS¢ott ClowTeara Farrow Ferman, Teresa Romero, Virginia LeClere, and Wenix Red EIk.
Thanks also goes to Aitarie Chischilly for writing the narrative introductions.

The authors of this Report offered not only their time and knowledge, but also their hearts. ITEP would
like to thank Adelheid Herrmannilexandria Warneke, Althea Walker, AlySsamoy, Amber Pairis,

Belén RodrigueLhantel Comardelle, CharleshBnger, Chas Jone&€olleen Cooley, Connor Magee,

Coral Avery, Dalee Sambo Dorough, Dan Wildcat, Dara M&keo, Don AntrobusFrank Lake, Gary
Morishima, Haley Mullen, Hannah Parttilarie Sorensn, Jamie Donatutalohn DoyleJoy Wiecks]ulie
Jurkowski,Julie Maldonado, Karen Cozzetto, Kathy Lynn, Kelsey Morales, Kyle Whyte, Larry Campbell,
Lesley laukea, Loretta Singletary, Lynda Zambtdatinda Chasdylarco HatchMargaret Egges, Mark
Junker, Mauke Cruz, Max Neal#listy Peacock, Nikki Cooley, Qigk ConroyBen, Paula Ezcurra,

Preston Hardison, Rachael NovRkb CrollSally Russell Cd8hannon McNeeley, Shasta Gaughen,
Shavonne Smittg§herry Stoutand Stefan Tangen.

ITEP would like to specifically highlight the contributions and leadership of Dr. Kyle Whyte. Dr. Whyte

went above and beyond in providing guidance and helping us think deeply about important issues. Dr.

2 KeliSQa oAt AGe G2 aeéyil s adwers atttryping 10 Brivigriady, A OF G S G KS
combined with his humble leadership and commitment to writing large sections of this report, were
indispensable in this process.



The peer review process ftite STACC Report involved féayers: 1) an internal peeeview, made up

of the Report authors, ITEP staff members, and otH&ra federal agency review, made up of
representatives from th BIA 3) a single blind external peer review, made up of three highly qualified
scholarsand 4) a final author and Steegi Committee reviewWhile this process was likely more robust
than typical reports, we collectively recognized the need for the review process to not only be thorough,
but also to capture inclusive and diverse thoughts and opinions. ITEP would likentovéettge the

work of all the internal peer reviewers: Adelheid Herrmann, Alexandria Warneke, Andy Bessler, Charlie
Schlinger, Chas Jones, Colleen Cooley, Coral Avery, DaraMéaitkg, Eva Burk, Haley Mullen, Jamie
Donatuto, Joy Wiecks, Karen CozzettahiKdynn, Kelsey Morales, Lynda Zambrano, Malinda Chase,
Mansel Nelson, Mark Junker, Nikki Cooley, Sara Smith, Shannon McNeeley, Shasta Gaughen, and Stefan
Tangen; as well as the federal agency reviewers from BIA: Rachael Novak, Alyssa Samoy, Crystal Keys,
Harold Petersorand Michael Benedict. While the external peer reviewers will remain anonymous to
protect the integrity of the peer review process, we sincerely appreciate the time and effort they put

into making this a more robust repothanks also g@eto Risa Jacobson for heainscription andcopy

editing expertise.

The Indigenous Holistic Worldview lllustration team put in a big effort to visually depict a complex
concept. Special thanks go to Coral Avery and Molly Tankersley for their grappit slkéis and Casey
Thornbrugh, Dara Markislarino, Krista Heeringa, and Malinda Chase for their input throughout the
development procesdVe also appreciate David Bernie tweating the desigof the front coverand
color schemeshroughout the Reporaind Kim Dalton for designing the back cover.

It is impossible to attribute proper credit to all the conversations held, research conducted, webinars
and conferences attended, and more that led to the thoughts, insights, and information included in this
Repot. Additionally, the groundwork laid by the authors of the National Climate Assessment, and their
efforts to include Indigenous peoples in their publications, has contributed immensely to the breadth
and depth of awareness in the U.S. of the impacts frimate change to Tribes.

Lastly, ITEP would like to thank thiAB CRRor its continued support of Tribes, Tribal communities, and
L¢9t Qa ¢NARO6SaAa YR /fAYFGS / KFEy3aS t NRPINI YIRP,A G K2 dzi
Tribal capacity inesponding to climate change would be a fraction of what it is today.



Table of Contents

ACKNOWLED GMENT S . ...ttt e et e e e et ime et s e e e et e e e s e ba e e e eeaas st e aase s s aaassssabasssesssnssmrannseeeeen 3
EXECUTIVE SUMM A RY. ..ottt ettt e e ettt e e e e et et e e ettt e et e e se s et asss et s mreea s s eeseaan s esetassesesbmeeesranses 6
NOTES ON TERMINOLOGY.....cotuiiiiitei ettt ettt e et e e e et eee e et ettt s s e s sese st saee st sessssmtesaanssesatasssssssnsessssnnmns 15
ACRONYMS USED INT REPORT ... .ottt ettt et e et e e e et st e et et e e et et e e e eaaassme s s e e s ebanseeeaaass 18
N IS 8516 L@ 1 [ ] TR 22
SECTION 1: BRIEFIBIS CLIMATE CHANGEHE TRIBAL CONTEXT ... oot e e een 27
HAPTER: HISTORY ARDIGENOUBEOPLES INATIONAKL IMATEASSESSMENTS. .. itituieiniinititeininrnessisieneenensieenanns 27
CHAPTER: WORLDVIEWENOWLEDGES& SOCIAUMPACTS . e citiiie et ee et eee e e et e et et et e e e e e een et e e eaeeneenns 34
HAPTER: ACTIONABLECIENCE: COLLABORATINE IMATEPLANNING ...t tititeeetteteteteinsaeneaeteessenetseneenssensennnraens 46
SECTION 2: IMPACTSQLUTIONS BY TOPRIC ... ittt e et s s amt e e s s e s e s e st e s e ee b s s emra s 56
CHAPTER B OSY STEM OB IO DIV ER SITY . ttittitititt ettt et et e et e ettt et et ea st e e esea s ea s saen e st ensensssnneersensenenses 56
L@ N = 00 = 81
(@ YN 3 2 ANy 1= = 98
CHAPTER. 2. 1:DRINKINGVATEANFRASTRUCTURE ... ttuttttttntt et enernetsssenssnesenssnsssasann s ssasssensesssreneenensenens 142
CHAPTER . HEALTHE WELLBEING. ...ttt tttttuetnetseastn et easeassnsssnssnsssssseassanessssa e saeassassssnstnsnrntstssensensnrensens 159
HAPTER: ECONOMI®EVELOPMENRENEWABLESUSTAINABLUECONOMIES: CARBONDFFSETS..uvuiviveeeirieneenennenens 174
CHAPTER . ENERG® A JUSTTRANSITION. 1.1ttt ttttnteetteaetteseaeneaet st ea e sasta e eaessn—a e st ta et tssensenssrneesrnrensenes 190
CHAPTER: QULTURARESOURCES. ... cuiiiiiiiiit ettt e e e e ettt e et e e et e e e e e st e e e e s e e et e e e s en e e en st seneraasanernnns 210
CHAPTER: EMERGENGVIANAGEMENT. ....etittutteteea et saee e e et ea e e e et e e e ea e ensanseaeean s e easesnsensenrnsanseneeaneen 222
CHAPTERO: PROTECTIGMFPLACE: COMMUNITYLEDRELOCATION. . vuiteeneeteeteeneeaeeeeeeeneeteeaneeneeteeaneeneeenseneens 241
(@7 == S o T T TN 3 = 260
(@Y == B = Y 1= 2T [N [ =Tk 277
CONCLUSIONS, KEY SKHSES, & RECOMMENIINS.......ooeiiiiii e eee s e ema e e e eea e e e eees 296
APPENDIX A: FUNDING. ... ittt ee e et e e e e e s e me e e st e e e s e aba e e e eaaaeessbmresssaan e esebansaseanasesssrmneee 304
APPENDIX B: RESOUREBR TRIBES.......cou ittt s et e e e et e e s e eame e eaa e e s erans 310



EXECUTIVE SUMMARY

The climate is changin@Global & temperaturesarerising

as aresea levels throughounost ofthe U.S. Heavy rainfall
is increasing in intensity and frequency. Atlantic lzane
intensityis on the riseand the number of large forest fires
in the westen U.S. and Alaska is increasamgl is
exacerbatedy drought and heat. In Alka and the Arctic
sea ice is declining, permafrost is thawing, and warming i
more than twice the global averag@/@lsh et al., 2014;
Hayloe et al., 2018; USGCRP17).

Given close relationships with the natural world stemm
from deep spiritual and cultural connections and
subsistence lifeways, Indigenous peoples are on the
frontlines of those experiencing and adapting to climate
change. Indigenous peoples possess incredible resiliency
innovation, borre from Indigenousknowledges, worldviews,
and countless generations of connection to place (Ford et
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al., 2020). At the same time, climate change impacts for
many Tribal communities are already severe (such as shifts in/loss of key cultural species and land loss
due to eros$on, flooding, and permafrost thaw), and the challenges they face responding to impacts are
daunting (such as lack of funding and technical resources and legacies from colonialism and
discrimination). The time to act is now, and the way to act is togetharommunity, taking care of one
another and all our relations.

What Is the Status of Tribes and Climate Change (STACC) Report

TheStatus of Tribes and Climate Change (STR&&)rtseeks to uplift and honor the voices of
Indigenous peoples across theSJto increase understanding of Tribal lifeways, cultures, and
worldviews the climate change impacts Tribes are experiendimg solutions they are implementing

and ways that all of us can support Tribes in adapting to our changing world. Giveha§ACC

Report was written for diverse audieng@scludingTribal managers, leaders, and community members
the authors offuture National Climate Assessmeanfederaland state agencies and decisiorakers;
andnongovernmental organization©ver 90 autors representing diverse entities and perspectives
contributed to this report, including the authors of 34 personal narratives and author teams who wrote
topic reviews using elements from their own experiences and knowledge as well as information from
the most current peetreviewed literature. The development of the STACC Report was coordinated by
the Institute for Tribal Environmental Professionals (ITEP), which was established in 1992 at Northern
Arizona Universityith a cooperative agreement withthedBNB | dz 2 F LY RALFY ! FFIF ANRQ
Resilience ProgramTEP is honored to have worked with these authet® together, along with the
Steering Committee, form the STACC Working Group.



Why This ReportWas Qeated

The Indigenous peoples of No#tmerica have seen many hardships, including legacies of colonialism,

forced assimilation, intergenerational trauma, upheaval and repression of Native economic systems, and

the loss of ancestral lands, languageatural resources, and traditions. Due tdaralization and

subsequent land disposs&on, social exclusion, and discrimination, researchers have identified
LYRAISyYy2dza LIS2LJ) Sa 3If 20 f IN& alf¥R (RY SYK3 NRPy{Yd yid f LID
2020; Nakashima et al., 2018). @eshave, however, continually proven to be resilient and innovative

which is evident in their creating adaptation and mitigation plans and continuing to rehaditional

knowledges to inform actions and strategi@is resiliency and adaptation datesck thousands of

8SIFNE YR K2fR&a GNUz2S Ay G2RF&Qa OKIFIy3aAy3a OfAYIGSO

As numerous Indigenous persons would attest ke tlose relationship that Tribes have with their

lands, waters, resources, and heritage includes a responsibility to one anotheralatdins, and to

the past and future generations of human and nonhuman relatives alike. It embodies the need to care
for and respect the needs of all things and recognizes the responsibility to honor the wisdom of their
ancestors and carefully considéret consequences of their decisions and actions for future generations.
This may lead Tribal members to ask: what does it mean to be a good ancestor?

Due in part to these worldviews that are tightly interwoven with many compounding dimensions, Tribal
expetiences with climate change can make Indigenous peoples particularly vulnerable to cascading and
disproportionate impacts, while their responses simultaneously support Tribal resilience to those
impacts and are discussed throughout the STACC Report.

While Tribes cannot be thought of as one monolithic grodiperse Indigenous persons are in dialogue
about synergies thatxist among their worldview®lumerousindigenougpersons have artulated that

their worldviewsunderstand all things as an interconnectetole, as shown ifigure 1 thelndigenous
Holistic Worldview lllustratianThere is inherent difficulty in writing a report that includes sectoral
chapters about impacts experienced by Indigenous peoples that also reflects the interconnected nature
of those eperiences. However, &gurel shows, each topic is interwoven with the others and all the
systems of the world. (Sdatroductionfor further discussion dfigurel.)

Although Indigenous peoples have been involved in various scientific reptatsd¢o climate change
(see Ch. 1), a gap exists in the published literature of a holistiepth review of the unique
experiences of and threats to Tribes, in particular with fitand experiences described. The STACC
Report aims to fill this gap agell as provile recommendations for decisiemakers and diers
supporting Tribal efforts.

Understanding Tribal Sovereignty

In order to effectively support Tribes in their efforts to address climate change, it is vital to understand
Tribal sovereignty, selfetermination, the federatrust responsibility, and consultation requirements

within the governmento-government relatimship. Tribal sovereignty is the inherent right of American
Indians and Alaska Natives to govern themselves, and any decisions that could impact their property or

7



citizens must be made with their participation and consent (NCSL, 2013; USDOI Fretglexitly
QzSaiAz2yas yYyOROPOD® {AYAT NI G2 adlriSas ¢NAROSA all2aa
enforce laws, both civil and criminal; to tax; to establish and determine membership (i.e., tribal

citizenship); [and] to license and regulate aktiti A S& A GKAY (GKSANI 2daskkd RAOGA 2
Questions, n.d.). The Indian SEletermination and Education Assistance Act of 1&ulates a
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Figure 1The Indigenous Holistic Worldview lllustration visually depicts the interconnected way in which many Indig
peoples experience the world and includes factors that influencesttueal world. The various topics that the STACC

Report addresses aiecluded in the roots to demonstrate that while the Report is divided into independent chapters, the
topics are, in reality, part of an interdependevhole. ThisllustrationQ shape reembles a turtle in reference to Turtle

Island, as some of the creation stories of Indigenous peoples of North America include a turtle, which can be thought of as
either the continent of North America or as the entire Earth, depending on the storytieiftration designCoral Avery

and Molly Tankersley



pathway forTribal control, responsibility, and autonomy over programs and services usually
administeed by the Bureau of Indian Affairs (USDOI-Betermination, n.d.; USDOI Frequentisked
Questions, n.d). The federtdust responsibilityaddresses the reality thatribal nations ceded their
homelands in exchange for the guarantee of protection ofrthights to sefgovernment and lands and
to provide for federal assistance (NCAI Tribal Governance, n.d.). The govettiorgavernment(or
nation-to-nation)relationship is a fundamental principle of the fedenaist responsibility (NCAI
State/Tribal Rlations, n.d.), and governmeih-government consultation must occur from the
beginning stages of all decisiomaking that could potentially impact Tribes.

9ESOdziAPS hNRSNI MmomTpE S6KAOK g6+ a Sailot Ad&KSR AY H
commitment to tribal sovereignty, setfetermination, and self§overnment. Its purpose is to ensure

that all Executive departments and agencies consult with Indiaaegrand respect tribal sovereignty as

GKSe@ RS@St2L) LR2tA0Oe 2y A&aadzSa oKI ékecativetdteOnas LY RA L Y
reaffirmed by the Bidemadministration on January 26, 2021. Sovereignty is an inherent right of Tribes,

and the onuss on the federal government to ensure that right and governraenagovernment

consultationare upheld.It is important to note that not all Indigenous groups/peoples have federal

recognition, which limits their access to federal resources and impactsdhbgity to address climate

change.

Chapter Number Chapter Title

Chapter 1 History of Indigenous Peopleshtational Climate Assessmen

Chapter 2 Worldviews, Knowledge& Social Impacts

Chapter 3 Actionable Science & Collaborative Climate Planning

Chapter 4 Ecosystems & Biodiversity

Chapter 4.1 Air

Chapter 4.2 Water

Chapter 4.2.1 Drinking Water Infrastructure

Chapter 5 Health & Wellbeing

Chapter 6 Economic DevelopmenRenewables, Sustainable Economie
& Carbon Offsets

Chapter 7 Energy & Just Transition

Chapter 8 Cultural Resources

Chapter 9 Emergency Management

Chapter 10 Protectiontin-Place &CommunityLed Relocation

Chapter 11 Solid Waste

Chapter 12 Emerging Topics

Tablel. Chapter numbers and titles feasy reference and an overview of the Report layout.

Interwoven Key Messages & Recommendations

The full list of Key Messages & Recommendations cdaurel within each chapter and the
Conclusion. Much like the interwoven nature of all the topics address#us report, thekey messages
and recommendationare interdependent and can be distilled into two themB&spect and uphold
Tribal sovereignty and selfletermination andIntegrate holistic responses in line with Tribal values

9



Key Message & Recommendation: Respect &ipthold TribalSovereignty andSelf-Determination

Tribal sovereignty and setlfietermination help to counteract historical trauma, disproportionate climate
changeimpacts, and vulnerability and are strong themes in the Recommendations across all chapters.
The remedial dynamic of recognizing and respecting theepisting right of selletermination of Tribes
should be acknowledged. Each chapter identifies key wapgsomote Tribal sovereignty, including, but
not limited to, the following actions and examples:

Engage Tribes early and often in decisioraking processefChs. 3 and 10). Many federal

programs and policies affecting Tribes have been designed without meaningful Tribal participation.

Tribes should be central to such decisibaking. Engaging Tribes early and often helps to ensure

that programs developed ar&ccessible to Tribal communities and that Tribal concerns, values, and
priorities are included in decisions such as those about land or water management, the

development of regulations, choices about what science questions to pursue, and more. One best

GNE & FyR 2F0Sy¢ Sy 3aAl 3SYS paiinerkhind lefordle&opingdprojce Sa il o
proposals. Building relationships with Tribal leaders, marggerd community members kgyto

ensuring respectful dialogue and that intentions are trustvagrt

Increase cemanagement of natural resourcesCemanagement of natural resources involves
crossjurisdictional, cooperative, participatory collaboration in decisinaking, planning, and
enforcement (Ch. 3), and contributes to strengthening of foodiggcand the realization of food
sovereignty (Ch. 5). As the Kootenai Tribe of Idaho describes in their narrative in Ch. 4.1, their
state-Tribal partnership improved monitoring capabilities during the 2020 wildfire smoke season.

Respect, include, and prect Indigenous and traditional knowledgéa climate change actions.

Such knowledges are a fundamental and interwoven part of Indigenous cultures and are important
for understanding and responding to changes that are occurRoginstanceduring climatc and

other disruptions such as wildfires, extreme weather, and the CQ9Ipandemic, when access to
commercial foods may be cut off, traditional hunting, fishing, and gathering methods form a source
of local resilience. In addition to the information@hs. 2, 3, 4, 5, and 12, a resource for better
understanding this concept is thguidelines for Considering Traditional Knowledges in Climate
Change Initiative$ As described in th&uidelinesTribes must be able to choose to share or not
share traditional knowledges with others.

Provide adequate funding for climate change adaptati¢@hs. 412 and Appendix A). Inadequate
funding remains one of the greatest barriers for Tribes to plan for alaghto climate change, as
well as to mitigate climate change through greenhouse gas reductions and developing a zero
carbon economy (Chs. 4.2.1, 6, 7, and 12). For example, across thErildabcommunities are
experiencing land loss due to erosiongdiffing, and permafrost thaw (Chs. 4 and I@ationwide,

at least $6.2 billion is needed over the next 50 years to protect, replace, and move existing Tribal
infrastructure. This amount included least $175 million needed annually nationwide over the
nextten yearg(Ch. 10).

! Guidelines for Considering Traditional Knowledges in Climate Change Initiatives:
https://climatetkw.wordpress.com/about/
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Increase coordination among federal programs so that financial and technical resources are more
easily accessed by Tribes and are used more efficieMifien accessing climate change

adaptation resources, Tribes may face hurdles nawiga federal system in which funding and
technical expertise are dispersed across multiple departments and programs, each with differing
and sometimes complicated processes for accessing resources (Ch. 4.2.1, 9, and 10). For example,
programs that provid funding to construct public drinking water systems are located within seven
different federal agenciesind there is no lead federal agency or program to help communities

facing relocation (Ch. 4.2.1 and 10).

Build and retain capacity within Tribes to nmage and adapt their resources and infrastructure to
climate changehrough passing down of knowledge between elders and youth, workforce
development, professional training to increase technical and managerial expertise, and the
equitable and ethical usef tndigenous knowledges and Western science (see Chs. 3,4.2.1, 5, 7,
and 12). Tribal Colleges and Universities, for example, are important institutions for students to
transition from education to their careers as professionalsitwijob training prograns allow for

the application of emerging technologies such as those in energy generation; and hiring community
members first ensures the local community will benefit. Workforce development can transcend
inequity issues, contribute to strong economies, dr&dp maintain cultural integrity. Federal

responses should integrate support for these local capdatiiiding and retention efforts.

Provide Triballyfocused data, resources, and actionable scierteesupport Tribal decisiemaking

(Chs. 3 and 6 and Appdin B). Climate change occurs globally but is experienced locally in a variety

of ways. Climate change data that is more local and integrated with local observations and

1y26t SRAS OFly 06S Y2NB NBfSOFyd T2N LBWYAYy3a FyR
Climate TogP for instance, provides Pacific Northwest Tribes with reservasipecific climate

change data. Actionable science helpsple make better decisions about things they care about

YR aK2dZ R &aGFNI 2FF 6A0GK GKS jdSadaAz2yr a2KIFG R
engaging Tribes early and often (see above).

Support the planning and implementation of Tribaled solutions to Triballyidentified needs

(Chs. 4.1 and 12 and Appendix A). Due to colonization, Tribes have had decisions about their
futures imposed on them from outside entities. A key element of Tribal sovereignty involves Tribes
identifying their own needs androrities and leading their own responses and actions. The Climate
{ OASYyOS 1 ftAlLyOSQa ¢NROIf 22NJAy3d DNRdzZLJ A& 2y S
accelerating Tribal resilience in a Tribadlg environmentn whichthe planning and

implementation aspects are fully supported (narrative, Ch. 12). Another example is described by
the Nottawaseppi Huron Band of the Potawatomi in Ch. 4.1: they had concerns about air pollution
from area sources, which led to them directitingir resources to strategically install PurpleAir
monitors and develop an Environmental Dashboard to help protect the health of their Tribal
members.
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Key Message & Recommendation: Integrdtiplistic Responses ihine with TribalValues

As describe@bove, Tribal worldviews, experiences, and responses embody interconnectedness.
Cascading impacts from, and holistic and interconnected responses to, climate change are addressed
throughout the STACC Report and include actionablgssteich as:

When devebping climate change solutions, recognize the interconnectedness of systems and
consider strategies that achieve multiple objectivésee Chs. 4.2 and 5). Ocean acidification and
harmful algae events negatively affect Indigenous food systems and seburitgn health, and

local economies. Solutions like clam gardeessentially, rock walls in bays or inlets that increase
shellfish productivity are an integrated response to multiple climate change impacts (e.g., rising
tides, food security, and ocean acidition) and draw upon traditional knowledges. Exerting
economic sovereignty through sustainable enterprise development is another strategy Tribes use
to address system interconnectedness and achieve multiple objectives (see &didiGipnally,

rising af temperatures and incre&sg drought may stregsative vegetationleaving plants more
vulnerable to insect outbreaks and providing greater opportunities for invasive plants to become
established. Largscale, uncharacteristically higdeverity wildfireghat could contribute to

ecosystem conversion may continue to increase. Cultural burning is a stewardship practice that can
enhance ecosystem resilience to climate change and achieve multiple objectives by promoting
droughttolerant and fireadapted vegettion species; inhibiting insect pests that affect foods such

as nuts, seeds, and berries; mitigating lasgpale detrimental fires; and promoting the growth of
basketweaving materials and medicinal and food species. By working with the fire regimes of
native and nonnative vegetation, cultural burning can also inhibit the establishment of invasive
plants. Momentum is gaining for the use of this multifaceted strategy as recognition of the benefits
of cultural burning spreads beyond Tribal communities, sdientnderstanding of the role that fire
plays in ecosystems builds, and legal policies that limit cultural burns shift (Chs. 4, 4.1, 5, 8, and 12.)

Increase partnerships across jurisdictional boundaries and at different scales and integrate

climate changeconsiderations into ongoing planning and implementation proces¢€ss. 3, 4.2

6, 9, and 12). Climate change impacts are often interconnected and complex, sometimes crossing
jurisdictional lines. Integrating climate change into ongoing planning and imgpitation, along

with collaborative responses at larger geographic scales, has the potential to be more cost

efficient, more inclusive with respect to decistoraking,andless timeconsuming ando lead to

actions that are more sustainable in the longrterCh. 12 describes how Tribes are participating in

a variety of cros®oundary, collaborative projectscluding the Rio Grande Water Fund hosted by

The Nature Conservancy. The Fund supports acgée forest restoration by a variety of entities in

thel FGSNXYIGK 2F |y SEGSYyardS 6AftRTFANB (2 SyadaNB |
wildlife, both now and in the future. Examples of plans in which climate change can be considered
as one factor among many include: FEMA Tribal Hazard Mitigation Plans; EPA Tribal Environmental
Plans; Land/Resource Management Plans; Community Comprehensive RthBsAdorest,

wildland fire, irrigation, fish and wildlife, agricultural, and integrated resource management plans.

Implement climate adaptation strategies that are proactive versus solely reacfi@és. 4.2, 4.2.1,
and 11). In contrast to reactive respess, proactive strategies anticipate future scenarios and plan
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for problems that may occur before they take place, helping to minimize harm. Cliesiteent

drinking water systems, for example, provide reliable service with limited disruptions andfor har

in the face of changing environmental conditions and extreme climate events. If disruptions occur,
systems can recover quickly. Infrastructure deficiencies provide opportunities to install new
infrastructure in climateesilient ways that can help decreaemergencies. System upgrades
provide occasions to improve the climate resiliency of existing infrastructure.

Connect solutions to Tribal values and priorities, and recognize the tangible and intangible
significance of climate change impactBribes mayave different views than their nefribal
counterparts with respect to what they value and prioritize, and not all resources have tangible
value or risk of loss (Ch. 8). Ch. 5 describes how the Swinomish Indian Tribal Community, for
instance, developed tigenous Health Indicators (IHIs) that contrast somewhat with a more
western view of health. The indicators include community connection, cultural use, education,
natural resource security, saffetermination, and resilience. The Swinomish Tribal governimen
used these IHIs to prioritize and make decisions about how to use limited time and resources to
address sea level rise and storm surge impacts to key first foods habitats.

{ dzLJLJ2 NJjjustitrhidsitio@saway from fossil fuelsTribal sekdetermination means that

decisions made by individual Tribes will vary, bjusatransition away from fossil fuels and

towards renewable energy will ensure that regenerative and sustainable economies are a part of

the restoration of Indigendza LJS2 L SaQ tAFSglea o6/ Kad ¢ FyR 10O
dependent on fossil fuels, which is an unsustainable economic model, and the burning of fossil

FdzSta Aa dZ GAYFGSte@ RNAGAYy3I OfAYFH(HS OKFy3aSao ¢KS
YSEFNEXZ YR GKS Of2adz2NB 2F GKS FNBIFQa O2Ff YAYS ¢
transitioning to renewable energy development to improve the health of the community while also

creating new revenue and jobs (narrative, Ch. 7).

The 2021STACC Report is the first of its kind. Future STACC Reports will seek to identify new topics and
developments important to Tribes and current topics that this edition did not cover. The authors of
future Reports will also continue to strive to integratgpics holistically.

Building on the successes of Tribes and individuals who have dedicated their lives to elevating
LYRAISy2dza LIS2L) SaQ O2yOSNYy&a FyR AYLX SYSyidAay3a GKS
2021 STACC Report demonstrates the umicjimate change impacts experienced by @siland the

many ways thewre responding. Gaining an understanding of Tribal worldviews, traditional knowledges,

and the increased impacts that many Tribal communities face may lead to improved responses to

climae change in the U.S. and greater environmental and social justice for the original peoples of this

land. When we recognize we are not separate from our natural environment and value justice, equity,

and respect for all our relations, we may collectivathiave a society in which all can thrive.
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NOTES ON TERMINOLOGY

The termnology employed throughout th8tatus of Tribes Chapter Lead

and Climate Change Repeeflects an effort to emphasize | kyjewhyte (University of Michigan)
the importance of the meanings of Indigenous concepts,
worldviews, knowledge, and langges. In some cases, ther| ChapterCeAuthors

are straightforward words that can be used whose meanir| Status of Tribes and Climate Change
correspond appropriately with Indigenous meanings. In | Working Group (STACCWG)

other cases, readers have to exercise a respectful
interpretation that there may be few if any appropriate
Englishdnguage words that correspond appropriately with
Indigenous meaning§ome of theauthors of the
Indigenous peoples sections and chapter of the NCA4 Marino, D. (ed.)]institute for Tribal
developed a document titlethdigenous Peoples Environmental Professionals, pp.cL5
Terminology for the Fourth National Climate Assessrhent | 17.

wherethey thoughtfully laid out definitions of terms. While
for the most part, the terminology used in thiReport is in alignment with the definitions in the NCA4
terminology document, there are a few slight differences. Readers dRéportshould expect tsee
diverse choices made about terminology. The rule used ifRéaortis to use terminology consistent
with the best expression of information about Indigenous understanding, experience, and goals with
respect to climate changd&he authors collaboratedith one another to determine what choices would
be made about terminologyVhile the following list is not exhaustive, key terminology and stylistic
choices are as follows:

Recommended Citation

Whyte, K., & STACCW@Z021).
Terminology. Irstatus of Tribes and
Climate Change RepgMarks

Indigenous peoplest KS G SNX da Ly Ris B&ly BeizdlusitdSRséidfetSriniaing societies

whose political and cultural foundations pexist the formation of the United States, regardless of their
NEO23ayAlGA2y adGliddza oé GKS ! yAGSR {GFrGSa 3208SNYyYSy
recognized Tribes as 0020, Native Hawaiians, statecognized Tribes, and unrecognized Tribes and

peoples. More specific terms will be used where the particular government, legal, cultural, or diplomatic
aAaldzZ A2y Aa o06SAy3a NBT-8daEBnhaisridarbebaestRes&ed Bydrsing LIS 2 LI S &
terminology that acknowledges Indigenous governance systems. Indigenous peoples are not

stakeholders, but selfjoverning and sovereign societidhe authors of the Report musgly on general

g2NRa f A RN @G gei2ie dadieT® éomplex, pladeased institutionsand scientific

traditions, which can fatb convey the diversity of Indigenous peofdllifeways and social structureln

some parts of the &oort, the authors are deliberaté 2 dzad S ¢ 2 NRa NI dadRkd A SAINBGSH2 Yié
differences across Indigenous peoples.

Terms such as Tribe, Tribal, Tribal peoples, Tribal communities, and Indigenous peoples are all used
OKNRdzZaAK2dzi 0KS WwWSLENIX Fa | LIINRBLNAIF OGS légal,atdkS O2y
functional term used specifically to refer to the Indigenous peoples of Alaska.

2 Indigenous Peoples Terminology for the Fourth National Climate Assessment
http://www7.nau.edu/itep/main/tcc/docs/resources/Indigenous Peoples Terminology for NCA4 final.pdf
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Capitalization choicesConsistent with some academic and international conventions, there will be
capitalization of the words "Indigenous" and "Tribe/Tribalislimportant to be aware that there is no
universal or widely accepted rule about capitalization. Different authoritative sources on grammar and
stylet whether from professional societies, style guides, political agencies, or international
organizations offer different and incongruent guidance. The decisions about capitalization in this
Reportreflect the will of the authors and steering committee who sought to focus on being respectful of
Indigenous selfletermination and being vigilant about past anchtiauing textual assumptions that can
YFENBAYLFEAT S LYRAISy2dza LIS2L) SaQ LINBaSyOSo

In this Rport, theterms L Y RA 3 Sy 2 dza b | afefbeirty tedtd@ denoté dhkcdid nieéanings of
Indigeneity tied to government, culture, and diplomacy. For this readte Reportis conveying to the
reader meanings that actually do fulfill a certain conventional wisdom about when to capitalize. There
may be some isolated instances in tReportwhen capitalization may not be respédtor

conventional, which the Reptis leadauthors tookresponsibility in evaluating. In cases of the terms
"Indigenous peoples" and "Tribal nations," the réd#owed in the Report inot to capitalize "peoples”

or "nations," unless a particular usage is conventional in some contextexamsple of an exceptiois

the use of the term "First Nations" in Canada, which almost always capitalizes "Nations."

Terminology related to ecosystems and climate changey RA 3 Sy 2dza LIS2 L) SaQ (y26ftS
developed different concepts for undeasiding ecosystems, biodiversity, and climate change. Yet given
the dominance of the English language, Indigenous persons have had to find ways to communicate
collaboratively in English with ndndigenous persons. Indigenous leaders, knowlddggpers, ad

scholars have expressed concern that some Entfisluage concepts do not give sufficient awareness

or respect to how Indigenous peoples understand relationships with the environment, especially when
considering Indigenous conceptions of cosmology himsand responsibility. Terms or phrases like
"ecosystem services," "biota," or "invasive species" are important examples. These terms or phrases can
connote instrumental, physical, and transactional relationships with species and aspects of the
environment, but exclude relationships that carry important connotations regarding obligations and
responsibilities for caretaking and kinship that are fundamental within many Indigenous peoples'
cosmologies, worldviews, and culturde authors took seriously thgroblem of navigating the

dominance of the English language and how such dominance affects Indigenous expression.

The Rportdoes in places, use more Indigeneumspired conventions in English, where appropriate. For
example, instead of "ecosystem s&ms," some parts of thReportdiscuss responsibilities connecting

diverse species in mutually beneficial relationships. Instead of using scientific names for individual

species, some authors may use common names for ease of understanding by Indigermas.pi&t the

same time, some of these Englistnguage terms are best preserved to protect the scientific integrity of

the terminology within particular literaturdn other cases, Indigenous peoples have used these terms to
enhance communication within afticultural exchanges of informatioin some parts of the Report,

Gly26f SRISE Aa LI dz2NI AT SR a aly2e6f SRISE&AE (2 NBTFE
peoples and across them.
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Certainindigenousndividuals and cultures refer to living étnts as beings, and their use of this term

may apply to or encompass humans, plants, aninmlgven microorganisms. Additional context may

be provided as far as, for example, whether beings are welcomed or unwelcomed (e.g., pathogens) or
whether they hae long been present iilmdigenouscommunities or areas or whether they are newly
arrived (invasive).

Some Suggested Reading with Connections to Choices on Terminology

CANRI ad |, omMmpppod 2KEFEG 2SS 21 yh G2 ialé&dEthnic detyy LYy RA ISy
Labels. American Indian Quarterly, 23(2)21 https://doi.org/10.2307/1185964
IJIHDefiningIndigenousPeoplesWithinCanada.pdf. (n.d.). Retrieved November 15, 202@idroffournals-uvic
ca.proxy.lib.umich.edu/journalinfo/ijih/IJIHDefiningIndigenousPeoplesWithinCanada. pdf

CTKW (Climate and Titidnal Knowledges Workgroup) (2016). The Ethics of Traditional Knowledge Exchange in
Climate Change Initiatives. Earthzihép:// earthzine.org/2015/07/31/theethicsof-traditional-knowledge
exchangen-climate-changeinitiatives/. Retrieved December 1, 2020.

Johnson, J. T., Cant, G., Howitt, R., & Peters, E. (2007). Creatingléwitil Geographies: Embracing Indigenous
t S 2 L#n&wedyes and Rights. Geographical Research, 45(2Y1 20 https:/doi.org/10.1111/.1745
5871.2007.00441.x

Walter, M., & Andersen, C. (201&digenous statistics: A quantitativesearch methodologyalnut Creek, CA:
Left Coast Press.

Whyte, K. P. (2013). On the role of traditional ecological knowledge as a collaborative concept: A philosophical
study.Ecological processe&1), +12.

