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THE CTUIR COMPREHENSIVE
PLAN VISION

This vision was developed in support of the Tribal
community vision was formulated through a series of
community meetings and a visioning rally, Vision
Quest 2020. Mission statement adopted by Board of
Trustees Resolution No. 10-008 on February 1, 2010.

“THE CONFEDERATED TRIBES OF THE
UMATILLA INDIAN RESERVATION
GOVERNMENT SERVES OUR COMMUNITY
THROUGH RESPONSIBLE LEADERSHIP AND

ACCOUNTABILITY. WE RESPECT OURSELVES,

CITIZENS, NEIGHBORS, ENVIRONMENT,
CULTURE, RELIGION AND A HEALTHY

LIFESTYLE. WE WILL UPHOLD AND EXERCISE
OUR SOVEREIGNTY AND TREATY. WE STRIVE

TO, ONCE AGAIN, BE A SUSTAINABLE,
EMPOWERED AND PROSPEROUS NATION.”

CTUIR COMMUNITY VISION
Respect The Environment

Umatilla, Walla Walla, Cayuse

community will protect and strengthen our
natural environments of water, air, land. Each
one of these resources is an essential link to
the preservation of our Tribal natural &
culturally sustainable practices as a healthy
nation in survival from the past, to the present
and into the future.

Respect For Our Tribal People

We support and protect the personal health
and viability of all our members with a
holistic, physical and spiritual approach. We
will have respect and consideration of
lifestyles, quality of life and community &
cultural values including the unique needs and
rights of our Tribal Elders and Youth

Connect With The CTUIR
Tribal People

Fair and open communication, with focus on
improved sharing & interpretation of
information through all venues (computers,
CUJ, radio and city newspaper) enhancing

community connection for all members living
on, around or off the CTUIR reservation

Be Sustainable With Community
Focus on Growth and Prosperity

A sustainable community that focuses on the
priorities and goals for jobs, economics and
housing, with investment that can meet the
needs of our people short and long-term, to
create economic vitality to sustain our
community labor force to develop and
strengthen our Tribal tourism. Continue
growth as the largest employer to be able to
sustain and support our people. “Managing
their own affairs” including a way to help our
people help each other—e.g. creation of jobs,
organizing volunteer pools, Tribal food bank
and resources to enhance our elders health
care and livability. A strong vision for our
future business and cultural growth with the
unique creation and thought for the young
people to be trained, educated & self reliant in
both business and Tribal leadership for
continued Tribal sustainability into the
future.

This Climate Adaptation Plan upholds the vision set
forth in the CTUIR Comprehensive Plan

visioning session, and projects this vision out into an
uncertain future. This document is not intended to
replace or substitute specific resource plans or other
policy documents, but rather to provide guidance for
community and decision makers to help ensure
current and future natural, built, and social resource
management activities are aligned with, and account
for, the protection and enhancement of the CTUIR’s
First Foods into the future.

This vision document can be used to guide manage-
ment plans and help inform policy, and future
implementation strategies should be directed by de-
partments and programs affected, and by the CTUIR
community.

Revisions and updates to this document should be
revisited every 5 years to provide for the most recent
and relevant information, or more frequently as it is
necessary, and as capacity allows.
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How to Use This Plan

Visioning into an Uncertain Future

This Climate Adaptation Plan is a document that is
intended to be used as a guide for CTUIR to achieve
an orderly, harmonious, environmentally and econom-
ically stable community, with the knowledge that his-
torical conditions are no longer a reliable predictor of
future conditions.

This Plan will also attempt to build opportunities to
safeguard CTUIR Tribal Treaty Rights, land preserva-
tion and unique needs to preserve cultural and Tribal
traditions are also protected as defined by Tribal com-
munity members, even as seasonal conditions deviate
from historic ones.

This document is also a partner plan to the CTUIR
Comprehensive Plan, and should be used to inform
forthcoming updates to that and other relevant plans,
with climate impacts as a consideration for the devel-
opment and implementation of planning benchmarks.

The monitoring process also includes periodic pro-
gress reports to and from the Tribal community to im-
prove communication between the Tribal government
operations, community and the governing body, the
CTUIR Board of Trustees (BOT).

Downstream Projections of Modeling Efforts

Chapter 3 of this plan contains detailed analysis of
projected climate impacts to CTUIR resources, as well
as community-identified adaptation goals to mitigate
for those impacts. These goals are directly connected
to the progress benchmarks found in the CTUIR Com-
prehensive Plan Chapter 5: Plan Elements, and con-
nects with the fundamental goals and objectives im-
portant to the CTUIR in achieving the organizational
and community visions.

Projections and Proxy Estimates — Climate model-
ing and downscaled projections can provide a rough
overview of atmospheric changes that are to be antici-
pated, including one which was conducted for CTUIR
in the Climate Change Vulnerability Assessment
(2015) (see Chapter 2), but does not provide for analy-
sis of how these atmospheric impacts translate into

effects on First Foods. This Plan provides estimates
for how atmospheric changes will impact Tribal re-
sources in specific detail, utilizing data and modeling
from sources as relevant as possible. Prioritization of
modeling placed 1) Umatilla Indian Reservation
(UIR)/Blue Mountain/Columbia River estimates , 2)
Pacific Northwest regional/state impacts, 3) national
estimates, and 4) global projections as available when
sourcing data for this Plan.

Due to gaps in data and modeling for many of these
impacts, a number of these estimates are “proxy esti-
mates,” meaning that similar—but not exact—data
may serve as a stand in for modeling climate impacts
of certain resources. The best example of this is where
agricultural or non-native species estimates are used
to approximate specific impacts to First Foods where
data and modeling for these native species does not
currently exist. Filling in gaps First Foods-specific
data collection and monitoring should be a priority for
future updates to this Plan.

Community Identified Adaptations — Adaptation
goals found in Chapter 3 have been identified by the
CTUIR community through various channels, includ-
ing direct communications, participation in outreach
activities, guidance from CTUIR committees and
commissions, and through Climate Adaptation Webi-
nar Series (Nov 2020 — June 2021) engagement. A full
inventory of the community engagement that informs
this Plan is found in Appendix 2.

Celebrating CTUIR Sovereignty and
Resilience

This Plan also represents an opportunity to strengthen-
ing Tribal sovereignty by further formalizing recipro-
cal systems of responsibility between CTUIR and
First Foods, through identifying direct connections
between Indigenous knowledge and climate resilience.
Indigenous people are uniquely qualified to lead cli-
mate adaptation response; future and existing plans
developed by the CTUIR and its Departments, as well
as decisions made by the Tribal governing bodies,
should be compliant and consistent with the goals and
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objectives as identified within this Plan and as it con-
nects to the CTUIR Comprehensive Plan Chapter 5.

Creating a Model to Guide the Way — Indigenous
knowledge is beginning to be recognized as the guid-
ing force behind climate adaptation efforts, but

Indigenous knowledge cannot be applied without the
participation of Indigenous people. This Plan repre-
sents a framework for understanding the integral role
of Indigenous knowledge in climate adaptation, as it
can be accessed and replicated by non-Indigenous
agencies and organizations.

Climate Adaptation Plan Goals

We prepare to be efficient, and to create a co-
hesive response at a scale that is manageable,
in the face of global change.

It is the goal of this
Climate Adaptation Plan to:

1. Center
Indigenous knowledge and
Environmental Justice in
climate crisis planning.

Tribes and Indigenous people have an
essential role in implementing climate
adaptations because of reciprocal responsibili-
ties to lands and First Foods carried forward
for thousands of years. By expanding tradi-
tional management and Tribal sovereignty,
Tribes are the people who are best to develop
strategies based on deep cultural knowledge,
as the original people of these lands.

2. Identify, develop, and
support interdisciplinary
strategies to mitigate impacts
from:

1) short term variability and
2) long term climatic shifts.

The climate crisis will affect everyone and all
sectors of modern life, and it is essential to
have all voices participate in the planning and
adaptation process. Collaborative strategies
that address multiple impacts will be most ef-
ficient.

For many aspects of CTUIR Tribal govern-
ance, resilience is built into traditional ways
of life and working with people and places.
Departments and programs within CTUIR can
work together to boost one another’s projects
to create adaptability and flexibility in gov-
ernance and community operations, and to-
gether support the whole Tribal Nation’s read-
iness for uncertainty.

3. Celebrate existing CTUIR
adaptation strategies.

Indigenous people have always adapted to
natural climatic changes since time immemo-
rial. This Plan is not inventing anything new,
but is a chance to identify and celebrate
many of the strategies that will be necessary.

CTUIR 1is a leader in holistic resource
management, and Tribal governance is
rooted in Tamanwit, and a knowledge that
we are all connected.
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Indigenous Communities vs. Climate Change —Tribal Youth Reflection
By Ermia Butler, First Foods Policy Program Climate Youth Intern

Droughts that are more frequent and ex-
treme, storms, heat waves, rising sea levels, melt-
ing glaciers, and warmer seas may directly injure
animals, ruin their habitats, and disrupt people's
lives and societies. Indigenous cultures, in partic-
ular, place a high value on first foods and natural
resources.

Commonly harvested first foods are
huckleberries, roots, salmon, elk, and deer, which
are in demand. Many local people have to travel
farther away to gather huckleberries, like going to
Washington or Idaho. Salmon and steelhead are
facing a challenging summer, as extreme tempera-
tures and record-low snowfall have reduced most
rivers' flows to a quarter of their normal levels.

Wildfires pose a threat to tribal lands
where tribal people hunt and gather. Fire burns
hot enough to sear the tribes' roots and berries and
interrupt the migration patterns of elk, deer, and
other large animals. Reservations have been
targeted as sites for industrial waste disposal and
uranium and coal mining, resulting in contaminat-
ed rivers, lakes, and tribal grounds throughout the

nation. Some tribes have resorted to trash storage
or mining to generate cash.

We used less nonrenewable energy
sources to solve disputes that have prompted
anxiety about what the future could bring.
However, we are still striving to find solutions.

As our environment continues to change
rapidly, environmentalists are attempting to find
solutions by looking at information from the past
and attempting to anticipate the future. However,
the issue is that there needs to be more data about
the future or the past because this hasn't happened
previously.

However, a theory is a learning theory.
The information from the past to see where every-
thing began can help determine environmental
patterns. With more young adults wanting to
make a difference, more individuals are attending
school to acquire education on such issues in
indigenous communities to preserve the culture
and beliefs based on natural resources and the
connection to first foods.
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Photo on opposite page: Ermia Butler (left) and First Foods
Policy Program (FFPP) AmeriCorps RARE intern Eleanor
Williams (right) at the McKay Creek fish salvage (2020).

Photos from top left clockwise:

Manager of the CTUIR Tribal Native Nursery, Gail Redberg
(left) gives Ermia a tour of one of the greenhouses of native
plants (2020).

DNR Water Resources (WRP) Hydrologist Kate Ely holds
water sample container for Ermia on the Umatilla South Fork
(2022).

DNR FFPP Climate Planner Colleen Sanders holds a sam-
pling container for Ermia to fill with water sample (2022).

Wl Fisheries Tech Andrew Wildbill (left) helps Ermia while
| Jerimiah Bonifer (center) shows RARE intern Eleanor
Y Williams to use the backpack electro-shocker during a
] McKay Creek fish salvage (2020).
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Pamawanica Tkwatatma Cna Tiichampa

The Foods Named Themselves in this Land

IwiSayc¢a ¢na tanan, ku kiiuk pamawanica tkatatma:
“Awnas in wata wiyawatwita.” Ku itutiya latitlatit, “fna3
wata wati.” Ku itutiya xaws, “[na$ 4twanata naamina
patna.” Ku itlitiya pyaxi, ku k¥na itatiya tmis, ku
patwanana tmi$na wiwnuwin.

Ku kiusxi itatiya nisux, “Ina wiyawatwita, kus pat-
wanata inmima isxipma.” Ku itGtiya k¥né yaamas, ku
kvaana patwanana wawukyayin.

Kuus pamawanica tkvatatma, ku iéaxw ana tun it-
tawaxinxa xnit, ku ana tin iwa tkvatat naami. Kiima l’(wéy
pamawanica mitaat. Mitaat pamawanica tk“atat, ana
pmay pawa, ana k¥aana pawalptaykinxa, “Mitaat tkVatat
iwiyanikniksa.” KWéy iwa nusux ku nik¥it ku xnit l;Wéy
ana kuma 1yit patutiya.

Awta§ wata nama naknuwita, ana pmay pawéta ¢né tanan
wanici, kutas wata tkvatat paamiin, ku kaus aw ku

pawiSayCinxa ana ki iwawaxmiwixa ku pattawaxinxa pat
twanani ana tan dwtni tkvatat. Cawnam Iqiwita tk*atatna!

Ana kuus patitiya, pmay pamawanica ¢nd tii¢ampa.
KWays k¥t inca sukwasa ana ku pasinwixana ncincima,
“Awtni iwa tkvatat %aaxw ana pin ittawaxsa ¢na
tii¢dmpa, ana tin iwa tkvatat.

Kvay iwé awtni. CAwnam aqatqiwita k¥aan4.

K1us pasinwixana nc¢inc¢ima. Adax“na awawtta tk¥atatna,
ana mun iwiSayéta yit, kuna k¥aana akvatata asapalwit-
ana. Kaus§ pasinwixana ncincima, ku§ dykinxana. Kau§
pasinwisa, ku ana pmay patawinpataxa tk“atatna, kupam
niixki timnaki kupam awinpatata.

Kuus pa’inxana tkvaynptama: Niixkipam timnaki
tkvaynpta!

Kuusxi xnitdma: Niixkipam timnéki &wStaymata naamina
patna, ana k¥apin pinawani¢a ¢na tii¢ampa.

Kvina$ aw kvay inca Suk“asa.

The people came to be here, and then the foods named
themselves: “Now I shall take the lead.” And the celery
stood up, “I shall be first.” And the cous stood up, “I shall
follow our older sister.” And the bitterroot stood up, and
there the chokecherry stood up, and the chokecherry was
followed by the huckleberry.

And in the same way the salmon stood up, “I shall take the
lead, and my younger brothers will follow me.” And the
deer stood up there, and the elk followed that one.

Thusly the foods nominated themselves, and all whatever
roots grew, and all whatever are our foods. Those three
nominated themselves that. Those three nominated them-
selves, they who are, that which they sing, “Three foods
are going around.” That is the salmon and the meat and the
roots that stood up first.

Now we shall be the keepers, they who will be the desig-
nated people here, and we will be their food, and thusly
then they become when it turns to spring and the elder sis-
ter grows followed [by] whichever tabooed food. You
should not play with the foods!

As they stood up, they named themselves in this land. That
much I too know, when the elders used to speak, “All the
food is tabooed, she who is growing in this land, anything
that is the food.”

That is tabooed. You should not play with that.

Thusly the elders used to say. We all will taboo the food,
whenever it will become first, and for that we are glad, we
will feast. Thusly the elders used to say, and we used to
hear them. Thusly they are saying, and they who go get the
food, and with a good heart then you will go get it.

Thusly the hunters used to say: With a good heart you shall
go hunting!

In the same way the root diggers: With a good heart you
shall meet our older sister, she who nominated herself in
this land.

That much now I also know.
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Chapter 1 : Na l’(Walanziwétayma§a ~ Celebrating CTUIR

Text in this chapter is largely excerpted from existing
CTUIR publications; these publications are cited, and read-
ers are invited to explore these cited documents for more
information.