Younging, G. (2018). Elements of Indiger8tyse: A Guide for Writing By and About Indigenous Peoples. Brush
Education.
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ACRONYMS USED IN THIS REPORT

ACS
AF
Al/AN
AIHEC
ANCSA
ANTHC
AOS
AP
APHIS
AQP
ASPIRE
ATNI
BGA
BIA
BLM
BMP
BOD
BRFO
CAA
CAKE
CASC
CCHRC
CDC
CFLRP
cfs
CJRF
CNRA
CPN
CRCCS
CRS
CRWU
CSA
CSKT
Csz
CTKW
CTUIR
DOE
DOI
EAB
ECHO
EEOP
El

EPA

U.S. Census Bureau's American Community Survey
Acre Feet

American Indians and Alaska Natives

American Indian Higher Educati@onsortium
Alaska Native Claims Settlement Act

Alaska Native Tribal Health Consortium

Arctic Observing Summit

Adaptation Plan

Animal and Plant Health Inspection Service

Air Quality Program

Advancing Sciendeartnerships for Indoor Reductions of Smoke Expo:
Affiliated Tribes of Northwest Indians
BlueGreen Algae

Bureau of Indian Affairs

Bureau of Land Management

Best Management Practices

Biological Oxygen Demand

BlueRiver Foundation of Oklahoma

Clean Air Act

Climate Adaptation Knowledge Exchange
Climate Adaptation Science Center

Cold Climate Housing Research Center
Centers for Disease Control and Prevention
Collaborative Foredtandscape Restoration Program
Cubic Feet per Second

Climate Justice Resilience Fund

Chickasaw National Recreation Area

Citizen Potawatomi Nation

Cultural Resources Climate Change Strategy
Congressional Rearch Service

Creating Resilient Water Utilities

Climate Science Alliance

Confederated Salish and Kootenai Tribes
Cascadia Subduction Zone

Climate and Traditional Knowledges Workgroup
Confederated Tribes of the Umatilla Indian Reseorati
Department of Energy

Department of Interior

Emerald Ash Borer

Enforcement Compliance History Online
Environmental Education Outreach Program
Emissions Inventory

Environmental Protection Agency
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ESFs
FARR
FEMA
FHORT
FRP
FWS
GAO
GAP
GCRA
GIS
GLIFWC
GSHP
HAB
HAE
HEARTH
HITS
HMGP
HMP
HNR
HRL
HUD
HWB
IDEQ
IDJC
IEN
IGAP
IGSMCAM
IHIs
IHS

IK
IPCC
IPCCWG
IRMP
ITEDSA
ITEP
ITF
KSM
LAWA
LPNF
MACS
MCL
MTE
MW
NAFSI
NASA

Emergency SuppoRunctions

Federal Air Rules for Reservations

Federal Emergency Management Agency
Framework of Historical Oppression, Resilience and Transcendence
Fire Radiative Power

Fish and Wildlife Service

Government Accountabilit@ffice

General Assistance Fund

Global Change Research Act

Geographic Information System

Great Lakes Indian Fish & Wildlife Commission
Ground Source Heat Pump

Harmful Algal Bloom

Harmful Algae Event

HelpingExpedite and Advance Responsible Tribal Home Ownership
Home Inventory Tracking System

Hazard Mitigation Grant Program

Hazard Mitigation Plan

Hanford Nuclear Reservation

Health Reference Level

Housing and Urban Development
Health and Wellbeing

Idaho Department of Environmental Quality

Isle de Jean Charles

Indigenous Environmental Network

Indian General Assistance Program

Integrated Global System Modg&ommunity Atmosphere Model
Indigenous Health Indicators

Indian Health Services

Indigenous Knowledge

Intergovernmental Panel on Climate Change
Indigenous Peoples Climate Change Working Group
Integrated Resource Management Plan

Indian Tribal Energpevelopment and Seetermination Act
Institute for Tribal Environmental Professionals
Infrastructure Task Force

Kerr Sulphurets Mitchell

Lake of the Arbuckles Watershed Association

Los Padres National Forest
MultiagencyCoordination Groups

Maximum Contaminant Level

Menominee Tribal Enterprises

Megawatts

Native Agriculture and Food Systems Scholarships
National Aeronautics and Space Administration
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NAU
NCA
NCAI
NFIP
NGO
NHBP
NIACS
NICC
NIMS
NOAA
NPNH I
NPS
NREL
NRF
NTAA
NTEMC
NYCALC
O&M
ODEQ
PAH
PBPN
PM
PNSN
PNW
PSP
PTSD
PV
PWS
RCPs
RPS
RTC
SAFER
SAITC
SDS
SDWA
SEATOR
SMBMI
SMM
STACC

Northern Arizona University

NationalClimate Assessment

National Congress of American Indians

National Flood Insurance Program

Nongovernmental Agency

Nottawaseppi Huron Band of the Potawatomi
Northern Institute of Applied Climate Science

National IndiarCarbon Coalition

National Incident Management System

National Oceaniand Atmospheric Administration
Native PeopletNative Homelands second workshop
National Park Service

National Renewable Energy Laboratory
NationalResponse Framework

National Tribal Air Association

National Tribal Emergency Management Council
Native Youth Community Adaptation and Leadership Congress
Operations and Maintenance

Oklahoma Department of Environmental Qugalit
Polycyclic Aromatic Hydrocarbons

Prairie Band Potawatomi Nation

Particulate Matter

Pacific Northwest Seismic Network

Pacific Northwest

Paralytic Shellfish Poisoning

Posttraumatic Stress Disorder

Photovoltaic

Public Water System or Public Drinking Water System
Representative Concentration Pathways

Renewable Portfolio Standard

Reservation Tribal Council

Safe and Affordable Funding for Equity and Resilience
Southeast Alaskimdigenous Transboundary Commission
Sanitation Deficiency System

Safe Drinking Water Act

Southeast Alaska Tribal Ocean Research

San Manuel Band of Mission Indians

Sustainable Materials Management

Status of Tribes an@limate Change

STACCWG Status of Tribes and Climate Change Working Group

STAERL
STAR
STEAM
STEM
SYCEO

Sitka Tribe of Alaska Environmental Research Lab

Status of Tribal Air Report

Science, Technology, Engineering, &nt Math

Science, Technology, Engineeriaggd Math

Santa Ynez Band of Chumash Indians Environmental Office
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TAM
TAP
TAR
TCRP
TCUs
TDS
TEAM
TEISS
TERA
TNC
TWG
UCAR
UCMR
UNDRIP
USDA
USEPA
USFS
USGCRP
USGS
VA
VW
WCS
WaQl
WQMP

Tribal Adaptation Menu

Tribal Alliance for Pollinators

Tribal Authority Rule

Tribal Climate Resilience Program
TribalColleges and Universities

Total Dissolved Solids

Tribal Environmental Action for Monarchs
Tribal Emissions Inventory SoftwaBelution
Tribal Energy Resource Agreements

The Nature Conservancy

Tribal Working Group

University Corporation for Atmospheric Research
Unregulated Contaminant Monitoring Rule
United Nations Declaration on the Rights of Indigenous Peoples
United States Bpartment of Agriculture
United States Environmental Protectidigency
United States Forest Service

U.S. Global Change Research Program
United States Geological Survey
Vulnerability Assessment

Volkswagen

Wildlife Conservation Society

Water Quality Index

Water QualityMonitoring Program
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INTRODUCTION

TheStatus of Tribes and Climate Change (STR&)rt Chapter Lead

seeks to uplift and honor the voices of Indigenpesples Dara MarksMarino (Institute for
across the U.S. to increase understanding of Tribal lifewa] Tribal Environmental Professionals)
cultures, and worldviewghe climate change impacts Tribe
are experiencingthe solutions they are implementingnd Chapter CeAuthors

ways that all of us can support Tribes in adapting to our | Status of Tribes and Climate Change
changingworld. The Indigenous peoples of North America | Working Group (STACCWG)

have seen many hardships, including legacies of coloniali
forced assimilation, intergenerational trauma, upheaval arj
repression of Native economic systems, and the Ios§ .of (2021). Introduction. InStatus of
ancestral lands, languagenatural resources, and traditions Tribes and Climate Change Report
but have continually proven to be resilient and innovative [MarksMarino, D. (ed.)]Institute for
finding solutions. This resiliency dates back thousands of | Tripal Environmental Professionals,

Recommended Citation
MarksMarino, D. & STACCWG

8SFN& (2 dAYS AYYSY2NRLFTE I pp. 2226. 2RI &Q

climate.Furthermore, as this Report and tarratives
herein demonstrate, Tribes are often at the leading edge in adapting to climate change; implementing
locallybased, scientifically supported actions to mitigate climate change; and creating the necessary
systemic shifts to reconnect people witloth environment and communityDespite this resiliency,

climate change impacts for many Tribal communities are already severe, the challenges they face
responding to impacts are daunting, and the need to take action is urgent.

Tribal ability to responda climate change is influenced by capacity and the degree to which they can
exercise their sovereigntyvhich is in turn influenced by external polici&#ge Doctrine of Discovery is

one such external policy and was utilized from the 114@0s through thenid-1900s to influence and
justify the dispossession of Indigenous lands. Ideas that led to the Doctrine of Discovery predate the
colonization of the Americas, with foundational elements dating back as early as the 1100s (Upstander
Project, n.d.)Federalindian policy has shifted over time, in large part due to the ongoing efforts of
Tribal communities who have continually engaged in activism, political participation, and resistance
movements Previous eras ofleral Indian policy include Relocation (182887)2 Allotment and
Assimilation (18871934), Indian Reorganization (133453), Termination (1953968), and Self
Determination (1968present) (Pevar, 2012)ost recently federal Indian policy has coupled Self
Determinationwith SelfD 2 S NY I y OSS § K A @nigking aNdBalityzA\l dandgé&h@it a A 2 y
NBaLl2yaAioAf dasduatdidn Wilkens & Kiilkébepiresiik Siark, 20)1This is implemented
acrossseveralfederal agencies througbelfdetermination contracts andompactswith Tribes to

manage, develop, and take ownership of th@iograms, functions, services, and activities, including
manyenvironmental and health programs.

3 The TreatyMaking Era (~17%8871) and the Removal Era (~18§2850) overlap with the Relocation Era; the
Removal Era is very similar to the Relocation Era

22



On January 26, 2021, President Biden releaddém@orandum on Tribal Consultation and

Strengthening Natioio-Nation Relationshig&reaffirming the critical importancef Executive Order
MoMTpPpXS GKAOK OKINHS& ff FSRSNIf F3SyoOoasSa G2 Sy3al
GAGK ¢NROIFE 2FFAOAIE &ZE A ymembrandullopesivBtiNte fallowing ¢ NRA o |

paragraph:

American Indian andAlaska Native Tribal Nations are sovereign governments
recognized under the Constitution of the United States, treaties, statutes, Executive
Orders, and court decisions. It is a priority of my Administration to make respect for
Tribal sovereignty and sejovernance, commitment to fulfilling Federal trust and
treaty responsibilities to Tribal Nations, and regular, meaningful, and robust
consultation with Tribal Nations corneostes of Federal Indian policyhe United
States has made solemn promises tdbdlriNations for more than two centuries.
Honoring those commitments is particularly vital now, as our Nation faces crises
related to health, the economy, racial justice, and climate charge of which
disproportionately harm Native Americans. Historyndestrates that we best serve
Native American people when Tribal governments are empowered to lead their
communities, and when Federal officials speak with and listen to Tribal leaders in

formulating Federal paty that affects Tribal Nations.

Understanding Tribal Sovereignty

In order to effectively support Tribes in their efforts to address climate change, it is vital to understand

both Tribal sovereignty, setfetermination, the federatrust responsibility, and consultation

requirements within the govermentto-government relationship. Tribal sovereignty is the inherent
right of American Indians and Alaska Natives to govern themselves, and any decisions that could impact
their property or citizens must be made with their participation and consent (N\2D$8; USDOI

FrequentlyAskedQdzS 4 A2y as YORDO D {AYAfFNI G2 adrdiSaz ¢NARo6S

governments; to make and enforce laws, both civil and criminal; to tax; to establish and determine

membership (i.e., tribal citizenship); [and]ffoA OSy &S |y R NXB3dz | (S

I OGADAGASE

(USDOI FrequentBskedQuestions, n.d.). The Indian S&létermination and Education Assistance Act
of 1975articulates a pathway fofribal control, responsibility, and autonomy over progranmla
services usually administered by the Bureau of Indian Affairs (USD®OleSsifination, n.d.; USDOI
FrequentlyAskedQuestions, n.d). The federaust responsibilityaddresses the reality thatribal

nations ceded their homelands in exchange for thamgntee of protection of their rights to self
government and landand of provisiorfor federal assistance (NCAI Tribal Governance, n.d.). The
governmentto-government(or nationto-nation)relationship is a fundamental principle of the federal
trustresponsibility (NCAI State/Tribal Relations, n.d.), and goverrtoegbvernment consultation
must occur from the beginning stages of all decisimaking that could potentially impact Tribes.

4 Memorandum on Tribal Consultation and Strengthening Natiphlation Relationships, January 21, 2021,

https://www.whitehouse.gov/briefingroom/presidentiatactions/2021/01/26/memorandurron-tribal-
consultatiorand-strengtheningnation-to-nation-relationships/
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Elevating Tribal Voices

The STACC Report includes 34 narrai@nissions directly from Tribewhich are identified in the

Report by using green fonThese narratives include diverse voices that speak of the innovative, active,
collaborative projects addressing the serious challenges that Tribes face, their sefmchelutions,

their use of bothtraditionalknowledges and Western science, and much more. Impacts from climate
change and Tribal responses to climate change are as diverse as are the Tribes across the U.S. As the
narratives in this Report demonstrateany Tribes are on the cutting edge of climate change adaptation
and mitigation, while others struggle with limited capacity to respond to the major changes they are
experiencing. Tribes have shown time and again that their traditional lifeways, worlgWeasledges,

and wisdom provide guidance for the systemic shift that is hecessary to create a sustainable, reciprocal
relationship with the environment.

The design of the STACC Report reflects the intention to uplift and honor Indigenous Seixtésil
Briefing on Climate Change in the Tribal Congéxes an overview for the reader to deepen their
understanding of how Tribal lifeways and cultures influence their potential responses to climate change
and how their lifeways and cultures are dependapbn clean air and water, healthy soils, and the
ability to exercise their inherent sovereigntyectior2: Impacts& Solutions by Topis structured to
highlight theTribal narratives by including them in the beginning of each chapter, follyeeviews of
each topic by theliverse writing teams. Th€onclusionKey Messages, and Recommendationkides

a full listing of the key messages and recommendations generated by the authors of each .chapter
Appendix AFundinghighlights key resources to assistbes in developing funding strategies for Tribal
climate change projects, arppendix BResourceprovides descriptions and links tesources of all
typesmentioned throughout the STACC Report.

The topicreviews inSectiors 1 and 2 were written byteams of aubors representing a wide arrapf
backgrounds and expertisgho include elements from their own experiences and knowledge as well as
information from the most current peereviewed literature. These teams provideserseexpertise
writing stylesandperspectives otthe keypoints to aldress inTribalresponsato climate change.

The STACC Report seeks to create dialogue across diverse cultures, heritages, and worldviews. Many
Indigenous perspectives worldwide describe the envirentmclimate change, and the various impacts

and solutions as an interconnected whole, demonstrating some of the uniqueness of how Indigenous
peoples understand the world SeeChapter 2: Worldviews, Knowledges, & Social Impatie

Indigenous Holistic bfldview lllustration(Figure 1was developed for thiBeport to visually depict the
interconnected way in which many Indigenous peoples experience the world. For most Indigenous
communities, there is no separation between earth, sky, water, humansyasi plants, and other
elements. All are interconnected relations, and the experiences of one inevitably affect the others.
Other factors also influence these interconnected systems, such as the legacy of colonialism, guidance
from ancestors, choices toglahat will affect future generations, and climate change.

The 2021 STACC Report also seeks to inform the work of the U.S. National Climate Assessment (NCA). As
described in the next chapter, the NCA has included Indigenous peoples in the last serstrans,
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most heavily irChapter 15Tribes and Indigenous PeopiesNCA4 (2018), but the need for a deeper

dive into the experiences and circumstances of Tribal peoples required a novel approach. Hence, the
STACC Report was created. While the 2021 STACC Report addresses a wide variety of topics, it is by no
means exhastive of all the impacts felt by Tribes, solutions implemented by Tribes, or factors that

impact Tribes, as related to climate change. Future editions of the STACC Report will attempt to fill the
gaps left by the 2021 edition, as well as provide updates dlccur betweemow and the next
publication.
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Figure 1The Indigenous Holistic Worldview lllustration visually depicts the interconnected way in which many
Indigenous peoples experience the world and includes factors that influence the naturalfwendrious topics that

the STACC Report addressesmekided in the roots to demonstrate that while the Report is divided into independent
chapters, the topics are, in reality, part of an interdependent whole. The Illustration shape resembledra turtle
reference to Turtle Island, as some of the creation stories of Indigenous peoples of North America include a turtle,

which can be thought of as either the continent of North America or as the entire Earth, depending on the storyteller.
lllustration degyn: Coral Avery and Molly Tankersley
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SECTION 1: BRIEFING ON CLIMATE CHANGE IN THE TRIBAL CONTI

Chapter 1History of Indigenous Peoples in National Climate
Assessints

History of Indigenous Peoples in NCAs Chapter Lead

Key Message Kyle Whyte (University of Michigan)
Indigenous peoples have been substantively
involved in national and international climate
assessments for decades, and this involvement
has grown, including moradigenous
engagement and authorship on the third and
fourth National Climate Assessments. There is

Chapter CeAuthors

Julie Maldonado (Livelihoods
Knowledge Exchange Network),
Shannon McNeeley (Colorado State
University), Haley Mullen (University
of Michigan), Rachael Novak (Bureal

still much work to be done to engage and incluc of Indian Affars)
Indigenous perspectives, knowledge, and
expertise in climate assessments. Recommended Citation
Whyte, K., Maldonado, J., McNeeley
Recommendation S., Mullen, H., & Novak, R. (2021).

History of Indigenous Peoplas
National Climate Assessments. In
Status of Tribes and Climate Change
ReportMarks-Marino, D. (ed.)]
Institute for TribalEnvironmental
Program. Professionalgp. 27%33.

Future reforms ® make NCAs more inclusive
should acknowledge, learn from, and build on
Indigenous peopleg3nvolvement throughout the
history of the US Global Change Research

Indigenous peoples globally have worked to advance their equitable particigatlighstakes
AOASYGAFTFAO NBLRNIad LY bSg %SFHflIYyRXI F an2NRA 2 2NJ]A
establishment of the New Zealand Climate Change Programme in 1988 and a workshop that same year
SYGAdt SR a/ tAYFGS /| KI¥SEYot@zpl 85omeppPT 0 PYRKZISENRY A
ONBlIGAZ2Y 2F GKS I NOGAO /fAYIFGS LYLIOG !'aasSaaySyidz
2 | NV Ay 3 tithddine lafddedrreritly, the @incil consists ofightarctic statessixIndigenows

permanent participants, and various official observers. The Indigenous permanent participants include

GKS 1 £Sdzii LYGSNYIFGA2yLFf 1 8a20AF0A2yS BINGDiGEAO ! G§KI 6
Circumpolar CoungiRussian Association lofdigenous Peoples of the North, and Saami Council (Arctic

Climate Impact Assessmef004).Diverse scientific reports, more locally and globally, have their own

histories of engagement with and involvement of Indigenous peoples, for example: Goodd al.,

2018; IPCC, 2019).

In the U.S., diverse Indigenous peoples and Indigenous educational institutions, such as Tribal colleges
and universities, have long been involved with scientific research and assessment performed by federal

and state agencies niversities, and nonprofit organizations. We will discuss the many ways that, since
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at least the mid1990s, Indigenous persons have been substantively involved with the U.S. Global

Change Research Program (USGCRP), a program mandated by Congress lalti@h&ige Research

I OG 6D/ w!'od ¢KS D/w! 2F mdpdpn aSS{a G2 FIRGFHyOS al
research program, which will assist the Nation and the world to understand, assess, predict, and

respond to humasnduced and natural processe@st 3If 206 f OKI y3aSdé

One of the first engagements was the Native Peoplative Homelands Workshop (Albuquerque, NM

1998), which was organized by NASA and the Intertribal Council on Utility Policy. The workshop included
over 100 participants representingibal leadership, Tribal organizations, Indigenous knowledge

keeping traditions, U.S. government, and climate sciencefimbalreport from that workshop, titled

Circles of Wisdonwas published in 2002 (Maynard, 200R)e report references the Indigensu

focused chapter in the first NCA (NCA1) (National Assessment Synthesis Team, 2000). It states
GC2tt2pAy3a GKAA ¢2N] aKz2L)E GKS RAaOdzaairzy NBadz (a
synthesized and augmented based upon comments from a numheoriishop participants and other
NEOASGHGSNE Ayia2z 6KFEG A& y2¢ [/ KFELIGSNI M 2F GKS
Notes). The chapteristitted,t 2 i SY G At / 2y aSljdzSy0Sa 2F [/ tAYIGS
t S2LX Sa YR | &a8lf{2000Ra¢ o1 2dza

O{ @
£ b0

The chapter highlighted the importance of Indigenous knowledge systems and that Indigenous peoples
have a history of relating to humataused climate change through lande changes imposed on them

by the actions of U.S. citizens andipgmakers. Key issues included tourism and community
development, human health and extreme events, rights to water and other natural resources,
subsistence economies and other natural resources, and cultural sites, wildlife, and natural respurces (
351). The chapter advocates for more research relating to Indigenous peoples and climate change while
raising ethical concerns about previous abuses by researchers. NCA1 also included an Overview Report
that was intended to be more widely accessible to thélp Limited material from Chapter 12 was

included within a regional section in the NCA1 Overview Report. A 1999 Special Issue on Indigenous
peoples and climate change in the academic jouNetive Americaseferences the Native Peoples

Native Homelandgiorkshop and the GCRA (Barriero, 1999).

LY b/!'H 6YFENX SiG Ft®dX wnnpdI GKSNB | NBE NBFSNByOSa
@dzt YSNIYoAfAGASEaE 2F blFidABS ' YSNAOFIyas AyOfdzZRAY3 «a
reduction of availability of traditional food sources, problems of Indigenous peoples being subject to

flooding and erosion, and how Native cultures in the Southwest are vulnerable to climate change

impacts on water availability and quality. In referencesdgional climate change impacts in the Great

Plains, Southwest, and Alaska, some Tribal issues are referenced. There is no Tribal chapter, nor are
Indigenous peoples referenced in the recommendations. It is unclear how Indigenous authors or topical
expelts may have contributed. At the same time, during this broad period, Indigenous peoples

continued to organize efforts to address climate change. The Indigenous Peoples Climage Chan

Working Goup (IPCCWG@Gyas established at Haskell Indian Nations Unite(2006) (Shephet@016).

Members of the IPCCWG have contributed to NCA and other climsassments. Grossman

documentedreports and conferences on Indigenous peoples and climate change during the years 2006
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and 2007 (GrossmaB008,2009), suchasthe 2 NI K¢ S&ad LYy RAIY ! LILX ASR wSasSt
titted Climate Change and Pacific Rim Indigenous Na(ROG6).

A second Native Peoplkdative Homelands (NPNH I1) workshop was held in 2009 on the homelands of
the Shakopee Mdewakanton Sioux Comntyiat the Mystic Lake Casino Hotel in Minnesota (Maynard,
2014). Close to 400 Tribal leaders, elders, scholars, and students convened to share Indigenous
perspectives and solutions. The Mystic Lake Declaration (2009) was written there and was intended as
input into the 15th Conference of Parties of the United Nations Framework Convention on Climate
Change. Thdeclaration tied climate change adaptation issues to human rights, the sacredness of
human relationships to the land, Indigenous knowledge traditiamsl concerns about certain solutions

to lowering carbon footprint, among other topics.

Over 20 people served on a technical team for Indigenous pe@piesivement in NCA3 (Melillo et al.,
2014), which would lead to a Tribal chapter (Bennett et2f114). Technical input was provided, in part,
through regional workshops that produced repof@oastal Louisiana Tribes, 20Rdley, 2011; Souza

and Tanimoto, 2012). There were also Indigenous regional reports and media created outside of these
workshops (Blanchard, 2013; Redsteer et al., 2013; Ojima et al., 2015). An author team was developed
that synthesizedtte information provided by the technical team, resulting in ME@A3Chapter 12,
Indigenous Peoples, Lands, and ResoyBesnett et al., 2014).

The efforts leading to NCA3 coincided with increasing Indigenous leadership in climate change

nationally, as well as federal funding and support for Indigenous climate initiatives. For example, the

National Center for Atmospheric Resegrofanaged byhe University Corporation for Atmospheric

Research (UCAR)egan hostinghe Rising Voices Center for Indigenous and Earth Sciemcies) is

joinlyFdzy RSR 6& GKS bl A2yt hOSI yA O)OffigeRor CoasaR 4 LIK SNA O
Management. RisitnVoiceseeks to bridge diverse worldviews on climate change, with an emphasis on
Indigenous knowledges. The Indigenous Peoples Climate Change Wer&ingycontinued to hold

studentoriented events engaged with saiific and other climate changesuegShepherd, 2016). A

U.S Forest Service technical report on climate change impacts on Indigenous peoples was published as

an interim synthesis between NCA3 and NCA4 (NeBuwmith et al., 2016). The®DS2f 2 3A OF f { dzNIJ:
Climate Science Centers (now GitmAdaptation Science Centers) established some Indigenous

consortium and partners members, such as the Chickasaw and Choctaw nations and the College of
Menominee Nation. The Bureau of Indian Affairs (BIA) initiated funding support specifically for Tribal

climate resilience in@L1 and focused its support omifal adaptation planning, training, data
RSOSt2LIYSy i YR fSFRSNAKALI Sy3rasSySyidod ¢KS 5SLI N
Change and Natural Resource Science included members eapires Indigenous peoples and

Indigenous issues. In 2014, the committee published a report with a priblienate Change and

Indigenous Peoples: A Primand a guideTraditional Knowledge Guidelin@dorishima 2014; Climate

and Traditional Knowledges Workgroup, 2014). By 2014, Congress appropriated $10 million and
ddzLILR2 NI SR GKS . L!'Qa ¢NARolFf /fAYFOS wSaAfASyOS t NP
its support. A special issuethie peerreviewed journalClimatic Changfocusedon issues related to

Indigenous peoples and climate change in the U.S. context, with over 50 authors contributing, the
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majority of authors being Indigenous (Maldonado et al., 2082016, USGCRP produced a synghesi

report on climate change and health (USGCRP, 2016). There is a subsection of Chapter 9 on Indigenous
peoples. The subsection covers diverse health issues tied to food and nutrition, cultural and family
integrity, traditional practices, and mental héalin 2016, NOAA&stablished a 1'Bnember Advisory
Committee for the Sustained National Climate Assessment, which included two specialists in Indigenous
climate change as part of the membership (National Oceanic and Atmospheric Administration, 2016).

NCA4 (USGCRP, 2018) was the first time there was a concerted effort to ensure Indigenous authors and
sections were spread throughout the report on each of the regional chapters. The team of
approximately 50 authors also conducted an assessment of Indigeetaied terms throughout the

entire NCA4 draft to develop a set of consistent terms as a reference for all of the NCA4 authors. The
Tribes and Indigenous Peoptdmpter features an interactive map of Tribal climate change initiatives,
primarily supportel through federal funding sources, organized by the BIA, which at the time of
publication had 800 initiatives (Bureau of Indian Affairs website, 2021; Jantarasami et al., 2018).
Currently the map has well ovejODO entries of fiibal resilience actionsSSimilar to NCA3, there was
considerable effort to get input andhgage Indigenous peoples andbil experts throughout the U.S

and its territories through regional workshops, engagement at major conferences, webinars, focus
groups, minigrants for communit meetingsand publicizing of the opportunities for public review
throughout Tribal distribution networks.

Over time, Indigenous peoples have engaged in diverse ways in NCA. In the case of certain aspects of

NCA, Indigenous engagement has increasedy aadhrough the continuation of a dedicated chapter to

Indigenous climate change issues in each NCA. This has led to a wider array of credible sources of
AYF2NXYIEGA2Y 6SAy3 AyOfdzZRSR Ay (GKS LINPINI YQ& NBLERN
aaaSaavySyid 6.dzA1 SNJ SG £ dX HamoYHTO &GFGSRZ a¢KS b
engagement in future assessments and include Tribal engagement as a metric of success for ongoing
STT2NIL a ¢
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Chapter 2: Wrldviews, Knowledges, & Social Impacts
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Key Messages

Chapter Lead
Kyle Whyte (University of Michigan)

Indigenous peoples have their own systems ¢
governance that have norms of behavior for
land use and land care.

A growing dialogue among some Indigenous
peoples articulates Indigenous knowledge
systems through an understanding that all
things are interconnected.

Legacies left by colonialism in economic, soc
environmental, and educational systems havg
altered lifeways, traditions, practices, custom
and values of Indigenous peoples, influencing
their understanding of how climate chga
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Recommendation

Climate change policy and climate science fields
should respect Indigenous selétermination in
governance and knowledge exchange. Indigenoy
peoples should be consulted meagfully from the
earliest stages of policy and research developme
Legal, policy, ethical, and cultural best practices
and requirements should be followed to make
consultation meaningful.

Indigenous Worldviews, Sovereignty, and Climate Change

tKAa aSOlAazy asSSi1a (2 LINPOARS a2yYy$S 2F G(GKS 3ISySNIf
sovereigntyandintends to be useful for contextualizing the issues, knowledge, experiences, and
recommendations to which this report bears witness.

Indigenous peoples have their own social and cultural norms of behavior and action governing
interactions between peopland the land, water, air, plants, and animals that all share environments
together. These norms include systems of governance regarding protection and transfer of knowledge
that have been developed over countless generations and are commonly expresseghthaoguage,
practices, ceremonies, traditions, educational programs, mentorship bonds, and kinship networks (e.g.,
clans, lodges) (see, for particular examples, Trosper, 2009; Menzies, 2006; Kimmerer, 2013). Today,
Indigenous peoples also commonly emploethods adopted from other cultures to formalize and

record their expectations for normative behavior and action by enacting written laws, policies, codes,
regulations, rights, rules, resolutions, procedurasd protocols as setfetermining sovereign
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governments (see, for particular examples, Chief et al., 2016; Royster et al., 2002). As political
sovereigns, Indigenous peoples engage in diplomatic relations with local, regional, state, national, and
international governments through multilateral lawaapolicies, including treaties, statutes, and
agreements that set forth rights, requirements, obligations, duties, and responsibilities.

CKSNBE NBz 2F O2dzNBS>S YlIye RAYSyaAizya 2F LYRAISy?
semanticinadequaiA Sa 2F G KS @S NagithouplSINdigendus pedideRateidiSabsa @ ¢

internally and across peoples in terms of their worldviews, religions, and practices, there is an

overlapping dialogue among many Indigenous people about how Indigenous cultistesiels, social

institutions, and knowledge systems provide critical context, knowledge, and practical wisdom regarding
adaptation and mitigation in relation to anthropogenic climate change. The authors of this chapter seek

to convey some key points reghing this overlapping dialogue and provide a snapshot of some of the

relevant literature.

LY GKS | of 010 BRDSHNFYBFRY NEY O GA2yaKALE Aa | G§SNY dz
relations with the U.S. federal government and to set forth estagons of how Tribes must relate to

other units of government (whether those expectations are satisfied in practice). Due to long histories of

legal relationships evolving between federakgognized Tribes and the U.S., the exercise of Indigenous
soveSAdyitie Aa GSGKSNBR (G2 | ®{d az2@SNBAITyGer ogKAOK A
I yY6IEGA2Yy d¢

LYRAISy2dza LIS2LX SaQ RADGSNES ¢2NI ROASsa yR aeadsSy
change adaptation and mitigation, informingwdhey address impacts on their cultures, economies,

multilateral governance relationships, and stewardship responsibilities toward the environment and

future generations. As contemporary political sovereigns, Indigenous peoples recognize that self

determination and intergovernmental relations are cornerstones of solutions for addressing global

issues of climate change as well as opportunities for adaptation and mitigation. Yet, as nations within a

nation, their sovereignty is both protected and limitedgspting within the bounds of treaties, acts of

Congress, executive orders, administrative agreements, and court decisions. For federally unrecognized
Tribes, Native Hawaiians, and other Indigenous peoples, their externally acknowledged sovereignty is

more limited than federally recognized Tribes.

Addressing climate change is connected with the issue of how people come to know climate change
(Callison, 2014). Indigenous peoples have diverse cultures, histories, social institutions, and knowledge
systems that are highly relevant to understanding envirental change, whether changes are seasonal,
intermittent, or longterm. Ancient stories kept by Indigenous peoples tell of social and environmental
disruptions and convey lessons learned from the observations, experiences, and responses of their
ancestorgTherrell & Trotter, 2011). Many Indigenous families, communities, and governments practice
or are guided by traditions of living that pay close attention to the dynamics of seasonal and climatic
change (Child, 2012; Hatfield et al., 2018). The langudadesligenous peoples often incorporate

specific terms to reference or describe local places, events, or times of importance, such as timing of
flowering, migrations, fruiting, wildlife movements, plant ldgcles, or availability of water. Indigenous
linguistic scholarship has demonstrated important relationships between how language connects to
knowledge and a sense of responsibility for protecting the environment (see Noodin, 2@l Dh et

al., 2021, for example). Indigenous knowledge is often artiealdahrough concepts and practices that
express interconnections across spatial, physical, spiritual, cultural, political, and temporal dimensions.
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Stories and lifeways frame and draw on titested knowledge systems. Indigenous peoples have
depended orsuch knowledge systems for surviving and maintaining continuity in complex, uncertain
environments to sustain food, medicine, and materials and develop methods to successfully negotiate
shortages and crises. Such histories, memories, and experienceotaatmrecognition of the need to
honor the wisdom and decisions of ancestors and the profound responsibility to carefully consider the
consequences of decisions and actions for future generations. Indigenous knowledge systems are
sometimes articulated gglacebased, yet they are far from static or limited in their geographic usage.
Scholarship has covered how Tribes have used their knowledge systems to rebuild their societies after
forcible relocation to territories hundreds and sometimes thousands tésraway from their

homelands (see Carroll, 2015).

LYRAISy2dza LIS2L)X Sa a2YSiAYSa NBfe& dzZlRy 9y3IftArak fI
2N Gttt 2dzNJ NBfFdAz2zyaé¢ G2 GNEB G2 O2y@Se (KS AYLRN
on which their worldviews and knowledge systems are based. It is critical to understand that the

worldviews of Indigenous peoples deeply tie the past to the present and the present to the future.

Societal continuity of Indigenous peoples means that Inaigis persons seek to acknowledge explicitly

that their decisions and actions of today are influenced by the experiences of their ancestors. Their past

is colored by a long, painful history of social and economic disruption from broken treatieghé&ind

assimilative education, territorial trespass, cultural erasure, and the denial of their rights+to self

determination (Hartmann & Gone, 2016).

Many U.S. laws, policies, and practices subsequent to the signing of treaties have led to the loss of
access ath inherent rights to the lands, water, and plant and animal species. This loss of access and
inherent rights is a major factor creating challenges for Indigenous peoples to adapt to and mitigate
climate changeto which some of the material in this repdsears witness. As a matter of general

context, the U.S. allotment policy of the 1880s, for example, dispossessed Indigenous peoples of 90
million acres of land. The effects of colonialism on economic, social, environmental, and educational
systems have atred, disparaged, and disregarded lifeways, traditions, practices, customs, and values of
Indigenous peoplegreating generational and intergenerational trauma (Walters et al., 2011). The long
lasting effects of such deeply rooted historical trauma matytr@operceived outside of Tribal

communities, but are leading concerns within these communities (E€anspbell, 2008).

Indigenous peoples have, at the same time, worked ingeniously to create legal and policy avenues to
recover and protect their landsnd selfgovernment. Many such avenues are crucial to addressing
climate change. The expansion of Tribal lands through bringing fee land into trust (a repudiation of the
General Allotment Act) and legislation like the Indian-Belfermination and Educatiofissistance Act

of 1975, as amended (25 U.S.C. 450 et seq.), and the Trib@&elfnance Act of 1994 (25 U.S.C. 458aa
et seq.) involve Tribes taking on programs and services the federal government had administered in the
past. Court decisions have lampartial victories for Tribes, such as the Boldt Decision that affirmed
treaty rights to the fishery in Washington state. Staaad urrrecognized Tribes, working without
affirmation of their seHgovernment, have strategically used incorporation as(63) nonprofits as a

way to build capacities to provide services for their members. They have used private conservation tools
as well to protect their lands (see Middleton, 2011). Native Hawaiians have organized through
institutions such as the Office bfawaiian Affairs (OHA), a sglfverning corporate body established in
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the 1978 state constitution of Hawaii (OHA, 2021). IHteligenous organizations, such as the Inter
Tribal Timber Council (ITC), have developed strategies for sustainable econo@j&0(3).

Ethics of Multcultural Knowledge Exchange

This section discusses one of the most prominent issues in Indigenous f@&ngagement with major
climate science institutions: the exchange of knowledge about climate change. There are ethésl iss
that must be understood when people seek to braid diverse knowledge systems together. The Climate
and Traditional Knowledges Warkbup developed a set of proposed guidelines for Indigenous peoples,
scientistsand government professionals when workingh Indigenous knowledge and content with
strong cultural and economic values for Indigenous peoples. This section directly reflects some of the
information from the guidelines, used with permission from the authors of the \gforkp.

Indigenous peopledo not generally view knowledge or science as simply information. Rather than a
form of bare information, knowledge is deeply and inextricably linked to Indigenous origins, ancestors,
lands, and traditions (Forbes, 2001; Greenwood & Lindsay, 2019). Incsrnmaunities, knowledge

often comes with obligations and restrictions for its use (Climate and Traditional Knowledges
Workgroup, 2014). Indigenous knowledge systems are connected to Indigenowesaimination as
peoples. Based on these reasons, there ethical issues that can arise when Aodigenous individuals
and institutions seek to exchange information about worldviews and knowledge tied to climate change.

These guidelines created by the Warup are intended to cover, in particuldraditional knowledge in
relation to climate change within the context of potential risks to Indigenous peoples in the U.S. for
sharing traditional knowledge in federal and other Rmaligenous climate change initiatives. Traditional
knowledge refers to some dimeiasis of larger Indigenous knowledge systems described in the previous
section, but there are some challenges with delineating traditional knowledge by definition. Both the
words "traditional" and "knowledge" carry much baggage in English and can inastebpobjectify,
essentialize, or interject foreign understandings and assumptions. "Traditional" tends to characterize
what is being referred to as "old" in time, passed in a material way "from generation to generation."
While this is a common way thattditional knowledge is transmitted and characterized by Indigenous
persons, Indigenous knowledge keepers may also receive knowledge through spiritual means,
ceremonies, and direct communication with othgran-human beings, persons, and entities (ANSC,
n.d.; Simpson, 2000). Whatakes such knowledge traditional is not its age in the Western time system,
but its spiritual origins and relational validitythe way it fits into the First Instructions or ancestral
teachings of the Tribes (Marsden, 2004).

Thegur St AySa F20dza 2y (g2 F2N¥IFGAGS SGKja@ f LINRY OA LJ
LYT2NXYSR /2yaSyilioé . NRIRfeéx (GKS&S LINAYyOALX Sa Sadil
NBflFGA2yaKALIA® &/ 2yasSyité NBO2aw govethancenérindiandS I OK ¢ NA
expectations that guide and structure how different facets of traditional knowledge are treated by
LYRAISYy2dzA YR 20KSNJ SyGuAaidAasSas FyR Y2NB oNRFRf& N
involves the identificationrad avoidance of risks that could lead to loss or harmful misappropriation of

traditional knowledge (CTKW, 2016).

Traditional knowledge has been shared most successfully where Indigenous protocols are respected and
followed. However, much work remains tagure that there are appropriate legal, policy, and ethical
protections wherever traditional knowledge is shared outside of Indigenous territories and governance
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systems (Norgaard, 2014). Namdigenous persons must understand that sharing traditional kedge

may carry risks for Tribeas there are many potential conflicts of worldviews and laws and few
safeguards for their protection. Used in compliance with these protocols, traditional knowledge is often
essential in providing solutions to climate clggnmpacts (CTKW, 2016).

The account of traditional knowledge just offered here is generalized and does not express the beliefs of
any particular Indigenous peoples. Each Indigenous peoples should be consulted for their views on what
traditional knowledgameans to them. The account in this section is meant to illustrate some of the
fundamental challenges of working with traditional knowledge. Indigenous peoples and persons in
practice live in multiple worlds, and the phrase "traditional knowledge" is useaultiple senses both

within particular Indigenous peoples and when working with #hedigenous persons, institutions, and
agencies. Some ways that Indigenous peoples use and share their knowledge are more like a kind of
practical information, and Indigmus knowledge holders often share the informational aspects of their
knowledge while keeping the spiritual aspects to themselves (SAMHSA, 2009).

CaseStudyTK S { GFGS 2F 2x1a02yaiyQa wSalLlSOl¥FdzZ Lyi
The Wisconsin Governget up the Governor's Task Force on Climate Change in 2019, including the
River Band of the Lake Superior Tribe of Chippewa Indians and staff members from the Great Lake
Indian Fish & Wildlife Commission (GLIFWC). The Task Force was open towitdnKimdpes and
bringing in Indigenous knowledges they were willing to share in order to inform the science and gef
policy recommendations for the state of Wisconsin. The GLIFWC spokesperson brought in traditior
knowledges from Ojibwe rice chiefs mimonitor and interpret the health of manoomin, or wild rice, th
is a sacred and culturally important food. One observation from traditional knowledge, not generally
appreciated by scientists, was that there had once been seven bodies of water in tegSolOjibwe
reservation that had now merged into a single body of water due to increased runoff. The rice harvs
has decreased dramatically, to 5% of prior levels. A rice chief with Sokaogon Ojibwe believes this i
to brown spot disease and rice wolinfestations associated with higher runoff from extreme weather
events and increased humidity associated with climate change (Vaisvilas, 2021). These observatio
brought the Task Force to recommend creating a permanent Manoomin (Wild Rice) Stewardsitp G
to work directly with rice chiefs from Tribes that voluntarily choose to work with the Council to provi
traditional knowledge expertise to the state of Wisconsin. The state is establishing a permanent
institution that will allow for the voluntaryubmission of information drawn from traditional knowledge
that will provide a venue for manoomin rice chiefs to discuss their observations and assessments g
make decisions about what to share with the state. The Council can hopefully provide a tesioeed a
way to spread the institutionalized use of traditional knowledges in a way that is controlled by the
knowledge keepers.

Social Impacts on Indigenus Peoples from Climate Change

Climate change has multiple and interconnected impacts on Indigegmeesrnance systems. Impaets

based language in risk and vulnerability assessments can take the form of victimhood where Tribes are
viewed as passively and adversely affected by climate drivers beyond their control (Cameron, 2012;
Haalboom & Natcher, 2012a(lison, 2014; Whyte, 2016, 2013). Indigenous peoples are active, self
determining societies, and they are working to heal and negotiate historical traumas, rebuilding their
identities and strengthening resilience to climate change impacts. This sectisrbeuead with great

care given its coverage of the social layers that are connected to climate change.
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Indigenous peoples have diverse histories. For many Indigenous peoples, the influence of historical
traumasis aprominent dimension of their recertistories. It is necessary to understand these traumas
in some depth to appreciate ongoing challenges to addressing climate change (Billiot et al., 2020).
Historical trauma interacts with other oftelinked social determinants of vulnerability such as low
income, socieeconomic status, lack of savings, lack of information, inadequate housing, chronic
diseases, disabilities, minority status, and linguistic vulnerability (see review in the context of CVID
Hathaway, 2020). Further social vulnerabilitieis@as a consequence of AI/AN resoued place

based lifeways (Ford, 2012).

These impacts must benderstoodunder different frameworks. Indigenous researchers have assessed
Indigenous responses to climate change impacts through the following andfotineeworks necessary
to understand them from an Indigenous lens. These frameworks are not exclast/éhe authors who
worked on this section emphasize that the categories are provisional.

AnlIndigenous decolonization framewaz&n focus on ta capacity to respond within
Indigenous concepts, methodologies, processes, understandings, assessment criteria, and
indicators that are understood by them and compatible with their cultures (Armsirb®@g;
Simpson2017; Dhillon2018; Yazzie KieslingBaldy 2018).

AnIndigenous agency framewodan emphasize the governance and decisitaking
dimension of Tribes as agents that actively shape their own destiny through full automaimy a
seltdetermination (Abate &ronk 2013; Maldonado et al2013; Carro]l2015; Chief et a|.

2016; McNeeley, 2017; Donatuto et al., 2020).

AnIndigenous survivance/continuance framewoah focus on the goals of responses that
are more than targeted toward cultural survival or subsistemses somethes presented.
Indigenous responses to challenges are strongly based on their values, creativity, and ingenuity.
It is not enough just to solve a problem, but to solve it in a way that is consistent with such
values as ancestral teachings, moral respolisds, relational accountability to community and
the natural world, trust, reciprocity, and consent (Vizenor, 1999; Goeman, 2009; Wildcat, 2009;
Ortiz, 2011; Maracle, 2015; Whyte, 2019). Because of their unique origins;ljzlaed histories,
collectiveidentities, and deeply spiritual beliefs, climate solutions often involve negotiations
within their Tribes and with morthan-human beings (GLIFWC, 2019).

Indigenous responses to climate change therefore attempt to solve the problem while ensuring that it
moves the collective whole of Indigenous ways of being, knowing, and doing in ways that are active,
engaged, resilient, and sustainable. They work to reaad/ continue the culture as a whole rather than
focus narrowly on technical solutions implemented by experts. Their responses usually involve the
whole-of-community and achieve this through their own worldviews (Maldonado et al., 2013; Whyte,
2017). Thébibaginjigaadeg Anishinaabe Ezhitwaad Tribal Adaptation Menillustrates the use of

these kinds of frameworks (GLIFWC, 2019). Anishinaabe peoples of the Great Lakes region assess
adaptation opportunities through multiple perspectives. They assess climgponses using some
common nonTribal frameworks (e.g., reduce biological and anthropogenic stressors, promote
landscape connectivity). They also assess impacts and responses in a cultural framework (e.g., actions to
help morethan-human beings to adapimaintain reciprocity and balance, and frame actions in the
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context of cultural calendarsi Tribal Adaptation Menexemplifies diverse dimensions of
decolonization, agency, and survivance/continuance.

One reason why decolonization, agency, and survivaooéinuance frameworks are critical isat
Indigenous lifeways, wellness, and political sovereignty are vulnerable to climate change. Many
traditional activities occur outdoors on the land. The elements of the natural world that they depend
upon are affeted by climate impacts (Houser et al., 2001; Maldonado et al., 2013; McNeeley, 2017;
Jantarasami et al., 2018; Donatuto, 2020). Their ways of life are fundamentally retattbegldo not

just utilize the environment, they inhabit it and maintain spiritaad mutual relationships with multiple
tangible and intangible beings that may also be affected by climate change and nonclimate stressors
(Hatfield et al., 2018; Thomas et al., 2019).

Tribal vulnerability varies and is affected by interacting and cerpistorical, political, and social

factors, such as differential access to resources, poverty, and different ways of accessing and
transmitting knowledge (Thomas et al., 2019). The existing historical context of trauma, discrimination
and neglect, and gh connectedness to and dependence on the landscape and seasonal timing
increases exposure among many interrelated facets of Tribal culture that can cause cascading impacts
on multiple dimensions (Clarke et. al., 2018; Lawrence et al., 2020). Extremgacéwents such as

floods or extreme heat events, in addition to impacts from lorgeem climate changes, can harm

health and make activities risky, dangerous, or impossible, e.g., outdoor work and traditional activities
under extreme heat events, harvésg of driftwood during breakup of river ice, or hunting over thinning
seaice (Hansen et al., 2013; Jones et 2D015; Sharma et al., 2020). These multiple and sometimes
cascading impacts can interrupt the transmission of traditional knowledge and raordhkead to the

loss of trust in traditional institutions and external partnerships and cooperation (Billiot et al., 2019;
McKinley et al., 2019; Lyver et al., 2019; TPEHTT, 2019).

Impacts associated with climate change affect Indigenous peQpleastructure, energy systems, and
businesses. Economic disparity is a major factor that increases the impact of climate change on
wellbeing Access to economic resources, resilient infrastructure, and diverse economic opportunities
allows Indigenous peoples atiteir communities to be proactive in addressing their priority issues. A
thriving economy offers flexibility and adds to the capacity for addressing challenges. It allows for Tribes
to maintain and attend to their aging infrastructure. It allows them timoate community resources

that are threatened by flooding, sdavel rise, or coastal storm surges. It allows Tribes to hire staff to
research the loss of habitat for subsistence species and to design and implement habitat restoration
projects to improveaccess to culturally important fish and wildlife. Funding allows Indigenous peoples
to developforestmanagemenplans so that their forests are less prone to drougittuced disease,

pest infestation, and subsequent wildfires. Thriving economies also allow Tribes to protect and care for
the most vulnerable individuals and families in their communities and to moaiterall physical and
mentalwellbeing(NCAI, 2017; NCAI, 2019; ATNI, 2020).

In addition to reducing economic disparities, measures are needed to address the historical traumas
that Indigenous peoples face and revitalize Tribal institutions, language#;aatiional knowledge

systems. Activities that work to restore relations with the land, waters, and living world are necessary to
restore balance in social systems (Maldonado, 2018; McGinnis et al., 2019; Donatuto et al., 2020). For
Indigenous peoples, agtation and mitigation measures must be holistic. They must be approached in
an interconnected way that is aligned with the values and knowledge of the communities. Adaptation
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solar power. Rather, they are about empowering the community to restore, revitalize, and strengthen
their cultures, socialvellbeing and political sovereignty. For many Indigenous peoples, it is about
achieving good relationships witerdependence with the diverse nonhumans that share the
environment.
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Fgure 1. Word Cloud using words from the CRCCS Fgure 2. Word Cloud using words from the TAM

Words and concepts matter, and they influence how climate issues are characterized, problematized, prioritized, al
upon. The spiritual, pladeased, and traditional wordsf Indigenous peoples are vallaglen (Donatuto et al., 2020). On
recent project compared the language of two reports, the Cultural Resources Climate Change Strategy (CRCCS),
the National Parks Service in 20afd the Tribal Adaptation Mend AM), written by Tribal and nefiribal partners, that
reflected Anishinaabeg worldviews and translated Ojibwe and Menominee words (Oh et al., 2021). Word clouds fromr
documents revealed differences in worldviews and values in approaching cutiuesl iis adaptation. While there is overle
in the language of the documents (e.g., climate, cultural, change), there are important differences. The CRCCS empt
standard nomenclature of natural and cultural resource management, while the TAM Baguaphasizes relationship
through language focused on oth#ttan-human beings, adaptation, and community. See Oh et al. (2021) for a more de
discussion of findings. Graphic source: Oh et al., 2021. Figure numbers are from original source.
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Chapter 3Actionable Sciend® llaborative Climate Planning

Actionable Science & Collaborative Climate

Planning

Key Messages
Tribes are investing efforts in adaptation
planning and projects to keep their
communities, ecosystems, and people health
In doing so, they are implementing the most
cutting-edge work on climate. Tribal nations
are actively creatig climatevulnerability
assessments, adaptation plans, and hazard
mitigation plans. Protecting traditional
knowledges is an important part of these
processes.
Locally relevant and regionally specific
information is needed to understand local
climate impacts and develop solutions that
incorporate local, traditional, and/estern
knowledge for holistic solutions.
Actionable science eproduced in partnership
with Indigenous peoples can support Tribal
resource management decisianaking.

Recommendation

Support Tribal sovereignty and sektermination
through Triballyled climate adaptation planning td
allow Tribes to prepare for climate uncertainty ar
associatedisks. Management decisiemaking
should involve consultation with Tribes early and
often, coproduction of actionable science, and th
incorporation of local knowledge.
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Introduction

The gldval rate of climate change is continuing at a rapid pacel future climate projections

demonstrate the increasing severity of climate impacts without immediate and intentional mitigation

efforts (Xu et al., 2018). In general, these impacts will negatively affect human and nonhuman
populations across the globspme more than others. Indigenous peoples and their livelihoods, in

particular, are affected by climate impac@ETHITA, 2019; Chisolm Hatfield et al., 2021; Jantarasami

al., 2018; St. Regis Mohawk Trj2@13; USRT, 2017). As a result, organizatmdsentities across the
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U.S. are taking collective action to reduce greenhouse gas emissions in order to reduce these impacts
(SteenAdams et al., 2020). Still, the uncertainty in future greenhouse gas emissions is substantial. As
such, differentrepresenative concentrationpathways (RCPs) are used to model possible future
emissions scenariofigurel; adapted from Voset al., 2017). RCPs capture théeets of different

potential emissions levels and delineate the current and future impacts of climate risks on the economy
and infrastructure, the natural environment and ecosystem services, and human health and wellbeing.
Appropriate mitigation and adaption strategies are needed to reduce these risks posed by climate
change.

Mid 21st Century
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Figurel. Annual average temperatures across North America are projected to increase over this century,
greater changes at higher latitudes and entligher C@emissions scenarios (RCP8.5; right). This figure shc
projected differences in annual average paratures for miecentury (203§2065; top) and end of century
(2071¢2100; bottom) relative to the near present (1€2005) (Vose et al., 2017).

Mitigation strategies that involve market forces and technological changes have already successfully
contributed to the decline of greenhouse gas emissions (Fahey et al., 2017). Meanwhile, adaptation
strategies require a consistent reassessment of climigtes and can be conceptualized through the
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following stages: awareness, assessment, planning, implementation, and monitoring and evaluation
(Figure2). Building climateesilience for the benefit of all, but especially Indigenous peoples and other
marginalized communities, requires coordinated efforts between different entities and implementation
of various mitigation and adaptation strategies. These efforts have stéotbd implemented using a
combination of strategies.

Awareness

Monitoring

and Evaluation Assessment

Leadership, Partnerships,
Stakeholder Engagement

Implementation Planning

Figure2. Successful adaptation requires a continuing-nietnagement process. With this general appro
individuals and organizations become aware of and assess riskeumatabilities from climate and ott
drivers of change, plan, take actions to reduleese risks, and learn over time. The gray arcs indical
status of implementing this process with the status reported by the Third National Climate Asses
2014; darker color indicates more activity (Lempert, 2018). In 2021, there are more Tribal projects tl
been implemented and some projects that are starting to be monitored and evaluated.

Actionable Science Basaghon Regional and Locally Derived Imfoation

The impacts of climate change that have long been predicted are being observed on local, regional, and
global scales. While global climate models provide a valuable starting point for addressing these impacts
broadly, downscaling these models talividual regions is important for making the data accessible,

useful, and actionable. It is even more important to couple that information with local and traditional
knowledge (see sidebditled Protecting Traditional Knowledges in Locally Derived SHugtiaghat the

information can be considered in a local context. Observations and knowledge of place are key to
understanding shortand longterm impacts and to supporting decisionaking in the face of
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communities is as unique and intricate as the natural ecosystems themselves. Impacts felt in one
community or system might differédm the nextand knowledge provided by downscaled models
coupled with a knowledge of the land over time provides a pathway for resilience and transformation
into the future. Native American Tribal communities have always adapted, while remaining steadfast
stewards of the land with a deep knowledge of place.

Protecting Traditional Knowledges ir
Locally Derived Studies

It is important that the traditional
knowledges of Indigenous peoples |
protected, as recognized in the Unite)
Nations Declaration on th&ights of
Indigenous Peoples (UNDRIP; |
General Assembly, 2007; Stee
Adams et al.,, 2020). There ali
protocols that have been develope
to provide guidelines and
considerations (Sloan & Hostler, 201
CTKW, 2014) for collaborativ
research projects. This particularly

important when using federal funding
from the U.S. government, which ca
sometimes require that any data
gathered for a project be shared an
made publicly available upol
conclusion of the project.

Within the Western science paradigm fdimate adaptation
planning, there is a strong desire for more fisealed/local
downscaling as an approach for creating solutions and taking
actions. As data are refined to finer scales, we run the risk
that errors will be magnified and may give potentigkers

the impression that they are "correct" because the finer
scale data more closely resemble the scale of information
observed orthe ground. However, the observational vs.
modeled data could differ greatly. Multiple downscaled
scenarios can be useful that they can provide a range of
possibilities but can be stronger if based upon local
knowledge and regionally specific data. This type of
modeling is important for allowing Tribes to be adaptable
and strive for management practices that are resiliaotoss
multiple scenarios.

To that end, bringing together finer scale climate
information, local data, and traditional knowledge can help
provide a better understanding of possible scenarios of local
impacts, providing opportunities to focus on solutidhat

are specific to location. This is especially important for climate adaptation and mitigation planning,
because it can bridge the gap between global and local effects (Cooney, 2012), while allowing for
opportunities to incorporate realime and locaknowledge and data. Pairing downscaled climate
models with regionally specific information and the observations from those closely tied to place opens
pathways for targeted regional or local solutions that are informed by local input. Coupling climate
modes and information with local inputs helps to make data accessible, useful, and relevant, while also
providing an opportunity to Indigenize a process that has been long dominated by Western science,
making space for Tribal and Western science to be equallyed and brought together to produce
actionable science, when appropriate. For an illustration of this approach that builds on the application
of downscaled models, please refer to the narratindow titled BringingTogetherdimate Data and
Localknowledge to Regional DownscalBdta to Advance Tribal Adaptation Planning.

Actionable science in partnership with Indigenous peoples involves collaboratively using data (including
traditional knowledges and Western approaches to information gathering)yses, projections, or

tools with the intention or goal of supporting decisiamaking in resource management that Tribes can
use (Vogel et al., 2016). As a result, actionable science can be perceived as more holistic than current
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goatoriented managementpproaches. There is not a single manner for developing actionable science,
but Tribes should be consulted early and often when these typeffarts are being considered.

Climate Change Planning

Adaptation planning is one type of actionable science thanhproved through the use of locally

relevant information derived from traditional knowledge. There are opportunities to transform how
adaptation planning is approached and incorporated into existing Tribal planning efforts and documents.
Certainenvirg YSY Gt | NSFasx &dzOK & ayl ddzNF f NBaz2dz2NDSaé |
Tribal agencies and programs, have opportunities to incorporate adaptation planning into their existing
work. In doing so, they can start to address challenges shameds Tribal programs to minimize

impacts to Tribal resources and respect existing capacities. In this manner, adaptation planning can be
included in departmental planning processes across a Tribal government. Given current and future
projected climate impcts, adaptation planning is often considered to be an active and ongoing process
that will need to occur simultaneously with implementati@sdelson &Andrew; 2020).

Tribal nations are among the most active entities in creating climate vulnerabilitgsmsats (VAs) and
adaptation plans (APs) (see databases createadtytute for Tribal Environmental Professiorf{ITEP)
thel YAPSNEAGE 2F hNBI2y QRTCAOR) and ti@lintate Addptaiich Knovdddge3d S t NE
Exchange (CAKE) NetwQrA number of Tribes are also considering climate chasgbey develop
hazard mitigation plans (HMPs), while others have been included in stateuntywide HMPs.
Availability of this information for knowledge exchange and resource management is important for
allowing Tribes to builfom the knowledge, exgrtise, and experiences of other Tribal nations. The
abovementioned catalogs of Tribal VAs and APs are incomplete, as not all Tribes make their plans
available to the public. There is not a single repository for HM®&sever, the Federal Emergency
Management Agency (FEMA) keeps records of which entities have finished-&géved HMPs and
which have been funded to do so.

In regard to the VAs and APs, Tribal nations have taken arande of approaches to develop these
types of documents. Some make ensive use of habitaguitability models, climatenodeling outputs,
geographic information systems, remote sensing, and other technical Western stiesed

guantitative data to develop various vulnerability scenarios (USRT, 2017; CCTHITA, 2019; St. Regis
Mohawk Tribe, 2013). Other Tribal efforts incorporate traditional knowledges, input from traditional
knowledge keepers, perspectives from local subjaetter experts, feedback from their most valued
subsistence hunters and gatherers, community meetiggsth involvement, and other types of locally
derived, placeébased data to inform their VAs and APs.

5 Institute for Tribal Environmental Professionals:

http://www7.nau.edu/itep/main/tcc/Mindmap/TribalAdaptationPlans

6l yAGSNEAGE 2F hNB3I2y QahtgsNibaltimhate/ufreiovikedy/S / K y3S t N2e2SOGyY
7 Climate Adaptation Knowledge Exchange (CAKE) Netitguk://www.cakex.org/resources/type/document
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HMPs are often based upon templates created by FEMA and tend to result in a similar format (CTUIR,
2016; Lac du Flambeau Tribe, 2019; Penobscot Co2oiy). This approach is useful in some ways:
templates can help Tribes overcome limited capacity by providing the foundational legwork of the
planning process so that Tribal staff can actually perform the HMP, VA, or AP analyses. The templates
help them fame their analyses at a high level, rather than focusing on the minutiae of how to initiate

the effort. HMP templates are also useful for allowing users that are familiar with the document

structure to quickly identify the information that they are seekifi@pe potential downside is that

documents created with templates could be considered to be a colonial construct that lacks the holistic
approaches that are commonly encountered in Tribal planning efforts, such as vulnerability assessments
and adaptation f@nning.

Overcoming Limited Capacithrough Partnership

Tribes are often understaffed and overworkedth a limited amount of time and resources to focus

solely on climate change. Partnerships that value different ways of knowing provide a robust pathway

for remaining resilient in the face of ongoing challenges, managing in the face of uncertainty, and
bringing knowledge and wisdom acquired through generations of practices and beliefs (Jantarasami et
al., 2018; National Congress of American Indians, 2019). Integrating climate change into already ongoing
planning and implementation efforts can be more ei#nt, less timeconsuming, and more cost

effective and lead to actions that are more sustainable in the long term. Examples of plans in which
climate change can be considered include FEMA Tribal HMPs and EPénViitbamental,community
comprehensiveandland/resourcemanagemenplans (Dalton et al., 2018; Pletnikoff et al., ZD1The

BlAalso produces a variety of plans that could include climate change considerations. Such plans include
forest management, wildland fire management, irrigation pragedish and wildlife, agricultural

resources, and integrated resource management plans (IRMPs). There is also the opportunity to utilize
BIA IRMPs, a comprehensive management planning program for Tribes that incorporates multiple
aspects of planning witharious federal agencies. This planning process allows Tribes to create a single
crosscutting plan that relates to many Tribal departments and federal agencies instead of working on a
separate plan for each issue. Climate change considerations couldbeddavithin the IRMP. The

inclusion of climate change and utilizing partnerships into any and all of these planning efforts help
Tribes to advance their planning needs.

It can be challenging for Tribes to find the capacity to perform climate plannimhgewisting staff and
resources, but there are opportunities and resources available to assist. Collaborations and partnerships
with outside entities can lead to the quoduction of relevant and important information. Strong
relationships and trust are nessary to form the basis for relationships between Tribal nations,
governments, staff, or intertribal organizations and other existing networks. Some of those Tribally
focused networks and boundary organizations include initeal consortia, ITEP, the Bal Climate

Change Network (University of Oregon), and the regional DOI Climate Adaptation Science Centers,
among others. However, in developing actionable science projects, it should be recognized that the
objectives for different partners may vary. P@hliion in a higkcaliber research journal may not be a

high priority for Tribal nations, whereas habitat suitability projections and resource management plans
under a warming climate could be important to the management actions of a Tribe. Partnershipd sho
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be established in advance of potential projects so that each organization can come to the table and have
significant input on defining the project objective(s) and pertinent project details. In many cases, non
Tribal groups are interested in collabarad or partnering with Tribes. It is important that these groups
solicit partnership from Tribes as early in the process as possible. Best practices include establishing
these collaborations before acquisition of funding or developing a project propaseidgitional

guidelines for working in collaboration and partnership with Tribal nations, see the guidance developed
by the USFS (Steékdams et al., in pre¥s

Conclusions

It is important that Tribal nations can support their priorities in ways thatdndheir sovereignty and

rights to selfdetermination. Triballyled climate planning that is informed by locally relevant data
(including downscaled modeling data and traditional knowledge) allows Tribes to better prepare for
uncertainty imposed by climat@actors and their associated risks. Collaborative partnerships can be a
tool for Tribes to overcome issues of capacity, but also to provide technical expertise, if needed. Those
partnerships can also help to relate local knowledge to climate data to befterm actionable science

and management resource decisions.

BringingTogetherdimate Data andLocal Knowledge to

Regional Downscale®ata to Advance Tribal Adaptation
SAN DIEGO COUNTY Pla?min P
ECOSYSTEMS: anning : .

Climate change is a global phenomenon whose impacts
The Ecological Impacts of Climate . .
Change on a Biodiversity Hotspot are felt locally. As such, in order to advance adaptation

actions, it is essential to take an inherently local
approach. Advancing regionally specific downscaled
modeling is critical for providing the dited information
necessary for climate change adaptation planning and
implementation butis more effectivavhen coupled with
local and traditional knowledge. In 2018, the Climate
Science Alliance (CSA) convened a distinguished, bi
national team of ecologts, climatologists, and Tribal
leads to formulate a scientific assessment entitlBdn
Diego County EcosysterisieEcological Impacts of
Climate Change on a Biodiversity Hots@einnings et al.,
2018). This assessment was the first of its kind to plevi
The Summary Magazine of "San Diego County c oF q c .
Ecosystems: Ecological Impacts of Climate regionally specific climate hazard information for natura
Change on a Biodiversity Hotspot" for use by communities in the south coast of southern California.
natural resource practitioners and managers. This document was published as a technical report for the
{41 S 2 ¥F FdulthiCina® QiAdge ABsessment
(Jennings et al., 201,8)owever, from the onset of this endeavor, all participants made an intentional
effort to consider how the results of this technical report would play out across different jurisdictionga
boundaries and audiences that included natural resource managemensiaiemakers, the public, and
youth. The results of the assessment were synthesized into specific resources that were created fq
Tribal and norTribal audiences:

=




Asummarymagazinewvas createdor natural resource practitioners and managers
Asummitwas heldfor assessment authors to interact and discuss findings with deemsakers
and planners

Data from the assessment was integrated into a haowl$;12" grade science education
curriculum for youth
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web page andbocketguidetargeted specifically for the public to learn more about the findings

of the assessment and the 10 things they could do to help

This approach integrated regionally downscaled
modeling with regional data on local species and
ecosystems coupled with local knowledge to inform
and identify impacts, strategies, and opportunities
for advancing climate adaptation actions across 72
boundaries and within communities. In addition, thigs
approzah is being replicated by the CSA to support
planning efforts for Tribal nations within San Diego
County such as the La Jolla Band of Luisefio India
Climate Adaptation Plan (2019) and the Manzanita
Band of Kumeyaay Indians Tribal Resilience Strateff
(2020. The CSA is bringing together Tribal and-no
Tribal experts in a process that equally values all

ways of knowing in the creation of strategies and

“San Diego Wildlife, Climate Change, and You!” Pocket
i o Guides were distributed to local libraries targeted
solutions. These plans are living documents for the specifically for the public to learn more about the

Tribes that provide strategies and actions the Tribe: /findings of the regional assessment and the 10 things

have created by building off the information-co they could do to help.

created with Western researchers and managers. These efforts take a holistic approach and integr
variety of sectorsincluding natural resources, infrastructure and economy, health and wellness, and
community and culturethat can evolve through successive updates, be expanded as needed, and §
different purposes over time as deemed appropriate by their respective Tribes. This flexibility and 4

to adapt to a range of future scenarios provides spsicbe resilient in the face of uncertainty.
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SECTION 2: IMPACTS & SOLUTIONS BY TOPIC
Chapter 4. Epsystems & Biodiversity

The narratives in this chapter illustrate the way
Tribes live and protect their ecosystems and
biodiversity through selfietermination as
practitioners otiodiversity conservation and
ecological protection. The Fond du Lac Band of
Lake SuperiaChippewan Minnesota has taken
an integrated ecosystem management approach
by incorporating Indigenous Knowledge to protec
their black ash trees, forests, wildeitakes, and
groundwater. In the video narrative that is linked
and transcribed, the Yurok Tribe in California
speaks to using their traditional knowledge to
develop a Comprehensive Burn Plan to develop
healthier landscape for their communities and
wildlife. Then, in the next video narrative that is
linked and transcribed, a member of the Colville
Confederated Tribes of Washington State gives
description of how the forests on his reservation
are dying due to climate change impacts. Lastly,
the Tribal Ewironmental Action for Monarchs and
Tribal Alliance for Pollinators describe their
partnerships that serve the central U.S. Tribes th
restored their Tribal lands to save the threatenecd
monarch butterfly A researched overview of
Ecosystems & Biodiversds it relates to Tribes
and climate changéollows these narratives,
beginning with the Key Messages and
Recommendation that the authors have identifie
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making snowshoes and woven baskets. Many plant foods and medicines can be gathered from
baapaagimaak stands. There are also unique macroinvertebrate assemblages and other animells that r
2y (KSasS S0O2aeadSvya FyR O2yiNARO6dziS (2 GKSANI Fdzy Oi
occur within the watershed that feeds and drains the manoomin (wild rice) lakes. With manoomin being
a crucial component of Anishinaabe culture and subsist lifestyle, it is imperative to consider the
hydrological effects of baapaagimaak loss on the entire watershed. Fond du Lac has taken an integrated
ecosystem management approach as well as incorporated Indigémowdedge into planning for the

loss ofbaapaagimaak in these unique ecosystems. It is crucial to look at more than the monetary value
of baapaagimaak itself when planning for the effects of the inevitable infestation of emerald ash borer
(EAB), which is currently decimating ash trees just &snaway in and around the Duluth, Minnesota,

area.

C2yR Rdz [ 0Qa F2NBaida KIS 20SN) Gg2 aldz NBE YAt Sa
transpirationt where ash trees uptake ground water and release the water through their leavey

alter water tables and surface runqgfpotentially stressing a watershed already greatly affected by the
judicial ditching that occurred in the early 1900s. Judicial ditching is the excavation of new water
channels, or straightening and deepening of existing chanieht was done acros®rthern Minnesota

to drain wetland areas, including forested wetlands, in an attempt to make more land available for
farming. This channelization has made wild rice lakes prone to rapid water level fluctuations following
spring snav melt or summer rainstorms as water, cut off from natural flood plains and wetlands, rapidly
drains from the landscape and is channeled into lakes. Manoomin is very sensitive to water level
fluctuations and EAB will likely exacerbate this problem byrkjlash trees that naturally lower water
tables and therefore reduce and slow surface runoff. Hardccess locations and small stand sizes
present a logistical and practical barrier for any possible laage preemptive or podEAB infestation
treatments.

C2yR Rdz [ OQa C Prdgiamsindde colladratedl & i fesegiéh droject since 2015 to
assess the viability of planting n@sh trees in baapaagimaak stands with goal of ultimately

maintaining the hydrology of these systems in the mvaf EABINduced mortality (i.e., keeping forested
wetlands forested). The early and ongoing results of this project and similar projects in the area are
helping guide current and future treglanting projects. Other management strategies include methods
to slow the spread of emerald ash borer, preserve ecosystem function and conditions, and preserve
baapaagimaak for cultural use. Fond du Lac supports existing state regulations of ash and other
hardwood movement and storage. Monitorinf@ts are also cafed out byour Invasive Species
PNEINIY Ay O2fftlFro02NrGA2Y 6A0GK GKS ! {51/ Q4 !'tlL{ RAC(
and adaptation are essential to maintaining the health of these forested wetlands and the ecosystems
and watersheds theimpact.
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Power to the People: Fire as Land Managentfent

Written by: Elizabeth Azuz from the Yurok Tribe, Cultural Fire Management Council

Transcript:

Speaker 1 (00:04):

Allthe Natives burnt their lands back in the day. When our burns started to get taken away from us, it
was way before | was born.

Speaker 2 (00:15):
About a hundred years ago, they made a law that outlawed burns.

Speaker 1 (00:22):
When they told us, if weatch you out there lighting fires, we're going to put you in the penitentiary.
And so it kind of scared us a little bit.

Speaker 2 (00:32):
It's resulted in just massive brush, thick impenetrable brush. If a wildfire ever comes, we won't have any
defenseagainst it.

Speaker 1 (00:46):
Everything is just getting choked off and our wildlife ain't got nowhere to go. | always felt the land kind
of crying out, you know, help me. I'm...I'm suffocating.

Speaker 3 (00:59):
Fire helped us to keep our land, keep it clean and healthy. Therefore, people can be healthy. It's time
for us to make a change, create that connection, the bond with the land.

Speaker 2 (01:18):
Our local organizer went around and talked to hundreds of people in the community. Aneadlpéep
said, we need to put fire back on the land.

Speaker 4 (01:29):

A project of this magnitude requires the coordination working with private land owners and other Indian
people in the Yurok Tribal government and of a lot of federal and state ageheitare all part of

managing the land and landscape here. | told my mom what we were doing in this project. And she said,
son, | think this is the hardest thing you've ever tried to do. She said, we as Indian people, we don't even
like to talk to each othe Now you want us to talk to other people? So | said, yes, mom, | do want us to
talk to other people because | think that's how we get stronger.

Council Meeting Speaker 1 (02:02):
I'm so happy to see so many people here tonight from up and down the peeple from Hoopa,
people from Weitchpec, people from Morek Won, people from down, all the way down to Pecwan.

8 Power to the People: Fire as Land Management
https://www.youtube.com/watch?v=09c1KBgzUOQ0&feature=youtu.be
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Council Meeting Speaker 2 (02:15):
Over the last nine months we've had conversations with almost 100 people, from Johnsons to
Weitchpec, andhrough this work, many concerns have been surfaced.

Council Meeting Speaker 3 (02:24):
Our main issue with burning is pretty much its liability. It's who's responsible if, if our fires get away.

Speaker 2 (02:30):
Educating the community is really impant because fear of fire has been ingrained in us for a hundred
years. And so people need to understand that it can be done in a controlled, safe manner.

Council Meeting Speaker 4 (02:47):
I hope we will unify as a community to use fire to fight firé¢hie way our local Indigenous cultures did
since time immemorial.

Council Meeting Speaker 5 (02:55):
Sovereignty has been one of the things that I've preached for many years. If you don't use it, you lose it.
We're not firebugs, it's our history. It's opast. It's how we've lived. Okay. Thanks. (Applause)

Council Meeting Speaker 6 (03:12):

We're asking that the Yurok Tribal Council exercise its authority as the governing body of a federally
recognized sovereign nation to support the creation and impletaton of a comprehensive

community burn plan.

Council Meeting Speaker 7 (03:24):
Does the Yurok Tribe support the work of and will they partner with the Klamath River local organizing
committee on building a comprehensive community burn plan?

Council Meting Speaker 8 (03:35):
Yes, so says the Council. (Applause)

Speaker 2 (03:49):

We had to get a permit from Cal Fire. They came up and they helped us with our first burn that we did.
They brought a couple of fire engines and then they brought-maf cew from Alder Camp. And then

also the Yurok Wildland Fire, they helped put the fire on the ground and we burned seven acres our first
time.

Speaker 5 (04:11):
We're so blessed right now, today is just awesome.

Speaker 2 (04:13):

They're professionals, @y're professionals. They know what they're doing and they're training our
people.
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Speaker 6 (04:21):

Just a perfect burn. Two units split up, both sides of the river, on fire, prescribed burn. It's the thing.
People from all walks of life, from all aviae world, coming together, like minds, like spirits, it's
flawless, it's flawless.

Speaker 1 (04:43):
All this stuff ties to our, our food security. In my heart that's what I'm pushing for is for our people to be
able to stand on their own two feet arfthve their food security.

Speaker 2 (04:59):

So our goal is to, to take care of our whole ancestral territory. We need to have big burns. We need
landscape burns. As Native people, our whole identity is connected to the land. It gives us hope that we
canbe healthy again.

Speaker 1 (05:22):
Our creator, you know, he gave us this land to take care of. Dominion is a responsibility to act in the best
interest of the land so that the land will always provide for all people. Together we...we will restore it.

Observed Evidence of Changing ForestJ:estimoniaf

Written by: Darren McCrea from the Colville Tribe

Transcript:

Darren McCrea (00:00):

My name's Darren McCrea. I'm a member of the Colville Confederated Tribes. You're gonna see me do a
little shaking, you'll hear a tremor in my voice. | have Lewy body dementia. When | was 15 years old, |
was in a Native youth program and | job shadowedy@n the Spokane Rez named Neil Abrahamson.

He taught me how to set up logging units. | also planted trees and did some tree thinning for the
Spokane Tribe. A little later on | bumped knots and cut logs for another company. | worked at a post and
pole plait on the Colville Indian Reservation in Inchelium. And | worked at a little plywood mill, a little
south of the Canadian border here in Washingstate in a town called Kettle Falls. The day before |
presented at the Affiliated Tribes of Northwest Indsa@onference on Global Warming at the Northern
Quest Casino, | noticed the insects disappeared from around all the lights and are still not here.

Darren McCrea (01:11):

There is an article in the May 2020 issudNattional Gegraphicthat says we've lost0% of our insects

from 1990 to 2016The Spokesman Revigwt me on the front page of their paper about them. Let's

see. This is, would be back at the beginning of September and August, talking aboisihgedrance,

of the insects. But what | presentexd the ATNI conference was that | noticed all the trees dying. |
discovered five signs that's wrong with the pine needles. The first one is they're supposed to be forest
grey-green. They're a long ways from forest green. They're a dull green. And ttenréeey're so dull is
because the cuticle has disappeared. That's the waxy substance that you find on leaves and needles that
hold in moisture reflects the sunlight. Pine needles are supposed to come on in different parts of the
branch.

% Observed Evidence of Changing Forestestimonial https://youtu.be/BOobl8Sehw
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Not anymore. Nowtltey come on in a circumference around the end of the branch, like a chimney brush
was what came to mind when | first noticed this in 2014. Last two signs | want ta slearego out and

| can take a pine needle. | can take say eight of them. | can et thto a bunch and | can start pulling
those pine needles apart in, say, quartech pieces from one end to the other. | can go and | can rake
up a pile of needles with my haadAnd it doesn't take a very big area because of the amount of pine
needlesl can take hat pile of pine needlegut it between my hands and scrunch it abdn it to

powder. Either that, or | can bunch up a bunch of them and, and pull them apart.

Darren McCrea (03:35):

So what's wrong with those last two examples? Indian Cgumiis been weaving with pine needles
forever. One needle at a time. If | can pull eight apart, a person wouldn't be @bledve with just one.
You cargo out and you could feel a leaf, say a maple laiad, you can feel how mudhinner they have
become.Pine branches arsupposed to go straight ouna lean down. Not anymore. All theanches
aretrying to become a leadsr reaching for the light. Theses are ding so fasthey don't have time to
shed their branbes. They'ralying from theground up. Te trees aredry and brittle, but they look like
they're flourishing.

Darren McCrea (04:38):

It doesn't matter what specie$;will be showing you exammeof me breaking saplings, byau should
almost be able to tie thenin a knot. Préndustrial revoltion CQ sat at 280 partper million. Todayit

sits at 417. That's an increase of abou®a(rhe elevated levels of £fdeforcing our vegetation to

grow atan accelerated rate. Ewghing has a tipping pointThey're being forced to grow in an

accelerated rate and they don't have enough nutrients and water to sustain themselves using that type
of energy to grow that way. So thanks for listening to what | got to say. This is what I'm talking about.
These trees are dying so fast. They don't hawetto shed their bottom branches, but you can still, you
can see that they're still flourishing and you can see the tops of those where every one of those
branches are reaching for the sun. Again, you can see how many of these branches are dead. So with
that, we're going to see a lot of dead pine needles. And this right here is what I'm talking about. Look,
look at the mat of needles, how thick this is. Now this is just a little tiny area right here.

Darren McCrea (06:33):

And if you would, come over, tala look at this as well here while I'm ripping, while I'm pulling these

pine needles away from this, take a look at these seedlings. We are, we are, where are we at guys?
What's the date today? | guess 2nd of October isn't it, 2020. Pine seeds will germiring the winter

and they'll come up in the spring when the ground is soft and they're able to establish a root system.
Look at these and you can see there's two years right there. You can see the year before. And then this
is the nextyear. Noticethi G KSNBU& 2dzaG | GFLINRP2G GKSNB:ZI (4KSNB
shows two years of growth. Indian Country wouldn't have made mats and bowls out of these needles if
they're going to be this brittle. These trees are growing at an accel@ratie. These trees are dry and
brittle, but they look like they're flourishing. It doesn't matter what species: a maple tree or a pine tree,
hardwood, softwood, deciduous trees, conifers. Besyou guys.
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Left picture: Two years of growth. Ndteere are no lateral roots, the needles are losing their tint, and they seem to b
stunted. Second picture from left: Four seedlings harvested in 2019; note there are no lateral roots. Third picture from left
Three seedlings harvested in 2020. Right péctthree years of growth, with a lighter for size comparison.

Tribal Environmental Action for Monarchs and the Tribal Alliance for Pollinators

Written by: Jane Breckinridge from the Muscogee Nation a@dllin Spriggs from the Cherokee Nation

¢ Tribal Alliance for Pollinators

Tribal Environmental Action for Monarchs (TEAM) was launched in 2015 as a partnership between the
University of Kansas Monarch Watch, the Euchee Butterfly Farm, and seven Tribal nations in Oklahoma:
Chickasaw Nation, Seminole at, Citizen Potawatomi Nation, Muscogee (Creek) Nation, Osage

Nation, Miami Nation, and Eastern Shawnee Tribe of Oklahoma. TEAM united the seven Tribes to help
save the threatened monarch butterfly by training Tribal staff in all aspects of habitat atistoand

native plant production. To date, TEAM has restored over 60,000 milkweeds and 50,000 native
wildflowers to Tribal lands in Oklahoma.