1.1 CTUIR Geography

It is from these first peoples that we, the mod-
ern-day cultures of the southern Columbia Plateau,
race our emergence. Today, we are variously known
as Imatalamtdma (Umatilla), Nuumiipuu (Nez Perce),
Peluutspuu (Palouse), Waltulapam (Walla Walla),
Wanapam (River People), Weyiitletpuu (Cayuse), or
simply ‘Ichishkiin (Columbia River Sahaptin) speak-
ing peoples. We are culturally, historically, and lin-
guistically diverse. Our ancestral lands are distributed
across the interior regions of the southern Columbia
Plateau, extending along the middle Columbia and
Snake Rivers and their tributaries in what is now
Oregon, Washington, and Idaho.!

The expansive Columbia River Plateau ex-
tends from the eastern slope of the Cascade Range to
the western slope of the Rocky Mountains, and from
the northern reach of the Columbia River to the Blue

mountain and forest yields. Winter villages ranged in
size from 50 persons to 700. Population estimates of
Cayuse, Umatilla, and Walla Walla prior to contact
ranged from 1,100 to 8,000, depending on the
geographical area included.’

The geographic reach of our sovereignty includes the
area within the borders of the Reservation which the
Tribes reserved in the Treaty of 1855.

The Reservation is located on the northwest
side of the Blue Mountains in Eastern Oregon and
includes the Umatilla River, Isquulktpe Creek,
Meacham Creek, Wildhorse Creek, McKay Creek,
Johnson Creek and other tributaries. Water is the giver
of life, food and the spirit. The Reservation is also an
area of sacred foods, salmon, deer, roots, berries, elk,
and other plants, fish and game. 2

Figure 1.1 shows the map of the Umatilla Indian
Reservation (UIR) in both its current diminished
‘checkerboard’ and original (prior to theft by survey
and legislation) expanse; landowner status also
shown.

Mountains and Salmon River.
The homeland of the people
now known as Cayuse,

Figure 1.1 Umatilla Indian Reservation (UIR) Original and Diminished Boundaries
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1.2 CTUIR Sovereignty and Jurisdiction
The Walla Walla and Umatilla are river
peoples, among many who shared the Big River. Both

Tribes were part of the larger culture of Shahaptian
speaking river people of southeastern Washington,
northeastern Oregon, and western Idaho. The Cayuse
lived along the tributary river valleys of the Blue
Mountains. Their original language was known as
Waiilatpuan. The area from Wallula to the mouth of
the Yakima River, where many members of the Tribes
lived, could be considered the cross roads of the Co-
lumbia River system. This area was shared by many
related bands and was a central hub of Tribal life on
the Columbia Plateau. The geographic setting placed
the Umatilla, Walla Walla, and Cayuse in prime situa-
tion of being the middlemen of trade. Tribal Members
relied on traded goods from the plains, such as buffalo

community would travel different directions as part of
their seasonal round.”

There were specific spiritual and practical
preparations that had to be adhered, and which en-
sured prosperity and subsistence. It required a diverse
cultural system, with rules and a specialized division
of labor to ensure survival. Without strict adherence to
many of those cultural traditions, survival would not
have been possible. A long time ago the Indian people
promised to protect the land and had the responsibility
to care for her. In return, the land provided the tools
and resources to support Tribal life since time imme-
morial.*

Figure 1.2 shows a map of CTUIR’s Ceded lands,
over which the Tribe still exercises considerable direct
jurisdiction within Northeast Oregon and South East
Washington. These lands encompass much of the Blue

Mountains, parts

meat and hides,

obsidian from the Figure 1.2: CTUIR’s Ceded Lands in Oregon and Washington of the Hanford
south, as well as i Nuclear Reserva-
abundant seafood, | ~ ] tion, and the Co-
plants, and medi- ABORIGINAL TITLE LANDS 9 lumbia and Snake
Clnes from the Pa_ Conlederated Tribes of the Umatiia indian Reservation RlVerS

cific Northwest Euro-
coast. Trade and American settle-
barter were signif- - “y ment in the 1800s,
icant aspects of . 1) i culminating in the
Indian life on the 4 A CTUIR’s Treaty
Plateau and essen- il ' of June 9, 1855
tial for the surviv- | - o (creating the

al of Indian peo- 0. Umatilla Indian
ple. Indians relied oy ’,"' ' ) Reservation;

on other Indians to y (e -{ : henceforth re-
provide goods ferred to as the
they themselves g Gy Treaty of 1855),
were not able to - : introduced an al-
obtain, were not ot X A ternative paradigm
available during £ . __'.." of land ownership
their seasonal / T and resource use
round, or not y into the Umatilla
available in their . v Basin. In the Trea-
country. Often ty of 1855, the
groups from a sin- United States gov-
gle village S ernment acquired

Ry 6.4 million acres
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of Tribal lands, which
were divided into parcels
and distributed as proper- |4
ty to mostly Euro-
American settlers. Unlike
the Tribal system of com-
mon use of the land, the
new proprietary system
of land ownership created

landowner rights to pri-
vately own, control, and
exclusively determine

acknowledge the wis-

dom of our elders and

g religious leaders; sustain

the hopes of our people;

and accept responsibility

for our actions realizing

| that we are accountable

| to the Creator. The Crea-

— =~ tor’s spirit lives in our

: :,”) , homeland and our na-
e~ | tional sovereignty pro-

(4
™ tects the spirit with the

use of property. Associ-
ated with this private
ownership is an emphasis
on resource extraction for

Tribal Knowledge keepers, youth, and community participate
in a tamayct (earth oven) at the Tamastslikt Cultural Institute
as part of cultural and First Foods learning.

land, waters, people, cul-
ture, religion and lan-
guage.’

the exclusive benefit of the owner, rather than the sus-
tainable utilization of natural resources by and for the
benefit of community members.”

Land management is complicated by non-
Tribal interests that infringe onto the Reservation and
across the traditional use area. The Railroad came
through the Reservation without meeting any of the
Tribes concerns. They already had their plans and rail-
road designs and were paid in subsidy from the United
States to construct their projects. The Tribes had asked
the railroad company to tie its new rail line into the
grade that went up Wildhorse Creek instead of coming
out of Meacham Creek and heading down the Umatil-
la River. The Tribes were concerned about child safe-
ty, livestock, land, water, and root fields. The railroad
was the biggest business of the time, and was only
concerned with its own progress. The Umatilla River
and Meacham Creek were irreparably damaged by the
railroad construction efforts.”> CTUIR has an ongoing
and working relationship with Union Pacific Railroad,
whose infrastructure bisects the reservation and covers
the Tribe’s traditional use lands.

The Tribes will always exercise our national
sovereignty and preserve our traditional cultural ways
in harmonious existence with our homeland. We will
always provide for the well-being of our people in the
future. We will live in balance with the land and use
our natural resources only when traditional and cultur-
al teachings dictate use. We will respect all persons;

The general characteris-
tic of the UIR for land use could be described as rural.
Most of the lands on the UIR are used for agriculture
on lower elevation lands with forestry and grazing in
the upland, mountainous area. The most urban and
developed area is located near the Reservation’s west-
ern boundary, bordering the city of Pendleton. This
area is identified as the Mission Community Planning
Area, the most urban area of the Reservation. This
Mission Community Area contains residential, com-
mercial and light industrial development. The Mission
Community Area contains most of the Reservation’s
housing, schools, and Tribal and Bureau of Indian Af-
fairs (BIA) administrative office buildings. This area
also contains the Yellowhawk Tribal Health Clinic,
CTUIR Government complex, and CTUIR Fire and
Emergency Services, considered to be critical facili-
ties. A number of public facilities can be found in
Mission such as community wells that serve the
CTUIR’s public water system, two steel water reser-
voirs located on hills above the community, and an
electrical substation. The Mission Market and grain
silos are also located in this area. Portions of the Mis-
sion Community area were developed prior to flood
studies and portions of the developed area are located
within the 500-year floodplain. The CTUIR operates
and maintains a community sewer system within the
Mission Community Planning Area which is connect-
ed with the system that serves and is operated by the
City of Pendleton. °
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1.3 CTUIR Economy, Traditional Use
Area, and Treaty Rights

Economy

A strong economy provides freedom for the
Confederated Tribes of the Umatilla Indian Reserva-
tion (CTUIR) and its members to focus efforts on
maintaining a strong Tribal identity and empowering
members to achieve economic self-sufficiency. ’ Four
decades ago (in the 1970’s) the CTUIR’s economic
goals centered on building a strong Native agricultural
enterprise. The fact that the CTUIR farms some
12,000 acres of land today is a testament to the
efficacy of those early planning efforts. But today’s
CTUIR economy also includes a highly successful ca-
sino resort, a technology company with national and
international clientele, large industrial properties both
on and off the reservation, and a variety of other eco-
nomic interests spread across the greater Columbia

line easement, which crosses Wanaket in an east-west
direction parallel to and south of Oregon State High-
way 730. The Wanapa property is north of the
Wanaket Wildlife Area and contains approximately
195 acres. Although currently undeveloped, the
Wanapa property land use designation is industrial and
will most likely be developed in the near future.’

The Nixydawii Governance Center and Public
Safety buildings were completed in 2009 and 2007,
respectively, north of the commercial and industrial
areas.’ By 2011, the CTUIR completed expansion of
the Wildhorse Resort and Casino (WRC), the Resort
Hotel (added 10-story with 200-rooms) Cineplex and
Arrowhead Travel Plaza. New development in the
Coyote Business Park North included the US Forest
Service building and a three-business retail center add-
ed to the existing Cayuse Technologies and Davita
Dialysis Center. °
The Wildhorse Resort

Plateau region.’
CTUIR has
established commer-
cial and industrial
shovel-ready develop- |

ment sites that have
been partially devel-
oped (Coyote Indus- S
trial Park South and  |[Bsiah :‘,
Coyote Business Park ; 3 o5 W
North and East). This km X

new development is %

located in the Vicinity '

and Casino complex is
the largest employer
within the UIR and
the second largest
employer in Umatilla

| is very important to
the UIR economy and
| has helped in improv-
ing the median house-
hold income of those
living on the reserva-
| tion. In total, there are

of the Interstate 84

and State Highway CTUIR Economic and Community Development staff take a photo | ™°'° than 1600

331 interchange near at the Wanapa Industrial Site Inauguration. people employed by
the Wildhorse Casino the CTUIR and its

and Resort and the Arrowhead Travel Plaza within the
Mission Community Plan area.”

The Wanaket and Wanapa Tribal trust proper-
ties are located along the Columbia River in north-
western Umatilla County. Wanaket is a dedicated
wildlife management area of approximately 2,768
acres. This property is undeveloped, containing many

enterprises. °

The CTUIR and its enterprises are major em-
ployers in the area. The CTUIR operates a fixed bus
route regional public transit system (Kayak Public
Transit) throughout the northeastern Oregon and
southeast Washington region, and a subsidized taxi
voucher program. Although a high percentage of

wetland areas and several ponds, with the exception of workers drive alone to work, ridership has continued

a 165-foot Bonneville Power Association transmission

to increase each year as gasoline prices rise and
population in the region increases. °
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Economy plays a vital role in community sus-
tainability. The CTUIR governmental structure is
unique in its relationship to the Tribal community.
Municipal and county governments rely on public tax-
ation and grant programs to sustain their functions.
The CTUIR government is sustained by grant pro-
grams and profits from Tribal enterprises which are
also funneled back into the community in the form of
dividends and social services.”

Traditional Use Area and Treaty Rights

The CTUIR also retains certain reserved Trea-
ty Rights regarding hunting, fishing and gathering
within a large area of aboriginal title lands surround-
ing the UIR. The CTUIR does not have land use juris-
diction on those aboriginal title lands that it does not
own but does coordinate with surrounding jurisdic-
tions regarding impacts to these reserved Treaty
Rights. This coordination also includes natural haz-
ards.® Traditional Tribal economic activities involved
moving from one geographical area to another with
the seasons to obtain and barter food, clothing, shelter
and other necessities. In the

CTUIR manages First Food resources inside of the
reservation boundaries, the reservation is not large
enough, and does not contain the variety of ecosys-
tems required to provide all First Food resources.
Outside of the reservation boundaries, but within their
Ceded lands, the CTUIR DNR is not the primary land
manager and there are limited mechanisms by which
the CTUIR is able to inform the decision-making
process regarding land management issues that affect
First Foods, a central component of the CTUIR culture
and wellbeing.®

Figure 1.3 provides a density use map of where
CTUIR has historically traveled, participated in land-
scape management, and has documented Treaty Rights
across the U.S. intermountain West. Tribal Members
actively exercising their Treaty Rights throughout this
traditional use area strengthens CTUIR claims to
harvest rights in these areas, and perpetuates these
rights into an uncertain future.

traditional economy, clean
water and natural land-
scapes are the foundation
of wealth.”

Non-Tribal land
management across the Jencouvar
ceded lands and traditional
use area complicate and
restrict access to First
Foods harvest opportuni-
ties. A significant reduction
in the amount of land area
where Tribal Members can
exercise Treaty Rights, and
— in many areas still
accessible — ecological
conditions are outside their

;‘ ostwmd

Salem
.

o

-
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historic range of variability.
At some sites, degradation
has resulted in the local F B\ California

loss of First Food A

resources. Although the A b Sacramenty

Figure 1.3: Documented CTUIR Management and Treaty Harvest Presence “From
Bison to Sea Lions” across the Pacific Northwest
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Figure 1.4: CTUIR Organizational Chart (2022)
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Figure 1.5: CTUIR Government Integration Chart (2010)
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1.4 CTUIR Governance Structure

CTUIR’s Comprehensive Plan provides de-
tailed information on the structure, function, de-
partments and services of the Tribal government,
as well as major historical events and governmen-
tal accomplishments. Figure 1.4 provides an or-
ganizational chart for the CTUIR Tribal Govern-
ment; this chart was updated in 2022 to incorpo-
rate two additional Deputy Director positions.

Our Board of Trustees (BOT) and General
Council (GC) are the focus of power under our
Constitution and By-Laws. The Constitution and
By-Laws mention neither a judicial branch nor an
executive department. The BOT/GC has the ex-
clusive authority to maintain executive, regulato-
ry, judiciary, fire control, and police powers in our
system of government. Those within the penum-
bra of these powers — including the Tribal attor-
ney, the BIA superintendent, the Indian Health
Service director, and the executive director — have
in the past implicitly exercised the powers of gov-
ernment and greatly influenced the way the Tribes
choose to go with their policies and laws.'

CTUIR has a number of commissions and
committees that act in an advisory capacity to the
Board of Trustees to assist in conducting govern-
mental affairs. These Commission and Committee
members are enrolled CTUIR Tribal members
appointed by the Board of Trustees and are
governed by adopted Bylaws or the CTUIR
Advisory Committee Code. The Law and Order
Committee, advisory to the Public Safety Depart-
ment and Board of Trustees, provided the formal
review and recommendations to the Board.°
Figure 1.5 provides an illustration (originally
found in the CTUIR Comprehensive Plan, page
15) of CTUIR planning and implementation of
priorities (2010).

Please see the CTUIR Comprehensive Plan for

more information:

e CTUIR Comprehensive Plan 1.1 Summary of
Accomplishments (pages 9-12)

e CTUIR Comprehensive Plan 1.2 Integration
with Other Tribal Plans (pages 14-15)

Improvemens
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1.5 Columbia River Regional Habitat
Types, Plants, and Animals
The Ceded land of the CTUIR are a vast, het-
erogeneous landscape spanning a wide range of tem-
perature, precipitation and soil gradients. This results

in a diverse array of upland ecosystems, ranging from

low elevation sagebrush-steppe to subalpine forest
and grasslands. First Foods and other culturally im-
portant resources are found throughout this complex
landscape, and their abundance and distribution is

determined by the individual species’ ecology and life

history strategy, as well as current and historic land

use patterns, management and distribution regimes. In

the most general terms, the First Food serving order
follows an elevation gradient, from lower elevation
river, wetland and riparian systems (Water, Salmon),
to higher elevation grasslands (Roots) and forest
(Berries), highlighting the importance of the entire
landscape to support and produce the full array of
First Foods.®

This climate supports shrub-steppe plant com-

munities in the undisturbed areas. The topography of
the UIR is gently rolling hills and valleys with eleva-
tions ranging from 1120 feet above sea level at the
western boundary, to 4000 at the eastern boundary in
the Blue Mountains. Precipitation in the geographical
area is seasonal. Approximately 10% of the annual

precipitation comes in the months of July—September.

with hot, dry summers, and cold winters. Shrub-
steppe communities span a large elevation range and
vary from shrub-dominated (e.g. sagebrush species,
rabbitbrush) to bunchbrass-dominated (e.g. Idaho fes-
cue, bluebunch wheatgrass, Sandberg’s bluegrass),
with a diverse native forb component (e.g. biscuit-
root, bitterroot, mule’s ears).® Shrub-steppe is the
most important vegetation zone for the production of
Roots across the landscape. Cous (L. cous), bitterroot
(L.rediviva), wild onions (Allium spp.), wild hyacinth
(T. grandiflora), camas (C. quamash), celery
(Lomatium spp.) and many other First Foods are
found throughout this zone.®

Mid-Elevation Forests
At higher elevations dominated by ponderosa pine
and mixed-conifer forests, large scale fire-
suppression of both wildfires and Native American
burning regimes across the landscape resulted in large
changes in ecosystem structure, composition, and
health.® Dry conifer forest ecosystems are dominated
by ponderosa pine and associated conifer species, and
generally occupy low to mid-elevations that are mois-
ture limited with frequent fire events. Dry forest land-
scapes often include and are inter-mixed with grass-
lands (e.g. meadows, scab-flats, Pacific Northwest
bunchgrasses). ® Berries are not as abundant in dry
conifer forests as in higher elevation moist conifer

Most precipitation comes
from intense Pacific
storms occurring from
October through April.®

Low Elevation

Shrub-Steppe
Shrub-steppe covers a
large portion of the
CTUIR Ceded lands
across the Columbia Plat-
eau, Blue Mountains, and
Snake River Plains
ecoregions. Climatically,
shrub-steppe occupies
arid to semi-arid areas,

Cultural landmarks along the Columbia River illustrate the shrub-
steppe ecosystems of CTUIR’s low elevation lands.

forests, but a num-
ber of species are
common in dry co-
nifer understories.
Commonly encoun-
tered species in-
clude serviceberry
(Amalanchier alni-
folia), black haw-
thorn (Crataegus
douglasii), choke-
 berry (Prunus vir-
..; giniana), and cur-
A rants (Ribes spp.).
LR Huckleberry

(Vaccinium mem-
branaceum), while
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largely associated with higher elevation moist conifer
forests, can also be found in some dry forests, gener-
ally in low abundances with limited fruit production.

productive and important areas for berry harvest.
Many berries, most notably, big huckleberry (V.
membranaceum), grouse huckleberry (V. scoparium),

In general, abun-
dances of these ‘ q. B
species are lower | gy &‘ Y Mg S

in ponderosa-pine ‘\: EE g o ow T
dominated stands

that are associat-
ed with drier
sites, while abun- |
dances increases
in Douglas-fir, s
grand-fir, and dry (=& b
mixed conifer S
stands on sites
with greater water
availability (e.g.
areas with deeper
soils, greater

. [ e -
precipitation,

N | PN

and serviceber-
.ty (4. alnifo-
| lia) can occur
i in high abun-
" dances. In par-

i 13

‘»-l

T 2‘ ticular, huckle-
73-";._ | berry domi-

. = ' nates the un-
".". \\J derstory of
several moist
conifer forest
types and is
> § one of the most
- P » abundant un-

" | derstory shrubs
s ’,1 throughout all
‘. pf grand fir and
subalpine fir

and/or more
northernly as-

Mid- and high-elevation conifer forests support upland First Foods like Deer
and Elk, as well as their forest and grassland habitats.

plant associa-
tions in the

pects).®

High Elevation Forests

Moist forests occupy higher elevation areas
within CTUIR Ceded lands. These forests are associ-
ated with cooler temperatures and greater precipita-
tion than other upland ecosystems in the region.
Moist forests are generally bound by dry forests at
lower elevation and, if elevations are sufficiently
high, subalpine grasslands above. These forests are
dominated by grand fir, Douglas-fir, and subalpine
fir, but also include lodgepole pine, western larch,
ponderosa pine, and other species. ® Fire, in particular,
was a key tool in natural resource stewardship uti-
lized by the Tribes of the CTUIR and across western
North America; the exclusion of Native peoples and
their extensive knowledge on the use of fire in natural
resource stewardship of western landscapes, and the
strong push to suppress fire across the landscape re-
sulted in major changes to the structure, composition,
and function of many ecosystems. *

Moist conifer forests are some of the most

Blue and Wallowa Mountains.®

Not only is big huckleberry a key First Food
for the CTUIR, fruit are an important part of the diet
of many wildlife species.® Livestock grazing is com-
mon in many moist conifer forests and high densities
of livestock and wild ungulates may reduce forage
availability and... may increase pressure on riparian
ecosystems, whose health and functioning are
important to other First Foods (Water, Salmon). Other
considerations to management of Big Game includes
the importance of appropriate security cover (e.g.
thickets, coarse woody debris), and connectivity to
promote movement across the landscape.® Increased
stand density and overstory canopy reduces
understory vegetation, forage quantity and quality,
and fire suppression
hinders the abundance of fire-dependent First Foods,
such as huckleberry, which responds positively to fire
disturbances. Factors that affect biotic integrity of
shrub-steppe and dry conifer forests, such as non-
native plant invasions, are currently not as relevant to
moist conifer forests.®
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1.6 First Foods of the

Columbia Plateau Tribes
For thousands of years the Columbia River provided
the Tribes with abundant and diverse natural
resources. Salmon, lamprey, steelhead, sturgeon, and
river mussels seemed infinite. They were the staple of
all life on the Columbia Plateau. Eagles, bears, coy-
otes, and Indians were amongst those who relied on
the salmon, elk, deer and antelope that were abundant.
The rivers and streams abounded with beaver and
otters. Seals and sea

for First Foods harvest, food harvest, preservation,
sharing, consuming, celebrating, and the teaching and
learning that occur between and among generations —
would not be possible. There are direct links between
the First Foods and rights protected in the CTUIR’s
Treaty of 1855, and subsequent legal decisions, in-
cluding the right to fish, right to hunt, right to gather,
and water rights for in-stream flows and other Tribal
community consumptive uses. The First Foods is a
Tribal way of relating to the natural world. Because
First Foods

lions were known

Figure 1.6: Harvest Seasonal Round of the CTUIR First Foods (2015)

relate to Tribal
creation

to venture up the
Columbia River to
the great fisheries at
Celilo. Grouse,
quail, multitudes of
geese and ducks,
hawks, owls, badg-
ers, rabbits, and
other wildlife
shared the diverse
wetland, steppe,
desert, and upland
areas. Roots, nuts,
berries, mush-
rooms, medicine,
and fiber plants
were available and
changed with the
season. The
hillsides were
covered with lush

Designed by Donna Nez & Stephanie Kaping
bunch grasses. The

belief, where-
in the First
Foods prom-
ised to take
care of the
Indian people,
and Indian
people have a
reciprocal
responsibility
to take care of
First Foods.
Religion,
culture, and
natural
resources are
therefore
inherently
linked. We
don’t expect
others to share

timbered mountains were healthy. The river vegeta-
tion was lush. The water was cool and clean. The en-
try of spring on the Columbia Plateau with the arrival
of fresh plants and the dramatic return of the Salmon
were affirmed annually, year after year. First Food
feasts gathered the Tribes to celebrate this renewal of
life cycles together with their community.*

First Foods are critical to cultural perpetua-

tion. Without First Foods and access to them, many of

the “food-associated” cultural activities — preparation

the Tribes’
creation belief, but we hope others will understand
these inherent links exist, and this is why First Foods
(“natural resources”) are valuable to the CTUIR.*

Figure 1.6 shows the seasonal harvesting round for
the CTUIR tribes, as originally published in
“Saxu|Siwaala|Seewi’cs: River Mussels Through
Time (2015)” book, designed by Donna Nez and
Stephanie Kaping. *
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Figure 1.7: First Foods Serving Order on the Longhouse Table Informs DNR’s First Foods Mission

water (C1jus samon - Nifsux
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1.7 CTUIR DNR First Foods Mission
CTUIR Department of Natural Resources has been
using the framework of the First Foods to guide the
work that department does; the First Foods mission is
to “protect, restore, and enhance the First Foods — for

the perpetual cultural, economic, and sovereign
benefit of the CTUIR through population and habitat
management goals & actions; and natural resource
policies and regulatory mechanisms.” The First Foods
Mission was adopted by the CTUIR Board of Trustees
in 2006, and was made an integral part of the mission
and governance of the Tribal departments through its
inclusion in the Comprehensive Plan (2010), and each
of the departments speak to the First Foods Mission in
different ways.

In applying this approach, the DNR emphasiz-
es the reciprocal relationships between natural
resources and humans. This is a deeply held and wide-
ly shared belief within the Tribal community that
means humans are responsible for taking care of the
foods that provide sustenance to humans. This rela-
tionship is expressed in the concept of “reciprocity”
between the community and the environment. Further-
more, the First Foods management approach provides
the Tribal community with a means to “monitor” the
performance of its government as the diversity,
quality, and regularity of First Foods that can be
harvested, served, and safely consumed are direct and
meaningful indicators of the DNR’s management
effort and progress.’

Figure 1.7 illustrates the serving order of
First Foods on the CTUIR Longhouse table; this
Indigenous knowledge framework is used to direct the
efforts of DNR, and correspond to Tribal rights to
hunt, fish, gather, and graze Ceded and traditional use
lands. This framework for natural resource manage-

peer Y damas Cous Huckleberry
Xaws§ Wiwnu

O o0

ment seeks to reflect the unique Tribal values associat-
ed with natural resources and to emphasize ecological
processes and services that are undervalued by west-
ernized Euro-American natural resource strategies.
The First Foods framework prioritizes efforts to
renaturalize processes that sustain First Foods and
provides a direct and culturally appropriate means for
monitoring and reporting restoration progress to the
Tribal community.” The First Food serving ritual in
the Longhouse is based on this order, and reminds
people of the promise the foods made, and the peo-
ple’s reciprocal responsibility to respectfully use and
take care of the foods. The longevity and constancy of
these foods and serving rituals across many genera-
tions and their recognition through First Food ceremo-
nies demonstrate the cultural and nutritional value of
First Foods to the CTUIR community. Even though
the means to pursue, acquire, process, and prepare
First Foods have changed dramatically following Euro
- American settlement, the First Foods and their
serving order have remained constant. First Foods
have not been replaced in the serving ritual despite the
availability of new, introduced foods. For instance,
bass and wheat have not replaced salmon and cous.
When new foods are served at Tribal meals, they are
not recognized in the serving ritual; instead, they are
served after First Foods and with no formal order or
sequence.®

The First Foods Mission is also well-
documented through technical guides and scholarly
articles published by DNR. These include: Forest
Management Plan (2010); Umatilla River Vision
(2011); Ecology and Society paper, “Aligning
environmental management with ecosystem
resilience” (2018); First Foods Upland Vision (2019);
and Climate Adaptation Plan (2022).
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1.8 CTUIR Climate Change Engagement
CTUIR has been addressing the climate crisis for
millennia through culture, restoration, advocacy, and
sovereignty work the

sources. These species don’t require much of the ener-
gy and carbon intense needs of agricultural species,
and have demonstrated their inherent climate resili-
ence through many landscape altering events.

Tribal government and
community engages in. |
Increasingly, academic
institutions are begin-
ning to acknowledge
the role of global
colonization in driving
factors that create the
climate crisis, and has
been noted as such in
recent Intergovernmen- 2
tal Panel on Climate
Change (IPCC)’s
Climate Assessments

Close connections to First Foods empower Tribal
people to be observers of change and stewards of
natural resources.

Past Engagement
» This Climate Adaptation Plan is
¥ o not anything new, but the most
" | recent step in a long line of pre-
paring for extreme natural disaster
events and long term climatic
shifts, and serves as a place to
collect and celebrate the work that
has come before us.
e 2008 - ATNI Climate Change
and Adaptive Government
Workshop and two-day event
e 2012 - “Facing Climate
Change: Plateau Tribes” outreach

(2021).

Food Systems and Climate Change
A predominant source of carbon emissions caused by
global colonization is food production, processing,
transportation, and waste. Food systems contribute
between 10-30% of annual greenhouse gas emis-
sions. "
These carbon emissions can from sources like:
. Land conversion into farmland and soil carbon
loss from tillage;
. Energy intensive synthetic fertilizer production
and application;
e  Noxious gas emissions from food processing
plants and operations;
. Transportation miles and refrigeration costs in
shipping food;
. Methane emissions from food waste decom-
posing in landfills.

First Foods and Climate Resilience
Unlike agricultural plant and animal species that re-
quire supplementary nutrition and irrigation, First
Foods are “place-based” and innately suited to their
natural climate, representing “pre-fossil fuel foods”
that fed robust and vibrant Indigenous societies for
millennia before carbon was emitted from fossil fuel

video production

e 2013 - BIA Tribal Resilience Grant $250,000 to
then-Dept of Science and Engineering (DOSE) for
a dedicated planning/research position

e 2015 - CTUIR Climate Change Vulnerability
Assessment for the CTUIR reservation

e 2016 - Climate Change Online Data Viewer from
OIT GIS Program

e 2016 - Hazard Mitigation Plan chapter on climate
change included in document update

e 2017 - Climate Adaptation Planner position hired
to develop an adaptation plan

e 2018 —Youth and Climate Change Video Project
from Education and Child & Family Departments

e 2019 - Women’s Foods Data Monitoring Project
from BIA Tribal Resilience grant

e 2019 - Preparing for Fire Project for air quality
and traditional burning from Meyer Memorial
Trust grant

e 2018 & 2019 - Participation with regional, ATNI,
and national climate change forums for Tribes

e 2015—2020 - Participation with Carbon Taxing
Legislation in Washington & Oregon

e Nov 2020- June 2021 - Climate Adaptation
Webinar Series hosted by CTUIR

e Dec 19 2022—Climate Adaptation Plan adopted

CTUIR Climate Adaptation Plan

FINAL 2022

CTUIR CAP Ch | Page 24



1.9 Summary of Adaptation

Recommendations
The following Chapter 2 provides a brief overview of
climate modeling and projection efforts that have been
conducted for the Pacific Northwest and for CTUIR
specifically. Chapter 3 “Sapatunxwit Adaptation
Goals” reviews specific climate projections for
impacts that will affect First
Foods and the CTUIR com-
munity. These impacts are
divided into seven areas of
focus: A) Water, B) First
Foods Availability and
Access, C) Infrastructure and
Built Systems, D) Human
Health and Happiness, E)
Energy Production and Use,
F) Economics and Communi-
ty, and G) Tribal Sovereignty
and Treaty Rights. This chap-
ter also contains extensive
adaptation goals that have
been community-identified
through the Climate Adapta-
tion webinar series, conducted

from November 2020 to June
2021, as virtual outreach and
engagement. Though these

Sustaining First Foods and cultural
knowledge will be essential for building
climate resilience. o

2. Information Collection, Sharing, and

Networks for Tribal Sovereignty
Tribes (especially those with federal recognition and a
reservation land base like CTUIR) have the unique
right to self-determination of their Nations, which
includes the ability to set and enforce certain
regulations. Information collection and analysis that
__ centers Indigenous knowledge is

essential to the maintenance of this
ability. Working with other partners
and Tribes can also support and

expand this ability for the benefit of

3. Training, Education, and
Opportunity for Tribal
Community

s adaptmg to changing conditions.