The TEAM project has been so successful that it spawned a new organization, the Tribal Alliance for
Pollinators(TAP), in 2017 to keep up with the demand. TAP is a new Natvweonprofit organization

that unites traditional ecological knowledge with cuttierdge technical resources to create an

innovative model for conservation and restoration of Tribal lands.@ré¥des training and technical

support for Tribes throughout North America that want to conserve and restore grassland ecosystems to
help threatened pollinators and to preserve the native plants that serve as the foundation for

Indigenous cultural, medical, and culinary traditions. TAP also has a regional seed bank of native plants
that is available for Tribes to use at no cost. TAP is the only Native American group in the country
working on monarch and pollinator habitat restoration. It is leveraghmibfrastructure and best
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management practices created by the TEAM project to create a
conservation model that is transferable across Tribal
communities in different geographic areas.

A hallmark of this project has been its ability to engage with,
support, and connect entities not typically included in other
monarch conservation outreach programming. These entities
include Tribal nations, but also include otheogps that are

not directly a part of Tribal governmental structures, such as
Native American cultural, environmental, and agricultural

L vl i B
Rhonda Sellers, Ecological Resource
Coordinator for the Chickasamation Cultural 9rOUpPS. Past
Center, demonstrates how to stratify native examples of direct
plant seeds to Ryan Herrod of the Wetumk: technology

Indian Community during a TAP training

transfer to these
workshop.

cohorts have
included native plant horticultural training the Yuchi
Language Project, interactive education/conservation
outreach tables at multiple powwows, pollinator plant S
seed cleaning demonstrations for Seminole Nation Wine
grape farmers, and TAP recruitment at the Native A
I 2NY K1 2y 2NAYy3 mevsonderéricciia  C#
Nebraska. Without TAP, communities such as these woUg&s
not have access to conservation information produced by
Native people and tailored for their needs, anost likely
any monarch conservation outreach at all.

A
SR

Historicglly, intertibal coIIaborgtions on hab?tat YucEiLaiﬁig Ljégé Project stu dents trans plaming
restoration efforts hae been virtually nonexistenthe milkweed as a handsn training exercise to boos'

TEAM project was groundbreaking in establishing a newtheir language skills.

precedent of cooperation and assistance, and TAP is

building on and expanding those relationships. Participatiitee$ have consistently volunteered to

provide technical support and share resources with each other, and close relationships have developed.
New Tribes have been warmly welcomed into the coalition and generously supported in every way.
These collaboratiomare unigue and have the potential to have a profound impact on future Tribal
monarch conservation.

No other nongovernmental or community organization currently exists to provide support or technical
resources for monarch/pollinator habitat restoratiam Tribal land. Tribal nations are unique

communities that need specialized outreach and education efforts, and for historical and cultural
reasons these efforts are unlikely to succeed unless designed by and for Native people. The potential
resources thathe Tribes can bring to habitat restoration efforts are enormous. In Oklahoma, over one
million acres are currently under Tribal jurisdiction, and the Tribes are aggressively purchasing property
to increase their land base. Native people have culturalasivhich revere nature, making them ideal
candidates for conservation programs. In every possible way, this is a demographic that should be
viewed as an important potential partner in the fight to save the monarch butterfly migration, which has
cascadindpenefits to ecosystems that are being impacted by climate change.
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TAP also provides a nexus for state, national, and international groups to exchange monarch
conservation ideas and information with Tribal entities. Organizations that have enlisted @siaass
in connecting with Native monarch conservation efforts incl@C, NatureServe, and the Oklahoma
Monarch and Pollinator Coalition.

Partnerships with Tribal colleges create additional

avenues for transferability and lorigrm impact

through the creation of educational programming

that will continue to be used as aigcula beyond

the duration of the grant project funding. We

have seen firsthand that when students at Tribal

colleges, many of whom are adult scholars,

participate in monarch conservation through TAP

they take that knowledge back to their home

communitiesin other parts of the state,

' SHE empowering them to become community

Blane Stacy of the Oklahoma Conservation Commission le - educators and policy influencers. TAP currently

2?':3;1 '&griziiggﬁnhzgggf :gﬂ’;{;ﬁgg’_e NVASVe SPECIE has a multidepartmental pa.lrtn(?rship with the
College of the Muscoge¥ation in Oklahoma and

has received partnership requests from the Fond.da Tribahnd CommunityCollege in Minnesota and

the Pawnee Nation Tribal College in Oklahoma. We are actively seeking to develop these programs

further as we receive additional funding.

¢!t Ffaz2 LINIHYSNE 6A0GK [ Iy Dacalg Black Ufike@Bi§Ndtieidt @ = h1f | K
agricultural outreach to rural Oklahomans about the importance of supporting pollinators. These efforts

include all rural Oklahomans, with an emphasis on educating African American and Native American

youth using butteties as a handen science engagement tool to promote conservation of monarchs

and pollinators.

Tribal partners and participants for TAP currently include the following nations: Chickasaw, Seminole,
Citizen Potawatomi, Muscogee Creek, Osage, Miami, Eastern Shawnee, Choctaw, Sac and Fox of
Missouri in Kansas and Nebraska, Sac and Fox Nation of Oklaboited Keetoowah Band of Cherokee
Indians in Oklahoma, Pawnee Nation, Alabaessarte Tribal Town, Kialegee Tribal Town, Ponca
Nation, Tonkawa Tribe, Shawnee Tribe, Karuk Tribe, lowa Tribe of Oklahoma, Cherokee Nation,
Delaware Nation, Modoc Nation,u@paw Nation, Kickapoo, Nottawaseppi Huron Band of Potawatomi,
lowa of Kansas and Nebraska, Yuchi, Se@egsaiga, and Fond du Lac Bandaife Superio€Chippewa.

For more information on how Tribal Alliance for Pollinators can assist you with reshaifiigit on
Tribal land to benefit monarch butterflies and other pollinators, please go to
www.tribalallianceforpollinators.coror contact Collin Spriggs ebllin@tribesformonarchs.org
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Ecosystems & Biodiversity
Key Message
LYRAISyYy2dza LIS2L) SAaQ ¢62NI ROASsa INB 2F0Sy S
and reciprocity as critical concepts. These concepts may inlimdigenous responses to climate
change impacts. Examples of these impacts include increases in destructive wildfires and inval
species and decreases in ice cover due to warming temperatures. Indigenous actions to addre
climate change are vadiut sonme specifics include cultural burning, protection of keystone speci
and observation and evaluation of invasive species before deciding how to respond.

Recommendation

Ly RA 3Sy 2 dza -detdBrinatibnSa @actiiddrstof biodiversity conservatiomatological
protection should be respected and reinforced. This can be accomplished through collaboratio
across jurisdictions; consultation and consent in the first stages of land and water planning,
research, and management processes; increasing suppechanisms for the exercise of Tribal
Aa2@PSNBATyGeT YR KS NBY2@It 2F oF NNASNE 0
management practices. Special measures need to be taken to provide access to and manage
off-reservation areas to pronte the retention of culturally valued species to the maximum exten
possible. This helps to ensure the promotion and maintenance of Indigenous economies, tradit
knowledge systems, livelihoods, meanings, and identities. Where retention is not feaséalsures
are needed to support Tribes in making new relationships with newly arriving living beings.

Climate ®@ange, Ecosystems, and Biodiversity: A Broad Perspective

Indigenous peoples often describe their experiences with and knowledge of clofmatge in terms of

the responsibilities they have to support theellbeingof human and othethan-human entities now

and for generations to come. Responsibilities do not refer to actions that take place in isolation.
Indigenous concepts of responsibilétye socieecological systems approaches to understanding and
responding to climate change. By systems, it is meant that the causes and effects of climate change are
viewed as functions of interconnected, cresmsale relationships. Indigenous experiencd &nowledge

of climate change move beyomdrrowdescriptions of climate change impacts, such as changing water
temperatures in riverdndigenous peoples often recognize that such a change is exacerbated by
breakdowns in responsibility between human greup the environment. Eurdmerican colonial and

settler industrialization and overdevelopment of river systems, for example, can be related to
detrimental impacts to water quality, such as rising temperatures, although Indigenous peoples did not
consent b this hydrologic system modification. Warming can negatively affect fish populations and
hence humans' ability to take care of fish and other agéder adapted aquatic species. The less

humans can carry out their responsibilities to fish, the less fishstipport humans and other species.

As this mutual responsibility changes, so too do human ceremonies and social activities, as subsistence
harvesting lessens. This leads to changes in cultural and family lifeways. At the same time, the threat of
warmingwaters caused by riverine water impoundments (e.g., dams) can mobilize political action locally
and more broadly and motivate Indigenokisowledge keepers to engage with scientists.

Indigenous systems approaches, then, often involve grassroots, batfoactivities as responses to

climate change. Systentsvel action can start with families, clans, or lodges and ripple out through
different parts of society. This is different from other systems approaches that start with attempts to
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view an entire systerfrom a higher scale (e,gegional, state/provincial, national, global) and issue
analyses and recommendations from that vantage point.

Holistic Approaches to Ecosystems and Biodiversity

Indigenous peoples approach climate change through secibogich crosssystems concepts, often

dzaAy3 GSN¥a tA1S aflyRé G2 adGlyR Ay ¥F¥2N O2vYLX SE a
9y At AaKX a2YS LYRAISy2dza LIS2L) Sa dzasS 02y OSLiia A7
y I (i dzNB >others, 16 Beyidle systems that are moral, social, cultural, and environmental.

Indigenous peoples also use their own words integrated within English language discourse. Margaret

Noodin (2017) discusses the concept of ganewendamaw, which denotes comtakicay and

responsibility in the Anishinaabe language. Jeanette Armstrong (1998) discusses the concept of
VI6QliAYysAESY oHERNK REBALGSHIDRYAGE Ay GSNya 2F LIS2
the environment, and their passing on of knedfie and ecological literacy, in the Okanagan language.

For at least some of these Indigenous peoples, scholars and knowhedidgrs have expressed different
understandings of othethan-human entities as setletermining agents who can engage in resgibte

and reciprocal relationships with humans (Larsen & Johnson, 2017). The behavior of these beings,

persons, relatives, relations, ancestors, or other entities is taken very seriously by some Indigenous

persons as a source of teachings, knowledge, aadhhprotocols supporting coexistence (Reo & Whyte,
HAMHO® Ly OSNIFAY O2yiSEG&T LYyRAISy2dza LIS2LX S&4Q N
sovereignty relating to the land, water, and air given the importance of relationships of interdepea

with other-than-human entities (Quintana, 2020).

Some Indigenous persons have been involved in engagements with scientists on analogous concepts
used in fields like ecology, climate science, ecosystem services, or sustainable resource management.
For example, the concept of an ecosystem is often understood as a systematic organization, or a group
of interconnected elements, formed by the interaction of a community of organisms, including humans,
with their environment. The concept of biodiversitypically involves every living thing among

ecosystems, including plants, bacteria, animals, and humans. These concepts highlight
interconnectedness. Indigenous peoples have pushed these concepts to consider the integration of
humans within environmental sfems and ecological processes, highlighting how moral relationships
like responsibilities (vs. rights) are important ways to learn about, plan for, and respond to current and
future climate or sociaecological disruptions.

Reciprocity, as a quality ofsponsibility, is one example. In the literature, reciprocity is often used by
Indigenous people as a way of understanding the mutuality of relationships of interconnectedness.
Reciprocity can be placed in dialogue with how ecologists view ecosystengeriads peoples

understand reciprocity as involving multiple relationships, often crossing generations, and as sustaining
numerous species (including humans), which is comparable to the understanding of biodiversity and
resilience. Yet often, where scienaafsecosystems and biodiversity exclude or limit connections to
human societies, Indigenous peoples are among those (including many in different scientific fields)
emphasizing that cultural, social, familiar, and political systems are integral aspeotdroihenental
systems. Ronald Trosper, for example, has studied how potlatch (giveaway) ceremonies for Salish
peoples were part of complex systems of reciprocity in which Indigenous peoples coordinated the
stewardship of entire regional ecosystems. Recijtyomas systematically entwined with moral
responsibilities, methods of evaluating the success of knowledge keepers and stewards of species like
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salmon, and conflict mediation and mutual aid protocols to appeal to in times of disruption or hardship
(Trospe, 2002).

Case Study: Beaver and Coho Salmon

One example of the value Indigenous peoples place on relationships and interconnected systems
involves beaver and Coho salmon habitats. Beavers once populated many drainages and were cf
the habita quality and populations of Coho salmon across the Pacific West in many coastal riverin
systems. Fur trapping and industrial riverine development for hydrologic modifications (e.g., water
resource impoundments and dams) actively removed beavers from migerysystems. Beavers, as
significant natural gednydro engineers, promoted and maintained aquatic habitat features, such ag
ponds and backwater habitats in fluvial river valleys that directly increased the suitability of habita
Coho salmon. CohoIsaon, as an anadromous fish, spawn in freshwater creek and river systems; t
juveniles spend one year in the fresh water systems before migrating downstream to the ocean.

Beavers and Coho salmon are highly valued aquatic species by Tribes econacuitadlly (e.g.,
ceremony), politically (e.g., treaty rights), and healitse (e.g., nutritious diet). Efforts by Tribes for
riverine restoration coupled with beaver and Coho salmon conservation are understood to be criti
components of a healthyaquatO ae&aidSyQa FdzyOQiA2yltAdGes & (5
mitigation measures to alleviate the effects of climatiduced drought and changes in precipitation
regimes (Dittbrenner et al., 2018; DeVries et al., 2012). These efforts involvadgpatibbilization by
leaders, actions by family members, harvesters, and knowledge keepers, studies and regulatory
activities by Tribal and intertribal staff, and partnerships with other actors in the region (Ebbin,
2012).These grassroots efforts starttivipeople taking personal responsibility locally and coordinatir
with others in ways that provide the basis for scaling up.

For some Indigenous peoples, ecosystem conservation protects key species for biodiversity while also
conserving key sources cbmmunity medicine, food, and cultural activitjedl of which are tied to
maintaining and increasing the use of language, family activities, ceremony, and other broader societal
groups such as clans, lodges, and houkseigenous notions of conservati@me generally associated

with sustainable resource use that fosters biodiversity by focusing on indicator or cultural keystone
species that represent ecosystem integrity. Founded upon acknowledging that species have the right to
survive, thrive, and repuce, these Indigenous conservation tenets often include sacred areas (as
protection area surrogates), rituals, practices that mitigate or reduce harvest of species at vulnerable
times of their life cycles (e.g., mating or breeding), and retaining plashtaimal propagules that

sustain populations. This sustainable resouuse also consciously influences ecological processes (e.g.,
cultural burning, discussed below) that conserve the seciaogical system as a form of mutualism
(Garibaldi & Turner, 2@1). Conservation of the land supports culture and creates a sense of community
and connectedness that ultimately protects the health and wellness of the people and the environment.
A respect for the aforementioned concepts and practices is crucial in $oitme and norilribal

relationships for environmental problem solving (Reo et al., 2017).

COVIBEl19as a Systems Issue

The COVIR9 pandemic is another systems issue that can be understood similarly to ecosystems and
biodiversity. Some Indigenous peopfase severe threats from the pandemic due to{gpasting
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inequalities caused by Euvamerican colonial invasion and settlement, related to access to water,
economic opportunities, and food resources, among others. Risks are also tied to the meanirggfulnes
and significance of cultural activities (e.g., rituals and ceremonies) that may have to be halted or
modified from traditional practices due to social distancing. The pandemic affects systems spanning
numerous relationships connecting humans and the emrnent. In particular, when intreand inter
family ceremonial or subsistence activities that promote and foster broader sacilmgical resistance

or resilience are prevented or greatly reduced, adaptive capacity to respond to climatic disruptions or
recovery following climaténduced disturbances such as storm surges and flooding, wildfires,
heatwaves, and extreme cold weather events may also be reduced.

As one of the greatest contemporary issues globally, climate change and its associated extrénge wea
and environmental hazard events present significant challenges for Tribal communities. These events
bring on new stressors that can compound the impacts of the historical legacy and persistent socio
economic problems that many Tribes face (Bennetlgt2017). In light of the COVID pandemic,

these climatic stressors and their systemic consequences are exacerbated by physical isolation and
digital disconnection, leaving the most vulnerable in our communities at an even greater risk.

Introduced irvasive diseases such as flu, smallpox, and others have decimated Indigenous populations
(Pfeiffer & Voeks, 2008). COVID could be considered the latest example of such an introduced
species. (Other introduced invasive species are discussed in depth.pelow

The already existing digital divide leaves some communities lacking access to resources and information
that are commonly available to most of the U.S. Moreover, people without adequate cell phone
coverage or reliable higbpeed internet are not ablt access timesensitive information on how the

virus is spreading, updates on where to access healthcare professionals or supplies, or access to each
other to checkin on family and friends. For this or future pandemics that require the need for

guarantire and sekHisolation, this divide can feel insurmountable. The inability to connect with others

can take a physical and emotional talhd the longer imerson contact is limited, the more individuals

lose the ability to create or maintain a sense of coamity. Further isolation and lack of cohesion will

also impact efforts to support or advance discourse on climate change or the implementation of climate
adaptation activities.

Indigenous Fire Stewardship as a Systems Approach

Indigenous fire stewardship has been used by Indigenous peoples since time immemorial as an
approach to managing landscapes. It is a contemporary term used to define the traditional practice of
FLILX @Ay3d FANB G2 SyKI yOS ihodd 8nd dluie ardim&udes buknjadg (6r3 NJ- f
prevention of burning) for ecosystem health (Maikock et al., 2019). Indigenous peoples have a long
history of managing the landscape through their use of burning (Boutsalis, 2020;-Bladkset al.,

2019; Maks-Block, 2020). The use of cultural burning mitigates the spread and threat of catastrophic
wildfire and helps create resilient landscapes while promoting the growth of culturally significant plants
used as food sources or as source material for acts/gtiech as baskahaking. Burning can be

understood as a strategy for addressing climate change, as drier grasslands and forests and changes in
snowpack and snowmelt are connected to less vigorous plants, increases in invasive species, insect
outbreaks, andtandreplacing fire events. Generations of fire suppression and the forced removal of
Tribal fire use has left the landscape overburdened with fuel and out of balance in the composition of
species.
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In the western U.S., Indigenous fire stewardship wasmmon practice until the U.S. government

outlawed the practice under the threat of punishment by death after colonization (Cagle & Hootnick,
2019). The proper timing, approach, and strategies for burning practices are held in the collective
traditional knowledge of Indigenous peoples. In the Padificthwest, the United StateForest Service

(USFS) has been experimenting with the use of cultural burning approaches in collaboration with the
Yurok and Karuk Tribes. In a manner, they are exploring theepds of comanagement between the

USFS and the Tribal governments. Lake and Christiansen (2019) discuss the concepts of Indigenous land
A0SsFrNRAKAL) dzAAYy3a FANB & | fFYyR YIyFraSYSyid Gz22ft o
diversified Indignous burning coupled with natural ignitions reduced fuel loading, which often lowered

the intensity and resultant severity of subsequent fires. As such, lower fuel load continuity, increased
proportion of fireadapted vegetation, and heterogeneous halstétnosaics) greatly reduced the threat

ofand impactsof noRSaANBR 6Af RFTANB A DE

An example of the interconnectedness of Indigenous stewardship, biodiversity, and ecosystems is the
coupling of socigcological and cultural fire regimes. Indigenous fiengtrdship exercised by cultural
practitioners includes but is not limited to the diversification of natural ignitions (e.g., lightning) that
often increases the frequency of fires, differing seasons or timing of burns within seasons (linked to
phenology) specificity, and spiritualitual obligations of having fires that increase resilience, diversity,
productivity, and functionality of firelependent plants, fungi, and animals that are highly valued Tribal
resources. From Indigenous perspectives, the ddeeacross different ecosystems among varied

habitats in response to climate and so@&oological processes is and can be human services for
ecosystems and associated species (considered as relations). This stewardship approach can increase
and promotespecies diversity, resistance or resilience among habitats and between species (reduced
fuel loads and vegetation continuity, fostering drougblerant fire-adapted species), and soe€io

ecological systems. This can help moderate or buffer against extreergsthat expand the range of
variation (e.g.natural fires or lightning being sporadic resitlt more intensive fires, compared tm
intentionally culturaly burned area that moderates the intensity and severity of future fires), climate
induced disrptions (e.g.intentional burning to foster diverse vegetation mosaics reduces pest
outbreaks and the vulnerability of other factors such as drought stress by having less water competition
among trees that are drougftblerant and fireadapted), and Eurdmerican colonial modification of
ecological processes (Lake & Christianson, 2019; Lake et al., 2017; Norgaard & Tripp, 202@21ake

Impacts on Ecosystems & Biodiversity Experienced by Tribes
The following sections describe some of the general gadific impacts to ecosystems that many
Tribes are experiencing.

General Ecosystem and Biodiversity Impacts

Climate change is inducing species, habitat, and ecosystem range shifts that are slowly leading to the
loss of valued resources and is making thesources less reliable (Bond et al., 2019; McNeeley et al.,
2020; Weiskopf et al., 2020). These range shifts are moving culturally important resources outside of the
territories and areas where Indigenous peoples can access them. Climate change cansdso

phenological shifts that make resources less availabévailable at times outside of a legal harvest

window orcandisrupt ecological interactionsesulingin ecological reorganization and changes in

species composition. This can lead to "bitw@l hysteresis" due to interacting biological, ecological,

legal, social, and other historical constraints, resulting in disruption of Indigenous hoatare-social
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relationships and limiting capacities to adapt (Billiot et al., 2019; McKinley e0&b; Pyver et al.,
2019).

Increasing Temperatures

While ecosystems on Tribal lands throughout the U.S. are experiencing impacts from climate change,
one example is in the upp&didwest (northern Minnesota, Wisconsin, and Michigan), where climate
changeghreaten many beings on which Ojibwe Tribes residing in the region rely for spiritual,
ceremonial, medicinal, subsistence, and economic needs. Many Ojibwe Tribes retained treaty rights to
hunt, fish, and gather offeservation in the uppeMidwest Ceded Treitories, and these treaty rights are
directly threatened by climate change and its effects on culturally important beings. Increased air and
water temperatures will stress northern animal beings such as wood turtle, moose, American marten,
snowshoe harefisher, sharp tailed grouse, common loon, and tullibee, as well as many northern and
boreal plant beings such as wild rice, paper birch, sugar maple, northern white cedaplaador tea
(Handler et al., 2012; Panci et al., 2018), many of which aradfatithe southern end of their ranges in
the Ceded Territories. This may lead to reduction or possible elimination of accessible ranges or
occurrences (Tribal Adaptation Menu Team, 2019), such as the modeled northward shift of suitable
habitat for sugar mgle (lverson et al., 2008).

The Great Lakes, a resource vital to many beings in the igjaivest, including human inhabitants in

the region, are also experiencing warming, which could threaten the habitat and existence of many,
make thelakes more prone to algal blooms, and create more suitable habitat for invasive species. Fish in
the Great Lakes are under particular threat, as climate change, pollution, and invasive species are
imperiling the entire food web of the Great Lakes, includiativelake trout (Folger, 2020; Treat et al.,
2020). Tribesn the region, as well as inteitbal agencies, have begun adaptation planning processes
together with other efforts to record valuable Tribal knowledge from elders and harvesters. (See the
Midwest Region of the Tribal Climate Change Assessments and Adaptation Plans document for links to
eight completed plans from the region.)

Where the ranges of species, habitats, and ecosystems are shifting, special measures need to be taken
to provide accesto and management of offeservation areas to promote the retention of culturally

valued species to the maximum extent possible. This helps to ensure the promotion and maintenance of
Indigenous economies, traditional knowledge systems, livelihoods, megrand identities. Where

retention is not feasible, measures are needed to support Tribes in making new relationships with newly
arriving living being<ollaborative efforts and initiatives between crgassdictional stakeholder

groups and Indigenous peles are also needed.

Wildfire

According to the Congressional Research Service (CRS, 2020), the number of acres burned annually by
wildfire has drastically increased as a result of anthropogenic climate change. Thebesakihg

wildfire seasons of 2@land 2020 had such extreme impacts that public utility companies have begun to
shut off power to millions of people in metropolitan urban and rural outlying areas as a preventative
approach to wildfire inception during extreme wind and storm events (GoahBanta Clara Emergency
Management2020). This pattern is only expected to worsas climate change will continue to

increase the number of extreme fire days by 2100 (Goss et al., 2820f.October 202@; aliforniawas

on track for another record iMdfire seasonwith over four million acres burned (Freedman, 2020). In

2012, the California Public Utilities Commission ruled that energy companies can turn off power during
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high wind events to avoid wildfire. This often leavesatwommunities, and manrural Tibes without
power during high wind events that can last for days. This has a great impact on communities who do
not have backup generators or other options to maintain critical infrastructure and care for elders and
others who are at increaseatsk. Renewable energy development, microgrids, transmission
infrastructure, and other associated infrastructure in rural areasld help reduce these risks to Tribal
communities (se Chapter 6: Economic Development: Renewables, Sustainable Econonaigm& C
Offsets andChapter 7: Energy &Just Transitiofior more on energy developmén

While climate change is directly exacerbating extreme fire behavior, a history of fire suppression and
loss of Tribal sovereignty over land management practicesdrmaeved fire from its ecological role on
the landscape (Norgaard014). Historical fire regimes throughout the southwestern U.S. (with
presumed mean fire return intervals oft® 10 yearsaccording to the LANDFIRE database) were
disrupted through EuréAmerican colonial settlement of thé/est, arrival of the railroad, and a national
policy of fire suppression. In Alaska, wildfires are becoming more frequent and severe as a result of
climate change (Woo et al., 2020).

As a result of higlseverity and catstrophic wildfires, communities like that of Santa Clara Pueblo,

located on the eastern flank of the Jemez National Forest in New Mexico, have experienced severe post
fire runoff and costly damages to infrastructure ($200 million dollars) and are facmuistion of

what happens after the fire. Following the Las Conchas fire of 2011, landscapes that were once
dominated by Ponderosa pine and Douglas fir are coming back not as forests, but as shrubland.
Ecological disturbances like wildfire are increasioglogical transformation throughout theuthwest

and threaten already declining snowpasiater resources (Keyser et al., 2020).

At present, the Tulalip Tribes and the Swinomish Indian Tribal Community are partners on a project that
is studying forestifes on the west side of the crest of the Cascade Mountains in Oregon and
Washington (Harvey et al., in progress). These fires tend to occur in areas that have a heavy fuel load,
but are also wetter and less likely to burn. However, under the right camdit{extremely hot, dry

winds from the east during droughts), the researchers have documented extensive and intense wildfires
that are difficult to contain. They are exploring the climatic drivers of these wildfires and seeking a
better understanding of he these forests respond to burning. For Tribes, a warming climate and its
relationship to fire is a critical resource management concern, especially regarding natural resource
planning in the wildlancurban interface. These research results will inform & EBrest Plan revisions

and National Park Service (NPS) gostplanning under a warming climate and guideqared postfire
adaptive management by the NPS, USFS, Bureau of Land Management, and several federally recognized
Tribes in the northwestern U.S

Invasive Species

The concept of invasive species is important within Indigenous understandings of ecosystems and
OA2ZRAOSNEAGED® hTFUSY GAYyOIargdsS aLISOAS&asd Aa | GSNY
and migration of a species that wamtially not Indigenous or native (i.e., exotic) disrupts the integrity of

'y SO02aeaiSY YR AG&d 0A2RAGSNEAGED® AaLYyDlI aA@BSée 2NJ
Indigenous peoples, while concerned about invasive species, have in agawtaken a different

approach.
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Indigenous peoples have multiple beliefs and traditions concernirgabed invasives which may be

held simultaneously within a community. Some conceptualize species as "nations" having their own
sovereignty, and speciegw to an arearenot treated as invaders butither as approaching nations

that are addressed through protocols with a foundation in respect for all life (Reo & Ogden, 2018). They
are also viewed as relatives (e.g., "all my relations"), what has béled Ckincentricity" (Martinez,

2018; Salmon, 2000). Rightful and respectful relationships with dgtr@-human beings and the

natural world are central to Indigenous societies. This creates an "original compact" between humans
and living beings, violatis of which can cause plants and animals to refuse to give their lives for human
sustenance (Martinez, 2018).

Indigenous peoples often wait for a time after a new relative arrives to understand what they are
offering to provide and in return the mix oésponsibilities for them and how best to relate to or
address the new member to the soeégological system (Reo & Ogden, 201I8)s approach then
mobilizes multiple ways of evaluating a newly arrived potential relative, including cultural knowledge,
rather than immediately engaging in the eradicatiortlod invasive or exotic species. At the same time,
Indigenous peoples make decisions about their conservation and climate change priorities based on the
degree of relatedness. Although all species are eglathey may have different degrees of relatedness.
Some species may be prioritized over others because of the particular relationships, services, or
functions they provide with respect to other relations they have with Indigenous peoples, given
ramifications beyond their ecological function (Pfeiffer & Voecks, 2008). Some are recognized as
disrespectful relatives that are outcompeting, modifying, or degrading the suitability of biocultural
systems and their relationships with close relatives, and thesmhdreffects are also evaluated and
assessed (Bond et al., 2019).

Some scientists have voiced concern that taking cultural concerns into account, such as through
AYO2NLIR2NYGAYy3 GKS O2yOSLIi 2F aOdz GidzNI £, 1 SeadtzyS$S
environmental, biodiversity, and economic harms associated with invasive species and claim that there

is insufficient evidence that it is effective (Garibaldi & Turner, 2004; Nufiez & Simberloff, 2005). This
criticism itself fails to recognize that Indigaus peoples often follow the same policy prescriptions of
scientists to evaluate invasive species on a4asease basis, using multiple criteria to decide whether

to eradicate, control, or accommodate invasive species (see Long et al., 2018, for rmanpjesxof

culturally appropriate invasive species management).

Impacts of invasive species on Indigenous peoples and relations

Human travel, trade, colonial environmental management policies, and climate change are contributing
to the spread of invasivepecies both within the U.S. and worldwide, with invasive species being one of
the leading drivers of biodiversity loss (Lipton et al., 2018; Norgaard, 2007; APHIS, 2020). From a
Western science and management perspective, such species are often defioephasms, nonnative

to a particular ecosystem, that cause or are likely to cause economic or environmental harm or harm to
human health (ISAC, 2006; Lipton et al., 2018). Invasive species can include animals, plants, or
pathogens.

For Indigenous peopleanother type of harm that can occur is cultural. This can be evaluated in terms

of relationships and responsibilities as discussed above. Invasive species can affect the quantity, health,
and quality of culturally important resources and relatives, ime@ases upsetting ecosystem balance
(Pfeiffer & Voeks, 2008). For instance, in the southwestern U.S. tamarisks are replacing culturally
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significant willows and cottonwoods. In the Pacific Northwest, escaped farm Atlantic salmon are

competing with and trasferring diseases to the native, wild salmon, threatening spiritual and cultural
practices and identitiesAnother example is when an exotic, nonindigenous aquatic invertebrate (e.qg.,

mussel or snail) is introduced to a river or lake ecosystem, it begidisplace other native aquatic

species, changes the water quality, and may be more adaptable given industrial modification of the

NAGSNDRA KeRNRE23IA0 ySis2N] 6t SGEa0K SdG | os

Dibaginjigaadeg Anishinaabe Ezhitwaad: A Tribal Climawaptation Menu
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considered disrespectful. THRibaginjigaadeg Anishinaabe Ezhitwaad: A Tribal Climate Adapta
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were given oginal instructions by the Creator. Beings that have found themselves outside
original community are still acting according to their instructions, but their actions may nag
balanced by the other beings in their new communities, in some cases galisiaption to the normal
function and health of an ecosystem. The Menu recognizes this conflict and suggests that ¢
adaptation may require respectful actions to minimize or prevent the establishment of bakaan
gaaondaadag if they pose a thae to the health of the local environment. Culturally approprig
approaches and tactics include not only physical and biological control, but also resp
observation, seeking traditional and cultural knowledge from areas where beings may be nati
the creation of new reciprocal relationships through ceremony and harvest.

In the western U.S., American colonial settler fire suppression policies combined with a decline in

Indigenous land tenure have disrupted seeimlogical fire regimes (includingdigenous fire

HAHNT

stewardship). This has contributed to the expansion of some conifers and hardwoods, as well as other
vegetation invading formerligurned habitats that hosted many fidependent plant and animal species
on which Indigenous peoples rely (Hsimger & McCaffrey, 1995; Keeley et al., 2010). Subsequently,
ecosystem services and functions have been degraded, leading to increased vulnerability to drought,

increased prevalence of insects and diseases, and an increase in the risk of severe haldfre t
exacerbated by climatenduced drought (Knapp et al., 2013; Heyerdahl et al., 2006).

Invasive species can also affect the accessibility of resources. In California, invasive plants with spines

and thorns such as starthistle and stinging nettle icdnibit weavers from gathering basketry plants
(Pfeiffer & Ortiz, 2007).

In addition to these more direct effects, management responses to invasives can also affect Tribal

peoples. One of the major factors in the establishment of the California IndiskeBveavers

Association was opposition to herbicide use to control invasive plants. Concerns include impacts on the
guality of basketry materials (e.g., stunted growth, plant physical deformities), potential health impacts
to weavers, plants, wildlife, @haquatic species resulting from chronic exposure to herbicides or their
residues, and desecration of sacred sites by spraying poisons on the sites (Norgaard, 2007; Pfeiffer &

Ortiz, 2007).All of the impacts discussed above can lead to cultural erosiamich stories, language,

management practices, intergenerational connections, and relationships with and reverence for species
and places are diminished or lost and not passed on to younger generations (Pfeiffer & Voeks, 2008)
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Responses to invasive sg@scand climate change

The Indigenous focus on relationships and responsibilities increases ways to respond to invasive species
when compared taVestern methodologies. For instance, while some species may be considered
culturally impoverishingeading tocultural erosion as described above, other invasives might become
used in culturally enriching or facilitating ways and become included in or help to retain cultural
practices. Examples include wild horses becoming incorporated into the traditions of rrithe

western U.S. or invasive plants becoming a part of Indigenous pharmacopeias. In some cases,
integration of an invasive species into cultural practices and harmful impacts may occur simultaneously.
Feral pigs introduced into Hawaii from Polynessaadnbecome a part of Indigenous Hawaiian cultural
rituals, yet at the same time the pigs contribute to the destruction of native ecosystems and the food
and medicinal plants found therein (Pfeiffer & Voeks, 2008).

In California, basketweavers advocate tfog management of invasive plant species from a more

relational perspective, including protecting native plant competitors of invasive species, using traditional
cultural burning to promote ecosystem balance, protecting gathering sites from invasiorgstodng

native plants. They oppose chemical treatments that could harm basketweavers and other relatives

within the ecosystems that they steward (Norgaard, 2007; Pfeiffer & Ortiz, 2007). In other instances,

invasive plants that are native pollinator h@strrogates are valued and understood to have a service or

Fdzy OlAz2zy 6KATS (GKS KFIoAGFEGO Aa o0SAy3a FOGA@GSte NBai
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fostering a transition to native host plants for pollinators (Long et al., 2020).

As the climate continues to change, species will continue to shift in respaitbedifferent species

within ecosystems moving at different rates. Species diagppear from some regions and move to

others or may become extinct. New species interactions and ecological communities may develop with
no prior precedent, further challenging and complicatifvgstern conceptualizations of what it means

to be invasivel(ipton et al., 2018). Indigenous approaches to newcomers that focus on relationships,
understanding, and responsibilities can inspire a broader array of paths forward and may be particularly
relevant as we choose how best to respect and respond to alledations in a transforming and

uncertain world.

Thawing Permafrost, Glacial Retreat, and Loss of Sea Ice

5SaAINIRFEGAZ2Y 2F il &1+ Qa LIET00SHUE MBettivelyon&udadllyocclirdng S NI &
warm climatic cycles, but that has acceledsubstantially due to climate change in the 1900s and

2000s (Jorgenson et al., 2001). This degradation has led to loss of ecosystem services, conversion of
dominant terrestrial landscapes to aquatic or wetlatyge classifications, and the alteration of

subsurface hydrology (Jorgenson et al., 2001).

Glacial retreat, which occurs whenever melting of a glacier exceeds the rate of snow accumulation that
would form new glacial ice, and rising sea levels are altering the shoreline of places like southeast
Alaska. When glaciers retreat, land that was previouslgdsered becomes exposed, while rising sea
levels can lead to inundation of shorelines. Overall, Alaskan glaciers show the highest global rate of
acceleration of mass change (Li et al., 2021), antheast Alaska is particularly vulnerable because of
the combined factors of glacial retreat and sea level rise. Additionally, the isostatic rebwhiuth is

the rising of land masses once the weight of an ice sheet is removedyutheast Alaska has théghest
measured rate in the world: the community of Yakutat has a measured isostatic rebound rate of one
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inch per year (McDaniel et al., 2019). This shoreline alteration impacts both the coastal habitats and the
availability of food resources, particulprfor Alaska Natives who typically have a more subsistence
baseddiet than other communitiessgeChapter 5: Health & Wellbeihgrhe projected change over the

next 100 years in shoreline elevation in southeast Alaska ranges from almost six feet ohdew la
emergence due to glacial retreat to a loss of 0.65 feet of land due to rising sea levels (McDaniel et al.,
2019). Where land is emerging, the length of estuaries (specifically, eelgrass and clam habitats) is
projected to decrease by up to 30%, whilewesies in areas of land submergence may lengthen by up to
3% (d.). Both scenarios will greatly impact the traditional foods of the Indigenous peoples in southeast
Alaska.

Melting sea ice impacts species that are dependent on the ice for their hunthighwas cascading

effects on Alaska Natives who in turn depend on those species for sustenance-Wearks, 2019).

The loss of sea ice in the Arctic is impacting marine mammals (e.g., walrus and seals) that are unable to
haul themselves out of the watemnd onto the ice, which is relatively protected from predators.

Walruses show a general preference for sea ice to molt, mate, nurse, and rest (Joling, 2018). As an
alternative, these mammals are gathering on lands connected to the mainland or islands,amni

occupied by humans and other predators. These areas offer much less protection, greater exposure, and
more risk for these animals.

Inupiaq and Yugk hunters have observed and described significant changes, such as to the timing of sea
ice formatian and weather patterns that have, in turn, changed the timing of marine mammal

migrations, their distribution, and their behaviors, as well as the efficacy of the hunting methods they
have used for generations (Huntington et al., 2016).

Alaska Naties tyically use snowmobileand fourwheelers as primary sources of transportation in the
winter to cross both land and bodies of frozen water; in recent years, people have died by falling

through rivers that had been dependably frozen in the past (Matksino, 2019), making wintertime

travel and hunting simultaneously more dangerous and less accessible (Huntington et al., 2016; Sharma
et al., 2020).