~| Opportunities for education and

*8 training exist in all areas of focus,
for all ages and occupations, and are
especially important for:

Tribal Youth and Students —

adaptation goals are specific to each area of focus,
broad themes emerge, and inform how the Tribal
community plans to build resilience to changing
conditions and needs.

1. First Foods Knowledge, Access,

Processing, and Safe Harvest
Reciprocal systems of responsibility to First Foods are
central to CTUIR culture and ways of life. These
relationships have sustained Tribal people through
other cataclysmic events, and are robust to climate
changes when land management practices are placed
in Indigenous stewardship. Securing and expanding
Tribal Member and community ability to uphold these
reciprocal relationships is a core adaptation priority.

who are future leaders and most im-
pacted by future changes;

o Tribal Harvesters and Entrepreneurs — who spend
much of their time outdoors and will experience
disproportionate mental and physical health im-
pacts.

4. Flexibility/Adaptability in Governance,
Economy, Community, and Self

Though less dramatic than extreme weather events,
uncertainty and seasonal variability are also part of
climate impacts Tribes will experience. Historic
conditions are no longer a reliable measure of climatic
conditions, and governments and communities must
be able to anticipate variability by implementing
flexible and adaptive strategies for all services, events,
and within family units and self.

CTUIR Climate Adaptation Plan
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5. Building Capacity to Implement

Adaptation
Tribes have always adapted to natural
changes in climate, and these resilience
strategies are threaded throughout cultural
and First Foods learnings. Tribal govern-
ments and communities often have vast
knowledge and enthusiasm to tackle emerg-
ing problems, but capacity to fund, adminis-
ter, and implement these strategies on a
broad scale are a limiting factor. Securing
programmatic funding for adaptation
strategies, expanding Tribal community
capacity to implement adaptations, and
prioritizing solutions with an interdiscipli-
nary approach will be essential for the
success of these strategies.

Excerpt Citations

1. “Wiyaxayxt,|Wiyaakaa’awn: As Days Go
By: Our History, Our Land, and Our People.”
Karson, Jennifer; Cash Cash, Philip E.; Con-
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liam; Lang, William L.; Luce, Charles F.;
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Sampson, Donald; Tovey, John David Jr.
2006. Tamastslikt Cultural Institute.
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Tribes of the Umatilla Indian Reservation
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use, Umatilla, and Walla Walla. Hunn, Eu-
guen S.; Morning Owl, E. Thomas; Cash
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2015 Confederated Tribes of the Umatilla
Indian Reservation.
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Through Time” CTUIR 2015.

5. The Umatilla River Vision. Confederated
Tribes of the Umatilla Indian Reservation

Department of Natural Resources; Krista L.
Jones, Geoffrey C. Poole, Eric J. Quaempts,
Scott O’Daniel, Tim Beechie. October 1,
2008, Revised May, 2011 by Eric J.
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6. Umatilla Indian Reservation Hazard Miti-
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8. “First Foods Upland Vision.” Confederat-
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Department of Natural Resources Bryan A.
Endress, Eric J. Quaempts, Shawn Steinmetz
April 2019. DOI:10.13140/
RG.2.2.30561.35689

9. Quaempts, E. J., K. L. Jones, O'Daniel, S.
J.; Beechie, T. J.; and Poole, G. C. 2018.
Aligning environmental management with
ecosystem resilience: a First Foods example
from the Confederated Tribes of the Umatilla
Indian Reservation, Oregon, USA. Ecology
and Society 23(2):29. https://
doi.org/10.5751/ES-10080-230229.

10. Vermeulen, SJ, Campbell BM, Ingram J
SI. 2012. Climate Change and Food Systems.
Annual Review of Environment and
Resources.

Additional References

and Resources
“Foods Named Themselves” story from
Umatilla Language Dictionary
DNR Forest Management Plan (2010)
Umatilla Language Dictionary (2016) and
online resource (2021)
Yellowhawk Community Health Assessment
Report (2016; to be updated 2022)
CTUIR Energy Policy (2009)
CTUIR First Foods and Food Systems
Assessment (2020)
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Figure and Photo Credits

e Chapter One Cover photo “DNR Fisheries on the
Columbia” CTUIR DNR Fisheries

e “Foods Named Themselves” story background
photo “Mission Falls” CTUIR DNR

e Figure 1.1 “UIR Boundaries and Land
Ownerships”, CTUIR DNR RAF

e Figure 1.2 “CTUIR Ceded Boundaries Map”,
CTUIR OIT GIS

e Inset photo, “Tamayct at TCI” CTUIR DNR
CRPP

e Inset photo, “Economic and Community
Development staff at Wanapa” CTUIR DECD

o Figure 1.3 “CTUIR Traditional Use Area Density
Map”, CTUIR OIT GIS

e Figure 1.4 “CTUIR Revised Organizational
Chart”, original from Comprehensive Plan 2010,
revision BOT approved in 2022.

o Figure 1.5 “CTUIR Government Integration
Chart,” Comprehensive Plan 2010.
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Inset photo, “Cultural landmarks on Columbia
River,” CTUIR DNR CRPP.

Inset photo, “Elk in Snowy Conifer forests,”
CTUIR DNR CRPP

Figure 1.6 “CTUIR First Foods Seasonal Round,”
Saxu|Siwaala|Seewi’cs: River Mussels Through
Time; Donna Nez and Stephanie Kaping 2015.
Figure 1.7 “First Foods Mission Serving Order,”
CTUIR DNR Eric Quaempts.

Inset photo, “CTUIR Tribal Members dig roots
during excursion,” CTUIR DNR CRPP.

In-set photo, “CTUIR Tribal Member Manaia
holds up Xaws (Roots)” Althea Huesties-Wolf.
Reference panel photo; “RAF forest stocking
density project tour,” CTUIR DNR FFPP
Reference panel photo; “ Camas fields at Indian
Lake,” CTUIR DNR CRPP

Credit Inset photo, “Longhouse Gathering,”
Wenix Red Elk, CTUIR DNR CRPP.
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Water
(Surface- & Groundwater)

Water is the first and last of the
First Foods, and will be
profoundly affected by climate
changes. Both surface and
groundwaters will be impacted,
and the effect of this ripples out
into all other areas of life.

First Foods
Availability & Access

Protecting and enhancing cultur-
al and sustaining connections to
traditional First Foods through
their natural availability, health,
and abundance, as well as Tribal
member ability to access these
foods, is essential.

Infrastructure & Built Systems
Buildings, roads, bridges, and
communication networks are
some of the ways Tribal
Members access sovereignty and
Treaty Rights. These will face
impacts from extreme weather
and chronic stress.

CTUIR Adaptation Wheel

“That which is connected cannot be separated.”
- Atway Louie Dick, Tribal Knowledge Keeper

Indigenous knowledge is reciprocally interconnected. To
parse out climate impacts into separate efforts detracts from
this vision of a connected world. Our plan focuses on
intersections of climate impacts for a holistic adaptation
approach that does not sever natural connections.

The following sections examine the effects climate change
will have on each of these areas of Tribal resources, as well
as provide adaptation goals and strategies to achieve them.

Human Health & Happiness
For Tribal people health is more than
just medical. Cultural and spiritual
connections to land and First Foods
affect physical and emotional wellbe-
ing, and chronic and acute impacts
must be mitigated to protect these
connections.

Energy Production & Use
Alternatives to fossil fuel energy come
in different forms, and all have some
environmental cost. Improving energy
efficiency, reliability, and diversity of
sources at a local level will build
resilience.

Economics & Community
Global and local extreme weather
events threaten economic and commu-
nity safety and stability. Availability of
goods and services will be challenged
by long and short term climatic
changes.

Sovereignty & Treaty Rights
Tribal self-determination and reciprocal
systems of responsibility to First Foods
are opportunities for Tribes to be
climate leaders, and Tribes have specif-
ic tools to enact standards and practices
that impact the entire region.

CTUIR Climate Adaptation Plan
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Chapter 2 : Connecting Climate & First Foods

2.1 CLIMATE IMPACTS TO THE [~
PACIFIC NORTHWEST REGION

Global heating will impact each ecore-
gion differently. In the Pacific Northwest
(PNW), climate change projections show
the primary impact will be warmer win-
ters, affecting seasonal precipitation and
regional hydrology. These impacts can be
organized under three main categories:
Winter precipitation is more likely to
fall as rain instead of snow, or as
rain-on-snow events that shift river

~

Heavy rains &

4 rain-on-snow

d

d
d

AN

More severe

' drought and heat

J
N

Frequent wildfire
and smoke

¢

J

has profound effects on the life
that depend on that water. Figure
2.1 shows modeling projections
of the Umatilla River’s hydrolo-
gy shift under future conditions,
conducted by CTUIR OIT GIS
specialists Scott O’Daniel and
Bethy Rogers-Pachico (2019).
Historic weather pattern data
was input into statistical model-
ing programs, and was projected
to the end-of-century (2100)
using several global climate

seasonal cycles;

Increased frequency and severity of summer
drought situations that place co-management of
water in conditions of conflict;

Increased risk of unintentional and catastrophic
wildfire, both from fires close to home and far
away, as smoke impacts large regions.

A shift in the way precipitation falls on the landscape

change action scenarios, called
RCP’s. Measurements of water conditions were
taken at the Gibbon water gage on the Umatilla
Indian Reservation (UIR) Eastern Boundary.
The points in blue show the historic hydrology of
the river, with the expected peak flows occurring
March to May, as snow in the mountains slowly
melts and filters into streams and tributaries. The
points in red show the

Fig 2.1: CTUIR OIT “Future Flows of the Umatilla River Basin” Model

statistical modeling of
basin flows for the years

@ Historic (Pre-1900’s) Flows Gibbon

70

o

w (cms)

-
r—P

average monthly flo

@ 2080-2100 Modeled Flows

2080-2100.

These future flows
are seen to be increased
in intensity, with an
extremely wide margin of
variability. There is a
shift of peak flows into
the winter to December
instead of from March
and April historically.
Error bars demon-
strate the confidence
intervals of each data
point, and red and blue
shading illustrates the
variability that exists at
each point. As we see,
not only do future
projections of the river

R

> $
3 o N
W N

CTUIR Climate Adaptation Plan

FINAL 2022

CTUIR CAP Ch 2 Page 30



increase in winter flows, but there is also a large
scale of variability in these estimates, showing that
flows in the river could differ dramatically from
one year to the next.
This shift has implications for First Foods and
reciprocal responsibility that Tribal people have
upheld since time immemorial.

bination of winter snow and spring/autumn rain.
As winters warm, there will be less intense overall
effects on rain-dominated river systems, but large
changes in hydrology that depends on snow for sum-
mer base flows. The Blue Mountain and Columbia
Plateau ecoregions are mid-elevation landscapes dom-
inated by a mixed snow/rain hydrology, where much
of the annual precipitation falls as

2.2 WINTER PRECIPITATION g_"\;
The PNW has a combination of different o
hydrologic systems, including: -

snow in the mountains, and rain at
lower elevations, with most rain-
fall during spring and fall months.
Figure 2.2 shows a number of

Heavy rains &
rain-on-snow

o Rain-dominated systems where high
precipitation falls as rain for most of the year
(typically coastal locations with warmer winters);

e Snow-dominated systems in high elevation areas
that accumulated winter snow pack, which melts
slowly as the summer progresses;

e “Mixed rain and snow” systems that have a com-

watersheds within the CTUIR Ceded lands, bordered
by the Umatilla, Wallowa-Whitman, and Malheur Na-
tional Forests as they will be affected by changing
seasonal precipitation (Clifton et al 2018). This map
measures “days of the water year when 50% runoff
has occurred” within historical period on the left side,

Figure 2.2: Blue Mountains Comparison of Historic and Projected End-of-Century Measure of Snow Pack Melt

N Day of water year when
i 0 20 40 80 12%' ; 50% runoff has occurred ——— Streams with no VIC flow data
omelers
Miles <150 — 4170 0 180 E Hydrologic analysis boundary
l|‘ 0 20 40 80 120 150 to 160 >180 P Biue Mountains national forests
160 to 170
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and in a modeled future of 3°C (5.4) of warming by

2080 on the right. If the “water year” begins in

October, then the stream colors indicate how long

into this time period it is when half of the stored

water has been released.

o Red indicates less than 150 days into the year
(before February),

2.3 SUMMER DROUGHT

Under historic conditions, precipitation falls in
winter months as snow in the higher elevations, and
remains until warming weather in spring caused the
snow to melt slowly over the season. This slow melt
would infiltrate into the soil, and travel through
pores and aquifers to ultimately reach the rivers and

e Orange indicates 150-160 days
(early to mid-February);

e Yellow indicates 160-170 days
(early March);

More severe

' drought and heat

streams as “base flow.”

Figure 2.3 illustrates how rainfall
at higher elevations ends up in
river systems in three ways

o Light blue indicates 170-180 days
(mid-March);
e Dark blue lines indicate greater than 180 days
(late March and beyond).
On the left in the historical period, much of the Blue
Mountain watersheds retained their snow pack into
the spring, with the majority of streams showing
50% runoff in 170 to 180 days or greater, into the
March month. On the right in the 2080 projection,
this is reversed; many of the watersheds are predict-
ed to lose half their runoff in under 170 days, some
as early as before February in the northern Walla
Walla River basin (Clifton et al, 2018). This
illustrates the magnitude of change warming winters
will have on snow pack accumulation and stream
flow.

(ThePhysicalEnvironment.com):

o Direct channel precipitation: water is added as
rain falls directly on rivers and streams;

e Overland flow: water is added as “runoff”
moving across the top of the soil;

o Interflow: water percolates into the shallow
water table or deeper groundwater flow, and
moves through soil pores out into river channels.

Rainfall (as opposed to snowfall) is more likely to be

added as overland flow, and creates greater potential

for associated soil erosion due to heavy rainfall
events. This also reduces opportunity for water to be
added as interflow, reducing the amount of water
that is passively released into rivers during dry
months. Lower quantities of this river base flow
means this water becomes hotter, especially in
combination with extreme heat

Figure 2.3: Precipitation Becomes River Base Flow in Three Ways

events during these same
months. This creates concerns

CTUIR Climate Adaptation Plan

Direct Channel
Precipitation
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about harmful algal growth,
reduced dissolved oxygen, and
lethal temperature limits for
aquatic species.

Figure 2.4 illustrates the se-
verity of these two impacts on
|| Pacific Northwest watersheds
(USGCRP 2014). Colored dots
w | | indicate the degree of change
in summer (July to September)
stream flow projected by mid-
century (2040). Additionally,
color gradients display the
reduction in snow pack runoff
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that will result. This ranges
from light brown at an
increase of 5%, to dark brown
indicating a reduction of 50%.
In this map, CTUIR Ceded
lands are likely to experience
moderate decreases in snow
pack runoff, estimated at 10-
20% reduction, though more
severe loss of snow pack is
projected for much of
CTUIR’s traditional use areas
(USGCRP 2014).

2.4 WILDFIRE &

SMOKE RISK
While the Columbia River
Plateau ecoregion is adapted
to periodic fire, and requires
low intensity fires to keep

habitats healthy, climate change will increase the fre-

Figure 2.4: Projected Reduction in Summer Streamflow and Snow Pack Runoff

Change, 2040s
Summer (July-Sept)
ow

0% ta +1%
20% 10 -10%
-30% ta -20%
40°% to -30%
-507% to -40%
< 50%

Runoff

+5%

M.
.,

90000

Frequent wildfire
and smoke

¢

quency and intensity
of fires beyond what
is beneficial. Warm

winters have the po-
tential to benefit the

growth and spread of invasive grasses with high fire

fuels capability. Grasses take advantage of wet condi-

Figure 2.5 illustrates areas burned between 1984
and 2008 (24-year period) in orange, and areas af-
fected by insects or disease between 1997 and 2008
(11-year period) in brown. Often these two

forest impacts compound each other to worse the
severity of each event. Insect and disease outbreaks
often follow wildfires where trees are weakened,
resulting in tree mortality, and creating increased fire

tions in spring to put on
biomass before becom-

Figure 2.5: Fire Disturbance and Associated Insect and Disease Pressure on PNW Forests

ing dormant ahead of
summer heat, creating a
heavy vegetation load
for potential wildfire
ignition. Summer
drought also creates
water stress for trees
and large shrubs that
require soil moisture
throughout the season.
Stressed trees are also
more susceptible to
insect and disease
infection.
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risk (USGCRP
2014).

Figure 2.6: Projected Increases in Areas Burned in the PNW with 1.8°F (1°C) of Warming

Combined
with federal fire sup-
pression policy and
criminalization of f
Indigenous cultural
burning over the last
century, the vegeta-
tion fuel load in
many Pacific North-
west forests creates a
higher risk of facili-
tating the spread of

@ojected Increas)
in Area Burned

@ 600% to 700%
®® 500% to 600%
@& 400% to 500%
@, 300% to 400%
. 200% to 300%

100% to 200%

catastrophic wildfire.

Not modeled )

&

Figure 2.6 maps projections for fire risk in a 1.8°F
(1°C) warmer future. Much of CTUIR’s Ceded and
traditional use areas are expected to experience 400-
700% risk increase within forested lands, and a 100-
200% increase within grassland habitats (USGCRP
2014). Wildfire poses serious risk to infrastructure,
public safety, wildlife and plants, and to air quality
through the smoke generated. Forest stocking density
rates of trees can be managed to reduce the spread of

Figure 2.7: Observed Change in Very Heavy Precipitation in U.S.

predatory insects, with selective thinning to remove
weak and crowded trees can increase the distance
between individuals to prevent rapid transmission.
Indigenous cultural burning is also being utilized on
public and reservation lands, as CTUIR Range,
Agriculture, and Forestry (RAF) Program works with
various agencies to conduct prescribed burns.

2.5 COMPOUNDING FACTORS

Warm air holds more water, thus
seasonal storms will carry more force,
and move more slowly. Heavy precipi-
tation is categorized as 1 inch or more
of rain or snow in 24 hours. While the
Pacific Northwest is likely to experi-
ence less intense increases in heavy
precipitation (both in the form of rain
and snow) than other parts of the Unit-
ed States, higher rainfall during humid
seasons creates problems of flooding,
landslide, and soil erosion into sensi-
tive and unprotected waterways.
Figure 2.7 provides an overview of
how regions across the United States
are expected to experience changes in

heavy precipitation (NCA USGCRP
[v] . .
Change (%) 2014). An increase of 12% in heavy
B [ 1 B - - - precipitation events is small compared
<0 0-9 10-19  20-29 30-39 40+ to Southern, Midwestern, and
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Northeastern increases, but still has the
potential for devastating impacts to the

Figure 2.8: Changes in Number of Days of Extreme Heat

-30

region’s resources, economies, and
communities.

Extreme heat is categorized as temperatures
over 90° F for one or more days. The fre-
quency, intensity, and duration of these
events is highly likely to increase under cli-
mate change. Heat is a concern for many
reasons, and can be deadly for a number of
demographics of people who are particular-
ly vulnerable. Heat can cause additional
complications for those with pre-existing

-20 -10 10 20 30

cumate QD cenTrAL

medical conditions like diabetes and cardiac illness.
Prolonged exposure can also be dangerous for those
who lack areas of refuge or access to cooling, such as
outdoor workers, and those without housing. Heat can
also stress animals, trees, and large shrub species, es-
pecially when coupled with long periods of drought,
and has even melted some kinds of infrastructure.

Figure 2.8 illustrates the change in frequen-
cy of extreme heat events across the United States

since 1979 (Climate Central, 2019). Dots in the blue
gradient represent areas that have experienced a
decrease in frequency of hot days; dots in the red
gradient are areas that have experienced increases in
frequency of hot days. The Pacific Northwest has
experienced 10-30% increase in frequency of extreme
heat, with the burden of adaptation falling dispropor-
tionately on those without existing adequate access to
cooling.

Figure 2.9: Lifecycle Expansion of Predatory Insects

Predatory insects also benefit from warming
winters. Both native and non-native populations

SPRING

SLETene

WINTER

FALL

Rk of human
infection greatest
n e sprng and

are very likely to increase, as fewer will be
culled by freezing temperatures over sustained
periods of time in the winter. Warm winters, wet
springs, and hot summers benefit the growth
and reproduction cycles of many predatory
insects like ticks, pine beetles, and mosquitos.
Figure 2.9 is a stylized illustration of the
lifecycle of a blacklegged tick (Ixodes scapu-
laris) (Beard et al 2016). Warming conditions
are likely to prolong seasons of reproduction,
resulting in higher densities of these insects.

HINWNS

These insects create hazardous safety concerns
for trees and wildlife, as well as a quality of life
and health issue for humans and pets; also many
are vectors for serious disease. Proliferation of
these insects can restrict access to First Foods
harvest opportunities, as well as negatively
impact the health and abundance of First Foods
themselves.
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2.6 OCEAN ACIDIFICATION

While CTUIR is not a Tribe that relies
directly on coastal resources, many First
Foods and their habitats do depend on
anadromous fish migration that bring
marine nutrients inland to riverine ecosys-
tems that rear them. Salmon and Pacific
Lamprey are the best examples of this
interconnection between river and coastal
ecosystems, as these species spend their
juvenile years in inland freshwater streams,
and migrate to the ocean to grow big in
nutrient-rich marine waters. When these
fish return home to freshwater streams,
their bodies decompose and return these
accumulated nutrients to river systems.
Figure 2.10 provides a map of the ways
in which salmon enrich inland ecosystems
through their yearly decomposition on
these landscapes (National Park Service).
Because of this integral connection to
coastal resources, CTUIR does have justifi-
cation for concern over climate impacts to
ocean acidification. Oceans have currently
absorbed much of the carbon dioxide that
has been released, but this changes the
ocean water’s chemistry as a result.

Figure 2.11 provides evidence of
this changing chemistry monitored at an
ocean research site in Hawaii (HOT 2021).
Since 1980, the Pacific Ocean has experi-
enced a 0.1 decrease in pH (becoming more
acidic). While this might not sound like a
large change, in a 40-year period of time,
the Pacific Ocean experienced a 30%
increase in acidity (NOAA 2021).

Acidification is a harm to marine
ecosystems by threatening the availability
of carbonate (HO-;>") that comprises the
protective shells of many organisms,
including phyto— and zooplankton which
are foundational in coastal food webs.

Figure 2.10: Marine Nutrients Return to Inland Ecosystems
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Figure 2.11: Changing pH (Vertical Axis) of Pacific Ocean Waters
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Figure 2.12 illustrates the impact of 2.7 UNKNOWNS AND FEEDBACK LOOPS

ocean acidification on marine ecosystems; this There are a number of elements in predictive modeling
diagram was sourced from “Into the Salish whose effects are so-far unknown; some of these have
Sea” (https:/intothesalishsea.org/the-most- the potential for disastrous consequences for climate
insidious-threat-to-our-ocean/) (2021). Because adaptation.

Salmon connect river and ocean environments

together, inland Pacific Northwest Tribes like Breakdown of Atmospheric Circulation Patterns
CTUIR have a responsibility to be engaged with Atmospheric circulation patterns like the jet stream,
coastal management policy to protect and Pacific Decadal Oscillation, and El Nino/La Nina
preserve these connections. occur in response to air temperature and moisture

content, and are responsible for driving established

Figure 2.12: Ocean Acidification Threatens Marine Ecosystems (from Into the Salish Sea)

Ocean Food Web at Risk

Ocean acidification threatens every marine animal
and the billions of people who depend on them
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seasonal patterns. As air warms globally, the predicta-
bility of these patterns is disrupted, and result in
unexpected weather events.

Extreme cold events, known as “polar vortex-
es,” are the result of decay in established atmospheric
circulation patterns that keep polar air closely circulat-
ed above the Arctic. As polar vortexes become more
likely to occur, cold air is pushed further south into
Canada and the United States, making it more likely
that some places will see more extreme cold than they
have historically experienced. A recent example
occurred in Texas, February 2021, as record low cold
temperatures and snow fell on unprepared residents in
the southern U.S. Electrical grid failures left over 10
million people without electricity for days (Busby et al
2021).

Alternatively, the unpredicted heat event that
occurred across the Pacific Northwest in June and July
2021, as a “heat dome” that reached 116°F (47°C) in
Portland, OR, enveloped the region for over a week,
and killed more than 1,000 people in the Pacific
Northwest (Neal et al 2022). This event was estimated
to be a 1-in-1,000 year event (Neal et al 2022) though
disruption of atmospheric circulation patterns may
bring additional surprises.

Changing Glacial Albedo
Albedo is defined as the reflectivity of an object; light
colors have greater reflectivity than dark colors. This
has implications for global heating: loss of glacial ice
decreases reflectivity and increases absorption. As
polar ice melts due to warming, white glacial ice that
historically reflects solar radiation is converted into
open ocean or dark terrain, which absorbs light and
heat. As more glacial ice is lost around the world, the
faster the rate of heating will pick up in a harmful
feedback loop (Rutherford et al 2017).

Oceanic Methane Hydrates and
Melting Permafrost
Beneath the Arctic Ocean, frozen methane hydrates
make up a significant amount of total mobile carbon
sources on Earth, and are only stable under a narrow
temperature range (Ruppel and Kessler 2017). These
gas hydrates are also present in marine soils and

permafrost areas in terrestrial regions around the Arc-
tic. As these northern regions warm, hydrates dissoci-
ate from their frozen state and become mobile in
waters and atmosphere. Methane is an incredibly po-
tent greenhouse gas, with 84 times the heating poten-
tial of carbon dioxide over a 20-year period (Abdel-
Shafy and Mansour 2018). Thus methane hydrate
dissociation presents another feedback loop: more
carbon is released as these soils warm (Knoblauch et
al 2018). Many factors including depth and strength of
the gas hydrate storage and the permeability of soils,
and modeling is ongoing.

Earth’s Shifted Axis
Even astronomical factors can affect rates of warming
and effects of change. Recent studies have reported
that Earth’s axis has shifted as a result of a number of
factors, predominantly melting glacier ice caps and
pumping of groundwater causing redistribution of
water on Earth. Climate changes heighten demand for
consumptive water and places pressure on ground-
water resources to meet needs of global communities
(Deng et al 2021). This shift in Earth’s axis is likely to
have some effect on how life functions, though there is
much that is still unknown.

2.8 CTUIR CLIMATE CHANGE
VULNERABILITY ASSESSMENT

Assessing priorities is a typical approach to climate
planning, and ideally engages affected communities in
facilitating informed conversations around impacts
and planning. As part of a 2013 BIA Tribal Resilience
grant awarded to CTUIR, a Vulnerability Assessment
was conducted in 2015 to assess Tribal community
priorities and perform downscaled climate modeling
for the Umatilla Indian Reservation.

Climate Projection Modeling
Climate projections are generated from statistical
modeling that examines historic data and performs
thousands of iterative likelihood scenarios that ac-
count for increasing carbon dioxide levels. These re-
sulting models demonstrate likely scenarios for chang-
ings in climate, tracing different predictive outcomes
based on optimistic or pessimistic visualizations of our
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human activities. There are standard recognized
climate modeling scenarios, and many have short
hand names to easily compare across disciplines.

Representative Concentrated Pathway (RCP):
RCP 4.5 demonstrates a future where societies
have worked to radically reduce current carbon
emissions, whereas RCP 8.5 demonstrates what is
likely to happen if societies continue to carry on
with “business as usual,” making little or no
attempt to curb our carbon emissions.

IPCC Scenario Families: International model-
ing scenarios illustrate different future approaches
to energy and development. Many projections use
the A1B scenario, which assumes a future where
rapid economic growth, and global population
peaks in mid-century and declines thereafter, with
the rapid introduction of new and more efficient
technologies that are balanced between fossil fuel
and renewable energy sources.

Degrees of Warming (°C/F): These projection
scenarios are based on overall global temperature

increases. 1°C (1.8°F) is a level of warming that is

and climate modeled seasonal patterns. Overall,
warming temperatures, increased days of extreme

heat, and changes to precipitation were predicted. This

information was then used to conduct a vulnerability

assessment workshop, where participants ranked the
sensitivity and adaptive capacity of key items of
concern.

Key Items of Concern, Sensitivity, and Adaptive
Capacity

As part of the Vulnerability Assessment, a working
group was convened periodically over the course of 6

months to discuss potential climate change impacts to

the region, and how that might affect Tribal resources.
These were distilled into Key Items of Concern
(KICs). These were used to frame the group discus-
sions at the one-day workshop in which community

and staff were asked to participate. In small groups

and individually, workshop participants were asked to
assign sensitivity and adaptive capacity of KICs.

Adaptive capacity: a score of AC1 means that a
KIC has very low ability to change its conditions
(example: resident freshwater mussels), compared
to a score of ACS (example: elk are able to

almost sure to occur, with cur-

migrate readily).

rent efforts aimed at curbing a
1.5°C (2.7°F) and 2°C (3.6°F)

Figure 2.13: CTUIR Vulnerability Assessment Summary of MACA Modeling
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e Sensitivity: a score of S4
would indicate a very sensitive

Figure 2.14: Vulnerability Assessment Key Items of Concern (KICs) for CTUIR

KIC (example: Salmon are

. S0
impacted by waters

temperatures of 68° F). ACO

Figure 2.15 above shows the -
ranking of various KICs as they
were scored according to their AC2
sensitivity and adaptive capacity
(CCVA 2015).

e Chinook Salmon are colored in| AcC3
red in the top right corner of
the matrix, indicating that they
are very sensitive to changes in
water quality and quantity, and
very limited in their ability to

o Water
[short-term)

AC4

S1 S2 S3 S4

* Chinook Salmen

® Cous

* Elk

* Agriculture
(Non-irvigated
crops)

* Huckleberry e Agriculture
{Irrigated crops)
o Water

(long-term)

o Wildfires

* Flooding

® Increases in
rime
o Heat waves

o Vector-
borne
diseases

* Population
dynamics

migrate from one stream to
another.

o Cous, Elk, and Huckleberries were ranked as
sensitive to changes, but slightly more able to
adapt;

e Non-First Foods KICs like Agriculture, Flooding,
and Long Term Water Use were thought to be
sensitive, but could be adapted to suit a changing
climate.

e Other KICs like Vectorborne Illness, Population
dynamics, and Short Term Water Use were not
sensitive and could be easily adapted to the
projected climate impacts.

This provides a Tribal staff and community-based
snapshot of the perception of climate risk and where
adaptation will need to occur. To inform the Climate
Adaptation Plan, follow-up interviews were conduct-
ed with a number of event participants, to identify
report strengths and opportunities to improve these
approaches. Hindsight considerations centered around
relative scale that participants placed on ranked
adaptive capacity as compared to number values

assigned. Some expressed resistance to the idea of
prioritizing one First Food species or KIC over anoth-
er, contradicting the inherently integrated idea of
Tamanwit.