Air and Water

Air and water are two topical areas in which Indigenous peoples have devoted their ertergied
environmental protection and climate change adaptation and mitigation. While air and water are
inextricably connected to the broader topic of ecosystems, the structure of many natural resource
agencies like the U.S. Environmental Protection Ageetigehtes air, water, and land into their own,
siloed programs (Office of Air and Radiation, Office of Water, and Office of Land and Emergency
Management). Although this is counter to the interconnected way in which the world truly functions,
this report will take an additional, deeper look into the impacts to and responses by Tribes regarding
both air and water in the following chapters.

Conclusions

As discussed previously, Indigenous peoples address these issues systemically, relying on diverse
scientifc (Indigenous anWestern knowledge) approaches, and leveraging political, cultural, and social
connections to their ancestral lands that can benefit Indigenous communities and society. Indigenous
teachings, often with creation stories of norms and resgibilities to family and community, relate
interconnectedness and dependency. Such teachings are potent reminders of culturally rooted ethics,
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responsibility and reflection on the appropriateness of human actions and implicatomnte
environment. Thes approaches are applicable to climatic disruptions that result in degradation or
damage to valued spees used for resources, tocalized observations of climaticduced tianges to
species distributions, do seasonal or annual movements in redat to ecological factors, be they
extreme heat or cold, intensified weather, drought, or disturbances such as wildfires.
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Chapter 4.1: Air

The narratives in this chapter from the Kootenai Tribe of Chapter Lead
Idaho and the Nottawaseppi Huron Band of the Potawato Joy Wiecks (Fond du Lac Band of L4
of Michiganspeak to the challenges and solutions Tribes g g perior Chippewa)
encountering in maintaining air quality programs and
protecting the health of their Tribal members. Both Tribes| Chapter CeAuthors
lack adequate funding for staff, support, and equipment. | Coral Avery (Bureau of Indian
Without air quality programs, the camunities they serve | Affairs/Affiliated Tribes of Northwest
suffer health related consequences. The Kootenai Tribe | [Ndians), Colleen Cooley (Institute fo
provides an example of how states and Tribes can work | |'1Pal Environmental Professionals),
together, and the Nottawaseppi Huron Band describes ho Maurice Cruz (South Central

] i _ ) CASC/University of Oklahoma),
they actively sought solutions to implementing a complete

_ T ] _ Preston Hardisn (retired, formerly
network of ar monitoring.A researched overview Air as it Tulalip Natural Resources Treaty

relates to Tribes and climate chanfpdiows these Rights Office), Chas Jones (Affiliatec
narratives, beginning with the Key Messages and Tribes of Northwest Indians), Dara
Recommendation that the authors have identified MarksMarino (Institute for Tribal

Environmental Professionals)

Kootenai Tribe of Idaho Air Monitoring Equipment Narrative Authors

Written by: Carol Kriebs, Environmental Directqr Amy Boetcher (Environmental
Kootenai Tribe of Idaho Specialist, Noawaseppi Huron Band
I have been working with the Kootenai Tribe of Idaho sinc| of the Potawatomi), Carol Kriebs
July 9, 2018, and inherited an air station with equipment | (Kootenai Tribe of Idaho,

that was 20plus years old. There were many things that | Environmental Director)

needed to bereplaced and priorities had to be set on how
to begin. The first year the deck was replaced; the wood
constructionhadmade it unsafe for people to walk on due Cooley, C., Cruz, M., Hardison, P..
to rotten wood under your feet. | was able to move some Jones, C., Kriebs, & MarksMarino.
funding around and replace it with arcagated metal D.(2021). Air. InStatus of Tribes and
platform. This allows snow to pass through the platform aj climate Change RepdMlarks-

gives staff a slipesistant surface, as well as longevity for | Marino, D. (ed.)]Institute for Tribal

many decades. Environmental Professionalsp. 81X
97.

Recommended Citation
Wiecks, J., Avery, C., Boetcher, A.,

In 2019, our sensors and equipment began to fail. Due to
COVImp> ¢S KI R NI @ Sent BamhiRperyhBsiod IKvasiablestd nioye®hbse &unds

to buyanew data logger and wind and temperature sensors. The data logger was so old that this model
gl ayQi S@Sy o0SAy3 ASNIAOSR [YyBY2NB® ¢CKAYlAYy3 L
nephelometer (PM.s monitor) motherboard went out. That took my site offline for months just prior to
smoke season (a really bad time to lose a major piece of equipment). This time there was no available
funding for replacements, but conversations with thathd Department of Environmental Quality

(IDEQ) led to them sending us four akephelometers that they had replaced. We found one of the four
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that was still working. | did some research and found out these
units are being phased out. IDEQ has also loaned meSamtpler
SO we can céocate, since no one was sure how long the

nephelometer would last, giving us time to find funding to replacg
our nephelometer.

Equipment failure is happening all across Indian Couatrgt
additional funds are greatly needed to be able to, at a minimum,
keep equipment running and in most casesipgrade. The
National Tribal Air Association has reported thischéa many
years in theStatus of Tribal Air Repdd EPA leadership, and still
grant funds being allocated to Tribal programs continue to i
decrease. It is my hope that this article will shed new light on this Kelby Sullins from the Idaho

issue and help others to build partnerships with their states, for =~ Department of Environmental

gAGK2dzi GKS BOLIBSKETYRRERYHa Qualtysettingupthe portableair ¢ g | g5 §
been able to monitor through the smoke season. menianng station

b2G0F ¢ ASLIIA | dzNBY . FyR 2F GKS t2d0FglGd2YAQa
Written by: Amy Boetcher, Environmental SpecialisNottawaseppi Huron Band of the Patvatomi
i - jll BACKGROUND

The Notawaseppi Huron Band of the
Potawatomi (NHBP) air program serves
approximately 1,600 Tribal members and is
located on the Pine Creek Reservation in
southwest Michigan. We do not receive any
air-specific funding. We run eligible
components of our program wWitEPA GAP
funds and the rest with Tribal general funds.

Google Earth

NonTribal land located about 9 miles from Pine Creek NHBP is concerned about pollution from area

Reservation in Calhoun County, Michigan, showing industrial sources, particularly activities relating to land

farms (circled in or.ange) and oiI/ga§ wells (circled in yellow). use on and near local farm operations. With

There were zero oil/gas wells here in 2013. . ) . . .

few exceptions, Tribal members live in counties

with at leas 40% (and as much as 80%) of land use in crops and/or are waftbirt 20 miles of
industrial farm operations (the Reservation is within five miles of three industrial farms). The Pine Creek
Reservation lies within the St. Joseph River Watershed, of wabioht 70% is used for crop and animal
production. On area farms, particulate matter (PM) is a potential concern, coming from windblown dust,
pesticides, herbicides, and manure use. Another potential source of PM in the area is active oil and gas
wells. Tlere are currently 15,500 active oil and gas wells in the state of Michigan, and they are becoming
more numerous in agricultural lands near the Reservation. As the number of active oil and gas well sites
increases, we would like to be able to monitor theigratial impacts on our air.
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IMPORTANCE OF THE PROJECT

We are concerned about PM because it impacts the
health of our community, and climate change may
have additive impact3viichigan Department of Health
& Human Services/®at LakesIntegratedSciences and FeEiiRe—_e
Assessmentseports that one of the top five climate _h, e
related health concerns in Michigan is respiratory

diseases. According to Johns Hopkins Bloomberg
School of Publiklealh, adverse health impacts linked :
to PM include development/exacerbation of chronic
lung issues, heart attacks, and hospital admissions a
ER visits for heart and lung disease, among others. Ir
addition, PM is known to cause more risks for elders,
children and people with heart and/or lung disease. We have a disproportionate number of community
members that are considered to be more sensitive to PM. We know that Michigan has already
experienced a F increase in average annual temperature. We do not knbatintersectional impacts
climate change might have on PM pollution and Tribal member health.

S
-

Street view of a rural oil and gas operation in
Calhoun County, Michigan.

PREVIOUS STEPS

In our first year focusing on ambient air (2018), we identified our generic concerns. They include: 1)

Tribal member health, and 2) area sourcé$M from agriculture. We started exploring how to perform

an emissions inventory (El) to create a formal plan of action. We utilized free online trainings, guidance
documents, and the Tribal Emissions Inventory Softv@ietion(TEISS) to get orienteplarticularly the

Inventory Preparation Plan véaed. We also read about the $2#rpleAir monitor, known for its robust

dzaS Ay [ FEAF2NYAL (2 RSGSOG ta FNRY 6AfRFANBaAD 28
citizens involved in our effts and to serve as a health screening tool. Studies from reputable air quality

control agencies indicate high levels of correlation between PurpleAir sensors and expensive,

commerciaigrade sensors used by EPA.

One challenge we face in understanding Ide&l conditions is a lack of local monitors. Of the 68 PM
monitors currently operagd by the state of Michigan and Purplefalhout80% are in its southeastern
counties. PM can vary from neighborhood to neighborhood, so local screenings are important.

CWRRENT AND FUTURE STEPS

PurpleAir Monitoring Network and the NHBP Environmental Dashboard

We are currently operating one PurpleAir monitor to screen for potentially unhealthy air days. With help
from our membership, we have placed our first-Bfservationrmonitor in northern Michigan. We have

an additional five PurpleAir monitors to strategically expand our screening to areas where Tribal
members are living (throughout Michigan). We plan to display data from our Tribal PurpleAir monitoring
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network on an NHBP Environmental Dashboard. The Dashboard is a website for Tribal membership that
displays local environméal conditions and highlights Environmental Department program areas. It

Pine Creek Resvation Tribal homes pictured just eas
of an active ag field. We are curious what the
prevailing winds blow onto the Reservation.

includes local, live weather, PM, and water quality
readings. It also has an interactive map of Tribal
parcels, and local radon and environmental
assessment actions. The PM screeniings our local
PurpleAir monitor (housed at the government
campus) are used to apply an existing EPA Air Quality
Index to our dashboard. Once we complete our El, we
will have a better idea of how to best monitor
pollutants of interest, and how to incorpate them

into the index.

GOALS FOR DATA
In 2020/1, we plan to expand our screening of
neighborhoodscale PM levels by placing PurpleAir

monitors in other counties with an NHBP presence. Our-teng goal is to be able to impact policy
relating to sourceimpacts of particulate pollution that will help improve and/or protect our

community's air in an evecthanging climate.
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Air

Key Messages
The federal government must uphold Tribal sovereignty, authority, arti@oagement rights
for airquality management. Impediments to exercising sovereignty could be removed. For
example, Tribes should be allowed to perform traditional-firevention activities on their
lands, such as cultural burning of the landscape to prevent wildland fires.
Tribesexperience disproportionate impacts from poor air quality, including smoke/fine
particulates, heat, and humidity, all of which can be connected to climate change. These fa|
are believed to impact rates of mortality and morbidity from COY3D

Recommedation

Fully engage Tribes as-megulators in the very first stages of air quality regulatory planning,
development, implementation, and enforcement. Adequate funding of air quality programs for
staffing, monitoring, and emergency response to air quadisyies supports Tribal sovereignty, as
does addressing underlying causes of environmental, social, and health inequalities and injust
with the full participation of Tribal peoples.

Spiritual Foundations of Tribal AiRelated Climate Actions

Indigenous peoples inhabit a living universe, in which proper and respectful relationships lie at the core
of their Creation stories, identity, cultural integrity and meaning, and dignity as petfilés wind and

air are often conceived of as living shidl forces and inhabited by deities such as Father Sky (Forbes,
2001). All Tribal communities have spiritual protocols, ceremonies, beliefs, and practices related to the
air, wind, smoke, and sky and cultural responsibilities to respect and maintainckadamong these

spiritual forces and beings. Tribal climate actions are not only about objects and physical processes, but
relate to maintaining healthy spiritual and environmental balance and relationships (Kimmerer, 2015;
Krakoff, 2008; LaDuke, 2016).

Tribal Sovereignty and Air Programs

Tribal sovereignty refers to the rights of American Indians and Alaska Nativesgogeihance, as

recognized in the U.S. Constitution. This concept recognizes that these sovereign states existed long
before the arrivabf Europeans and recognizes the inherent right of Tribal nations to regulate their

internal affairs. Tribal air programs were born out of Tribal sovereignty rights and are connected to

federal policy initiatives. The 1984 EPA Indian Policy recognizechitpee sovereign status of Tribes.

The Clean Air Act (CAA) Amendments 8301(d) of 1990 established a Tribal role in implementing the CAA.
The Tribal Authority Rule (TAR) in 1998 recognized the right of Tribes to assert their authority within the
exterior baundaries of their reservations. The TAR also established Treatment as a State status for Tribes
that allows them to implement and manage certain environmental programs in Indian Country as a state

10 Every Tribe is sovereign and has their own beliefs and the authority to articulate those beliefs. The references on
spiritual issues are only provided as preliminary and general orientation and are not intended to voice the beliefs
of anyparticular Indigenous peoples, who should be consulted directly on these issues.
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and receive longerm funding. An example of Tribes assegtiair quality authority is the EPA Region 10
incorporation of the Federal Air Rules for Reservations (FARR). These rules were designed to protect air
quality on the 39 reservations in the region in the absence of Fsipatific regulations. In 2011 th&€ &

promulgated the Federal Indian Country Minor New Source Reviewwthileh created a mechanism

for permitting of minor sources on reservations. Prior to this action, there was no mechanism for any
permitting authority to issue these permits, allowingusces to operate unchecked. This permitting

authority was an important step toward recognizing Tribal sovereignty. Presidential Executive Order

13175 0f 2000 requirelS RSNJ f | ISy OASa G2 Sy3aFr3aS Ay a/ 2yadzZ Gl
Governmeii afirther acknowledging the importance of Tribal contributions to air quality

management.

As of 20D there are 12 Tribes with either 8103 (project) or §105 (program) air quality funéfigany

Tribes conduct air quality activities througitian General Assistance Progfa(hGAP) work plans and
funding. Tribes use 8103, 8105, and IGAP funding for multiple purgdos®sconducting indoor air

quality assegmentsandcompleting emissions inventories to carrying out air quality monitoring in order
to protect the health of their Tribal members and their environments, all of which can also be connected
to climate change.

¢CKS blFaGA2y Lt ¢ NINDAARODISHELNE of TEbal AORepd RAR)yoMiines how Tribal
funding has remained stagnant, even as Tribes are being asked to do more in the field of air quality. As
described in the STAR, the original Tribal funding amount of $11 million (1996) tnamsthte to $31

million if it kept pace with increasing health care costs, or $hdllion if it kept pace with the rate of
inflation (NTAA, 202.

Air Impacts and Tribal Vulnerability

The U.S. Department of Health and Human Services Office of Mihtardgh (2018) has shown that

American Indians and Alaska Natives (Al/AN) have higher rates of disease and lower life expectancy than
Caucasians, often from diseases that can be connected to high levels of fine particulate mattgr (PM

(such as heart disse, cancer, diabetes, and strdiBowe et al., 201)9 as well as to lower incomes and
geographic isolatior(See narrative titedd 2 G G | ¢ a SLIIA | dzZNBY . FyR 2F (GKS t
Matter Monitoring Programin this chapter for an example of partictéamatter emissions and the
impacts to human healthAnNTAA white papé? states:

Studies have also been conducted specifically regarding asthma and AlI/AN children.
We know that AlI/AN children have greater incidence of asthma (approximately 13%
compared with 8.6% of children of ndWAN descent) [Brim et al., 2008]. Health

Ue¢KS bFdA2YylFE ¢NAOIFE ! ANJ ! ahapd:Oub.itdaibblQrorggtaiub-di-wiml-aig F ¢ NA 0 |
report/

21ndian General Assistance Progratips://www.epa.gov/tribal/indianenvironmentaigeneratassistance

programgap

BBp ¢ 1 | QGité Papek Detailing the Science and Connections Between Air Pollution, Tribes, and Public Health
https://secureservercdn.net/198.71.233.47/7vv.611.myftpupload.comfegntent/uploads/2020/05/NTAAS
2020White-PaperDetailingthe-Scienceand-ConnectionsBetweenAir-PollutionTribesand-Publc-Health. pdf
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disparities such as poverty and inadequate access to respiratory care impact Al/AN
children with asthma that live on reservations, and environmental challenges such as
both indoor and outdoor air pollution compouncethroblem [Lowe et al., 2018]. More
Al/AN people use biomass for heating and cooking than deA#N people (in fact,

89% of families on the Navajo Nation reservation do), elevating the levels of both
PM2.5 and PM10 in their homes, and contributing @iticreased incidence of asthma
severity and morbidity [Garcia et al., 2019].

While there are many contributing factors to these disproportionate health impacts, ensuring that

activities such as those listed in the Nottawaseppi Huron Band of the Potav@t@miy | NN} G4 A @S o6 S @
agricultural development leading to increased windblown dust, pesticides, and herbasdesl ail

and gas wellsyre located a safe distance from Tribal lands and that Tribes have robust air quality

monitoring programs could rededhe prevalence of air pollution related diseases.

TheCOVMMd LI YRSYAO KIFAd RAALINBLENIAZ2YIFGSt & AYLI OGSR
persisting racial inequity have contributed to disparities in health and socioeconomic factors between

AlVAN and white populations that have adversely affected AI/AN communities; these factors likely

contribute to the observed elevated incidence of COMIED ' Y2y 3 (GKS ! Lk! b LJ2 Lz I @
al., 2020, as cited in Sequist, 2020). An increase in CTWadhtagion and mortality has been

correlated with both longand shortterm exposure to air pollution (Comunian et al., 2020; Wu et al.,

2020). Climate change is exacerbating and amplifying these existing vulnerabilities and other social
determinants of helih, which include economic and social conditior&ich as income, education

levels, discrimination, and health care access and quathgt influence a wide range of health

outcomes. Given the disparities in health outcomes for Tribal communities andrtbeging

connections between air quality and COMI®risks, more research, improved air quality, and a focus on
addressing social, environmental, and health justice issues must be undertaken (Centers for Disease

Control and Pollution, 2020; Raine et aD2).

Wildland Fires and Air Quality Impacts

Climate change is contributing to an increased risk in catastrophic wildfires due to rising temperatures,
decreasing snowpacks, and extended droughts, in part by increasing the amount of dried vegetation

avalable to provide diel. As shown ifigure3, the number of acres burned in wildfires has a clearly

increasing trend per year since 1983, which plays an importantmdheeiimpacts to air quality.

According to the EPA, wildfires were responsible for 40% of the total PM emitted (EPA, 2019) in the U.S.

as of 2018. Very high BMconcentrations have been shown to increase respiratory and cardiac

ilinesses, particularly isensitive populations (Edwin & Mélders, 2018). Polycyclic aromatic

hydrocarbons (PAHSs) are naturally occurring chemicals in fossil fuels such as coal, oil, and gasoline and
FNBE faz2 LINRPRAZOSR ¢6KSy F2aaAif 7FdzSt %sughNbwildige®k> I ND
greatly increase the amount of PAHs containing Péhtering and transporting throughout the
FOY2aLIKSNBe O6YNFYSNI SO FE®Z wnun FNBY bl @FNNB Si

This increase in PMand other air pollutants caused by wildfires thaire increasing in acreage and
duration from climate changeleads to an increase in indirect mortality. A recent study on the
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consequences of a spike in PMxposure by just 1 microgram per cubic meter (uéy/fior just one day

f SR (2 an dc s perRiianieldedlyinditidussSveiithe theday window that spans the

RFe 2F GKS AYyONBIFIAS FYyR GKS F2ft2gAy3 (g2 RIFIEaé¢ 6
people at large, as stated abavEibal peoples experience increased deteus health impacts for a

wide variety of reasons. Concerningly, analysis suggests that in interior Alaska, levels chlddd by

wildfires in the month of July will increase by an average of at leagQLfg/n? by the year 2047 due to

climate chage (Woo et al., 2020).

Acres Burned in the U.5. 1983-2019
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Figure3. Acres Burned in the U.S. 198819.Data source: National Interagency Fire Center

In 2020, like in many recent years, wildfires particularly impacted the western regions of the U.S. While
air quality impacts from these wildfires have been detected as far away as the east coast of the U.S.,
those closer to the fires generally experierggeater air quality impacts. Alaska and the western U.S.
have very high numbers of Tribal communities (231 Tribes in Alaska and a combined total of 215 Tribes
in the 11 western states of Arizona, California, Colorado, Idaho, Montana, Nevada, New MexigonQr
Utah, Washington, and Wyoming; these 446 Tribes represent nearly 78% of the total number of
federally recognized Tribes in the U.S.), many of whom have experienced direct impacts to their air
guality from wildfires in recent years:

Among thellwesS Ny & il G6Saz |t HmMp ¢NAO6SE SELISNRASYOS

32 ug/m?3) between September 1, 2019, and September 30, 2020, affecting 149,608 square

miles, or 95,749,120 acres, of Tribal land. For point of reference, this is nearly théthige o

entire state of California, which is 105,000,000 acres. (J. Payne, personal communication,

November 18, 2020.)

R
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The Hoopa Valley Tribe in California declared a state of emergency due to smoke impacts in
September 2020 following the Red Salmon Complex then, during the first week of October,
their air quality index (AQI) registered in the 400s to 500s with spikes up to fg#0s for

PMsfor 10 days straight (for reference, an AQI of 2f0m? or above is considered

GKEFET I NR2dzaé 0 ® 0. d al/ldzZAKSe> LISNE2YLFf 02YYdzyA
The Yurok Tribe in California has had episodes of unhealthy air quality from smoke impacts for
15 of the last 21 years, but the summer and fall of 2020 hadvibiest air quality impacts since

2008. They measured AQIs in the 3@®400s for several weeks in a row, and the first week of
October remained in the 400s to 500s with spikes up to 600. (J. Hostler, personal
communication, October 13, 2020.)

The Confedeated Tribes of the Colville Reservation in Washington lost 78 homes and 60 other
buildings in the Cold Springs Fire, plus 14 homes and other structures in the Inchelium Fire
Complex. There were 13 days in September that the AQI was in the unhealthyntegithy,

or hazardous ranges due to the Cold Springs Fire. (K. Ray, personal communication, October 8,
2020.)

Cultural or Indigenous burning is a traditional practice that has been utilized by Indigenous peoples for
millennia in order to enhance the hehlof the land and its people (Boutsalis, 2020; MaBksack, 2020).
Continuing the practice of cultural burning of the landscape is one way Tribes are not only exerting their
sovereignty, but also leading the way in reducing the frequency, size, anditgtehwildfires and

therefore lessening the risk of diminished air quality. Decreased precipitation and changing precipitation
patterns have led, in many cases, to an excess of underbrush and nonnative species that need to be
cleared in order to preventwentual uncontrolled burning. Regular cycles of burning that take place
under favorable weather conditions and with careful supervision can prevent catastrophic burning
under adverse circumstances.

This reduction in risk, however, is just one benefitoam many that exemplifies the interconnected
relationship with theEarth that is integral to Tribal culture€SeeChapter 4: Ecosystems & Biodiveryity

In addition to clearing undergrowth, dead leaves, tree limbs, and other debris, Tribes may emgage i
cultural burning to stimulate the growth of desirable, native vegetation and reduce the spread of
invasive species and pests, which are becoming more prevalent due to warmer conditions resulting from
climate change. For example, burning blueberry fidlelps control pests such as mummy berry, flea
beetles, and spanworm (Fater, 2028pme seeds, such as those from certain pine species, cannot be
released from their cones without firé@tional Geographim.d.). Burning also returns nutrients to the
soiland allows additional sunlight to penetrate forests, supporting new grovah. (Soils can be

impacted by climate change through changes in temperature and moisture patterns and by erosion
caused by frequent highntensity precipitation events (Hamidoy al., 2018). Habitat improvements
resulting from controlled burns also have been shown to positively impact fish and wildlife populations,
and regenerated vegetation can provide food for moose and gr@d&mdford, 2003)Increased
populations of small mamals provide food for raptordd.). Wildfire smoke appears to have a cooling
effect on water temperatures by blocking solar radiation, benefitting -wedder species such as salmon
(David et al., 2018).
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While cultural burning activities have been praetidhroughout time by some Tribes, others have been
unable to do this due to restrictions imposed by local, state, or federal authorities. However, there is
now additional momentum and legal authority for continuing these practices, along with scientific
evidence to support the important role that fire plays on the land. Members of the Yurok, Karuk, and
Hoopa Tribes in California have reached out to other Tribes, nonprofits, and land management agencies
to form training and support networks for local burgiuono, 202D (See als&hapter 4. Ecosystems &
Biodiversity)

Although it is not one of the more frequent observations, changes in wind strength and direction have
been observed by Indigenous communities, particularly by people in the tropical Pacific and Arctic
regions (Savo et al., 2016). Extreme wind events sa@eata Ana or Diablo winds are exacerbating
wildfires by drivinghem or by leading to the failure of electrical infrastructunghich canignite

extreme fire events and contribute to drying conditiotigerebyheightering drought impacts. These

dry windshave been documented to drive fire and smoke across large landscapes, knock down power
lines(causing mass bl&outs), spark wildfires in backeintry settings, and heighten the danger of fire
ignition. Urbanization, particularly in southern Californiatgoiot only the endangered chaparral
landscape at risk, but nearby communities as well. The 2020 August Complex Fire in northern California
was the largest complex fire in the state since reekegping began, according to data from CAL FIRE,
while the Crek Fire in September 2020 was the largest single fire (ABC7 News, 2020).

Tribes in the northwest U.S. experienced an anomalous wind shift (both direction and speed) that led to

the expansion of the Labor Day fires of 2020 (J. Hostler, personal commaimjcatitober 13, 2020).

This shift in wind dynamics has cascading effects on ecosystems, such as pollination, smoke dispersion,
animal behavior, environmental cues for hunter navigation, tidal surges, sea ice conditions, and

precipitation delivery. Indigengs communities living subsistence lifestyles not only tend to be more

aware of these dynamics, but their lifestyles are also more dependent on understanding these shifts and
changes in order to make adaptive responses. Additionally, changes in windweihhampact on

CNRAOFE 02N IFye2ySQai LI [Syeals@&hapkr 65 BcghBmicDgveldldment: RS @3St 2
Renewables, Sustainable Economies, & Carbon Offsetiscussion of wind energpotential on Tribal

lands)

Extreme Heat and Humidity

With climate change comes increased heat in most locations. In the U.S., the past five years have been
the hottest years on recordnd the year 2019 completed the hottest decade on record (Climate

Central, 2020). Many Tribal people work outdoors in settingera they are raising food or tending

animals related to food production. This could include farming, raising sheep or cattle, gardening,
fishing, or gathering food products. Rising temperatures and humidity can put these people at risk of
heat stroke or ther heat related health problems, particularly in southern areas of the country.

In places like the Four Corners Region of$hgthwest, trends indicate the largest increases in
temperature are occurring in the winter minimum temperatures, summer mimmemperatures, and
summer maximum temperatures (Meadow, 2018; Ute Mountain Ute Tribe, 2020). Extreme heat and
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higher nighttime temperatures have big impacts on Tribal members. The Ute Mountain Ute Tribe (2020)
interviewed elders about their observationa changing climatic conditions. These interviews indicated
that extreme heat has negative impacts on their health (due to heat stress and lack of reliable access to
air conditioning) and leads to higher electric bills in the summer (for those with acrass t

conditioning). In some cases, elders have decreased participation in traditional and cultural activities,
due to extreme heat.

Higher temperatures lead to increased ozone formation due to accelerated chemical reactions in the
atmosphere. Accordintp the EPA, high ozone levels can adversely impact sensitive grasses, forbs,
shrubs, and trees, which are important to the cultural practices and lifeways of AI/AN people, who use
those plants for economic benefit, personal subsistence, food sovereigetjicines, and other

traditional practicesMore than30 o0zonesensitive plants used by Tribes have been identified by the
EPA (EPA, 2014).

Extreme heat and drought both lead to more frequent and more intense wildfire events, which can emit
thousands otons of pollutants (Peterson et al., 2013). In addition to these increased levels of
pollutants, higher air temperatures can lead to weather conditions that cause stagnation, trapping these
pollutants in the lower atmosphere where people live and breafbmught events associated with high
temperatures can keep the air dirty, as falling precipitation tends to cleanse the air of these pollutants.
The combination of heat stress and increased drought can also lead to crop failefdg¢untain Ute

Tribe, 2020.

Rising C&evels contribute to increased growth and pollen levels in plants such as ragweed that cause
human allergies and asthma attacks. Increased temperatures can lead to longer growing seasons, which
extends the length of time that people areposed to allergens. Further, allergens can interact with air
pollutants in ways that amplify their individual impacts (National Wildlife Federation, 2010).

Warmer winter minimum temperatures in thididwest will allow for increased survival of pests or
pathogens. For example, the nonnative emerald ash borer (EAB) has decimated ash populations
throughout its range and has been expanding its range as winter temperatures are less frequently
reaching levels that would keep EAB populations in check (Poland &llblogh, 2006). (See narrative

titled/ £t AYFGS / KFEy3aS yR LY@ aiadsS {inofapter@FEcodygtem$& S C2y R
Biodiversity) The longer growing season will also give EAB and other invasive (nonlocal) beings time and
habitat in which to expand their ranges. Whitgled deer will be able to expand their ranges and

population, which can have major effects on plants browsedd®sr dr on other beings such as moose,

which can be impacted by diseases spread by deer (Weiskopf et al., 2019). Decreased ice cover on lakes
will affect the timing of spawning for walleye and other fish, as well as make northern lakes more
vulnerable to ivasive species, algal blooms, etc.

Higher levels of relative humidity have been shown to lead to increased formation of secondary
particulates, especially sulfate and nitrates. This can have a marked impact on visibility, particularly in
the winter (Livet al., 2018). High humidity can lead to formation of secondary particles of larger than
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usual size, which can then trap pollutants near the ground along with excess water vapor, causing a self
amplification mechanism (Tie et al., 2017).

Many individualsespecially older people, experience health impacts during extreme heat events. Heat

can place increased stress on individuals with cardiovascular disease, diabetes, obesity, or respiratory
disease, leading to increased rates of heat illness or potentieliyh (Kenny et al., 2010)igh levels of

humidity can act in conjunction with higher temperatures in putting additional stress on human bodies

08 AYLISRAYy3I GKS o02ReQa lFoAfAGe G2 O22t AGaSt¥To | A
viruses thrive in humid conditions. The lower sogconomic status of many Tribal Nations has led to a
disproportionate number of Tribal people living in substandard housing that lacks proper insulation or

cooling systems to allow for cooling spaces on thedsitand most humid days. It is unclear what

impact humidity has on the coronavirus and its epidemiology, which is a topic in need of further study.

Indoor Air Quality

During wildfire and prescribed fire smoke events, the protocol to protect healthas odt shelter in

place. However, indoor environments can also expose people to high levels of smoke, particularly if they
do not have air conditioning and rely on open windows to cool their indoor spaces, as many Tribal
people in theWest do. Additionallycommercial air filters can be ceptohibitive. Many Tribes are

actively addressing these dual concerns through Smoke Ready Communitiesitiydwarselfindoor air

filter box fans'* The Air Quality Program (AQP) of the Confederated Tribes @dhelle Reservation

has been a leader in developifignoke Ready Communitt@nformation, providing webinars, printed
information, and other forms of outreach and education, in additionheit air quality monitoring.

/| 2Tt gAfESQa !'vt A& FdzyRSR o0& |y 9t! mnanp [/ fSFYy | AN
structure and financial support allow the Colville Tribe to invest deeply in building their AQP and
protecting the health of thi Tribal and community members.

Increasing temperatures and rising humidity levels both contribute to increases in mold and fungi
growth inside of homes and buildings. Mold can lead to health impacts such as coughing or wheezing,
asthma attacks, nasal ngestions, and shortness of breath (Centers for Disease Control and Prevention,
2020). High indoor humidity can also lead to higher levels of airborne chemical contaminants due to off
gassing from carpet or household wood products. This can lead to gkinared throat irritation

(Arundel, 1986). Indoor air pollution is an environmental justice issue, as exemplified by the flooding
SOSyYyild Ay GKS &dzYYSNJ 2F wnmH 2y (GKS C2yR Rdz [ O
caused extensive mold damagp several homes. Workers removed wet carpeting from over 60 homes
following this incident; inadequate response from state and federal agencies in the aftermath of this
flood showed the Band that they must be sslffficient in taking care of Band memief2 y SSRaz | a
other agencies were overwhelmed and unable to respond on the Reservation.

“Yr2t oAt
Br2t oatt

w 0
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Many Tribes across the nation have taken steps to address indoor air quality, such as conducting radon
testing and mitigation activities, educating Tribal membamsnold prevention and removal, and
exchanging old, poorly operating woodstoves with updated, cleaner versibiesorganizatiofrees,

Water & Peopl# works with rural communities to replace opdine cookingmethods with clean cook
stoves, greatly improving indoor air quality and reducing the amount of firewood needed for cooking.

Air Monitoring

As of 2020, a total of 88 Tribes operate air monitors that are funded through EPA (NTAA, 2020),
representing jusi5% of the federally recognized Tribes in the country. Many of those air monitors are
more than 10 years old and are reaching or have exceeded their lifespans. (See narratixeottieaai

Tribe of Idaho Air Monitoring Equipmentithout properly funck 2 Yy Ay 3 F ANJ Y2YAG2NE X ¢ N
LINPGSOG GKSANI YSYOSNBRQ KSFfGK FNRY At RFANBS avyz21sS
Additional challenges experienced by some Tribes, particularly those located in remote areas of Alaska,
includethe difficulty of maintaining air quality monitoring networks when access to the area is limited to
travel by boat or small aircraft. This adds to the costs and widens the data gaps (Edwine&svold

2018). Alaskan Tribes andlages not only have a lited network of air quality monitors, but the P
monitors that are in place measure the total mass of;RMithout differentiating between PMs from

wildfire smoke, road dust, vehicles, etc. (Woo et al., 2020). On top of wildfire smoke impacts, dust is also
an increasing concern for many Tribal communities both within the Alaskan interior and in places such
as the deseruthwest, where dust imacts are increasing due to drought conditions that are
exacerbatedy climate change. In th&uthwest, fine and coarse dust are projected to increase
significantly (57% and 38%&spectively) (Achakulwisut et al., 2019). These increases are predicted to
lead to increases in climaigtributable cardiovascular diseases and mortality, astimelated hospital

visits and other forms of dustelated morbidity and mortality, coupled with economic impacts. Most
studies focus on the human dimensions of dust, sey@nd other particulates, and there is little

research on climatattributable effects on wildlife upon which Tribes depend. Without robust and
accurate data, it is difficult for Tribes to begin to address these problems.

In order to expand the networdf air monitoring with lowcost monitors, some Tribal communities

including many in Alaskaare turning to PurpleAir sensors (see narrative tithattawaseppi Huron

. FYR 2F GKS t201F 6 G2YAQ4a t | )Ndhikhdatbe aéasly imsliedidi SNJ a2 y A
about $200 anywhere that has electricity and afidonnection (Ellis, 2019).

Some Tribal environmental programs choose to monitor air quality and run air programs despite not
having any dedicated funding, such as through CAA 8103 or §105.gfastHoopa Valley Tribe, for
example, does not have CAA 8103 funding. Nonetheless, they operate twgniivlitors and are
partnering in a project called theSPIR¥ (Advancing Science Partnerships for Indoor Reductions of
Smoke Exposures) study to study the impacts of wildfire smoke on indoor air quality and mitigate

16 Trees, Water & Peopléitps://treeswaterpeople.org/
17 ASPIRRttps://www.epa.gov/airresearch/wildfirestudy-advancesciencepartnershipsindoor-reductions
smokeexposures
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exposure to community members. Tribes in California alse lexeellent working relationships with the
California Air Resources Board,ighoften provides support during wildfires. Although beneficial to
both parties, cooperative projects like this are too few in number and should be widely expanded.

Recommendatns

Tribal Engagement and Regulatory Authority

Tribal sovereignty and the role of Tribes as regulatory authorities should be acknowledged by federal,
state, and local entities to a greater extent. This would lead to increased Tribal involvement in ksy issu
regarding climate change. Specifically, Tribes should be involvedragwators in the very first stages

of regulatory planning and development and in the implementation and enforcement of regulations.
Policy revisions should encompass environmejuistice, equity, diversity, and inclusion, as well as
access to data and training.

Funding

Adequate funding is needed for multiple reasons. It is required for staffing, monitoring, and emergency
response to air quality issues related to climate chaegegcially the increasing frequency and extent

of wildfires. Tribes also need to be able to keep experienced staff in place because of the value of
institutional knowledge. Increased funding allows Tribes to effectively participate in multijurisdictional
organizationswork collaboratively on key issues, and truly be a part of air quality policy and
implementation. It also allows Tribes to replace outdated and failing monitors.

Tribal Sovereigntysystemic, Transboundary, and Justice Isarebsthe SocidDeterminants of Health

and Vulnerability

The air quality issues associated with climate change highlight the need for regulatory agencies to
respect Tribal sovereignty, as these are interrelated problems that are systemic and transboundary in
nature and annot be solved by any one party, but only through respectful interactions and
relationships. Solutions that are effective, ethical, and compliant with treaty and other obligations must
address underlying causes of environmental, social, and health ifedudl Sa | YR Ay 2dza i A OSa&c
actions alone are not sufficient. Many social determinants of health, vulnerability, and environmental
justice issues arise outside of their lands and cannot be addressed without their full and effective
participation and acammodation in all climateelated decisions that affect their rights, air quality, and
health.
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Chapter 4.2: Water

Waterrelated impacts from climate change are of
particular concern to Tribes. The first two narrative
explain how two Alaskan partnerships, the
Southeast Alaska Indigenous Transboundary
Commission (SAITC) and the Southeast Alaska Tt
Ocean ResearchESTOR), each composed blJ.S.
Alaskan Tribes, collectively work together to face
climate change issues. The SAITC fights with
upstream Canadian mining companies that pollute
their waterways by leakage from mining storage
facilities that are weakened lglimate change. The
SEATOR tests subsistence shellfish samples for F
toxins, which could be lethal to Tribes. Due to the
changing climate, the Tribes cannot rely on
traditional knowledge and observations to
determine if the shellfish are safe to eattthe lower
48 statesparratives fromthe Pyramid Lake Paiute
Tribe of Nevada, Chickasaw Nation of Oklahpm
Fond du Lac Band of Lake Superior Chipp&naw
Tribe of Montana, and the Eastern Slreee Tribe of
Oklahoma describdocumented evidence of climate
change. These Tribes have experienced severe wi
temperature changes, variance in precipitation
frequency and amounts, and an irase in severe
weather eventsAll these changes have had a direg
STFSOG 2y G(KS ¢NRoSaQ
lifestyles A researched overview Wateras it
relates to Tribes and climate chanfpdiows these
narratives, beginning with the Key Messages and
Recommendation that the authors have identified.

The Southeast Alaska Indigenous
Transboundary Commission

Written by: Frederick Olsen JiExecutive Director
Formed in 2014 as the United Tribal Transbounda
Mining Work Group, the Southeast Alaska
Indigenous Transboundary Commission (SEITC) i
consortium ofl5federally recognized southeast
Alaska Tribal govements created to protect Tribal
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lands and waterways for future generatiosach SEITC representative on our Board of Directors is
elected or appointed by their Tribal Councilribes notify SEITC of representation by a Tribal Council
resolution orletter from their Tribal President.

i Taku / T'aakd Large-scale Mining in
Alaska-British Columbia
Transboundary Watersheds

Stikine / Shtax’héen
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The Stikine, Taku, and Unuk Rivers flow from British Columbia, Canat
into Alaska.