For more detailed information on this report
and it’s findings, please read the CTUIR Climate
Change Vulnerability Assessment (2015); https://
ctuir.org/departments/natural-resources/climate-

adaptation/climate-projection-resources/ctuir-climate-
change-vulnerability-assessment-2015/

2.9 IMPLICATIONS FOR REGIONAL
POLICY DECISIONS

Because of this regional interconnectedness, any
policy decisions must consider implications of climate
adaptation actions not just to immediate environ-
ments, but also the needs of those that are connected
to them by a longer chain. This also has implications
for international policy, since migratory fish spend
much of their lives in internationally regulated oceans,
and different nations have varied responses to climate
change, invasive species management, and
overharvesting issues.
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energy flows.

“Water
Is the alpha, and it
is the omega, the
first and the last,
beginning and
end.”
~Thomas
Morning Owl,
Umatilla Language
Master Speaker

“Like the First Foods table settings, a functional These seasonal patterns vary between wet and dry
Umatilla River would be dynamic throughout the years. The native riverine and riparian communities

annual cycle, yet consistent and reliable across are adapted to and depend upon these dynamic
decades. During winter, snowmelt water fills the physical conditions for their growth and survival.
main channel, causing the river to fill dry channels, Thus, maintaining a functional Umatilla

inundate the floodplain, scour fine sediments from  River for First Foods requires managing for the
the streambed, and cut new channels with its high-  range of dynamic river conditions (and not simply

During summer, flows recede and the river ~ Vision, 2011).” This section examines those
abandons some old channels for new channels. impacts to waters that flow over lands.

static levels) throughout the year (Umatilla River

1. Unpredictable Snowfall
Warming winters will reduce the reliability of snowfall, and
increase the percent of precipitation that falls as rain and as rain-
on-snow events.
75-100% reduction in SWE into the 2080s over much of Ceded
lands (Clifton et al, 2018) as seen in Figure 3A.1 (page 45).

2. Faster Melt of Winter Water

Unlike snow, warm winter rain increases runoff into rivers and
streams immediately, resulting in winter flooding.

Increasing frequency of heavy precipitation events, measured as
estimated 12% increase in the maximum daily precipitation into
2050 (Salathe et al, 2014) as seen in Figure 3A.2 (page 46).

3. Shifted Seasonal Hydrology

Peak flows of rivers and streams will shift from late spring to mid-
winter, and increase chances of winter flooding. This can create a
disconnection with aquatic ecosystem seasonal cycles.

15-30 day peak flow shift by 2050, 40-50 day peak flow shift by 2100
(Dalton, 2020) as seen in Figure 3A.3 (page 47).

4. Lower Summer Base Flows

Reduced opportunity for water infiltration reduces summer base
flow in river and streams, creating ecological drought and higher
water temperatures in summer months.

Small decreases of less than 10% for perennial streams , but some
more sensitive regions are likely to experience a decrease of up to
30% by 2080 (Clifton et al, 2018) with most severe impacts to Lostine,
Minam, Imnaha, John Day, Grand Ronde, and Wenaha Rivers, as
seen in in Figure 3A.4 (page 48).
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Climate Impacts for Surface Waters

1. Unpredictable Snowfall indicating a 75-100% reduction.

As climate change warms our winters in the Blue o This projection anticipates locations which will
Mountains, the ability to accrue snow pack will be experience the most sensitivity include the
reduced, with the biggest impact predicted to affect Strawberry Mountain, Monument Rock, Wenaha-
mid-elevation mountain slopes. Grassy slopes that Tucannon, and Hells Canyon Wildernesses, and at
support the production of Root species and Big Game mid-elevations in the North Fork John Day, with
grazing, as well as within mid-elevation conifer reductions estimated to be 75-100% in those
forests will see the largest shifts. management areas.

To measure of how much water is likely to be * The Eagle Cap Wilderness is projected to
available for the coming water year, Snow Water experience the least impact, with roughly a 20%
Equivalent (SWE) is used to estimate the amount of reduction being expected for that high elevation
water a current snow pack will be able to deliver. mountain range.

It seems that much of the Blue Mountains will lose its
ability to store water predominantly as seasonal snow
accumulation, thus land managers will need to consid-

Figure 3A.1 shows SWE for the Blue Mountain
National Forests projected into 2080, under a 3°C

(5.4°F) of warming scenario. The color gradient er how changing precipitation may create potential for

shows the impact of changing SWE: runoff, soil destabilization, degradation to habitat,

« Green indicates a 30% decrease in the potential to vegetation management strategies, and seasonal water
accumulate snow pack in those regions. availability.

e Orange indicates a 50-70% decrease, and red (Credit: Clifton et al., 2018)

Figure 3A.1: Projected Change in SWE in Blue Mountain Forests
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Gaps in Knowledge/Data/Policy: e An estimated 12% increase in the maximum daily
precipitation into 2050 is anticipated across
much of the Blue Mountains, meaning that
heavy precipitation events will become more

o Effect of snow depth, soil moisture, and other
atmospheric conditions and First Foods plant

success;

frequent.

e Magnitude and speed of shifts in precipitation Through very elementary math, we can do some
patterns, and effects of intra— and inter-seasonal  gimple calculations about what this information means
variability. when considered together:

2. Faster Melt of Winter Water o If30% of those heavy precipitation events are

ROS events, then a 43% increase in river flow
during winter can be expected.

If 50% of heavy precipitation falls as ROS, then a
72% increase in winter river flow is projected.

o  While extremely unlikely, if 100% of these events
result in rain falling on snow, then a 144%
increase in the magnitude of river flow is antici-
pated as a direct result of the type of precipitation
falling, and the material that it is falling upon.

o _ Increasingly frequent heavy precipitation events, as
* Rain is warmer than the snow that fell preceding, ]| as ROS events, will create a faster melt of snow

River waters cycle seasonally: spring rain and snow
melt contribute to high levels of water moving at a
time when anadromous fish migrate back to their
spawning grounds. As less winter snow falls, replaced
instead by rain, this peak flow will become shifted
earlier into the winter, and could cause a disconnect
with fish migration and peak flow timing. Rain-on-
snow (ROS) events are unique in this concern,
because they compound multiple hazards:

gnd me.lts the snow as it drains intf’ river basins, pack that does manage to accumulate. Water manag-
increasing the magnitude f)f flooding effectg ers should plan for flashier rainfall during all seasons
*  The snow also creates an impermeable barrier but especially for flood events, with the potential for

which prevents rain from infiltrating into the soil greater intra— and inter-seasonal variability.
as it would on bare ground,
resulting in additional water Figure 3A.2: Projected Increase in Heavy Precipitation by 2050

runoff potential.

Research conducted on soil types
and snow covers typical of the
Western U.S. estimate that a
single ROS event increases the
volume of flow in a river basin by
12% per event (Eiriksson, 2012).
This means that a rain-on-snow
event will cause rivers to flood by
12% more than if the rain fallen
on bare soil. This greatly contrib-
utes to the magnitudes of flooding
events during the winter season
(Eiriksson, 2012).

Figure 3A.2 shows the modeling
of frequency of heavy precipita-
tion events for the Pacific North-
west measured over a 30 year
average by the middle of the
century under an A1B climate
scenario (Salathe et al, 2014):

CTUIR Climate Adaptation Plan FINAL 2022 CTUIR CAP Ch 3A Page 46



(Credit: Salathe et al, 2014)

Figure 3A.3: Streamflow Shifts for Mid and Late 21st Century

Gaps in Knowledge/Data/Policy:

oo
o Effect of land use on ROS 14,000
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3. Shifted Seasonal
Hydrology
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river, which follows a distinctive seasonal pattern.
Substantial flood pulses occur in late winter and early
spring following rain-on-snow and warm “Chinook”
winter wind events. Low flows occur in the summer
when groundwater inputs and occasional rain events in
the Blue Mountains maintain river base flows.
Minimum flows observed in the dry months represent
the approximate lower limit of discharge ranges
necessary to sustain aquatic and riparian communities
(Umatilla River Vision, 2011).” With warmer winters,
flood pulses and peak flow will shift earlier into the
winter, and could cause disconnection with seasonal
fish migration timings.

Figure 3A.3 shows the projected change in peak
flow measured at The Dalles Dam, OR, along the
Columbia River, under climate scenario A1B (Hamlet
et al 2010).

e Historic river conditions are shown in the solid
black line, with peak flows typically during spring
months (March to May).

e Light blue hashed line shows projections for 2020
are already displaying a shift in current conditions.

e Yellow hashed lines project 2040 conditions,
where a second peak of flow is forming in winter.

e Red hashed line projects out to 2080, showing a
definite second peak occurring February to March.

e This is an estimated shift of roughly 30 days
earlier (from mid-June to mid-May), as well as a
smaller peak from mid-January through February
by 2080 (Hamlet et al 2010).

e Most recent modeling from the Climate Toolbox
predicts a shift of roughly 30 days by 2040, 40-50
day shift by 2070 under both high and low
emissions scenarios, and 45-50 days under both
by 2100 (US Climate Toolbox, 2021) .

e Also anticipated is a reduction of peak magnitude
of about 21,000 cfs for the high emissions
scenario, all measured that The Dalles, Oregon.

e Other projections for McNary Dam on the
Columbia River also project a 30-day shift earlier
by 2070 (Dalton et al 2020) and a similar 30-day
earlier shift for the Umatilla River measured at
Pendleton, with peak flow moving from April to
March (Dalton et al 2020).

With peak flows shifting over a month earlier into the
spring, there are questions of whether aquatic animal
species will be able to adapt their own lifecycles to
accommodate for this shift, or if they will struggle to
succeed. Resource managers will need to prepare for
earlier high flows and wet ground conditions.
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(Credit: Hamlet et al., 2010)

Gaps in Knowledge/Data/Policy:

e How First Foods migration patterns might be
altered or impacted by these shifts;

o Changing energy generation and irrigation needs.

4. Lower Summer Base Flow

“Low flows occur in the summer when groundwater
inputs and occasional rain events in the Blue Moun-
tains maintain river base flows. Minimum flows
observed in the dry months represent the approximate
lower limit of discharge ranges necessary to sustain
aquatic and riparian communities (Umatilla River
Vision, 2011).”

As peak hydrology shifts earlier into the winter, rivers
that rely heavily on melting spring snow for summer
flows will see a reduction in water storage capacity.

This is likely to result in more intense periods of
summer drought, and will increase the temperatures of
the waters that do flow, secondarily concentrating
sediments and pollution.

This will negatively impact the aquatic life that require
consistent flows of cold, clear water, such as
migratory salmon and lamprey, residential trout and
sedentary freshwater mussels that are unable to rapidly
migrate to better conditions.

Figure 3A.4 provides a projection of summer flow
decreases to 2080 in the Blue Mountain National

Forests under a 3°C (5.4°F) of warming scenario:

o Streams marked in green will experience no
decrease in summer flow; orange and yellow
colors will likely see a 10-30% summer decrease.

e Streams in red will experience flow reductions of
greater than 30% as compared to a historical
average.

e In the Blue Mountains, we see that roughly half of
river basins in this region will see small

Figure 3A.4: Reduction in Summer Stream Flow in Blue Mountains by 2080
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decreases of less than 10% for perennial
streams; this includes an estimated 14,054 miles
of stream (Clifton et al 2018).

e Some more sensitive regions such as the Wallowa
Mountains, Elkhorn Mountains, Wenaha-
Tucannon Wilderness are likely to experience a
decrease of up to 30% by 2080; this includes an
estimated 4,104 miles of stream (Clifton et al
2014).

It is likely that much of the Blue Mountain foothills

will escape the most severe impacts since they are

already predominantly rain-fed. The most severe
impacts to summer flows for higher elevation river
systems such as the Lostine, Minam, and Imnaha

Rivers, the North Fork John Day River system,

and the Grande Ronde and Wenaha Rivers.

These areas could be good locations to expand efforts

to improve floodplain connection, for natural water
storage in soils. Engineered options for water storage
could also be explored: engineered wetlands and
aquifer recharge storage projects could increase
regional capacity to store plentiful water in winter
months for release during summer months. Policy
improvements could also be made to support the
recognition of in-stream water needs and rights, and a
reduction in consumptive water use throughout these
heavily impacted and agricultural basins.

(Credit: Clifton et al, 2018)

Gaps in Knowledge/Data/Policy:

e Drought early warning system protocols and data
collection; what are the ecological, health, and
industrial trigger points of drought, and monitor-
ing for these routinely.

Adaptation Goals for Surface Waters

A. Conservation of Water in
River Systems

1. Natural Storage

“High-flow events provide temporary surface water
connections between main channel and off-channel
aquatic habitats, build and rearrange important

summer flows resulting from restoring floodplain
connection and revegetation efforts.

¢ Survey existing and potential restoration efforts
to explore other potential locations on the UIR
and across the basin to create effective water
storage with minimal continuing input.

channel and gravel-bar features
across the floodplain thereby
maintaining habitat diversity,
enhance water movement...
facilitating hyporheic water
flux, and recharge the alluvial
aquifer with water. A function-
al river, then, is dependent on
the sufficient magnitude and
frequency of flood events to
maintain dynamic channel pat-
terns and adequate water ex-
change rates between the chan-
nel and floodplain sediments
(Umatilla River Vison, 2011).”

Short Term:

e Quantify water storage
and releases as cold

CTUIR Water Resources staff routinely
conduct stream surveys for surface water
quality and quantity (pictured).

Long Term:

o Prioritize healthy function-

B ing river systems for storing
abundant winter flows which
require minimal energetic input to
operate, unlike engineered
solutions.

o Continue to implement
Umatilla River Vision touch-
stone rehabilitation efforts
where opportunities arise.

o Plan and actively facilitate
the restoration of native beaver
(Castor Canadensis) within wa-
tershed restoration as appropriate
per location and project phase.
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i1. Engineered Storage

Engineered water storage systems already exist
within the Umatilla River basin, and can be
used as pilot examples for calculated winter
water withdrawal and storage.

Short Term:

o Explore research and monitoring of
issues of chlorinated byproducts like
trihalo methane associated with deep aquifer
storage water permeability in clay soils.

Long Term:

e Invest in infrastructure designed to help
artificially store water during winter high
flows for agricultural and municipal need.
These could include (but are not limited to):
water injection systems, infiltration pits,
swales, rain water catchments, and
permeable pavement, among others.

e Develop and implement engineered
wetlands and beaver dams along tribu-
taries that would be appropriate across the
Umatilla Basin and other watersheds in
CTUIR Ceded lands.

111. Water Conservation Plan and Re-Use
Initiatives

Reducing water demand overall will leave more
in streams for fish and other First Foods needs.
Water conservation initiatives can be enacted at
a Tribal government, community, or family
scale.

Short Term:

e Develop a community-focused Water
Conservation Plan with specific strate-
gies, goals, and monitoring procedures to
quantifiably reduce water demand at an
individual, family, government, and
community scale.

e Organize education and awareness cam-

paigns for water conservation strategies
aimed at individuals and families, including
knowledge sharing events, art and other
creative engagement activities, youth pro-
jects, social media posts, and Confederated
Umatilla Journal (CUJ) outreach efforts.

o Investigate capacity to provide financial
incentives or access to credit to improve
home and municipal buildings to reducing
the consumptive demand of water
resources to support water conservation.

Long Term:

e Pursue investments in infrastructure to
reduce water use, or designs to recapture
water; many buildings will require capital to
implement upgrades or new facilities con-

structed to make more efficient use of water.

o Expand use of native plants in landscap-
ing and reduce the acreage in turf grass-
es, like lawns, to reduce irrigation demand.

B. Expand Umatilla River Vision

1. Redirect Development Out of Current
and Expanded Floodplain

“Managing the Umatilla River and floodplain to
allow lateral inundation contributes to maintain-
ing habitats for native riverine communities.
Constraining high flows concentrates stream
power (and energy to move sediments) within
the main channel, resulting in an incised
channel with faster flows (Umatilla River
Vision, 2011).”

Relocating and decommissioning infrastructure
in floodplains allows for greater reconnection
opportunities.

Short Term:

e Conduct climate-adjusted flooding mag-
nitude visioning and mapping exercises,
with support from Federal Emergency
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Management Agency (FEMA) and CTUIR Office
of Information Technology (OIT) Geospatial
Information Systems (GIS) program.

Long Term:

o Develop urban and rural planning frameworks

to prioritize removing, relocating, or restricting ,

development in the floodplain zones. This might
mean creating policies that explicitly prohibit
certain residential and industrial development in
the floodplain. Tribal Planning Office (TPO)
currently imposes some
floodplain building re-
strictions, and would be
involved in this process.

tion of river flood-
plains and implemen-
tation of the Umatilla
River Vision across the
CTUIR Ceded lands to
build non-Tribal under-
standing of the need for
reconnection to preserve
water quality and
quantity.

Debris located in the river’s expanding floodplain
like vehicles (pictured) could be washed into the
channel during high water events. (Feb 2020)

resources dedicated to assisting Tribes with
purchasing at-risk properties within existing
and expanded floodplains. FEMA operates these
programs in many states, and opportunities could
be expanded in Oregon and Washington.

Examine previous historic flooding events to
anticipate where future problems with property
developments are likely to occur. These include
the extraordinarily high flows of February and
May 2020 and those from the past 60 years,
‘i EIN ‘, 1nclud1ng 2019, 1995, 1996,
11975, and 1965.

¢ Long Term:

e Support and expand
|riparian land acquisition
prlorltles within CTUIR
commlttees, commissions,
plans and codes to increase
, the resiliency of water systems

.+ through Tribal governance.
¥ bl »  Develop or expand
- purchasing options for flood-
damaged property acquisi-
tion; 8-10 of these properties

i1. Prioritize Riparian Property for Acquisition
“The spatial distribution of surface water across the
floodplain drives the active and continuous exchange
of water between the river channel and river gravels,
as well as subsurface movement of river water through
river gravels (Umatilla River Vision, 2011).” Land
ownership on the UIR is a checkerboard and there are
many private home sites and industrial operations
located in the CTUIR watershed floodplains that could
be acquired.

Short Term:

o Develop a plan to acquire properties along
riparian corridors as properties come available
for ownership transfer; see Ch 3F pages 234-235
for additional detail.

e Advocate for expansion of state and federal

damaged in Feb 2020 were
purchased by a joint CTUIR and Federal Emergen-
cy Management Agency (FEMA) program as a
result of this flood.

C. Collaborate for Floodplain
Reconnection & Restoration

1. Expand Restoration Scope and Develop

Mutually Beneficial Evaluation Criteria

CTUIR is already engaged in restoration activities
both on the UIR and in the traditional use area.
Current efforts are concentrated on tributaries within
reservation boundaries, but it is likely that supporting
restoration efforts on the main channel of the
Umatilla River will be necessary.

Short Term

Identify various watershed stakeholder groups
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whose interests align, and who recog-
nize the need for action with mutually
beneficial solutions around water
conservation.

e Collaborate with other regional land
managers to form drought early
warning and response systems, and
water conservation plans for agricul-
tural and ecological drought conditions.

e Develop additional technical
guidance documents for First Foods
land management support, like the
Umatilla River Vision, and the First
Foods Upland Vision. These could be
guidance support for agricultural,
forestry, range, and other land manage-
ment practices and training.

Long Term:

e Advocate for prioritization of
Indigenous knowledge for water
management and conservation with
municipalities and counties in

CTUIR Ceded and traditional use lands.

e Support Indigenous and nature-
based rights at state, national and
international levels.

D. Water Quality & Quantity
Monitoring and Data
Collection

“In addition to using conventional physio-
chemical measures, evaluation of water
quality in the Umatilla Basin must also
include appropriate measure of biotic
communities and hydrologic processes as-
sociated with high ecological health. To be
successful, then, the First Foods paradigm
must integrate the methods and means of
water resource management into the

concept of ‘water quality.” Regardless of e . g
water physio-chemistry, water quality is
low anywhere water is managed in ways
that are incompatible with the ecological
integrity (or “health”) of the river (Umatilla

River Vision, 2011).”

1. Support Existing Data Collection
and Management Efforts

Many different agencies and entities,
including CTUIR, contribute to water
quality and quantity data collection
throughout the Umatilla Basin and across
the Ceded and traditional use areas.

4o A
M

41

Short Term:

o Develop predictive models that utilize
CTUIR and other water data for use in
tracking flow trends as they change
over time.

o Develop approaches to incorporate
climate-shifted hydrologic modeling
into existing CTUIR policy docu-
ments, such as (but not limited to) the
CTUIR Water Code, annual land
leasing for irrigation, groundwater
pumping and well permitting, and “total
maximum daily load” (TMDL) water
quality standards.

Long Term:

o Continue to support Oregon and
Washington water gauging stations
that contribute to CTUIR data collec-
tion, especially those located in the
Umatilla and Walla Walla River basins.

J

ii. Pursue Additional Funding for
Expanded Monitoring & Analysis

Actively pursuing additional grant and
agency funding for data collection and
analysis efforts will assist in planning.

-t
P' 25 8
4, \ .

&

Short Term:

o Identify areas where gaps in data
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collection and relevant water and atmospheric
condition information exist, and implement
projects to address these gaps.

How water is metered and used must be adaptive
enough to respond to changing conditions. Water use
on the UIR is regulated by the Tribal Water
Commission (TWC) and by the Water Code policy.

Long Term

« Pursue opportunities | _",i':?f-_.
for additional data ' 3
collection stations at
mid-elevation ranges
in the Blue Mountains
to facilitate early
warning of heavy
precipitation and high
flow/flooding events.

e Develop, fund, and
implement establish-
ment of flooding and
drought early warning
protocols, along with
action trigger threshold
values, and community

have these included

River-adjacent infrastructure, such as the Union
Co Pacific Railroad line along Meacham Creek
response guidelines, and (pictured left), is threatened by flooding and also

impedes floodplain reconnection.

1. Support Adaptable and
Responsive Water
Governance

Variability in seasonal conditions

is a large part of the challenge
climate change will bring. Build-

| ing flexibility and responsiveness
into systems governance will
|allow CTUIR to have appropriate

.| contingency plans to address

| flooding and drought.

| Short Term:

e Support Tribal Water
Commission (TWC) operation
in their ability to regulate water
use on the UIR, and to provide a
liaison capacity between stake-

future revisions of the
CTUIR Emergency Operations Plan (EOP).

e Pursue additional support funding for data
continuation and analysis to improve under-
standing of surface and groundwaters connectivity,
and how readily sources respond to water
conservation and storage measures.

E. Water Administration, Modeling,

and Management Strategies
“Privatized and extractive use of natural resources has
environmental consequences for the Umatilla Basin,
including the degradation of ecosystem processes that
once supported the natural production and harvesting
of First Foods for consumption by Tribal Members.
Additionally, private land ownership and extractive
resource use have created challenges to basin-wide
management of resources necessary to sustain First

Foods (“Saxu|Siwaala|Seewi’cs: River Mussels
Through Time,” 2015).”

holders, Tribal Members and
community, and the Tribal government.

o Update CTUIR Water Code and other related
water policy to anticipate for changing seasonal
conditions, and specify areas where adaptation are
necessary.

o Identify various water curtailment and conser-
vation strategies with the Tribal community,
and develop a plan to implement and expand these
efforts, and skills associated with implementation.

Long Term:

e Develop and implement storm and overland
water runoff capture strategies to reduce water
loss during heavy precipitation events.

o Consider developing and implementing a
progressive water use metering and pricing
framework rooted in earned income to reduce
burden on lower income families.
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i1. Build Capacity for Regional Water

Governance
CTUIR is a leader in the Pacific Northwest region, and
policies set by the tribe have a far-reaching effect.
Improving the range of CTUIR decision-making
power for water governance could improve water
conservation efforts for the region.

Short Term:

e Collaborate with DNR Energy and Environ-
mental Sciences Program (EESP) to implement
deep groundwater monitoring and data
collection in coordination with geothermal power
generation fact-finding efforts, such as borehole
drilling, among others.

e Organize and facilitate a Tribal community
conversation about the potential to develop a
McKay Conveyance system for consumptive
use purposes to relieve stress on in-stream water
needs.

e Organize and facilitate updates to previous
CTUIR water audits, to collect water use infor-
mation from Tribal facilities, and from volunteer

Community and youth education about watershed science and data collection strategies will improve the capacity of

usage reporting from UIR residents, and for water
conservation planning efforts.

Expand and support “Place Based Planning”
efforts to proactively plan for water needs, and
engage with additional stakeholders and outreach
opportunities; Grande Ronde River Basin planning
with DNR and Oregon Water Resources Depart-
ment (OWRD) is a regional example of this work.

Long Term:

Develop legally defensible accounting methods
for quantifying water conservation savings in a
protocol, as part of water conservation strategies
to fortify in-stream water rights claims.

Develop a strategy for gray water treatment
and landscape irrigation use; Buffalo Peak Golf
Course in La Grande, OR, is an example of how
such waste water can be recaptured for use.

Support and expand regional and Tribal com-
munity outreach around water conservation, to
help families feel empowered to address reducing
and changing water needs.

Tribal nations to monitor changing stream conditions. In turn, this will expand CTUIR’s ability to maintain regulatory
status and implement adaptations as necessary, in line with Tribal Water Commission guidance.
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Measuring Success and Gaps in Surface Water Adaptation

How Do We Measure the Success of
These Adaptations?

“Chus is tamanwit and we must teach and live
tamanwit. We must share water with all living things.
If we do not share, our greed will harm us. We must
not look upon wagqiswit (life) as the Siyapu. We must
take care of the water. Seven generations in the past
we had good water. Seven generations in the future
we must give back the same that was lent to us by
Anita (the Creator); cold, clean water. So we think of
fourteen generations of cold, clean, plentiful water.
As we did seven generations back, so should we be
able to do seven generations in the future, go to any
stream or river and get cold clean water to drink
(CTUIR Water Code, 2005).”

e Connectivity via Umatilla River Vision
Touchstones (hydrology, geomorphology,
connectivity, native riparian vegetation, and
native aquatic biota).

e Comprehensive Plan Objective 5.6.3: To
Protect, enhance, and restore functional
floodplain, channel, and watershed processes to
provide sustainable and healthy habitat for
aquatic species of the First Food order (Comp
Plan page 81 for benchmarks).

o CTUIR Water Code Section 1.05. Statement
of Policy B. Goals of Water Management: The
primary goals of water management are to
conserve the quantity and maintain or improve
the quality of water resources; protect and restore
cold clean pure water consistent with the Tribal
Water Quality Standards; maximize the beneficial
use of water resources; promote diversity and
protection of beneficial uses; promote the orderly
economic development of the Reservation; and
coordinate water use with land use and other
planning on the Reservation (page 5);

e CTUIR Water Code Section 1.05. Statement of
Policy D. Use of Water without Waste: In
developing and utilizing water resources, water
users shall appropriate water for beneficial
purposes without waste. Regulations shall be
developed and implemented to discourage the

misuse or waste of water, and penalties shall be
imposed on persons who misuse water or fail to
cease practices that waste water (page 5);
CTUIR Water Code Section 1.05. Statement of
Policy E. Water Conservation Required: All
official actions that allow persons to divert and
use water resources shall be promulgated under
the principle that the water user appropriates the
minimum quantity of water required to
accomplish the purpose of the diversion. To this
end, standards and regulations shall be
promulgated which require conservation in the
allocation, use, and development of water
resources and shall provide incentives for water
users to practice water conservation (page 5);
CTUIR Water Code Section 3.07: Water
Quality Management Planning Goals and
Objectives (page 42).

CTUIR Hazard Mitigation Plan (2021) Section

3: Hazard Identification and Risk
Assessment—Drought (page 74-78)

CTUIR Hazard Mitigation Plan (2021) Section
3: Hazard Identification and Risk
Assessment—Flooding (page 95-107)

CTUIR Hazard Mitigation Plan (2021) Section
4: Hazard Mitigation Strategy (pg 192-208)
Umatilla Basin Water Rights Settlement
negotiations (ongoing).

Tribal Water Commission (TWC) Annual
Reports.

WRP Annual Work Plans and Activities.

What Gaps in Knowledge, Policy,
Capacity, or Education Exist?

Changing supply of surface water in light of
irrigation diversion like the Umatilla Basin
Project;

Sustained drought effects on water availability
and surface water flow;

Quantification of water conservation measures to
be incorporated into water rights calculations;
Responding to communities and stakeholder
around water policy, use, and conservation.
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“Levels of groundwater and surface water are drinking water needs.

intricately linked as reductions in surface water Roughly 60% of surface waters in the Blue
levels may diminish groundwater levels (and vice =~ Mountains and 100% of UIR residential water
versa)... Thus, management of extractive water supplies are fed by groundwater sources. Impacts
consumption of both surface water and ground- to these vital contributions to future regional
water must consider the hydrologic regime of the ~ hydrology must be considered. In modern times,
river (Umatilla River Vision, 2011).” CTUIR has been able to maintain its groundwater

supply, but more information is necessary to know
how changes in climate will affect the recharge of
these unique and essential systems.

Water stored in shallow aquifers is critical for
summer base flow in streams, and many people
rely on clean groundwater for household and

“Management of 5. Changing Potential for Storage

extractive water Wetter winters shift from snow to rain, reducing the potential for
| groundwater sources to be recharged in current quantities and

consumption of strategies.

b Oth su rface water In the Columbia River l.)asin, roughly. 72% of the grou.n.dwater
recharge occurs from diffuse mechanisms as permeability of

and groundwater precipitation, with 28% from irrigation recharge (Meixner, 2016)
as seen in Figure 3A.5 (page 57).

must consider the
hvdrolois . 6. Depletion of Groundwater & Surface Waters
ydrologi¢ regime Residential and municipal demands on freshwater will
of .the river.” continue to draw from groundwater. If not managed in
accordance with recharge capacity, groundwater sources will be
depleted, and can have negative impacts on surface water base

~Umatilla River flows.
U Overall, the study found that total Columbia Plateau ground-
VISIOn, 2011 water recharge decreased, because the decrease in irrigation

recharge (-37 mm) was larger than the increase in diffuse recharge
(+6 mm) (Meixner, 2016) as seen in Figure 3A.6 (page 58).

7. Increased Potential for Contamination

Agriculture is a contributor to chemical groundwater contamina-
tion, as pesticides and fertilizer can be leached into groundwater
with heavy precipitation events. This increases potential for
contamination.

Currently the Walla Walla River basin in Milton-Freewater
experiences a 20% groundwater well contamination rate (ODEQ
2020) as seen in Figure 3A.7 (page 60). Rough projections anticipate
this could increase by 214 - 377% by 2050 (Li and Merchant 2017).
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Climate Impacts for Groundwaters

5. Changing Potential for Storage
Changing precipitation will alter the ways in which
groundwater is recharged, especially in mixed rain/
snow hydrologic systems like the Blue Mountains.

At higher elevations in the Blue Mountains, such
as the Elkhorn or Eagle Cap Wildernesses, groundwa-
ter recharge is more likely to be driven by accumula-
tion of snow pack in winter months. Lower elevations
are more likely to rely on winter and spring precipita-
tion in the form of rain absorbed into soil moisture.