Where we live, in southeast Alaska, we are within the largest stretch of temperate rainforest left on
Earth. Climate changes have al@yaoccurred in our lifetimegaralytic shellfish poisoning is common
now and each year concern grows for shellfish consumption, yellow cedars are in decline due to less
lasting snowfall in winter, anfiish habitats are under siege.

s, A . We seek to protect our customary and traditional ways
A : : of life and shared headwaters of our transboundary
rivers. Our diverse, isolated communities depend on
healthy rivers and watersheds for natural foods,
medicines, and maintaining our cultural connections to
0KS flFryR GKIFIG 6SQ@S fAOSR
have concerns regarding our shared transboundary
watersheds facing threats from major industrial mining
projects in British Columbia, Canada.

Tulsequah Chidfline site, Taku River watershed,
British Columbia (Credit: Colin Arisman, The
Narwabhl).

As polluted waters travel downstream, they destroy
delicate ecosystems and devastate wildlife populations,
such as those of wild salmowhile mining activities
generate business in BC, the social and environmental€tsirne downstream by Indigenous
communities who currently lack a say in how their region is managed.
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A major way that climate change enters the transboundary equation is toaléed tailings storage

facility of many industrial mining projects, aka a&.ak Poison left behind after operations cea$bese

lakes of poison need to be monitored for at ledS0years eachThe proposed Kerr Sulphurets Mitchell
(KSMMAY S g2dAZ R KI @S G2 adzOK RIFyYazr SIFEOK GFffSN GKIy

KSM Tailings Storage

View of TMF

North Cell ‘Splitter” Center Cell  *Saddle’ South Cell
(Years 1-25) Dam \ (lined) Dam (Years 25-52)

5 |
WSS North “Splitter’ Do Foacdathon ‘Saddle”
By Starter Dam  Starter Dam Preparation Starter Dam

.
——

North Dam
708.5 feet

South Dam
776 feet

Hoover Dam = 726 feet Eiffel Tower = 984 feet

Space Needle = 605 feet

Huge damgproposed for passive water treatment at KSM project in BC.

As you read this, the abandoned Tulsequah Chief Mine continues to pollute the Taku River watershed

since operations stopped in the 1950$e BC government recently announced a new plan foritee s

and pledged nearly two million dollars but has not yet acted to clean this up. If they will not clean up a

minor blemish like Tulsequah Chief, what will happenwhen arYejay SQa 1S 2F LIR2A&z2Yy
storage facility) breaks loose into our sharedtevaheds? And taxpayers will pay.

For most people, we live in the middle of nowhere. We are all involved in our Native commyarities

these values are part of our everyday livBlaring the customary and traditional values with fhion

Natives is essentidor harmony between culturedVe continue to share life experiences on

transboundary and BC rivers as a way to raise awarehedaNJ 2 Yy f A Yy S @ AWhealthe LINE RdzOG A
Salmon Spoke'8K St LISR (2 LJzi | &aFlF OS¢ (2 GKS NAGSNAR |yR i

SEITC has been nurturing relationships with First Nations for several years. Itoandate unity and
dialogue between Alaska Tribes and First Nations sharing transboundary veateySEITC has held two
LYRAISy2dza f SFRSNEQ adzYyYaitdad 2SS || NE OdzNNBydte LI I

8 When the Salmon Spokbttps://vimeo.com/424432430

100


https://vimeo.com/424432430
https://vimeo.com/424432430
https://vimeo.com/424432430

The upcoming summit will be centered around the deterioration of the salmon stocks in the
region.Attendees will be asked to research possible solutions poitimie meeting.Indigenous people
have an obligation to take care of the land and wa&EITC and our First Nations partners are
committed to working together to amplify clean water issu@sitreach to youth is a component of this
objective.At the lastsummit, an Alaskan emerging youth leader attended as well as a BC university
student. Plans are underway to have more youth involved with the next summit.

Southeast Alaska Tribes Face Climate Change with Partnership

Written by: SEATOR/Sitka of Alaska

Souheast Alaska is a place like no other. Coastal brown bears stalk the shores, old growth forests grow
tall, and salmon serve as the lifeblood of the region. It is home to the Tlingit, Haida, and Tsimshian
people, who have served as the environmental stedgaof these lands since time immemorial. Their
stewardship continues to this day. However, this stewardship has been forced to adapt because of
climate change. The timing, abundance, and safety of subsistence foods has undergone significant
changes. Thisiespecially true for the subsistence resource shellfish. Shellfish is found in abundance
throughout southeast Alaska. Typically, shellfish provide a healthy food source that is easily accessible to
southeast Alaskans. However, in a changing climateotiis easily obtained food source can be

deadly.

Shellfish are filter feeders. They filter seawater that is
brimming with their food of choice: plankton. Once the
waters warm and the sun returns inrépg and summer, F
plankton grow wild, turning clear waters to a rainbow of &
colors. Some of these plankton are knowrhasmful algal
bloom (HAB) species. If these HABs become abundant,
shellfish that consume them become toxic themselves, .
posing a riska human and animal health.
The occurrence of HABs in southeast Alaska is not new *
different. The Indigenous people of this area knew that * '
during summer months shellfish were unsafe to eat. Mar Snellfish harvested for subsistence toxin testin

adages exist that describe the transition in shellfish daWsLJG A 2y NRA &1 &adzOK | 43X G52y ¢
2y 0S (KS KSNNAYy3I NBOdz2NYy>¢ aGhyte KINBSad akKStfFTFAak
GKSNBE A& ayz2¢ 2y GUKS Y22dzyilAyaoéd ¢KSasS FRF3ISasx ol
longer true in a changing climate. In fact, the state of Alaska suggests that people do not harvest wild

shellfish and instead purchase it. For people who rely on subsistence, this is not a viable solution.

To ensure the access of subsistence shellfisbutheast Alaskal5 Tribes in the region are working

together to better understand when, where, and what species of shellfish can be gathered with less risk

of exposure to HAB toxins. This network is called Southeast Alaska Tribal Ocean Research (SEATOR).
SEATOR partners are located as far north as Yakutat and as far south as Metlakatla, spread out by nearly
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500 miles of land and 18,000 miles of coastline. Partners sample plankton and shellfish in their local
communities to understand the risks associatethveating shellfish in their community.

SEATOR partners scan surface seawater using a microscope looking for HAB speciddestaniidaisim
anddinophysis. Alexandriui the most likely HAB species to be in Alaskan waaeigit can be very
dangerous. When toxins fromlexandrium sppaccumulate in shellfish and people then consume those
shellfish, people can get sick wiparalyticshellfishpoisoning (PSP). PSP can cause tingling lips and
fingertips, difficulty breathingand in the worst cases, even death. If someone contracts PSP, they need
to be treated in a hospital immediately. However, most communities in southeast Alaska are remote
and rural, often hours away from medical facilities

In addition to looking for the presence of the HAB species in
their surface seawater, SEATOR partners also send shellfish
samples to the Sitka Tribe of Alaska Environmental Research Lab
(STAERL) to béested for toxins. STERL has been in operation
since 2016 and has tested ove0@0 subsistence shellfish
samples for PSP toxins. The shellfish toxin data from SEATOR
partner beaches is astonishing and one of a kind. Before the
SEATOR datst, no dataset of this magnitude ever existenl i
southeast Alaska. Unfortunately, what it reveals can be scary.
Indigenous people from the region knew not to harvest shellfish
in the summer months. The SEATOR datssupports this idea
fully. Starting in April, sHéish in many communities exceed the
regulatory limit for PSP toxins. However, due to changing

Alexandrium observed ingytoplankion  ¢limate conditionssome species of shellfish are exceeding the

tow sample in southeast Alaskan waters. - . .

regulatory limit during all months of the year. This means that

there is no longer a time of yeavhen you can assume your shellfish will be safe to eat. During the
summer months, southeast Alaska is seeing large and pervasive HABs. The shellfish accumulate the
G2EAYya FNRY G(GKSasS 1!.a& IyR (GKSy R2y Qlspekicsiddmdll ¢S K
are above the regulatory limit.

The largest of these HAB and shellfish toxin events was tracked by SEATOR in the summer of 2019. Two
hundred sixteen shellfish samples were above the regulatory limit that geadronly two communities

did not have any species exceed the regulatory limit. The highest sample analyzed was a blue mussel
with over 4000>g of toxin per 100 g of tissue. This is more than 50 times above the regulatory limit.

Collecting plankton and testing shellfiate not enough. The SEATOR network also needs to make sure

this information is communicated to over 50,000 people living in southeast Alaska. SEATOR has an email
list, a website, and a Facebook page they use to distribute data. However, the real power of the network
is the environmental coordinators that live in each community. They share the message far and wide

with their communities in a way that fits locally. That may be an announcement on the local radio
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station, a flyer up at the post office, or a sign on theald€lam Hub that is located at the entrance of the

beach.

SEATOR Blue Mussel PST
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Regulatory limit = 80 ug/100 g
SEATOR blue mussel paralytic shellfish toxin data betweem292620. All
samples above the red line exceed the regulatory limit.
The climate is changing. Subsistence resource availability is unknown. However, the SEATOR network is
making huge strides to understand, adapt, and protect the people who call southeast Alaska home. In
the coming years, SEATOR partner communities willrmasto fight climate change with innovation

and partnership.

SEATOR partners at the 2019 annual SEATOR Workshop
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SEATOR Partners

Craig Tribal Association

Chilkoot Indian Association
Hoonah Indian Association
Hydaburg Cooperative Association
Central Council Tlingit and Haida Indian Tribes of Alaska
Organized Village of Kasaan
Organized Village of Kake
Klawock Cooperative Association
Ketchikan Indian Association
Metlakatla Indian Community
Petersburg Indian Association
Sitka Tribe of Alaska

Slagway Traditional Council
Wrangell Cooperative Association
Yakutat Tlingit Tribe

Climate Change Impacts on Water Qualégpd Aquatic Life, Pyramid Lake, NV

Written by: Daniel Mosley, Fisheries DirectqiPyramid Lake Paiute Tribe, NV

Pyramid Lake andver 30 miles of the lower Truckee River lie entirely within the reservation boundaries

of the Pyramid Lake Paiute Tribe located in northern Nevada. Pyramid Lake is a terminal lake for the

Truckee River Watershed. Several kiegn effects have beenobsé®vR RdzS (12 GKS NBIA2YyQ
climate over the last 12fplusyears.

Pyramid Lake loses approximately 4 feet of lake elevation annually due to evaporation, which means
424,000 acre feet (AF) of water is needed from the Truékeer flows to maintain lad level. As the
population increased in western Nevada from 1900 to 1967, Pyramid Lake dropped approximately 80
feet in elevation and lost 10.7 million AF of water due to Truckee River diversions and out of basin
diversions ¢ the Newlands Project (Figufg.

During the extended drought of the 1930s, Winnemucca Lake dried up, and the original strain of
Lahontan Cutthroat trout@ncorhynchus clarkii henshgwiaw their last spawning run in 1938.tAtal
dissolvedsolids(TDS)evels increased (Figure 2pexies abundance and diversity decreased. Pyramid
Lake lost two native cyprinids, tlspeckled daceRhinichthys oscullisand the Lahontanedside shiner
(Richardsonius egregioudBoth were important to the diet of the piscivorous Lahontatthroat trout.

Since 1866, Pyramid LakBShas increased from 1,500 to 5,900 mg/L. Many snail shells can still be
observed along the beach shores of the lake, the result of lowering lake levels and rising TDS in a lake
that has had no outlet since the early 1900s.

Pyramid Lake received a total of only 700,000 AF of water from the Truckee River from 1987 to 1994,
which resulted in a 24oot dropin lake elevation (FigurB). During this period, Tribal water quality staff
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observed an anoxic layer of low dissolved oxygethe bottom of the lake, which extended from 5
meters to 30 meters from the bottom. This anoxic layer prevented the lake from completely turning
over during winter during the later years of this drought period. Pyramid Lake elevation rose 25 feet
during afive-year period (1995 to 2000) and then dropped 26 feet during an extendgea6drought
through 2016.

Pyramid Lake Elevations

Feet Above Mean Sea Level

U i e % f N N P

Figure APyramid Lake historical water surface elevations (USGS data).

Pyramid Lake TDS increased from 1986 to 1994rana2000 to 2016 (FigurB). During these periods
of drought, lake levels dropped 24 feet. In the early 1990s, Pyramid Lake Fisheries observed that
spawning Lahontaoutthroat trout were getting smaller isize, to the point the Tribe implemented a

Pyramid Lake Elevation vs Total Dissolved Solids (195118)
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Figure BPyramid Lake TDS
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slot limit of 19 to 24 inches to protect bigger spawning fish. A limit of only one fish per day that was over
24 inches was implemented to protect the trophize fish populations. Increasing TDS levels hiso
affected the size and abundance of Tui Chub (Gila bicolor), the primary food source for the bigger
Lahontancutthroat trout.

Since 1987, the mean average temperature of Pyramid Lake and the Truckee River has increased over
2°C. This has led to higher watemperatures, increased levels of nitrogen, and increased occurrences
of cyanobacteria blooms in Pyramid Lake. Testing results from five Pyramid Lake samples collected on
7/10/2020 and 7/14/2020 resulted in nodularin toxin concentrations from 2 @@ to 10,000ug/L,

which were some of the highest toxin concentrations the contract lab had ever seen. Nodularia
spumigena is a heptatoxthat can damage the liver.

Data obtained from the Western Regional Climate
Center (WRCC 2020#gpicts a general warming trend
for the Truckee River basin (Truckee Hydrologic Unit
Code [HUC] 16050102) datingdk to the early 1900s
(Figure @ This warming trend has sharply increased
since about 1980, continuing through the baseline
period for thisconsultation. Since 2000, Tribal water
guality staff have observed increased abundance of
periphyton (filamentous algae) and tolerant benthic Joum
macroinvertebrates (planaria, snails, dipteraat) Nodularia spumigena.
during Truckee River sampling events.

.
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Figure CMeantemperature bywater year (ending in September) for the Truckee HUC ¢28009. Datasource:
Western Regional Climate Center (WRCC 2020a).

In conclusion, the Pyramid Lake Paiute Tribe has
observed and documented evidence of climate
change affecting watequality, increasing

frequencies of algal blooms, and decreasing the
abundance and diversity of aquatic life sensitive to

§ warming water temperatures and rising TDS levels.
¢KAA KlFla | RANBOG STTFSOU
uses and the subsistence lifestgkTribal

members living on the Pyramid Lake Paiute Indian
reservation in northern Nevada.

Harmful Algal Blooms Targeted by Grassroots Watershed Organizations

Written by: Chaylum Hogue, Watershed Fire Planner R Rhickasaw Nation

Background oiChickasaw Nation Watersheds

The Blue River and the Lake of the Arbuckles are both vitally important to the-senttal region of
Oklahoma for ecological and economic purposes. These waters provide drinking water supplies to local
communities and habitaib many native aquatic species.

107

2y



The Lake of the Arbuckles has a total capacity of 10&889feet with a surface area of 2,350 acres.
The Arbuckle Master Conservancy District operates and maintains the Arbuckle Lake Dam and water
supply infrastructureThe Lake supplies water for the cities of Ardmore, Sulphur, Davis, and
Wynnewood, as well as the refinery that is located near Wynnewood. Arbuckle Lake provides water
supplies for many residenendagricultural practices and is an iddishing location ér crappie, catfish,
bluegill, white bass, and largemih bass. The Lake is also importégtttourism and allows for fishing,
scuba diving, camping, and hiking at the nearby Chickasaw National Recrea#o(CNRA). The Lake,
part of a greater watershedeceives water from the Buckhorn, g&andy, and Rock creeks, which are
all subwatersheds. The Lake also receives groundwater in the form of spring flow from the Arbuckle
Simpson aquifer.

The Blue River is a system beung near Roff, OK, withsmutheastflow to near Durant, OK, ultimately

becoming aributary of the Red River at the southern border of Oklahoma. The River spans a length of

141 miles and is one of the last frlewing streams in Oklahoma. The river contains a number of

aquatic specieésuch as crappie, catfish, smallmouth, spotted, and largemouth Hzessjiraw anglers

as a means of recreation. The River also contains other aquatic species, including subspecies of orange

belly darter (orange throat darter and least darter), ringedecA a KX | YR N} o0oA (G Qa F22i0
others. The Blue River is an important water supply to the city of Duratiteolower end of the reach

andis home to the headquarters of the Choctaw Nation of Oklahoma and Southeastern Oklahoma State
University. Thee are landowners and producers along the stretches of the Blue River who also use it for
personal water supply and for agricultural purposes, as well as mining complaaiesilize the waters.

Algal Bloom Impacts on Chickasaw Nation Watersheds

Within theseabovementionedbodies of water, as may be found in many others under certain

conditions around the country, is the occurrence of harmful algal blooms (HABs). The National Park

Service staff for the CNRA have previously confirmed the presence of Fesiag conducted by the

Oklahoma Department of Environmental Quality (ODEQ) had shown positive results fgrdsumealgae

(BGA) blooms in the more remote areas of the Lake of the Arbuckles. The Lake has been listed on the

U.S. Environmental ProtectionI Sy 0@ Qa 69t ! 0 onoo RO fAa&dG F2NJ AYLI AN
issues. These BGA are naturally present microscopic orgaftiantin these waters. The BGA are

photosynthetic organismihat need sunlight to survive and are tgpily foundin the warm, shallow

waters that are undisttbed and receive more sunlight.
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Algal bloom presence in Lake of the Arbucle®tocredit: National Park Service at Chickasaw National Recrediea)

The HABs can occur due to a number of factorschvhésults in rapid growth or bloomiraf these

organisms. Potential causes of increase in these blooms are increases in nutrients (phosphorus and
nitrates) stemming from fertilizer runoff from agriculture or residencies, sewage discharge, or urban and
industrial facilities; low water flows possibly due to drought; increases in water temperature; or changes
in the water chemistry, such as pH or turbidity. In the case of increasing HABs, there is the pfitentia
detrimental effects taaquatic life requiring prevention of consumption of wateis wellas preventbn

of recreation inaffected areas.ricreasel numbers and surface aramverage of HABsan lead to

blocked sunlight into the water column. As thkgae continues to consunayvailable oxygen, the

reaulting effects may includéish dieoffs. In the event of high enough concentrations, there is the
possibility that cities may issue warnings to discourage drinking water from the taps, as the water
treatment plants may not be able to remove the toxins.

Watershed Groups Target Impairments with Support of the Chickasaw Nation

TKS [F1S 2F GKS | NDb dzO1 t $0a(d) Kst fet impaBedl yatersi Theihigkasawy (1 K S
Nation helped bring togethea group of local landowners and producerorderto addresdssues in

the Lake and to implement a series ofshenanagement practices on privaends.Thisresulting group

has come to be known as the Lake of the Arbuckles Watershed Association (LAWA). LAWA and the
Chickasaw Nation have partnered togethe begin best management practices (BM#thin the

watershed The BMPs include:

0 removing eastern red cedar to allow for reduced uptake of water supplies to this species
0 opening grazeable acres
0 allowing return of native grasses
0 increasing habitat fogroundnesting birds
0 monitoring soil health on their respective properties to evaluatel managesoil health over
time
0 altering grazing practices
0 altering application of fertilizers in order to reduce runoff into the waterways leading to the lake
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The Ble River also has a watershed grdbpt was created from local landowners and producers who
were concerned about the diminishing quality of the Blue RiVRis resulted in the creation of the Blue
River Foundation of Oklahoma (BRFO). The B&R&l€b panteringwith the Chickasaw Nation on many
of the same best management practices that LAWAs implementedBlue River has not seen the HABs
issue as Lake of the Arbuckles has,timth groups are working to implemerygractices for the
conservation and ovefihealth of their respective watershedisr currentand future generations.

Water Temperature Impacts in the Great Lakes Region

Written by: Kari Jacobson Hedin from the Fond du Lac Band of Lake Superior Chippewa

Tribal communities in the Great Lakesgion have hunting, fishingnd gathering rights that are all

linked to good water quality, which includes water temperatures that allow-e@lter fish populations

to thrive. The Fond du Lac BaoflLake Superior Chippevisas treaty rights in parts of iMnesota,
Wisconsin, and Michigan, and they partnered with the 1854 Treaty Authority to write a Climate Change
Vulnerability and Assessment Plan. The plan states thatwatdr fish species, such as walleye and

trout, will likely experience population redtions as water temperatures warm due to warming air
temperatures, and Band members may be impacted by not being able to harvest subsistence levels of
cold-water fish species. This is already playing out in the restrictions being put in place on fishing
activities on Mille Lacs Lake. On a broad scale, researchers are observing large, framgipetsistent
algae blooms along the south shore of Lake Superior, which is alarming given that this is a deep, cold,
oligotrophic lake. Larger, more frequent segestorms are causing the neshore environment to

become warmer and more nutriesrich, leading to an unprecedented increase in summer algae blooms.
The region encompassing the Fond du Lac Reservation experienced a drought coupled with warm
summer temperéures in 2020, which reduced streams to baseflow levels at midsummer for the first
time in many years. Resource Management staff conducted their midsummer backpack electroshocking
surveys for fish and recorded water temperatures in brook trout streamsutieaie above the chronic

lethal limit for brook trout. In keeping with the temperature observations, Resource Management staff
caught very few brook trout in these streams, and they noticed changes in fish assemblages, including
their first-ever recording®f nonnative brown trout.

Brook trout, which is vulnerable to climat
change on the Fond du Lac Reservation. Br
trout are under threat of being extirpate@s
the Reservation contains mainly cevdter
streams rather than colevater streams, so
theyR2y Qi KIF @S Yl 22NJ :
maintain coldwater temperatures.
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Manoomin (wild rice), which is also vulnerabl §
to climate change on the Fond du Lac
Reservation. Manoomin thrived in 2020 afte
localized drought, after experiencing nearly aj
decade of abowaormal highwater
conditions.

9f RSNEQ wSTtSOUA2ya 2y [/ tAYFGS / KFEy3aS LYLI Oda
Written by: John Doyle and Margaret J Egger€row Environmental Health Steering Committee

The Crow Reservationlizcated in the heart of our traditional homelands; we have been here for

centuries. Our Tribe currently has about 14,000 memjssosme 8,000 of us live on our Reservation,

with many other members living nearby on historic Crow lands. Concerned about plaetsrof climate

change on our water resources and subsequent threats to community health, we interviewsds30

TribalBders throughout the Reservation about changes they have experienced in their lifetimes.

There are many ways that climate change is
impacting Crow water resources and health, both
directly and indirectly. Over the pastq&0 years, we
have seen a steady decline in winter snowpack,
increasingly milder winters, arfibtter summers. The
prairies used to be white all winter long, and we
could ice skate throughout the winterit never went
above freezing. Spring break up of ice on the rivers
il W was a major event, recognized in ceremonies. There

Little Bighorn Rie, dringrow FafoR by kristen ~ Would be colliding ice chunktse size of car hoods

Galbraith. and a foot thick. Now the prairies are brown for most
of the winter, and we have midvinter thaws; the river ice is thin and melts quietly away. Severe spring
floods and wildfires are becoming more common. The existing data from weathtions confirm our
historical knowledge; these data show that the snowpack in our river valleys has been declining for
more than 100 years and is now less than half what it once was.
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The Little Bighorn River is the source water for the publig
water treatment plant in Crow Agency, the largest
community on the Reservation and the Tribal
headquarters. With less winter snowpack in the
mountains, and hotter summers, the summer flow in the |
River is lower and warmer than ever, often no more than
ankle deep. The intake pipe for the treatment plant can b
half out of the water, and we foresee future summers in &8
which the river dries up by the timergaches Crow
Agency. Part of the problem is that the irrigators are -
diverting more water than ever out of the river. The watel | jte Big Horn College students electrofishing

dzZASNEQ Faa20AFGA2yas ¢ KAO totestfish formercury contamination. ARIFGAZY
the Reservation, are run by and for the benefit of the nor Photographer unknown.

Indian armers and ranchers, with no enforcement of Tribal water rights by the Crow Tribe. So, the

impacts of climate change on our water resources are made worse by lack of effective sovereignty.

If we look back in time, it helps us understand the situation we are in now. Tribes have never been given
the authority to tax, so we have no tax basis to fund our government. Instead, we hanadiéng our
land, water, and coal to support Tribal operations. Many years ago, we were manipulated into selling
the rights to the Bighorn River for power generation, with an illegitimate threat of eminent domain.
Some 45 years ago, after lengthy debates Tribe entered into a contract for coal mining. Mining has
since been providing the jobs and tax revenue to support our Tribal economy. Now, as other cleaner
energy sources are becoming cheaper than coal to
generate electricity, our income from coal nmgi

has collapsed. In a local Tribal community 600
8,000 people, we have lost more tharDQO jobs.

Our Tribal government no longer has the revenue to
function as it once did. For instance, the Tribe no
longer contracts for solid waste disposal. Instea

the dumpsters in our communities are burned

almost daily, and we breathe that acrid smoke for
hours. Coal mining and climate change have become
divisive issues, so there is no consensus from which

Emery Three Irons collecting home wedlter sample for

analysis, Crow Water Quality Project. PhbtoJohn ) )
Doyle. to plan for adaptation to current and looming

climate inpacts.

Tribal community nonprofits, the Tribal College, and other grassroots organizations are addressing some

2F 2dz2NJ O2YYdzyAUASaQ YySSRaAD ¢KS / NG 9YDBANRYYSyYyll f
understand the nature and sources of water tamination, the associated health risks, and how our

changing climate is impacting Tribal water resources. We have been able to provide free home well

water testing to rural families and home water coolers with refillable-gadon jugs for those lacking

safe well water to drink. Currently we are working on other mitigation strategies to help watecure
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families and to build community capacity to manage home plumbing and community water supplies.
Other grassroots organizations work on educating owtly@bout Crow traditions around water and
Western water science, on management of chronic illnesses, and on mitigating widespread food
insecurity greatly exacerbated by the CONEDpandemic and accompanying further loss of jobs.

: [ 177 SR S 4
John Doyle, Emeiifhree Irons, and Mari Eggers collecting spring water sample f
analysis from Chief Plenty Coups State Park, Crow Water Quality Projectoyhoto
Antonie Dvorakova.

9FraGSNY {KIFIgySS ¢NAO6S 2F hiltlK2YlFIQa [/ ftAYIF(S
Written by: Debbie Dotson, Water Quality Officer

The Eastern Shawnee were part of an original Shawnee Tribe settled mainly in the Ohio River Valley but
were relocated to Oklahoma in the early 1830s. By the 1870s, Tribal membership had declined to 69
EasternShawnee individuals, but current membership is approximately 3,600 and growing.

The Eastern Shawnee Tribe of Oklahoma is in the far northeast corner of Oklahoma, where 22 square
miles of treaty jurisdiction borders Missouri to the east and Spring Rivketavest. Spring River and

Lost Creek are the largest water bodies within Tribal boundaries, and both originate in Missouri and flow
into Grand Lake in Oklahoma.

The Eastern Shawnee have faced several adversities through the years but havasteeome
resilient, including resiliency in facing the climate changes that touch northeast Oklahoma. The Tribe is
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seeking mean® be more proactive in preserving
& future water quality and quantityas well as protecting
the health of the people, fish, and wildlife.

Climate changes affecting water quality in the region
include temperature changes, variance in precipitation
frequency and amounts, and an increase in severe
weather events. In the padi0 years, a severe drought,
record flooding, and several tornado events greatly
affected the area and every facet of life.

Fishing after a flood, in what used to be a parking lo .
Parameters such as pH, salinity, water temperature,

dissolved oxygen, nutrient levels, and bacteria counts are vulnerable to esaitid climate changes.
Many water dependent species are at risk when parameters vary for longer periods of time or to more
extremes. Public health threats like harmful algal blooms, pathogens and toxins from storm water
runoff, and high bacteria counts mdoe attributed to climate changes. Tornaehobring debris and

invasive plants, break down infrastructure, and destroy riparian trees. Small tornadoes have directly
affected the area recently, as well as heavy winds with storm events.

Flooding carriesi runoff pollutants, deposits sediment, washes out fish and wildlife habitat, and erodes
riparian zones and infrastructure. The past three years have seen extreme rainfall events become more
prominent, particularly in 2019. Severe flooding closed area spwoads, and businesses and displaced
many residents, leaving extensive damages and economic hardship.

On the other end of the spectrum, there was a recent drought from 202D13 that brought surface
water levels to a very low flow, was detrimental to fish and wildlife, and reduced groundwater
resources, greatly impacting our local wells, economy, and agriculture. Public health issues like algal
blooms and bacteria in watersd became concerns when the low flow combined with high
temperatures.

Tribal culture, area socioeconomics, and
agriculture are vital to Tribal resiliency. All these #
facets are vulnerable to climate changes. Northed
Oklahoma has a large Tribal popubatj withnine
Tribes in Ottawa County alone. These Tribes maye
have differences in language and origins, but all |

have valuable parts of their culture related to
water and the environment. Gathering of medicin
and culturally significant plants and foodsvesil|
as hunting and fishing for food are affected by iy

variances in phenology. Lost Creek with bank erosion visible on far side of the
creek.
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Lost Creek flows along the Eastern Shawnee powwow grounds, adding natural beauty to the area. Many
Tribal people camp out along the creek during ceremonial times. Kids freho¢hl area enjoy playing

in the water and fishing for perch. The area is key to Tribal culture and events, and much care is taken to
keep the grounds set apart. The powwow grounds at Lost Creek often have swimming advisories posted
due to high bacteriaaunts in the summer, and those are cause for great concern for those who enjoy

the creek with their family.

As with all Indigenous people, natural resources are valuable parts of Shawnee culture and tradition.
Water is respected as a valuable componeinCeeation and something to be protected for future
generations. The Eastern Shawnee Tribe of Oklahoma has an advanced Water Quality Monitoring
Program (WQMP) and Nonpoint Source Pollution Prevention Program dedicated to the protection and
improvement of vater resources in Tribal jurisdiction and the watershed. Funding for these programs is
through two US EPA Clean Water Act grants.

Climate change monitoring for the sectoirwater has
been included in the WQMP for the past eight years,
including daily precipitation and monthly salinity
monitoring, staff training, outreach and education
projects with youth, drought planning, developing
articles for the Tribal newsletter, formational
brochures, and hosting a regional workshop. Water
Quality staff have worked closely with several federal
agencies and Tribes to receive training and share
information about climate effects.

rings and climate change.

For several years, bacteria sampling events hawembe
conducted twice a week from Memorial Day to Labor Day each summer at recreational sites. Swimming
advisories are posted as needed. Blue green algae monitoring was included in the program for the past
two summers for Spring River. Groundwater well tegti| offered to residents for free to determine
whetherthat drinking water is still safe, even after a drought or a flood. Yeand surface water

monitoring data is evaluated to note changes in water quality due to climate change, particularly related
to temperature and precipitation. Information and eduiat are a key component to the WQMP to

keep the Tribe and the community aware of the status of the water quality.

¢KS 9FadSNYy {KIFIgySS ¢ NR O Ssxading program i the régioMaBda LISOG SR |
continues to pursue a more resilient futurerfaater quality through monitoring and commitment to

public health protection.
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Water

Key Messages

0 Climate change is negatively impacting water quality, increasing ocean acidification, leadin
an increase in the frequency and duration of harn#ligae and biotoxin events, increasing
drought, negatively impacting water and food security, causing coastal inundation, and, in
places, increasing riverine flooding. Even water storage reservoirs and flood management
infrastructure operations and managemieare impacted. Each of these impacts can threaten
local economies, human and ndnuman health and wellbeing, and Indigenous lifeways.

0 Tribes and Alaska Natives are responding to these threats by drawing on traditional knowld
observing and monitoringrater sources and the linked hydrological, climatological, and
ecological systems and connections; utilizing new tools; forming partnerships; creating
adaptation and contingency plans; and through adaptation itself.

Recommendation

Emphasis should be onmya meaningful, and sustained engagement and consultation by federa
and state regulatory and other agencies on both water quality and availabilitp@tiee associated
food and water security impacts of contamination, ocean acidification, hazardousaalgj®iotoxin
events, and risks associated with both drought and flooding. Tribes and Alaska Natives should
supported in implementing Tribalgd planning and solutions, partnerships, and cooperative
efforts.

G2 (S Nifelofall ofilsS&CSt AE ! NALI = / 2Sdz2NJ RQ! £ SyS ¢NAolf St
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location or time in the global hydrological cycle. These impacts alter the quantity, quality, or character of
water used, held, or valued byibes and Alaska Nativetheir communities, and members. Water

related impacts due to or exacerbated by climate change do not necessarily have simple cause and
effect. There may be synergy among impacts; one impact mayyeatanother or others, and there

may be other complex interactions. Howeytre root causes of these impacts are the changing
magnitude/intensity, frequency, or duration of extreme climatic events, together with climate cltange
related temperature, pregitation, and humidity/aridity trends across regions and globally. Additionally,
the impacts may be cumulativar overlap in space or time. In this chapter, we conshi®v Tribal and

Alaska Nativeillage individuals, communities, governments, amganizations are impacted and are

forced to reckon with, mitigate, and adapt to this set of specific impactsioing sowe draw attention

to the key associated organizational, community, governmental, personal, health, economic, cultural,
subsistenceand other costs.

Herein we consider impacts related to overall water quality, harmful algae and biotoxin events, ocean

acidification, floodsgdams,drought, and waterand foodsecurity. This is by no means the complete set
of water-related climate changenpacts but the elements of this set are held at the present time to be
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high in priority. Climate change impacts on water rigkdgether with water management and
utilization,are also important and will be adeissed in future STACC Reports.

Overall Water Quality

¢2 | aasSaa Fdzida2NBE ¢l GSNIJ ljdzr £t Ade OKIFIy3aSaz RIGF NBLR
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2019c, 2019d), results from models that utilize ivater Quality Index (WQI) (Horton, 1965; Tyagi,

Sharma, Singh, & Dobhal, 2013), and data from jpeeiewed journals are summarized here.

Water quality forecasts developed using a nested modeling approach that includes GCM (general
circulation or climagé models), emission scenarios, runoff modeling, water demand esomatiater

resources management modeling, and water quality modeling are regpeunific, with the most

detrimental anticipated changes impacting Nevada and western Utah (up to a 28i%teda the WQ),

followed by California and Arizona (up to 20% decrease in water quality) through 2100 (Boehlert et al.,
2015). The remainder of the Western U.S. could anticipate up to a 14% decline in water quality. Tribes in
the Central and Eastern U&e not immune from declining water qualjityowever, the IGSNCAM

(Integrated Global System Mod€&ommunity Atmosphere Model) approach, used to assess regional

and global climate change, predicts a 0 to 10% reduction in the WQI g8weklert et al., 205).

The implications of thabovecited modeling predict climate changeelated impacts on the WQI
parameters of dissolved oxygen, fecal coliform, pH, biological oxygen demand (BOD), temperature,
phosphorus, nitrogen, turbidity, and total solids. Howewarstained monitoring of additional Tribal
specific regulated and unregulated pollutants will provide a more complete picture of water quality
changes.

9t ! Qa4 9YyF2NOSYSyld [/ 2YLX Al y OS-bdsedavite? duBlity hiofatiochsf@ ¢ 9/ | h
publicwater systems (PWS). Focusing specifically on heztedmaximumcontaminantlevel (MCL)

violations, Tribes in Alaska, Arizona, California, lowa, Idaho, Minnesota, Montana, Utah, and Wyoming

were disproportionately affected by regulated drinkingteracontaminants compared toon-Tribal

PWSsources during 20 n mT 0/ 2y NR & 1. Sy 9 wA OKdsddRdatiomst my 0 & ¢ KS
included arsenic, coliform, nitrate, disinfection-pyoducts, and the surface water/lead

copper/groundwater monitoring r@s. Furthermore, unregulated drinking water contaminants and

health-based contaminants under consideration for future regulation under the Safe Drinking Water Act
6{52!10 6gSNB LINBaSyil Ay ¢NAolf tdzofAO 2 G4SN {eadsSy

Data fromthe four UCMRurveys completed to date by EPA indicate that for Tribal Public Water
Systems the most frequentbjetected contaminants exceeding the health reference level (HRL) included
1,4-dioxane, perfluorinated chemicals (PFOS and PFOA), vanadiuntiustrochromium, and chlorate.
Additionally, molybdenum, haloacetic acids (HAA5, HAA6, HAA9), germanium, and manganese were
detected above the method detection limit. Sustained Tribal monitoring beyond traditional water
guality parameters is necessary astibuld include regulated and unregulated contaminants to assess
the impacts of climate change.
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Additionally, unregulated drinking water sources provide water to Tribal communities, but due to the
numbers of connections (< 15) and customers (< 25), thegeces are not routinely monitored.

Unregulated wells serve approximately 37 million Americans (Backer & Tosta, 2011) and are a source of
undetected water supply contamination in Tribal communities. On the Navajo Nation, for example, up

to 30% of the poplation is not served by a PWS (Hoover et al., 2017). There, those receiving water from
unregulated sources are impacted by arsenic and uranium contamination (Corlin et al., 2016; Credo et
al., 2019; Hoover et al., 2017; Ingram et al., 2020), and by mdmgy otoccurring natural and minirg
influenced metals (Credo et al., 2019; Hoover et al., 2018). These unregulated sources could see a
decline in water quality with respect to metal concentration in future projections; routine monitoring in
resourcelimited areas will determine effects due to climate change.

In summary, Tribal water quality is complex and extends beyond standard water quality indicators. As a
result of climate change, Tribes within the states predicted to have reductions in the W(keljlgliso
be impacted under the SDWA, UCMR, aadinregulated water sources.

Ocean Acidification

Ocean acidification is the process by which the pH of the ocean is being lowered due to the addition of
anthropogenic carbon dioxide. This lowering of pebtes difficulty for calcifying organisms to form and
maintain their shells (Doney et al., 2009). While the addition of atmospheric carbon dioxide is a global
issue, local impacts, primarily eutrophication, have exacerbated these impacts. Given theatbcal a

global challenges, resource managers are faced with a difficult issue where changing local inputs might
slow the impact on resources. Blue carbon, which is the ability for marine plants and algae to sequester
carbon, is one solution that may provide pdbr local resource managers.

Ocean acidification has already impactatainindigenous food systems and has the potential to
impact many more. In the Pacific Northwest, the study of these impacts has primarily been directed at
important food speciedite Pacific salmorQncorhynchuspp.), Dungeness crabl€tacarcinus

magiste, and bivalve clams.

Pacific salmon are being impacted by ocean acidification directly and indirectly. With increased
acidification, pink salmor. gorbuschphave been shown to have significant reductions in weight and
length (Ou et al., 2015). These direct physiological impacts are further amplified by the loss of prey items
such as pteropods, a marine planktonic snail, a species upon which increasirigaditidihas been

shown to have had staggering impacts (Orr et al., 2005). In the case of pteropods, these impacts are
predicted to be widespread in the waters off Alaska within the next 35 years (Orr et al., 2005).

Dungeness crab is a vitally importanhemercial and ceremonial species among Pacific Northwest

Tribes. Economically, Dungeness crab is the largest fishery for many Tribal communities in Washington
state. Current levels of acidification are impacting Dungeness crab with an 8.3% increase in shel
RA&a2fdziAz2zy 20SNJ GKS LI ad G2 RSOFRS& 0. SRyl NDST
expected in the near future, larval planktonic crabs will develop more slowly through the maturation
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process (Miller et al., 2016). Dungeness crab ateeenely vulnerable to predation during planktonic
larval periodsso any additional time spent in these stages due to slower development could greatly
reduce their populations.