Figure 3A.5 illustrates the four major ways
groundwater has historically been recharged, and how
climate change is likely to alter those connections.

e In the Columbia River Plateau basin, roughly 72%
of the groundwater recharge occurs from
diffuse mechanisms (precipitation) as direct
infiltration and percolation into the water table.

e The second largest contributor is from irrigation
recharge, which is excess irrigation water as it
percolates downward and enters shallow aquifers.

e Other forms of recharge include mountain systems
recharge (MSR) at high elevations (usually head-
waters), and focused recharge that occurs at
ephemeral streams and other points such as
hyporheic zones.

e Compared to the Columbia River, the Spokane
River Valley has a more diverse set of recharge
mechanisms, with 57% coming from focused
recharge at ephemeral streams and other
hyporheic zones, 24% from mountain systems,
and 16% from diffuse recharge; the remaining
3% is from irrigation recharge.

For CTUIR Ceded lands, it can be approximated to

include a combination of these two groundwater

systems, though more detailed data collection is

Figure 3A.5: Groundwater Impacts from Climate Change °

necessary:
Columbia River Plateau
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groundwater systems, like the
Umatilla and Walla River
basins; and
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Tucannon Wildernesses, and the
mountain
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meander and channel complexity.
Resource managers should develop research into
specifying which recharge mechanisms exist for
different watersheds across the CTUIR Ceded lands.
(Credit: Meixner, 2016)

Gaps in Knowledge/Data/Policy:

o Fine detail knowledge of Columbia basalt hydrolo-
gy and specific response to climate impacts.

6. Depletion of Ground and Surface Waters

As reliability with natural groundwater recharge shifts,
basins across the West will have different potentials
for recharge due to their inherent geology. The geolo-
gy and topography of the CTUIR ceded and traditional
use lands is very diverse, and there is a lot of potential
for different kinds of groundwater recharge
mechanisms to be supported and enhanced.

While studies for the Blue Mountains groundwater
have not been modeled, low clevations can be assume
to be approximated by the Columbia River Plateau
groundwater system, while higher elevations share
groundwater system attributes similar to the Spokane
River Valley system for the purposes of this plan.

Figure 3A.6 outlines the potential for each major
river basin within CTUIR traditional use area for
recharge with each of the different pathways to
groundwater.

o Projections for different recharge mechanisms are
estimated for different watersheds around the U.S.
West. The size of the arrow indicates the magni-
tude of the change, while the direction (up/down)
illustrates the direction this change is headed
(increasing/decreasing). Diffuse recharge is shown
as a gray arrow, focused recharge is shown as a
blue arrow, irrigation recharge as green arrows,
and mountain systems recharge as brown arrows.
In the Pacific Northwest, simulated future diffuse

Figure 3A.6: Projected Shifts in Groundwater Recharge Capacity for Mid-Century
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e For the Columbia Plateau system, the study found
that total groundwater recharge decreased, because
the decrease in irrigation recharge (-37 mm)
was larger than the increase in diffuse recharge
(+6 mm) (Meixner, 2016).

This study shows that even modest future increases in

diffuse recharge could lead to an increase in total

recharge across the whole Columbia River Plateau.

Within the Spokane Valley, focused Mountain System
Recharge from upland tributary basins, and focused
recharge from seasonal floodplain inundation and
hyporheic exchange are the primary modes of ground-
water recharge. In a climate shifted future, overall
changes in recharge will hinge on whether the effects
of warming — such as higher energetic needs from
plants and animals— will outweigh the effects of
increased precipitation.

o Focused recharge directly from rivers and
associated reservoirs is expected to increase slight-
ly given the close link between precipitation, river
flows, seepage loss, and expected precipitation
increases from warming temperatures.

o Knowledge of the properties of a basin’s geology
will help in adaptation planning to preserve the
integrity and availability of groundwater
resources.

Within the CTUIR’s Ceded and traditional use lands,
there are opportunities for diffuse groundwater
recharge at low elevations including:

o Planting deep-rooting native or perennial grasses
that facilitate soil moisture infiltration;

e Advocating for no-till agricultural dryland systems
and long-term stable grassland ecosystems;

o Diverse crop rotations that retain soil health, water
holding capacity, and increase soil carbon organic
matter;

e Expanding flood zones to prioritize floodplain
reconnection to facilitate greater opportunities for
diffuse and focused recharge.

Within higher elevation systems, strategies that
emphasize retaining soil moisture, increasing stream
channel meander and decreasing water velocity
strengthen focused recharge. First Foods habitat resto-
ration, and strategically engineered wetlands can

;.
.
Oo-i
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)

100% of Umatilla Indian Reservation (UIR) residents rely
on groundwater wells for home use. Drilling wells
(pictured) is costly, and many well levels are dropping.

buffer ephemeral high flows would facilitate greater
recharge in these high elevation mountain streams.
Resource managers should proactively plan for greater
ephemeral and runoff potential.

(Credit: Meixner, 2016)

Gaps in Knowledge/Data/Policy:

e Specific infiltration potential for Columbia basalts,
and effects of non-irrigated agriculture on storage
potential

7. Increased Potential for Chemical
Contamination

Nitrate and pesticide leaching into groundwater
contaminates watersheds that sustain First Foods,
especially in heavily agricultural areas. Agricultural
crops require inputs like nitrogen fertilizers, irrigation,
pesticides and herbicides, and farming creates
situations for the potential over application of chemi-
cals in response to changing seasonal conditions.

These inputs directly contribute to the generation of
greenhouse gases, and chemical inputs like pesticides
and nitrate fertilizers can leach into surface and
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groundwater through irrigation excess and heavy
precipitation events. Farmland makes up over 80% of
land use in Umatilla County, which is representative
of much of the CTUIR Ceded lands.

Figure 3A.7 shows the locations of high pesticide
concentrations in the Milton Freewater area of the
Walla Walla River basin, sampled and reported in
2020.

e The Environmental Protection Agency (EPA) has
set the maximum contaminant level for nitrate at
10 mg/L for nitrate levels.

e Wells were sampled for the presence of various
pesticide contaminants (labeled “parent” in the
map legend) and their chemical byproducts. On
the map these wells are indicated by the color and
geometry of detected contamination. Low levels of
contamination are indicated in light blue, moderate
contamination in orange, and significant
contamination in green.

o Within the Milton-Freewater area of the Walla
Walla River, 20% of wells had nitrate concen-
trations above what are considered natural
level (higher than 3 mg/L), and 1% was above
the maximum contaminant level (10mg/L).

e The lower Umatilla River basin has already
reached nitrate contamination levels high to be
classified as a “groundwater management area”
and is referenced as the Lower Umatilla Basin
Groundwater Management Area, or
“LUBGWMA” in Oregon State.

Because of significant gaps in data collection, under-

standing how groundwater contamination will change

requires a proxy estimate. Contamination modeling
studies conduction in North Dakota agricultural water-
sheds may offer some insight on how changing
precipitation affects groundwater quality.

e From 2000 to 2020, this study predicted a 1,885-
1,072% increase in “vulnerable” watersheds,
and a 645-2,143% increase from 2020 to 2050
under different emissions scenarios (Liand
Merchant. 2017).

o While North Dakota will see different climate
challenges than CTUIR, this can serve as an ex-
treme prediction for the potential of groundwater
contamination under climate change projections.

e Using the findings of this study, quick back-of-the
-envelope calculations indicate residential wells
within CTUIR ceded lands could increase 214 -

377% in contamination by

Figure 3A.7: Areas of High Pesticide Detection in Walla Walla Wells (2020) 205.0’ though there are. man.y
variables and assumptions in
u N || this prediction.
—0 l . o
| A o~ f Additional monitoring, data
N : @ 3{ C !EE collection and sampling, and
> AR predictive modeling for the
2 = | Columbia River basin would
- 2 help in understanding how
> : I contamination risks are
et € 5 changing.
| Pesticide Detections | e (Credit: Oregon Dept of
(Parent and Total) 2 Milton-Freewater Environmental Quality, 2020)
4 1 %ot | . \ .
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Adaptation Goals for Groundwaters

F. Create Opportunities
for Infiltration

1. Restored Infiltration

“The spatial distribution of surface water
across the floodplain drives the active and
continuous exchange of water between the
river channel and river gravels, as well as
subsurface movement of river water through
river gravels.” (Umatilla River Vision, 2011)

Short Term:

e Conduct community mapping exercises e

to identify opportunities to improve
water infiltration on the Umatilla
Indian Reservation (UIR) and CTUIR
Ceded lands; these could include natural,
engineered, and behavioral strategies.

e Support and advocate for education on
benefits of wetlands and healthy river
ecosystem function to diverse audienc-
es. Outreach to audiences should
include (but not be limited to) Tribal
families, youth and students, affiliation
and partner organizations, and other
regional non-Tribal private and public
stakeholders.

Long Term:

e Support and expand locations where
wetlands and ephemeral streams exist
to store excess water and sequester it
for the benefit of flood control, First
Foods habitat, and water quality improve-
ment. Opportunities could be located in
areas affected by seasonal flooding or
groundwater upwellings, such as along
the Mission Creek Mission area.

i1. Engineered Infiltration
“When years with higher precipitation levels

occur during the winter months resulting in a

Long Term:

thicker snow pack at the higher elevation,
sudden warming events have the potential to
cause rapid melting of the snow pack and
flooding in lower elevations. (CTUIR
Hazard Mitigation Plan, 2016, 2021)
Several municipalities and organizations
within CTUIR’s Ceded lands are building
capacity for artificial storage, though these
have a range of strategy and efficacy.

Short Term:

Examine regional water storage
projects for community preference and
feasibility. Many locally are designed to
serve primarily consumptive demands,
and can have contamination and accumu-
lation issues that need to be addressed.
Examples include aquifer storage and re-
covery (ASR) with the City of Pendleton,
and in Milton Freewater with the Walla
Walla Basin Watershed Council.

Identify and inventory opportunities to
improve groundwater infiltration for
municipal/urban homes and communi-
ties locally. These could include perme-
able pavement technology for sidewalks
and roads, Rain gardens, bioswales, and
compost operations, among others. Exam-
ples include aquifer storage and recovery
(ASR) with the City of Pendleton, and in
Milton Freewater with the Walla Walla
Basin Watershed Council.

Identify and inventory opportunities to
improve groundwater infiltration for
municipal/urban homes and communi-
ties locally. These could include perme-
able pavement technology for sidewalks
and roads, rain gardens, bioswales, and
compost operations, among others.

Upon completion, explore and research
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resiliency options related to the Umatilla Basin
Water Rights Settlement, including potential
for conveyance from McKay Reservoir, and other
opportunities to convey stored water to the CTUIR
homeland as appropriate.

G. Expand
Groundwater Data
Collection & Modeling

1. Support Existing Data Collection Efforts
Groundwater networks are highly complex, with some
that interact across large distances, and others that are
confined to their own geography. Knowing how
groundwater sources are connected will allow for a
more knowledgeable withdrawal and use planning, as
well as locations where the most efficient areas of
infiltration and exchange are for prioritizing
restoration or artificial storage strategies.

Short Term:

+ Expand DNR Water Resources Program
(WRP) pilot groundwater dating studies to
examine recharge periods for select deep
groundwater storage locations, as an initial step
towards determining the length of time it takes
groundwater sources to recharge.

e Continue and expand coordination between
Tribal Planning Office (TPO) Environmental
Health and Safety Specialist and WRP to
administer a broad set of codes that dictate the
levels of contamination required to trigger
advisories, and the protocols that are involved.

Long Term:
e Support and expand CTUIR Dept of Natural

Resources (DNR) WRP groundwater monitor-
ing and data collection initiatives, especially for

the health and longevity of residential and industri- ,

al groundwater wells.

o Identify gaps in water monitoring and manage-
ment systems, and where they could overlap
and expand to improve CTUIR response to

CTUIR WRP staff monitor groundwater levels within
the UIR. Well monitoring for water quantity and
quality is done alongside Tribal Planning Office.

groundwater knowledge, modeling and
monitoring.

i1. Pursue Additional Funding for Expanded
Monitoring & Analysis

Use of this water quality data for predictive planning
could be expanded, and engagement with data from
other basins in the traditional use area could be of
guidance to adaptation planning efforts.

Short Term:

o Actively pursue additional grant and agency
funding for these data collection and analysis
efforts, especially as it could assist in the
identification of climate-driven trends.

Long Term:

Expand capacity of water quality testing
possible through the DNR Energy and Environ-
mental Science Program (EESP), to include
biological and chemical elements in its laboratory
testing capability.
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111. Participate with Groundwater
Contamination Efforts and Studies

Chemical contaminants are already a concern for the
Umatilla River Basin as concentrations of nitrates
from agricultural use throughout the watershed collect
in the lower basin.

Short Term:

o Participate with joint agency management ef-
forts in the Lower Umatilla Basin Ground Wa-
ter Management Area (LUBGWMA) on
groundwater contamination issues.

Long Term:

o Expand and fund monitoring studies to provide
information on how groundwater contamina-
tion rates are shifting in response to land use
and climate changes.

H. Opportunities for Regional
Collaboration and Engagement

1. Outreach, Engagement, and Education
Watershed connection requires restoration and moni-
toring work to be done both on and off the UIR. En-
gagement of other entities as opportunities arise will
expand the reach of the Umatilla River Vision.

Short Term:

o Engage other public ate and private watershed
stakeholders as project collaborators where res-
toration and conservation goals align. Areas of
contamination such as the LUBGWMA provide
audiences and outreach opportunities for collabo-
ration.

e Support and expand Tribal participation with
water education opportunities for all ages. K-12
opportunities like Watershed Field Days, home-
owner education about well, sewer, and septic ser-
vices, and regional water conferences are exam-
ples of the kinds of educational opportunities
available to pursue for water education.

Long Term:

o Develop strategies within projects and work
plans that empower communities around imple-
mentation of water conservation and adapta-
tion approaches. These might include community
listening and visioning sessions, community sci-
ence components to water monitoring initiatives,
and providing incentives/financing assistance with
infrastructure upgrades, among others.

e Develop community-identified water use valu-
ing systems to guide future decisions about wa-
ter management. These kinds of quantifiable
valuing approaches could assist in communication
of water conservation priorities across sectors.

1. Leadership and Management

Communities and families have a role in preparing for
changing water conditions. Providing education, ac-
cess to services, and equipment necessary to be pre-
pared is essential.

Short Term:

o Continue, support, and expand CTUIR ability
to apply “Treatment as a State” (TAS) status
that promotes CTUIR as a leader in watershed
quality and management; this includes existing
projects like the WRP TMDL water quality stand-
ards, the Umatilla Basin Project for irrigation sup-
ply and management, and consensus building in-
novations like the OWRD Place Based Planning
project in the Grande Ronde Basin. See Ch 3G
pages 273-274 for additional detail.

o Incorporate CAP strategies into CTUIR Annu-
al Work Plans (AWPs), Board of Trustees (BOT)
priorities, and other relevant Tribal governing doc-
uments, as well as developing measures of success
relevant to each department and program.

Long Term:

e Reduce groundwater pumping to levels sup-
ported by monitoring and demand. Demand on
groundwater supplies should be balanced with
recharge potentials that vary in UIR locations.

o [Engage leaders at all levels in discussions of
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water management. Watersheds and floodwaters
transcend human boundaries, and management
requires leaders at different levels of jurisdiction to

work cooperatively to address issues and find
solutions.

Measuring Success and Gaps in Groundwater Adaptation

How Do We Measure the Success of
These Adaptations?

“ ‘CuuSnimna inaknuwiya$a ndaman Adaxw wawn-
akwsa§’ Water keeps all our bodies for us. Ctus is a
part of everything. It is within Natitayt, it is within
Tii¢am, and it is within Nusux (the salmon). It is es-
sential for the survival of all life. Cold, clean, healthy
water is the life blood of the land. We drink water to
remind us 