AQLE @S Y2ttfdzala FNBE O2yaARSNBR (KS OFYyINE 2y GKS
attenuation of shell development and shell loss. Impacts from elevated carlbaiddilevels were first

seen in Pacific oyste€fassostrea gigadsquaculture facilities with larval oysters dissolving in the acidic

water. Under acidic conditions, larval Pacific oysters can lose over 50% of their shell mass with an overall
length redution of over 25% (Frieder et al., 2017). Ocean acidification tends to impact bivalves during

their early planktonic life stages (Waldbusser et al., 2015), which will impact recruitment of new clams,

oysters, and mussels. Lummi Shellfish Hatchery has lpsewsng, rearing, and releasing juvenile clams

for decades. Most recentlyheir onreservation shellfish program has been focused on the commercial

manila clam harvest, with over 20 million juvenile clams outplanted every year. Additionally, they
augmentbeaches with Pacific oysters for ceremonial and subsistence harvest. While directly outplanting
juvenile bivalves is not a lortigrm solution, this does provide Lumfiiibalmembers with abundant

resources to harvest, provided that the water quality is mympiate. This could potentially serve as a

model for climate adaptation for otheFribes, but
longer term solutions must be found for Tribal peopl
to maintain sovereignty over their lifeways. As in the
coastalNorthwest, ocean acidification severely lisi
shell formationleading to decreases in available
shellfish stocks and reducing subsistence harvests i
coastal Alaska and the coastal northeast (D®&ney

et al., 2020).

Monitoring for Harmful Algae and Biotoxins in the
Salish Sea

In the PacifitNorthwest, harmful algae and biotoxin
events are not uncommon occurrences, and Coast
Salishpeople have been harvesting shellfish safely
using traditional and observational methods since
time immemorial (Lewitus et al., 2012; Williams,
2006). Thananymiles d coastline along the Salish
Sea, which includes territories of sovereign Tribal
nations, provide a wealth of subsistence, spiritual,
and commercial resources and continue to be an
important fishery(Figure4). Humanrelated drivers, Figurea. The shared waters of the Salish Seaiba
including global warming, nutrient runoff, and Coast Salish Nations, Northwest Washington, L
drought, are directly linked to increasing frequency,  and British Columbia, CAN.

magnitude, and duration diarmful algaeevents (HAE). Shellfish safety concerns have prompted
increased and adapted monitoring strategies so that Tribal nations can make appropriate management

op

119



decisions for their peopldSee narratives title@outheast Alaska Tribes Face Climate Change with
Pariershipand Harmful Algal Blooms Targeted by Grassroots Watershed Organizations

In marine ecosystems, HAE are a serious threat that cause overwhelming, persistent impacts on the
environment. These can include serious health concerns for humans anifeyildpacting the marine

food web with bioaccumulation and biomagnification through shellfish and crab consumption (McCabe
et al., 2016). In the Pacifidorthwest, paralyticshellfishpoisoning (PSP) events are considered

GiNF RA GR ¥ K I E yadifioBabegobgizaknowledge indicates that PSP events have been
seasonal and ongoing for hundreds of years. Recent analysis eflondiarmful algae monitoring
programs also indicatghat both duration and frequency of HAERre increasindhat they ae linked to
climate change, anthat theyare anticipated to cause negative impacts on tourism, local economies,
and human health in the future (Gobl&020). While many government resource managers are aware
that shellfish harvest closures have seritmpacts on economic market$ribalmanagers are keenly
aware that closures also have an influence on subsistence and ceremonial harvests while threatening
food sovereignty.

The state of Washington and British
Columbia manage PSP events by testin
mussels for toxins and closing
commercial and recreational
shellfisheries seasonally. Both Coast
Salish Tribes and First Nations have
sovereignty over their shellfish tidelands
and work with the respective federal anc
state government entities for testingp
they can then manage their
shellfisheries. Since 2012, all Pacific
Northwest governments monitor for

three main marine biotoxing_ewitus et Figure5. Sampling for marine biotoxins (left)time Salish Sea, and

: Solid Phase Adsorption Toxin Tracking (SPATT) sampler (igbk)
al., 2012) but since the 20_005’_ more is a passive, timategrated toxin sampler used to track multiple
than a dozen emergent biotoxins have  toxins at the same time.

been identified as potentially impting

marine shellfish andsharmful to humangVisciano et al., 2016 These other toxins, including

freshwater cyanotoxins that can accumulate in marine shellfish, are not often monitored by state
governments in the marine environme(Peacock et al., 2018; Preece et al., 20iYyesponse, Tribal
nations have been early adaptors for monitoring and utilizing new tools while also forming partnerships
with academic, state, and government entities to monitor for these emergent tqKigsires).

,n'»'ﬁ

Monitoring is the first step to safe shellfish harvest, and management and policy decisions for shellfish

closures need to be effectively communicated topestiveTribalnations(Figure6). Many of the old

adagesthat CoastSaliph2 LJX S I NB FFYATAFINI gA0KS adéakend aX G52y
longer true.Disruption to traditional knowledge can cause harm to communities that heavily rely on
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shellfish harvests, but participating in adaptation planning and monitoring to anticipate climate change
impacts can increase communities' cultural resilience. Tribalndl Resource departments provide
effective communication facilitating community outreach evenisl Xschool education, and

supporting harvesters and families during closures to ensure that their people are aware of these
changes and of why shellfisheaunsafe to eat.

DANGER 2 | OPEN

TOXIC SHELLFISH

DO NOT EAT clams, oysters,
mussels, or scallops.

for Shelifish Harvesting
Shellfish are safe to eat. Biotoxin (red tide) levels are high; shellfish are unsafe to eat.

Shellfish in this area are unsafe to eat
due to biotoxins.

e - Thank You

Figure6. Examples of biotoxin closure signs. State of Washington Department of Health biotoxin closure sign (left)
Nation biotoxin opening and closure signs including Indigenous drawings. Artwork yoye TYazzie, Salish Sea Resee
Center, Northwst Indian College.

Drought and Impacts on Water Security

Waterislifet S2 LX SQa o6l aA 0O dzaSa F2NJ gl GSNI AyOf dzRS RNAY ] A
animals and crops. For Tribes and Indigenous peoples, water extends beyond daily consumption and is
vital for cultural and ceremonial usiecluding the cultivatia of plants and animals. Water is heavily
referenced as a living entity in stories, prayers, place naarasteachings (Chief et al., 28)land

engrained in community activities such as subsistence gathering and growing of food aieithaled

plants (Chieét al., 20B). The lethal combination of increasingly prevalent drought and the
corresponding reductions in water availabilighaving drastic impacts on the land and people,

particularly in the southwest and western U.S. Increasing wildfires, lagknéirth water for flora and

fauna including humans, and increasinglymmon water shortages have led to uncertainty concerning

the future viability of current water supplies (Wehner et al., 2017).

PLILINREAYEF St @ dhmr 2F K Se ogesinsdnoRoded 71% bf th& NNIIAKEQ 40 23ydaNIFAl yC
is covered in watefShiklomanov, 1993). Yet on land, in areas of human habitation there is often water

scarcity. Growing populations and rising demands from municipal, industrial, and irrigation sectors have

only increased in the pasivo decades (Dieter et al., 20L8Nith climate change presenting immediate

visual, physical, spiritual, and mental impacts, water remtiaglement that has beethe most

sensitive to the changes in the weather and climateaddition, the complexity of water allocations

among multiple state and federal jurisdictions has led to users experiencing the impacts differently.

Users that are financially secure tend to experience or see less of the impact of drought events, whereas
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low-income households and communities experience drought events more severely and profoundly
(Stewart et al., 2020).

Tribes and Indigenous communities experience drought impacts in ways similar to other communities
odzi OFy 06S al FTSOINIR Adpylamksissaniet al, 0R8) Hased drthirl J2
geography. Some communities are located in rural areas where the nearest hospital or grocery store can
be more than 30 miles or minutes away. This includes the access and availability of clean diatéing

for themselves, their livestock, and crops. In addition to encountering inadequate and increasingly
unreliable access to sourcetdrinking water, many Tribal and Indigenous nations are currently

involved inprotracted waterrights settlement negottions, yetacross the country, growing demands

for water only complicate the allocations previously secured (Jantarasami et al., 2018). Diminishing
water supplies combined with increasing water demands has created water insecurity for Tribal and
Indigenaus nations.

Drought has been a contributing factor stressing already-allecated water resources across the

western U.S., but in particular across the arid southwestern region, which has a long history of drought.
Historically, droughts in th&uthwed have been primarily precipitatiedominated. However, with the
observed increases in average annual temperatures due to htoaased climate change, the most

recent series of droughts beginning in the ee2800s habeen temperaturedominated (Udall &

Overpeck, 2017).

In the northwestern region of the United States, drought may have profound impacts on Chinook
salmon (an important sustenance for PacNmrthwest Tribes), which are especially susceptible to low
streamflow and changes in stream tempeareds (Crozier et al., 2020; Silver et al., 2020).

In the northern plains, drought is affecting the quality of soil health, rangeland productivity, and
agricultural productivity (He et al., 2019). Specifically, on the Wind River Indian Reservation and the
surrounding region, drought has caused significant water shortages, which in turn reduced the amount
of irrigation available to maintain agricultural fields during the 2(A®1 3 season (McNeeley et al.,

2017).

Precipitation Change

Factors contributingo drought include increased average temperatures during the winter months that

pose a great concern where winter precipitation is transitioning from snowfall to rainfall. In the

southwestern U.S., average annual snowpack in the headwaters of the Rio Gasidéas decreased

by nearly a third compared to the historical average (Chavarria & Gutzler, 2018). Similarly, under current
and projected climate scenarios, migntury streamflows in the Colorado River Bamim expected to
decreasenearly 30% comparckto the historical average (Udall & Overpeck, 2017). Additionally, the

timing of snowmelt runoff events in the southwest is shifting toward earlier times of year, with

complications for water allocation for downstream watesers. Elders from the Navaj@ftibn in the
a2dziKgSaiaSNYy | o{ ® NBYSYOSNI aly FodzyRFyOS 2F ayz2g¢
seasons. Whereas now, the snowfall melts within the day and rainfarinf KIF & RNJ &G A OF £ £ &
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(Tom et al., 2018). The implications of an eglecreasing snowpack and changes in annual runoff in the
Colorado River Basin, combined with increasing populations and water demand, suggest that water

managers and dependent communities may be expected to do more with less. The Campo Band of the
Kumeyaay NG A2y Qa [/ fAYFGS ' RFELIWGFGAZ2Y tfly ljd2dGdSa YdzZ (A
children they experienced much rainier, snowier, and cooler conditions than tadaythey report an

overall decrease in rainfall since 1948 (Campo CAAP, 2018).

The Tlingit and Haida Indian Tribes of Alaska Climate Change Adaptati¢nliflgin& Haida CCAP,

20199FAYR&a GKIFG GNBYRA& AYRAOIGS Iy AYONBIFaS Ay LINBOA
be less snow cover. Snow cover WlankeChat protects fragilecedar roots from damaging freezing

temperatures, and during the spring melt it provides salmon spawning streams with a clean, cool, and
abundant water supply. A smaller snowpack equates to lower spring snowmelt runoff. Paradoxically,

however, increased precipitation in the form of extreme rain events is a major factor in river and stream

scour. These extreme increased flow events scour river and stream beds, potentially causing damage to

ASYAAGADGS AFfY2y &L 6yOCKH20BNR dzy R&é 6¢tAYIAG 9 | | A

Fluctuating precipitation rates and intensity, combined with precipitation that is shifting from occurring

as snow at high elevations to occurring as rain, can directly impact Tribal energy security and water

supplies (Scott et al., 201&or example, the Metlakatla Indian Community of southeastern Alaska has

long relied on local lakes for a combination of municipal water supply and hydropower. In recent years,

the water supply of Chester Lake has at times dropped too low to support bethegbd for municipal

water and the ability to run the hydrgenerator, forcing the Tribe tohoose to shut down the hydro

generatorand rely on diesel generators for electricity. This imbalance between available water supply

and demands forwaterandengfdg A4 RdzS (2 | GakKAFAG Ay LINBOALMAGE GA:;
GSYLISNI GdzNBa (GKFG NBadzZ Ga Ay fAGGES G2 y2 ayz2sLd O
2018).

Water and Food Security Impacts to WaterDependent SubsistencéHunting,and Gathering

Many Tribal and Indigenous communities are actively engaged in the cultivatigilizationof

traditional nutritional and medicinal plarg such as corn, reegdacorns, sage, juniper (including Eastern
red cedar) andmany othergNative Anerican Ethnobotany Database, n.d.; UVM Library Digital Exhibits,
n.d.). Numerous other Indigenous communities subsist partly or entirely on the gathering, harvesting,
fishing, or hunting of marine species. In nearly all such settings, food securitytisciaely linked to
stability and security of water in each and all of its forms: liquid, vapor, and solid.

Since time immemorial, these communities have relied on plant and animal species for food, medicine,
ceremonies, prayers, and local economies (Lstrai., 2013; Chief et al., 2016). Tribes and Indigenous
communities view water not only as a resource but as a living entity acknowledged as a relative
(Cozzetto et al., 2013). Increasing climate change teresithe valuable resources these communities
depend on for the survival of their people, cultuemd language and haseated a worrisome future for
those so dependent on water (Misra, 2014; Cozzetto et al., 2013).
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For Indigenous peoples the North, and in particular for the Inuit oAlaska, rehnce uporwater and
the marine environment and its biodiversity has been and continues to be fundamerttaditosurvival.
The coastal seas and ocean provide essential elemetheiofoverall wellbeing. In additiortraversing
sea ice is required for ost harvesting activities among Alaska Native communitiaese profound
relationships have economic, social, cultural, and spiritual dimensions inexplicable in the English
languagePresently, the integrity and stability of ocean ecosystem dynamicseing lseriously
threatened by factors such as the loss of seaacean acidificatiopocean warmingmicroplastics
coastal erosionimpacts to marine mammal habitat including whale calving graag subsequent
impacts on food chains. Such conditionsedity affect Alaska Nativ&ibal members that rely upon
seals, walrus, whales, and other marine mammals.

Concerning the loss of sea ice in Alaska, the Intergovernmental &aimateChangeSpecial Report

on Oceans and the Cryosphere in a Chan@limgateunderscored thainequivocal linkage between

oceans, biodiversity, and climate change. The report highlights the essential dynamic between Arctic
flryRTIFAG A0S IyR FT22R aSOdz2NAGe F2NJ 't FailqQa O2Iai
Indigenous knowledge and the importance of intergenerational significance of this in the context of such

Arctic Indigenous coastal communities and their continued reliance upon the coastal environment as

their principal food sourcdPCC SROCCC, 20(®E alsoChapter 4: Ecosystems & Biodiveryity

Food and medicinal plants are both seasonal and perermiafor some Tribal communities, notably
medicine people and subsistence gatherghere is a specific timeline and protocol for proper
harvesting. Wih dynamic shifts in weather patterns due to climate change, decreasing availability of
potable water makes it difficult to accomplish ceremonial and subsistence responsibilities. If Tribal
communities are unable to properly harvest plant species needed fione-specific ceremony or event
(Daigle et al., 2019), this may cause the event to either be cancelled or postponed to a later date. Due to
these cancellations, it may present shast longterm delays in the intergenerational teachings and
sharing ofcultural stories, practices, and languagekich in turn may have physiological and spiritual
impacts (Swinomish, 2010; Donatuto et al., 2011). For example, if a specifivateldspecies that is
considered to be culturally significant for ceremoniatiaubsistence purposes is threatened due to
warming water, then the Tribal community is in danger of becoming spiritually and economically
stressed (Donatuto et al., 2011).

¢CKNBFGa (2 GKS {6AY2YAEAK ¢NROSQA hismHbeRlhdjdre2 y I f NB
O2YLRdzyRSR 06& (KS ¢NRAR0oSQa @dzZ ySNIoAfAGe G2 ast
proactively creatd a climate action plan (Swinomish, 20X3)d nearly 50 Tribes have followed suit.
Water-related climate change impgcof concern to the Swinomish and othEtibes include but are not

limited to increased flooding, ocean acidification, rising river temperatures, fdesgructive storms,

and habitat lossSimilarlyd KS | dzLJQA | EtrijicRllydeperdlugoh sal@oaldng the

Kuskokwim and Yukon watersheds.

f
t

vy >

Increased frequency and intensity of heavy precipitation events are anticipated to impact many beings
dependent on particular aquatic or soil moisture conditions for some portion of or all of their life cycle.
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Anexample of this is wild rice, a being so central to Ojibwe culture that Tribal members fear a loss of
identity if wild rice, which can be flooded or damaged if heavy rains fall at the wrong time, declines or
disappears (Markdarino, 2019a; Mark#arino,2019b). Wild rice is one of the most vulnerable beings

in the Midwest region, has already seen declines, and is susceptible to the changes described previously
as well as to invasive species and increasing prevalence of pests and pathogens.

Lack of wateavailability or intense precipitation events may force Tribal and Indigenous people to make
difficult decisions, some of which can be life changing. For example, if a family cannot continue to
support themselves by growing crops or raising livestock en@rovide potable water for themselves,
they may be forced to relocate to unfamiliar urban areas. Lack of potable water resources and the
ongoing decade®ng drawnout efforts to secure greater access to water rights create cumulative
impacts that are degimental to the mental, spiritual, and physical health of Tribal communities
(Donatuto et al., 2011). If people are unable to continue the practice of traditional farming, subsistence
gathering and hunting, and providing for their families, the traditidaaowledges of Tribal and

Indigenous cultures are at risk of being lost. Water and food security are important for the survival of
not only the floral and faunal species but also for the spiritual and cultural survikiahwdirs, the five-
fingered beings

Importance and Impacts of Dams for Tribes

For Tribal communities, dams and their reservoirs may be important and beneficial in terms of providing
electricity, irrigation waterand drinking watef(Church et al 2015)as well as water for fire protection
andrecreation. Climate change may impact dam operations, specifically from diminished water supplies
stemming from increased evaporation due to rising air temperatures and increasing drought (Ehsani et
al., 2017). Fonstance, wate storage in reservoirs in thguthwest hasdecreased since 2000 due to

drier and warmer conditions (Scanlon et, &015). For the Colorado River Indian Tribes in Arizona, this
meant negotiating an agreement with the Bureau of Reclamatiouse less water (from the Colorado

Rive) for agriculture in exchange fobtaining funding for the Tribes (James, 2020).

Climate change may also impact dam safety. The intensity and fregudmextreme rainfall events are

increasing as a result of clate change, which in turn has caused a number of danus{ of which are

nearly 60 years oldo breach across the United States (Fountain, 2020; Swain et al., 2020; Pearce,

2021). In addition, due to the age of dams and because most dams were originkllyith concrete,

earth, and masonry, they are subject to failure from decay, fissures, cracks, and seepage (Fountain,

2020). Within the U.S. Department of the Intetitre BlAis responsible for 96plusdams on Tribal

lands, and 138 of those dameedD 2 Y A A RSKB R I NBBEIAKY-RFRIONKE o6C9a! I HAM
RFEFY A& Of I KINTANRRE K SHYKANXKSNBE Aad | fA1StAK22R 27F |
Of  AAAFASRKI Bl NAA IFRIK O KENBS A a itfails (REVB 200822 R 2F S

In contrast to the benefits noted above, dams have also presented a set of challenges to Tribal
communities in terms of safety, water availability, impacts on river temperatures, erosion, land loss, and
food insecurity (Church etl., 2015; Guarino, 2013). Entire villages and fishing sites have been destroyed
due to numerous dams that were built along t@elumbia River in the Pacifilorthwest, resulting in
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impacts to the subsistence lifestyle of the Indigenous peoples of thism€§mithsonian Institution,
2018;Church et al., 2015).dbn operations and reservoirs may le@dncreased river temperatures;
temperatures reach more than 68 degreeshealthy environments focoldwater fish (such as salmon)
are created Smithsorin Institution, 2018; Nichols, 202@almon play key role in maintaining food
security and culture for some bal communities in the Pacifidorthwest. The construction of large
Army Corps of Engineers dams in the MissowerfBasin resulted idestruction of communities and
permanent loss of land, along with all of the seemnomic and cultural trauma, some lastiagd
permanent, resulting frondlisplacement from familiartraditional,and sustaining riverside Inoelands
and environmentsl{awson, 209).

It is especially importarfor state and federal government agencies involved in flood control and water
supply operationaind management toneaningfully engage and consult with sovereign Tribal
governments and affected communities so that future cgt@n and management of this diverse set of
important water infrastructure facilities will be conducted in a manner beneficial to all communities
rather than to just certain communities.

Flooding Related to Climate Change

Flooding events of all mannereacaptured in the geologic record. Humiagings continue to be afflicted

by flooding; considerable resources are expended on preparing for and responding to floods. Extreme
precipitation events are projected to increasehioth observed total and heavy pitation in many,

but not all, regions of North Amerieaander multiple emissions scenari(Seneviratne et al., 2012and

this will in generalead toincreased erosioand floodingand to a large set of related impacts

Flood control and mitigationfdlood impacts have yielded mixed results, sometimes inducing further
development and settlement in areas that continue to be susceptible to floodirg, Horr& Webel,
2019; Peralta& Scott, 2019)Flood hazards in both riverine and coastalironments are exacerbated
by impacts from global climate change on the hydrologic system. Drandhted vegetation loss,
coastal and river system managemgmactices government policies, and natural resource extractive
practices are all important tated factors. An especially pernicious aspect of coastal floafingciated
with sealevel riseis that this impact from changing climate will continue to grow in spatial extent and
magnitude over time athe climate warms andlacial ice continues to nitg(see, e.g., Kirezci et al.,
2020)

The Coastal Environment

The mean global trend of absolute deael is illustrated ifrigure7. When it comes to flooding driven
by climate change, there is considerabbrtainty concerning what has happenaddwhat is ongoing
and this can be coupled withodelbased forecasts as tghat the future is likely to brig in oceanic
coastal settings.
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Global Average Absolute Sea Level Change, 1880-2015
12

10 Trend based on tide gauges
— Satellite measurements

Cumulative sealevel change (inches)

1880 1900 1920 1940 1960 1980 2000 2020
Year

Data sources:

+ CSIRO (Commonwealth Scientific and Industrial Research Organisation). 2015 update to data originally published in: Church, J.A.,
and N.J. White. 2011. Sea-level rise from the late 19th to the early 21st century. Surv. Geophys. 32:585-602.
www.cmar.csiro.au/sealevel/sl_data_cmar.html.

+ NOAA (National Oceanic and Atmospheric Administration). 2016. Laboratory for Satellite Altimetry: Sea level rise. Accessed June
2016. http://ibis.grdl.noaa.gov/SAT/SealevelRise/LSA_SLR_timeseries_global.php.

For more information, visit U.S. EPA's “Climate Change Indicators in the United States” at www.epa.gov/climate-indicators.

Figure?7. Global Average Absolute Sea Level Change28&8.https://www.epa.gov/climate
indicators/climatechangeindicatorssealevel

In the U.S. coastal environment, rising relative sea level due to global wagindnged ice melting and
thermal expangin of warming sea water causes inundation of areas formerly above sedReyaie8).

This gradual inundation flood hazard is compounded by episodic landward flows of sea water caused by
storm and hurricane surges. In some areas of the northwestern U.S. and Alaska, laad magde

uplifting relative to sea level due to tectonic movements. Also, in a limited humber of places such as the
Mississippi Rivebelta in the Gulf of Mexico, subsidence due to deltaic sediment consolidation, reduced
sediment delivery by the river, tmasement subsidence coupled with absolute sea level rise due to

dimate change collectively also drigeastal inundation (see, e.g., Wolstencroft et al., 2014; Turner,
2017)b h! | Q& (TieRIS debsitsprovides an excellent summary of sea level trends in North
America and globally.
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https://tidesandcurrents.noaa.gov/sltrends/
https://tidesandcurrents.noaa.gov/sltrends/

Relative Sea Level Change Along U.S. Coasts, 1960-2015
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Data source: NOAA (National Oceanic and Atmospheric Administration). 2016 update to data eriginally published in: NOAA. 2009.
Sea level variations of the United States 1854-2006. NOAA Technical Report NOS CO-0PS 053.
www.tidesandcurrents.noaa.gov/publications/Tech_rpt_53.pdf.

For more information, visit U.S. EPA's “Climate Change Indicators in the United States” at www.epa.gov/climate-indicators.

Figure8. Relative Sea Level Change Along U.S. Coastg;2D460https://www.epa.gov/climate
indicators/climatechangeindicators-sealevel

Due to their proximity to coastal shorelines, some Tribal communnitiesluding but not limited tothe
Puyallupand QuileuteTribesin Washingtorstate, the Isla de Jean Charles Tribal oounity of

Louisiana, and Alaskative villagesuchas Akiak, Kivalinand Shishmaref are especially vulnerable

to coastal flooding and erosipas they may be forced to relocate inland due to land,lakBnately

leading toloss of identity, culture, and a subsistence lifestyéalker, 2021Ristroph, 2019; Puyallup

Tribe of Indians, 2016; Palinkas, 2020). The remote Inupiat community in Kivalina, Alaska, is one of the
most impacted coastal villages that has begun relocation, even after atteahplworeline stabilization
(Dannenberg et al.,@®9). It has been observed that@m surges from strong winds combined witie
increasinghumberof icefree days per year are contributing to more coastal flooding in coastal Alaska
communities.
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Source: U.S. Geological Survey. | GAO-20-488

Land loss at Isle de Jean Charles, Louisiana,1fé@3 to 2008 (GAQ020).

Summarizing 2008nd 2009 U.S. Government Accountability Office (GAO) studies, the National Wildlife
CSRSNIGA2Y ouHnmmMO AYRAOLI G SWagéskvkré affectéRtdNSSmeldégieg by nn !
flooding and erosiopand 31 villages face imminent threats that are compelling them to consider
LISNXYIFySyid NBf20FIGA2yde {AyOS (GKSy> GKS tttrail {dl
Fairbanks and U.S. Army Corps of Engineers, 2019) has been issued. It provides jpocantdaok at

threats fromerosion,flooding, andhawingpermafrost inremote Alaskaommunities updates and

supplements elements of the prior GAO and National Wildlife Federation studies, and provides risk

ranking by community.

The Samish Indian Natimf Washington has observed a trend of rising sea levels over the last decade.
GLyGSyaS gAyiSNI aG2Nya KIFIgS tSR G2 O2raidlt Ft22RA
are both naturally occurring and predictable) have been larger thameipast(MarksMarino, 2019c)

King tides coupled with winter storms have damaged infrastructure, leading to further flooding and

temporary loss of access to the mainland. Cultural sites are at great risk from the erosion caused by

NA aAy3d &SksMariBog2d19@.£Thednaphctdbf sea level rise highlight the importahce

threatened communities to be considering relocation, managed retreat (Siders, 2019), or protecting

existing ececultural resources.§eeChapte 10: Protectionin-Place &CommunityLled Relocatior)
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July 2007

Shoreline in 2007

Source: Federal Emergency Management Agency analysis. | GAO-20-488
Shoreline recession (land loss) at Newtok, Alaska, (GAO, 2020) d
erosion, permafrost degradation, and stodriven flooding.

Riverine (Fluvial) and Lake (Lacustrine) Environments
Continental U.S. decadto centurylongfluvial flooding trends (Peterson et al., 2013) indicate that the

Midwest,Northeast, and uppeBoutheast have suffered greater flooding over tiffsee map below).
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Recent modeling of future riverine flooding that incorporates global climate modetso@dyiashi et al.,

2013; Willner et al., 2018) has yielded early tesbut these forecasts have limitegpatial resolution

YR &A3IYATFTAOIY(d dzyOSNIIFAyGed b2ySGKSt Saaszx 2AfftySN
50 states, and the Oisct of Columbia, will experience an increased flood risk if no additional protection

YSI &adzZNBa FINB (I 1Sydé ¢KSaS GeLlSa 2F addzRASa | NB A
inform national and regional flood planning.

Cycles of extreme floodinhave severely impacted the Quapaw Nation (see narratiGhapter 9:

Emergency Managemetited¢ KS v dzk LI 6 bl A2y Q& LYy O2N1RN}IGA2Yy 27
Preparedness Plannipduring the 201€2020 season, up to 80 inches of rainfall was reedrdn the

Quapaw Nation. The associategtreme precipitation events give rise to flooding that not only damages
infrastructure and roads, but also negatively impacts planting and harvesting (#&niso, 2020).

While relocation as a mitigation efforb reduce risk from riverine flooding is not a suitable approach
everywhere, it increasingly makes sense to avoid the otherwise endless cycle of destruction and
recovery. The Bad River Band relocated its community at Odanah, WI, to higher ground indde peri
1960 to 1990 to avoid repeated devastation from the Bad River floo8iR@§R( 2018 Although the
cause(s) of the 1960 flooding have not been linked to climate change, the adaptation response of the
Bad River Band to the hazard is highly relevant.Bdred remains vulnerable to flooding. In July 2016,
10¢12 inches of rain fell in the reservation area duringeaght-hour period that significantly damaged
transportation infrastructure and was disruptive to their access to hunting, fishing, and harvesting
traditional foods such as wild rice (Markgarino, 2019b).

Increasing winter air temperatures accompanying climate change may result in precipitation falling as
rain rather than snow, a reduction in snowpack, and a change in timing of spring leadffyg to

flooding (Nasser et al., 2015). When snow is deposited at high elevations, it is often held for months or
weeks before it runs off at a more gradual rate. However, when it is dropped as rain, the rain may
quickly melt some or much of the exiggiisnow very quickly (this is known as a faimsnow event),

which leads to the rapid runoff into streams and rivers that causes flooding of downstream communities
(Musselman et al., 2018; Puyallup Tribes of Indians, 2&Mh)itionally, he formation of ce damgams

in rivers can be a major source of flooding in the spfig., Rokaya et al., 2018}his can also occur in

the winter due to rapid warming events, sometimes accompanied by heavy rainfall.

In recent years, raHon-snow events have causeadlding for the Confederated Tribes of the Umatilla
Indian Reservation in thorthwest. In February 2020, the Umatilla River peaked at 19,000 cubic feet
per second (cfs), surpassing the previous redagh flowof 15,500 cfsecorded in 196%Stoelb, 202
Immediately after the flood occurred, a state of emergency was declared for the Umatilla, Union, and
Wallowa countiesincluding the Confederated Tribes of the Umatilla Reservatisithe flood damaged
bridges, roads, homes, wastewater treatment plara#ad businesses and caused major power outages
(Pollard, 2020). In addition, a fish hatchery owned by the Umatilla Tribe was destroyed (Castle, 2020).
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Lakerelated (lacustrine) floodingnd inundationoccursin addition toriverine flooding. Recent

exanples include high water levels in the Great Lakes area dfidhiaern U.S. While the connection
between sucthigh water leveland climate change has not yet been demonstrated or refuted, this is an
area of concern for Tribes and Alaska Natillages wih lake or shoreline frontager utilization

Forexampled dzNA I £  INPdzyRad gAGK NBYlFAYya 2F [AGHF S ¢ NI @SN
were disurbed by rising Lake Michigan waters in 2020. Further to the north, the Keweenaw Bay Indian
Community manages nearly 20 miles of Lake Superior shorehidehat includes coastal roads. The

lake and shore provide a fisheapddrinking water and foster gits from tourists. In 2018, riverine and
lake/coastal flooding impacted the Community. Recently, the Community developed a draf?2@20
Keweenaw Bay Indian Community Hazard Mitigation Piahich addresses both riverine and coastal

flood hazards and their tigation. For those Tribes and Alaska Natilages impacted or threatened

by rising vaters, a flood hazard mitigation plan is foundational to adequately address future flooding
events. Such a plan can identify actions to be taken, necessary resources, individuals and organizations
that will respond, and responses that can be readied ferftiture, etc., as these flood events are only
uncertain in their magnitude, duratigand timing, and there is no question as to whether they will

occur in the future.

The longterm warming of the Great Lakes is documented and signifi@gt,Anderson et a].2021).

With this warming comes a wide arrayiofpacts towater quality, regional climats, ecosysters, and

other areas including impacts yet to be identified or quantified. Declining winter ice on the Great Lakes
(Wang et al., 2017) andarmerwater and aitemperatures have led and will lead to increased exposure
of coastal environments to colseason wave action as coastal ice formation and duration diminishes.
Warmerair temperatures will impact neashore geomorphic slope and relatpdocesses. These

impacts will be compounded when coupled with the abaescribed high lake water levels, regardless
2F GKS tFGGSNRa OFdzaSoauvod

Flood Inundation Mapping and Insurance

Regrettably Tribes have at times borne the cost of floedntrol measues implemented by other
government entities, mainly the federal government. The history (e.g., Lawson, 2009) of ta®timid
century PickSloan program in the Missouri Riv@asin illustrates that numerous occupied, productive
and precioudTribalriversice lands were permanently taken almost entirely for the benefit of powerful
external constituents, with mass displacement of individuals and communities together with lasting
economic, social, food securjignd cultural hardships, some permanent.

XDNBIFG [F1Sa b2gs aLy aAOKAILYS NRaAy3a f11S tS@Sta RAA
https://www.greatlakesnow.org/2020/09/michigansinglakelevelssacredground/

21 Keweenaw Bay Indian Community Hazard Mitigation Plans://www.wuppdr.org/uncategorized/2022025
keweenawbayindianrcommunityhazardmitigation-plan-draft-availablefor-review-openjuly-1st/
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Still,there areTribesand Villages that malyenefit from enhanced flood inundation mapping initiatives
and possibly from flood insurance, both of which are provided at the federal level, principally through
the Federal Emgency Management Agency (FEMR)e G (2013) reported that:

9 just37 of 566 federally recognizedifies were participating in the National Flood Insurance
Program (NFIP)

1 most Tibal lands remain unmapped by FEMA for flood risk, a consequence of prioritizing urban
over rural settings

1 without flood hazard maps,ribal communities may be unaware of their flood risk, even in-igh
risk areas

1 Tribes may lack the resources and administrative capacity needed to administer NFIP
requirements, and NFIP premiums aféen too high for lowincome Tibal members

1 some Tibes do not have reservations over which they can enact and enforce the land use
ordinances that are required for NFIP participation, due to individual allotment

It is not for us to say that a givamibe or Alaskativevillage should ortsould not participate in the

NFIP. However, it could be of greatiadit to Indigenous communitiei§ FEMA would prioritize and
accelerate the progress of flood risk and forecasted inundation mapping in areas Witgaands and
Tribalcommunities exist. Further, FEMA, while subject to Congressional constraints on what it can do
when it comes to modifying its programs and approaches, should engagéndigenouscommunities

to learn how its flooemapping andlood-insurance programs cd better serve them and take timely
action to correspondingly improve those programs.

Landslides

Landslide, or earttmovement, hazards are very diverse and range in size from shallow felgsand
postfire runoff to deepseated landslides capablé moving houses or entire landscapes. Very

generally, and ruling out alpine, quick clay, and other more restricted classes of earth movement, the
former types of events may be relatable to existing moisture conditions combined with shemer

intense ranfall events, whereas the latter are more likely to be associated with deeper soil moisture and
groundwater conditions, compounded by geologic variables that may be related to seasonal trends in
(increased) precipitation or to even longerm climatic trends persisting over years or decades. The
range of earth movements under consideration here is potentiallgtable to climate change, as
discerned, for example in southwestern sta British Columbia (JacobL&mbert, 2009). As an

illustration, the Hoop Valley Tribe of northern California has experienced significant damage from
previous landslides and as such has devoted a significant portion of their hazard mitigation plan to this
hazard chss (Hoopa Tribal LEPC, 2014).

Conclusions

Climate change imgxts on overall water quality, harmful algae and biotoxin events, ocean acidification,
flood and landslide hazards and risk, drought and water security, dams/reservoirs and water supply
managementpiodiversity and landfast ice and sea ialnng with wate-linked food security are priority

133



concerns for Tribes and Alaska Natives. Observations, experience, monitoring, measurements, and
analysis (inclusive of modeling and inference) document ongoing impacts in these priority rzdeas a
provide improved forecds as toranges of impact(s) that may be expected.

Water quality impacts are far reaching and include ocean acidification along with increased prevalence
and frequency of biotoxins that originate from algal bloom events. These climate civathgeed water
quality deviations from normal conditions result in a widage of ecosystem and human impacts that
include disease, illness, mortality, water insecurityd &od insecurity. Tribal andlldge communities

and individuals must react and eventually proaddress water quality impacts imposed by the
changing climate.

Climate changedriven coastal flooding is already impacting Tribal communities. Coastal inundation will
unavoidably and substantially grow both in depth and extent, given the primargcadmsch is rising

absolute sea level due to melting glacial ice. Increased riverine flooding in parts of the U.S. over the past
several decades Isdbeen identified ands possibly linked to climate change. Forecasting of riverine
flooding based on globalimate models is in the early stages of development. However, the preliminary
results suggest that there may be increases in riverine flooding in areas of the U.S., and some of these
flood impacts will inevitably be felt and borne by Tribes and their camities. This highlights a need

for improved inundation mapping by agencies such as FEMA and a focus of funding and related
resources to support managed retreat for those communities in which such an approach is the preferred
alternative.

Climate changedriven wateeNBS f | § SR AYLI OG& (2 LYRAISGodazd O2YYdzy A
water security are real and documented. The impacts vary in location and also with time, depending on
whether climate change brings higher coastal sea level, drought tleéthisr pervasive, more frequent,

or sustaineddnormative drought), or increased precipitation frequency, duratiam magnitude.

Informed deliberation, decisiemaking and action by Tribes and Alaska Natives so impacted require
sustained efforts to migate and adapt. The magnitude and pervasiveness of these food and water
security impacts need to be assessed and quantified on a periodic basis, e.gfj\esggars. A dynamic

set of strategies and actions, themselves adaptive and evolving, to fosligation and adaptation will

be necessary, as are initiatives to assess the effectiveness of actions taken. More than anything, the
development and implementation of any actions taken need to happen locally, at the sovereign Tribal or
Village level, ad not be imposed from without.
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Chapter 4.1:DrinkingWater Infrastructure

With the changing climate, drinking water infrastructure is
big concern for Tribes. Tens of thousands of Native Amer
families do not have adequate access to safe drinking wa
al y@& ¢ NROS & MackdploerSoNdratien antl A { A
maintenance, adequate staffing, or sustained funding.
Water infrastructure and staffing deficiencies provide
opportunities to install climateesilient projects. An examplé
is the Chickasaw Nation and Choctaw Nation of Oklahom
their water resources issues include extensive drought an
flooding which impact their water supply. In response, the
have developed a Drought Contingency Plan and adaptat
projects to address their concerdsresearched overview of
Drinking Water Infastructureas it relates to Tribes and
climate changdollows these narratives, beginning with the
Key Messages and Recommendation that the authors ha
identified.
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Leading the Way in Implementingdaptation Projects

Written by: Chickasaw Nation and Choctaw Nation of Okalahoma
Background on the Chickasaw Nation and Choctaw Nation of Oklahoma

The Chickasaw Nation is a fedly recognizedribe located in the soutitentral region of Oklahoma. As

a primary lan holder in this 7,648 square mile region encompassing 13 Oklahoma counties, the Tribe
has the potential to influence land management practices and conservation of many species in the
region.

The jurisdictional area of the Chickasaw Nation includes gigntfwater resources of importance to the
diverse communities across this region. The ArbuSkhepson Aquifer is the principal and, in some
cases, the sole source of water for 150,000 people in soattiral Oklahoma, including the cities of

Ada, SulphurMill Creek, and Roff and the rural water districts in Murray and Johnston Counties. This
FljdzA FSNJ Aa (GKS a2dz2NOS FT2NJ Y2NB OGKFYy wmnn (y26Yy
drinking water source. Additional water sources in the area inctnddred River and the Canadian

River.

The Choctaw Nation of Oklahoma is also a federally recognized Tribe and is located in southeast and

eastcentral Oklahoma. Its jurisdictional area is 10,613 square miles and encompasses eight counties
and parts of fre additional counties.
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The Choctaw Nation of Oklahoma is headquartered in Durant, Oklahoma. Durant draws all of its water
from the Blue River, a spriffgd river originating from the Arbucki8impson Aquifer (in Chickasaw

Nation jurisdiction). The BluRiver does not have any @mannel reservoirs, thus decreasing the

potential for providing reliable supplies during periods of drought. In fact, during a drought im 2011
year that was both the hottest and driest on recorthe Blue River almost ran dry losv thech (i & Q&
intake, and water suppliers were required to curtail use.

Climate Change Impacts to Water Resources in the Nations

The Nations are located in a region where climate models project, bycemtliry, daily high

temperatures to increase by up 6°F during the summer months, 4D more days per year with
temperatures above 100°F, and less rainfall events in general but with more intense rainfall when they
do occur.

With projections of more variability in rainfall and increases in temperaimany communities already
facing water scarcity could run out of water. Other communities are dealing with the intense rainfall
events and the resulting flooding and soil erosion. With these intense flooding events, many
communities are dealing with pollaits in the runoff and associated pressures to meet the regulatory
water quality levels. With ongoing land use changes, water suppliers are focused on limitations in
meeting the regulatory water quality standards disinfectionbyproducts.

Nations andConsortium Memberof South Central CASC

In 2012, the South Central Climate Adaptation Science Center (CASC) was funded by the U.S. Geological
Survey (USGS) with two Tribal nations as full consortium memiignickasaw Nation and Choctaw

Nation of OklahomaAs consortium members, the Nations partner with the USGS, University of

Oklahoma, and other consortium members (Oklahoma State University, Texas Tech University,

University of New Mexico, and Louisiana State University) on climate science researchicaiibadn

GKSAN) 2dzNAaRAOGAZ2Yyad ¢KSe& NB aFbdG GKS GFrofSé¢ F2NI
bringing Tribal voicesto thefNS FNR y i 2 F (-kdking. ! { / Q&4 RSOA&AAZ2Y

Red River and Canadian River Future Streamflow Projections

The Nations led research at the South Central CASC to assess how streamflow in the Red River Basin
YAIKG OKFy3aS Ay (GKS FdzidzNBzX IAGBSYy (GKS /! {/ Qa LINR2
OONBIFGSR 6& bh!! Qa DS2LIKE&aA GlsHowed thaditheRvedetnyartvfA O& [ | 6
the Red River Basin is at the greatest risk of experiencing reduced flow. Throughout the basin, peak

flows are projected to be higher and low flows to be loya&finding that is consistent with the

expectation that futurefloods will be more severe and droughts will be more extreme. The study also

assessed the climat@duced hydrological changes on the aquatic ecosystems, including threatened and
endangered species. The Nations are continuing this research in the CaRagkamBasin during 2020

21 so that they have streamflow projections for all their jurisdictions.
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Implementation of Water Adaptation

Projects

Adaptation is defined by the

Intergovernmental Panel on Climate Change

a4 aGKS LINPOSaa 2F | Ra2dzi
SELISOGSR OftAYFGS YR A
2014). Decisions and actions to prepare for
adverse consequences of climate change

are known as climate adaptation strategies.

Qx¢

| With these and other climatampact
research results, the Nations have begun to
develop water adaptation strategies. The

This photo is an aquifer recharge study porh which the Nationsare leaders in the region, working
Chickasaw Nation is partnering with Oklahoma State Univers ith t id thei

East Central University, EPA Keab, and the City of Ada. Phot with water providers across their
credit: Wayne Kellogg jurisdictions and assisting with identifying

and researching adaptation options. One
project developed arought conthgency plan for the Arbucki8impson Aquifef? As a result of these
discussions with water providers, the Nations are helping communities with many water supply planning
activities that include climate adaptation, such as identifying alternative groundwater supplies for the
surrounding cities. The Niahs are also working with federal, state, and local partners to study
opportunities for artificial aquiferecharge options througbut their regions.

The Nations have started working with communities to examine wastewater reuse as an economically
viablealternative to conventional water supply. Good opportunities for wastewater reuse by industrial
users and municipalities (for example, irrigation of ball fields and parks) exist across the entire
jurisdictional area. Furthermore, the Nations are partnenvith communities to reduce leakage rates in
water supplydistribution systems. An example of this partnership includes helping the cities of
Tishomingo and Durant acquire competitive grants to install smart meters in areas known to have large
water lossesnd increase the efficiency of their overall system. Drought contingency plans, wastewater
reuse, and conservation measures are critical adaptation strategies to strengthen Tribal resiliency in the
face of climate change.

22 ArbuckleSimpson Aquifer drought contingency pléuttps://www.okainstitute.org/droughtcontingency
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Drinking Water Infrastructure

Key Messages

0 Tens of thousands of Native Americans do not have access to safe drinking water. Climate
change has the potential to exacerbate this latkccess.

0 Operation and maintenance (O&M) of water systems is key to sustainability, cost effectiver
and, most importantly, the ability to supply safe and reliable drinking water. Proper O&M
require adequate funding, staffing, and technical, managerial, and financial training. Prope
O&M may become even more critical with climate change as systems ré$pamcreasingly
extreme climate events and greater uncertainty with respect to water quantity and quality
conditions

0 Water infrastructure deficiencies provide opportunities to install climegsilient infrastructure.

Recommendation

Climate change is aking it more urgent to increase resources for Tribal drinking water
infrastructure and for operatioand maintenance to eliminate disparities in safe drinking water
access and increase infrastructure resilience to clirmalated disasters and impacts.

Introduction

Disparities in access to sufficient, safe (meeting standards), accessible (in the home), affordable, and
reliable (limited supply disruptions) drinking water contribute to health inequities and environmental
injustice (Doyle et al., 2018; Rallet al., 2019). Inequities in water access have come into sharp focus in
2020, during which a reco#dreaking number of hurricanes have formed and millions of acres across
the U.S. Ave burned, all amidst the COVIB pandemic (NOAA, 2020; NJBQ20). Tribes in the U.S.

face disparities in drinking water access for a variety of interconnected and compounding reasons.
Disparities will become exacerbated with climate change. Tribal water utilities and communities, federal
and state agencies, nongiit entities, academic institutions, and the private sector are all important
partners in implementing communied solutions to address the wataiccess gap for Tribal peoples

and all peoples in the U.S. (Doyle et al., 2018; ITF, 2008, 2012; Rollepei9).

CurrentSate of TribalDrinking Water

Tribal communities obtain drinking water from diverse souraeduding rivers, creeks, springs, lakes,
reservoirs, ponds, wells, rainwater catchments, and ice stored in cellars (Brubaker et al., 2@b¥: Co
Ben & Richard, 2018; GAO, 2018). According to EPA databases, Tribes operate 1000 pytilic

drinking water systems (PWSs). The vast majaatipit 97%) are small drinking water systems serving
less than 10,000 customers (CoruBgn & Richard, 2B; GAO, 2018). Various programs within seven
federal agencies provide funding for Tribal PWS construclioa.agencies include the Indian Health
ServicqIHS) the U.S. Environmental Protection AgefidsEPAYhe U.S. Department of Agriculture
(USDA)the U.S. Department of Housing and Urban Developr{tebD) the U.S. Bureau of

Reclamation, the U.S. Army Corps of Engineers, and the U.S. Economic Development Agency (GAO,
2018).The Federal Emergency Management AgeR8MA also provides funding to helgtilities lessen
impacts from future natural disasters. Once built, system ownership is typically transferred to the Tribe
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(GAO, 2018). Tribal households may also obtain water fromTnitbal PWSer private systems or may
haul water.

Those who haul wateface particular challenges. People hauling water from unregulated sources (e.g.,
livestock wells) or from regulated sources but with unsanitary hauling methods may be exposed to
waterborne diseases and/or contaminants. Water haulers may also pay corisliglerare for water. A
2004 study on the Navajo Reservation found that haulers drove an avefdgemiles one way for

water at a cost of about $Q200 per year or 5% of the average annual household incomere than

double the $450 per year paid by Navajial Utility Authority customers for 10 times the water (ITF,
2008).

Al/ANHouseholdDisproportionatellackAccess tddean\Water

Data about drinking water deficiencies in Tribal communities may come from different sources and
cover different apects of the access issumwever, all sources indicate that AI/AN households
disproportionately lack access to clean water. Accordingtdtiie{ ® / Sy adza . dzNB I dzQa
Community Survey (ACSative American households are 19 times more likely to lack indoor plumbing
than white households (Roller et al., 2019).

IHS'sHome Inventory Tracking System (HIis3he main database tracking sanitation deficiencies in

Tribal homes nationwide. In#Il{ = G KS GSNY aalyAaidlidArazyé AyOf dzRSa
According to HITS, as of March 2020, 52,000 AlI/AN homes (12.5%) did not have adequate sanitation. Of
these, approximately 6,600 (1.6%) do not have a safe water supply or wastewater gydieth, as

compared to less than 1% for the U.S. general population (IHS, 2020). A large percentage of the homes

in this latter category are in either the Alaska or Navajo IHS region(QHS.

At the start of the 2020 QVID19 pandemic, IHS identfil 9,650 Navajo homes with no running water,
representing about 37,000 people or 20% of the Navajo population (Navajo Safe Water, 2020). This is
higher than the 6,600 homes noted in HITS as having no water supply, no wastewater system, or both.

Safe Driking Water Act (SDWA) violations include failing to follow monitoring and reporting schedules
and violating maximum contaminant levels (MCLSs). A review of EPA data for Tribal PWSs in 30 states
showed that monitoring and reporting violations occurred at mgawice the rate for Tribal vs. nen

Tribal customers (Conreen & Richard, 2018). If monitoring and reporting are not done, there is no
way to know whether drinking water is safe. MCL violations in Tribal PWSs differed by state. In 18 states,
Tribal PW6s had 50% or more MCL violations per capita tharTnidral customersndicating greater
consumer exposure to unsafe drinking water. However, Tribal PWSs in the remaining states had similar
or fewer MCL violations than their nefribal counterparts. Theost common MCL violations in Tribal
PWSs were the coliform and revised coliform rule and arsenic, followed by total haloacetic acids and
total trihalomethanes, two disinfection byproducts (ComBgn & Richard, 2018). Potential emerging
contaminants in Tibal PWSs include perfluoro@etesulfonate (PFOS), vanadistrontium, andin

particular, chlorate, another disinfection byproduct (Conédgn & Crowder, 2020). Addressing SDWA
violations is important for reducing disparities in safe drinking water acces
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TribalDrinking Water Deficienciedvay Be Underestimated otnknown

Although the above data sources help define the scope of the idignkater access problem, thayay
underestimate deficiencies. AN are the most undercounted ratigroup in the U.SCensus byn
estimated 4.9%, which may mean that lack of plumbing is not being accurately estimated by the ACS
(NCAI, 2020). Additionally, the ACS data do not include the unshelgerédaho data are collected as to
whether plumbing functions weéindisreliable and if service is affordable (Roller et al., 2019).

LY FTRRAGAZ2YS LI{Qa IL¢{ RFEGlIorasS tA1Ste& dzyRSNBada
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have been assessed, meaning that deficiencies may be underestimated for homes in the database (GAO,
2018). In addition, not all Tribal homes eligible for IHS water infrastructure assistance may be in HITS. In
some cases, Tribes choose wt provide information to IHS because of cultural or other concerns (GAO,

2018). IHS Oklahoma QGjgrea officials estimated that 100,000 homes eligible for IHS assistance may

not be in the database due to challenges identifying eligible homes within coiitisrithat have a mix

of Tribal and nofTribal residents and that are not on reservations (GAO, 2018). IHS Pqdiead

officials estimated that an unknown number of eligible homes in their region are excluded from HITS

because of difficulties identifyingribal homes in dispersed locations removed from Tribal community

facilities (GAO, 2018). Suggestions for improving monitoring and tracking of Tribal sanitation deficiencies
include updating HITS to indicatthetherdeficiencies have been assessed, tamgghomes for

assessment within communities for which EPA data show that water quality standards are not being

met, and leveraging opportunities for collaboration between IHS and EPA (GAO, 2018; ITF, 2008). An
example of leveraging could be for EPA toemltata that could be entered into IHS's database when

EPA sanitary surveys are performed (ITF, 2008).

As noted above, the rate of monitoring and reporting violations for Tribal PWSs is nearly twice that for
non-Tribal customers, meaning that MCL violations may go undetected and thus be underestimated.

Finally, some water systems are not regulated. Theskeide systems serving less than 25 people and
private wells (USEPA, 2020a). Water quality monitoring in such systems is voluntary and may be
irregular (Roller et al., 2019). The scope of any contamination in such systems may thus be unknown.

Identificaion ofInfrastructurelnvestmentNeedsMay Be Underestimated

Two reports describe investment needs related to drinking water infrastructure. At8lsal Report to

the Congress of the United StatsSanitation Deficiency Levels for Indian Homes and Communities
includes costs related to both drinking water and wastewater infrastructure, reports costs related to
existing needs, and is based on data in IHS's Home Inventory Tracking System. In fofiti@ddt, ! Q a
Drinking Water Infrastructure Needs Survey and Assesdimauges solely on drinking water, projects
capital improvement costs over the next 20 years (thus including existing and future needs), considers
projects based on eligibility for the Driimig Water State Revolving Fund, and is based on a survey it
conducts and on information in IHS's databases (USERS).
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According to IHS's 2018 report, the total investment needed to bring all homes in the HITS database to
adequate sanitation levels (Hodrinking water and wastewater) was $2.63 billion. When allocating

funds to projects, however, IHS considers whether or not a project is feasible. Projects for homes in
remote locations with harsh climates, unusual subsurface conditions, and high cagitsiper home

may not be considered feasible. In 2018, roughly 1,300 out of 1,800 sanitigfariency projects were
considered feasiblavith a cost estimate of $985 million. Projects areesaluated annually to
determinewhether costs and/or scorinpave changed. Some Tribes object to the feasibility threshold
because they feel that their community projects will never rank high enough to be funded (SPPW, 2011).
Infrastructure costs may be underestimated due to the deficiencies in HITS.

Accordingtod { 9t ! NBLRNIZ a¢KS O2YO0AYSR ! YSNAOIY LYRALY
need estimated for the 2015 Assessment is $3.8 billion in capital improvements over the next 20 years.

This need includes drinking water infrastructure to increase aceoesafé drinking water through
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population growth, private infastructure (e.g., private drinking water wells), or adapting drinking water

systems to be climateesilient (GAO, 2018).

Natural Disasters3gnificantlyImpact Safe Drinking Water Access

A 2017 USEPA report indicated that natural disasters both acuge fleods, hurricanes) and chronic

(e.g., drought, sea level rise) were among the most significant risks to drinking and wastewater
infrastructure in the U.S. (GAO, 2020b). Between 2011 and 2018, the U.S. spent at least $3.6 billion on
drinking and wastewater infrastructure disaster recovery. According to tbarth National Climate
Assessmentthe risk of climateand weatherrelated events will likely increase with climate change
potentially exacerbating disruptions in access to safe drinking water (@#20b). Tribes often have

fewer resources with which to respond to and recover from disasters.

ClimateChangelmpacts on TribaDrinking Water Qupplies andSystems

Climate change may decrease source water quantity, increase water demands, degradguaditey

and/or damage or overwhelm the capacity of water supply infrastructure (GAO, 2020b). The types and
severity of changes may differ by regitowever, all regions will be affected by climate change.

Water Quantity andWater Demands

Rising air termperatures, greater evaporation, and increasing drought may all contribute to future
shortages in both surface and groundwater supplies (CCG, 2016; CSKT, 2013; CTUIR, 2015; PED et al.,
2019; Peterson et al., 2017; USEPA, 2015). This could result in sisppbtidns and the need to find
alternative water sources. Warming air may also increase water demands for the agriculture and energy
sectors contributing to water shortages (GAO, 2020b). Reduced snowpack can lead to declining
streamflows in some areas asdmmer shortages. The Confederated Tribes of the Umatilla Indian
Reservation also note that reduced snowpack can decrease aquifer recharge from slowly melting snow
(CTUIR, 2015). In Alaskeduced water availability due to surface hydrology chargmddcause tundra

lakes used as water supplies to dry up, and residents are concerned that thawing permafrost might lead
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to the ground absorbing more wataesulting in springs going dry (Brubaker et al., 2010; Kettle et al.,
2017). In the Alaska Natiwéllage of Wainvright, thawing permafrost and erosion are ruining ice stored

in cellars for drinking water (Brubaker et al., 2014). Climate change could benefit some Alaska Tribes due
to longer open water seasons for drinking water collection and treatmento@eer et al., 2010).

However, this positive may be negatedwsiter quality impacts.

Water Quality

Climate change will likely contribute to and exacerbate water quality issues in both surface and
groundwaters. The strain on existing water systems wikeptially necestate additional treatment

and/or the development of supplemental or alternative water sources (GAO, 2020b). Permafrost thaw,
floodinginduced erosion, and wildfires followed by flooding can all contribute to increases in water
turbidity. Turbidity can interfere with the chlorine disinfection proceasd associated organic matter

can react with chloringoroducing harmful byproducts (Brubaker et al., 2011; LNRD, 2016; WRF, 2013).
Warming waters can contribute to increases in harmful aig@dms, which may produce toxins beyond
the capacity of Tribal water treatment plants to remove (Karuk, Stults et al., 2016; USEPA, 2016).
Wildlife shifting in response to climate change can act as vectors for waterborne diseases. Declining
water quantities can concentrate contaminants and pathogens (Stanke et al., 2013). Alaska Native
villages in the Norton Bay area are also concerned that sea level rise, coastal flooding, and higher storm
surges might lead to saltwater intrusion into coastal streams $leave as water sources (Murray et al.,
2013; Johnson & Gray, 2014).

Tribes from both coasts are concerned about sea levelimdeced saltwater intrusion into coastal
groundwaters (GAO, 2020b; LNRD, 2016; Murta}.e2013; Shinnecock, 2018uring he 201316
drought, the Yurok Tribe observed increasing saltwater influence in some coastal water supply wells
(Cozzetto et al., 2018). Wells can be impacted by floods, which can contaminate groundwaters with
pathogens or toxins. Infrastructure damage edso lead to contamination of drinking water supplies.

During a workshop, Yurok Tribe community members noted further water quality impacts stemming

from drought: people may consume bottled water because water supplies have run out; those bottles

may beome warm, which could increase their ingestion of plastic byproducts. In addition, they spoke of
SY20GA2yIlf YR &LANRGdzZ f O2yaSljdsSydSa NBadzZ GAy3 TN
where taking water may upset the balance of the place relieis needed (Cozzetto et al., 2018).

Infrastructure

Floods, wildfires, drought, permafrost thaw, and erosion can all damage swapgly infrastructure

such as buildings, source water intakes, well casings, pumps, filtration, distribution linegatemd

towers (Doyle et al., 2013; Brubaker et al., 2010; PED et al., 2019; USEPA, 2015). Infrastructure damage
can cause treatment failures and unsafe water quality and/or service disruptions. Permafrost thaw is
causing breaks in distribution lines and aafing treatment facilities in Alaska Native villages (Murray et

al., 2013). Drought can lower river or lake levels below intake infrastruatudeaus them to suck in

mud, impacting pumps and filtration equipment (GAO, 2020b). Fire can damage welthsyatiewing

for contamination by chemicals, microorganisms, and fire retardants (Waksom 204B).
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In addition to damage, climate change can overwhelm infrastructure capacity. In Alaska, warming air
contributes to algal blooms, necessitating increagiter changes and laboresulting in greater costs
(Brubaker et al., 2010; GAO, 2020b). Flood waters can infiltrate old infrastructure, overwhelming water
treatment systems (Stults et al., 2016). Rt sediments washing down during floods can clajer
intakes, shorten filter runs, and increase backwash frequency and the amounts of sludge to dispose of
(Cozzetto et al., 2018). Paste sediments can build in and decrease reservoir capacity (GAO, 2020Db).

CascadindnfrastructureRailure

Tribes haveoncerns about climate hazard impacts on secondary infrastructure, which could lead to
cascading infrastructure failure of interconnected systems (GAO, 2020b). For instance, extreme events
could disrupt power needed to operate pumps and treatment faesitor could disrupt internet needed

to remotely monitor drinking water systems. These could cause service interruptions and/or unsafe
water being delivered (USEPA, 2013). Extreme events like flooding could damage or overload septic
systemscontaminating vater supplies (PED et al., 2019; Waskom et al., 2013).

Compoundvents

Compound events in which two or more climate hazards occur simultaneously or consecutively can also
contribute to/exacerbate drinking water impacts (GAO, 2020b). Extreme rainfakfoltm surges can

cause more extreme flooding. Drought exacerbates wildfire risk and may also contribute to flasling

dry soils may have less capacity to absorb water (NWF, 2011). Heavier downpours after wildfires could
lead to increased landslides. Wilimited roads on many reservations, landslides threaten water system
accessibilityresulting in serious health and safety risks for whole communities.

NonclimaticChallenges andOpportunities Facing TribaDrinking Water Systems

In addition to climatichallenges, Tribal drinking water systems face multiple, interconnected
nonclimatic challenges that may interact with, compound, or accelerate climate change ingratts

that may result in communities not recéing safe drinking wateSuch nonclimatictallenges may

include undefresourced personnel, legal and jurisdictional issues, infrastructural factors, financial
issues, and inadequate operation and maintenance of systems. Some challenges are similar to those
experienced by other small drinking watgrstems. Others are unique to the Tribal context (Doyle et al.
2018).

UnderresourcedPersonnel

Personnel running Tribal water systems face a variety of challenges. Some may be doing their work on a
voluntary basis without being paid (ITF, 2012). Tiney have hited knowledge of and time to

investigate diverse funding sources (Doyle et al., 2018). They may also have limited grant writing and
administration expertise. Additionally, there are no federal requirements for water treatment plant
operator cetification for Tribal PWS®oyle et al.2018). As a result, funding for certification may be
restricted, and those hiring operators may not have a reliable way to evaluate applicants. Even if Tribal
operators are interested in trainings, they may notdailable within driving distance. Some repairs

and upgrades may not fall within operator expertise and may thus not be completed (Doyle et al., 2013).
Personnel of small drinking water systems often do not have the resources or training to address climat
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impacts to their systems (Ekstrom et al., 2018). Furthermore, Tribal PWSs have challenges recruiting and
retaining personnelresulting in insufficient staff operating and maintaining critically important
infrastructure (Doyle et al., 2018; GAO, 2020m)is issue often stems from limited financial resources to

pay operators (ITF, 2012). An insufficient workforce increases difficulties with respect to running water
systems. Limited staffing can also prove challenging during emergencies when increasetgarsay

be needed (Cozzetto et al., 2018). Staff turnover also often results in knowledge gaps and lost
institutional knowledge (Doyle et al., 2018).

Legaldurisdictionallssues

Tribes face complex legal/jurisdictional issues affecting their abiligstablish, operate, and maintain
drinking water utilities. These include land fractionation, processes obtaining rights of way, lack of clear
eminentdomain authority, and conflicting regulations withspect toTribal hiring and contract

preference (Doylet al., 2018). Grants may require a partial waiver of sovereign immunity, which Tribes
may not want to provide or which require legal counsel to negotiate for each such grant received. Tribes
lack authority to create water districts to raise funds througkes and guarantee construction loans

(Doyle et al., 2018). Tribes may have a history of poor environmental enforcewt@oh can affect

utility construction and operations. For example, finding unanticipated hazardous waste when installing
distributionlines can increase costs and cause delays (Doyle 20&B). In addition, many Tribes have

not yet adjudicated their federally reserved water rights and are still in the process of hegotiating with
other stakeholders to quantify those rights (Cozzedtal., 2013). Some Tribes may have litigated and

won their rights, but do not have the financial resources to build infrastructure to deliver water to their
communities. Climate change impacts on water quantity, quality, and timing increase legal amighgplan
complexities and intensify concerns that Tribal water rights may be sacrificed and that human as well as
environmental water needs may go unmet.

InfrastructuralFactors

Existing infrastructure in many Tribal communities is aging and mayihitialy been built to serve

smaller populations (Doyle et al., 2018; GAO, 2020b). Infrastructakethus already be starting fail.
Moreover, such infrastructure was designed for historic climate and may not be resilient in a changing
climate (GAO,@0b). Drinking water systems may depend on secondary infrastructure such as internet
and power that is not always reliable. Finally, for communities still lacking infrastructure, installation
costs may be high because of low population densities, rema®griarsh climates, challenging

subsurface conditions, and legacies from being relocated to marginal areas with fewer and lower quality
water supplies.

Operation andViaintenance

The importance of proper operation and maintenance (O&M) of drinking wattesys cannot be

overstated. Adequate O&M can extend system lifetimes, reduce the need for emergency repairs and
upgrades, increase system cost effectiveness, and increase the time a utility has to amass funds to

replace aging infrastructure (ITF, 2020)nési for emergency repairs and upgrades or for recapitalizing
infrastructure before its design life are diverted from providing drinking water infrastructure for those
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Without it, consumer health may be compromised. Proper O&M requires sufficient funding, staffing,
and expertise (technical, financial, and managerial). Particular O&M challenges include high O&M costs
for infrastructure serving low, widelyigpersed populations in remote locations and/or challenging
environmental conditions, restrictions on federal agencies with respect to using their funds for O&M,
suboptimal water system operator O&M training and capacity, decreased funding for O&M trairdng
assistance, and Tribal communities not being fully informed of the O&M costs that will be associated
with new infrastructure being proposed (Doyle et al., 2018; ITF, 2008, 2011).

FinanciaFactors

Tribal communities are often smaller with lower pdgtion densities. Both mean that Tribes may have
higher costs per household to construct, operate, and maintain drinking water systems (GAO, 2020; ITF,
2008). Tribal utilities may also face challenges with respect to charging users. Many Tribes have high
unemployment and lovincome levels. People may not be able to afford the true costs of providing

water to their homes (ITF, 2012). Moreover, some users have never had to pay for water before, having
never received water from a utility, and some may havéucal objections to the commaodification of

water (Chief et al., 2016; GAO, 2018; ITF, 2012). Tribal politics may also affect the amount of funds
available to operate and maintain water systems and the rates charged (ITF, 2012).

More broadly, federal funding for water infrastructure has decreased. In 2019, such funding was only

14% of what it was in 1977 (Roller et al., 2019). Furthermore, appropriatetingcan be far below the
estimatedneed In 2016for instance, Congress pmpriated $99.4 million for water and sewage
infrastructure, less than 4% of the $2.7 billion IHS estimated it would need to provide adequate
infrastructure to all homes in its HITS database (Roller et al., 2019). In addition, the Census count is
consideed when distributing federal fund@cluding funds for water projects, and Al/AN are the most
undercounted racial group (NCAI, 2020). Federal agency scoring processes may also not always prioritize
water projects addressing the most severe deficiencigsd(x2018). Finally, with various programs

within seven different federal agencies involved in funding Tribal PWS construction, it can be difficult to
identify, navigate, and leverage funding sources, application processes, and funding cycles.

Recommendé#ons

The sources reviewed above provide a large number of recommendations farsaitty both the

climate changeelated and nonclimatic challenges facing Tribal drinking water infrastructure. We have
included some of the key recommendations belaswvellas examples of Tribalgd initiatives to

address some of the drinking water challenges discussedef#ereaders to the reports themselves for
further information and additional recommendations suggested.

Improving thedimate Resilience of TribdlrinkingWater Systems
Learn from extreme events taking place now to better prepare Tribal water utilities for the future
(Ekstrom et al., 2018)
¢KSNB I NByQild Ylye SEFYLXS&E 2F OftAYFIGS TRFELIGFGAZY
lessons learneftom handling extreme events such as drought and flooding could advance climate
adaptation in such systems (Ekstrom et al., 2018).
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Make use of opportunities to upgrade or install new water infrastructure to do so in a climate
resilient way(TCCP AQ019)
Climateresilient systems provide reliable service with limited disruptions in the face of changing
environmental conditions and extreme climate events. If disruptions occur, systems recover quickly
(Ekstrom et al., 2018). Actions that make drinking wagetems more climateesilient include
diversifying water sources, expanding storage capacity, drilling wells deeper and properly closing
abandoned wells, encouraging water efficiency, upgrading water treatment, managing source
watersheds to maintain cleanater supplies and store water, using natural or manmade reset
opportunities to elevate infrastructure above flood risk levels, installing floatable water intakes that rise
and fall with reservoir levels, installing generators to provide backup poweuimips in case of power
loss, and having more than one route or mode of transport to reach water treatment plants (CCS, 2011;
Ekstrom et gl 2018). Such actions include examples of both redundancy (multiple ways of
accomplishing critical functions) andlbility (ability to adjust if conditions are different than
anticipated). Both are important traits of climatesilient systems (CCS, 2011).

Develop and enact federal interagency climate resilience guidelines for Tribal drinking water systems
(TCCP AR019)
Interagency climateesilience guidelines could be based on already existing efforts and adapted to meet
the unique contexts and needs ®fibalRNA Y1 Ay 3 46+ GSN) adaidSvyad hyS NBaz2d
Creatng Resilient Water Utilities (CRV¥tProgram.

AssistindJnderresourcedPersonnel

Provide Tribal water system operators with a paycheck and belidis2012)
In some cases, Tribal water system operators may be volunteering in that role. Providipghack and
benefits could increase operator retention once they are trained.

Recruit and train Tribal members as operat@ig-, 2012)
Tribal members may have greater incentive than{igibal operators to stay with a Tribal utility.

Increase fundingafr entities providing Tribalfocused technical, managerial, and financial training
and technical assistan¢®Roller et al., 2019)
Entities providingrribaly-focused water system training and/or petr-peer learning include the
United Southern and EasteTribes, the Intefribal Council of Arizona, the Native American Water
Masters Association, and Environmental Finance Centers (USEPA, 2020). The Rural Community
Assistance Corporation hosts a Tribal Circuit Riders program. Circuit riders are watssiprafks who
make onsite visits to help with operations, finances, and management (RC2(@.

23 Creating Resilient Water Utilities (CRW)ps://www.epa.gov/crwu
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AddressindnfrastructuralConsiderations

Increase funding for operaticand maintenance to extend water system lifetin{&EF, 2008, 2020)
Insufficient maintenance of drinking water infrastructure due to either limited financial or technical
capacity can reduce system lifetimes (ITF, 2008, 2020). Increased funding for O&M could help systems to
run more cost effectively and last longer.

Resarch and implement decentralized and/or alternative water treatment technologies to increase
access to safe drinking water
For communities that lack water infrastructure due to low population densities and/or challenging
environments, more decentralized dfor newer technologies may provide more cagtective options
(Roller et al., 2019; GAO, 2020a). These include qodiantry treatment (devices that treat water when
it enters a home), poinbf-use treatment (devices that treat water at a tap such &#ehen faucet),
remote monitoring and operation, loygressure micreor ultrafiltration membranes, and atmospheric
water generation (producing potable water from the surrounding air) (Roller et al., 2019; GAO, 2020a).
Federal, private, and nonprofit inviess could support communitied research, pilot projects,
implementation, and evaluation of treatment and cost effectiveness (Roller et al., 2019; GAO, 2020a).
Regulators could develop standards and technical assistance for decentralized systems.

Make dimate resilience a condition for federal funding of drinking water infrastruq@®0, 2020b)
A requirement to make climate resilience a condition for federal funding from programs administered
by agencies such as USEPA, FEMA, HUD, and USDA couldurelpha funded infrastructure
sufficiently reduces risks from climate change and limits disruptions to the provision of safe drinking
water (GAO, 2020b).

Improving theOperation andMaintenance of TribaDrinking Water Systems
Building the technicafinancial, and managerial expertise of water system operators is discussed above.
Various O&M financial strategies are noted below. Additional approaches include:

Develop partnerships with other utilities either within or outside the Tribe to reduce OgtMartd

build financial capacity
For example, the Alaska Rural Utility Collaborative partners with and supports rural communities in
managing, operating, and maintaining water and sewer systems (ANTHC, 2020). It also helps
communities set seléupporting ates and provides billing and collection services.

Allow state and federal funds to be used to support O&M costs
For instance, in 2019, California established the Safe and Affordable Drinking Water Fund, which
includes significant and continuous O&Whding for struggling water facilities (Roller, 2019).
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Improving theFunding of TribaDrinkingWater Infrastructure
TheFederal Infrastructure Task Force to Improve Access to Safe Drinking Water and Basic Sanitation to
Tribal Communitie§ TF) hasleveloped a number of recommendations related to funding.

Federal agency recommendations in@d(trF, 2008):
Making available funding more accessible
Using available funding more efficiently and creatively
Improving interagency coordination to incresasffectiveness of existing resources
Collecting additional data to describe the problems and target solutions

Tribal utility recommendations include'F, 2012):
Investigating whether Tribal industries or enterprises can help subsidize utilities
Runring the utility as a business and establishing fair and accepted billing and collection systems
Maintaining utility independence from Tribal politics
Regularly educating Tribal Councils about the true costs of providing water and educating
customers that vkile water may be free, infrastructure to treat and deliver water is not.

| RRAGA2YEFE NBO2YYSYRFGA2ya NB RSGIATSR Ay L¢CQa

Various sources nofending prioritieghat include increasing federal and state funding and strategically
using and leveraging funding among agencies to finance:
Infrastructure, operatiorand maintenance (top recommendation of comprehensive 2008 ITF
report)
Entities providing technicalssistance; technical, managerial, financial training (Roller et al.,
2019)
Communityled research, pilot projects, and implementation of alternative water treatment
technologiesincluding evaluation of treatment and cost effectiveness (ITF, 2008; GRQ), 20
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Chapter 5: Health & Wellbeing

The health and wellbeing of Indigenous peoples is clos
tied to the health and wellbeing of the environment, an
therefore climate change poses both unique threats ar
opportunities. First foods are a vital source of spiritual
connection and have a strong history for Tribes. Clima
change threatens tht connectionhowever Tribes like
the Confederated Tribes of the Umatilla Indian
Reservation (CTUIR) of Oregon are protecting and
preserving them. The Swinomish Indian Tribal
Community of Washington considers the health and
wellbeing of Indigenous peoplesbe founded on
mutually beneficial relationships among humans,
nonhuman relatives, and the environment. They suppd
and implement communitgefined climate strategies
and capacity building within their communities to
strengthen resilience and persevecanA researched
overview ofHealth & Wellbein@s it relates to Tribes
and climate changéllows these narratives, beginning
with the Key Messages and Recommendation that the
authors have identified.

Setting the First Foods Table for Climate Resilien
Written by: Teara Farrow from the Wenix Red Hikibe
and Colleen Sanders

For the Indigenous Peoples of the Columbia Plateau,
FT22R A& GKSANI OdzA Gdz2NB3 A
the First Foods that have supported and nourished this
f | v R Gtewalda iNdréciprocal relationship kept in
harmonic balance that can be traced back definitively
least 10,000 years into history through artifact evidenc
and much longer than that through the knowledge the
Tribal culture and foodways preserve.eltoodways of
the Weyiitletpuu(Cayuse),. Y I ( I £ KUmattlay; |
andWalaulapam(Walla Walla) people involve the
gathering of many essential First Foods for subsistenc
and the traditional Food table is set with fish, wild gam
roots, and berries. Cultural land management practice
emphasize preserving cold, clear water and forests tha
undergo periodic burning, providing Foods abundant i
essential nutrients, rich oilsnd sustaining energy. The
Creator decreed to the People that they carry a promis
a reciprocal responsibility to respectfully care for,
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harvest, share, and consume traditional Foods, or they
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may be lost. But neither can survive without the other, artthéf
Foods are lost, the People will be lost ttheir fates inextricably
linked. Since time immemorighmanwit has taken care dhe
traditional Foods and guided the CTUIR in preserving them. The
climate crisis threatens to further untether Tribal people from their
First Foods, but the promise that has sustained the people into
modernity is the bedt and only path forward for climate
adaptation rooted in environmental justice and the rights of nature.

For Indigenous peopgethe world has ended many times before.

Cataclysmic events that have shaped the existing landscape of the

Pacific Northwest are recorded in the stories and piaes of Tribal

people. When massive ice dams in the Rocky Mountains breached to

release the torrential Missoula Floods that carved the Columbia
First Foods Feast to celebrate t V,VA ‘?é‘ I}"Dé _'Fé NE G LI u K ? iKS 2 C:)S I' 3[ _Mp 2
return of wapato at a CTUIR Tribe U KSNB ® 2 KSyYy a2dzyu aydruptyd; lfaeketiog t RS NJ
member's home. Photo credit: Tear § KS g2NI R A GK | &K IyYyR FANB FyR ¥2N
Farrow Ferman. [F18¢ 20SNI T1=snnn &SEN&R 325 LIS2LX S

people were witness to massive geological and atmospheric events that completely and rapidly altered

their world, and they are still here today because of the resilience that is woven into the very fabric of

Tribal culture and knowledge. In narratives told about the history of land management in the West, the

falsehood that persists is one of conquering i YI yIF 3SR a6 At RSNy Saaé¢ FyR Aa

erases the perpetual presence of Indigenous people who were there. Indigenous peoples are

intertwined with the evolution of the landscape that they steward, and their management of it is

integral to the way it has adapted to function. These traditional practices have been sustained through

previous worldaltering changes, so it stands to reason that they will again carry the people through this

changing worldtoo.

The climate crisis threatens every aspect of modern life, exposing

us to exponentially increasing amounts of risk: risk of catastrophic

flooding and wildfire, of drought, disease, and conflict. Regarding

the risk theclimate crisis will create, it is helpful to remember that

the land is a living being, an entity that we live not on, Wiih,

and who has wants and needs. Thus, risk can be thought of as the

interruption from what the land wants (its ecological steady state)

to the way specific land management extorts it to be to facilitate

construction, industry, agriculture, and other extragticolonial

2LISNI GA2yad adzOK 2F GKS ySSR F2NJ aOftAYFdS | RIFLIGLEKG
demand that the land be other than it energetically and

ecologically desires, and the impacts of the climate crisis threaten

to push it into a new steady state of existing, onettisawholly

unfamiliar and frightening. Indigenous management values the

land as it wants to be and prioritizes the species that are living

prosperously on its landscap@thout extra inputs like irrigation, CTUIR Tribal member gathering wépa
feed, or fertilizer, and thus the least riskycamost resilient to NeW  ppoto creditTeara Farrow Eerman.
stressors. Climate adaptation must focus on restoring natural
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