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1. Executive Summary:

Statewide, California is the hottest and driest since modern record keeping has taken place. Among
the most urgent of the local dimensions of climate change in Karuk Ancestral Territory is the
increased frequency of high-severity fire. The 2016 Karuk Climate Vulnerability Assessment (CVA)
outlines how these influences have created landscape conditions that hold the potential to be
devastating in the face of future high-severity fire events. The project followed the format of our
CVA and furthers information garnered to accomplish two primary objectives. The Karuk Tribe
developed a Climate Adaptation Plan to address established vulnerabilities to Tribal traditional
foods and cultural use species, Tribal program infrastructure, and Tribal management authority and
political status resulting from changing conditions with a focus on increased frequency of high-
intensity wildfire events within the Karuk Ancestral Territory.

2. Project Objectives: Creation of Climate Adaptation Plan and associated video outreach materials.

3. Description of Activities Performed: Creation of Climate Adaptation Plan and three short videos
to serve as public outreach and internal education for Tribal staff and members. Other media
outreach in the form of local and national radio and print stories.

Task 1: Creation of Climate Adaptation Plan

Subtask 1.1 Consultant and KDNR staff participated ITEP Climate Adaptation
Planning training workshop in San Diego, CA

Subtask 1.2: Review adaptation planning documents of other tribes and agencies.
Conducted detailed general survey of existing climate planning tools/resources and
assessments conducted by other tribes and non-tribal agencies. Reviewed existing
resources and approaches for completion of CAP.

Subtask 1.3: Compiled information on additional climate stressors of species invasions,
increasing drought and changing patterns of temperature and precipitation

Subtask 1.4 Developed draft adaptations for six habitat zones and 21 focal species. across
time scales in the face of increasing frequency of high severity fires. Completion of chapter
draft.

Subtask 1.5 Developed adaptations for vulnerabilities to tribal program capacity across time
scales in the face of increasing frequency of high severity fires. (Chapter of plan on Critical
infrastructure plus additions on program capacity for DNR programs).

Subtask 1.6 Developed adaptations for vulnerabilities to tribal management authority across
time scales in the face of increasing frequency of high severity fires (Chapter of plan).
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Task 2 Integrate Climate Adaptation Plan into KDNR Strategic Plan

Subtask 2.1 Worked with key DNR staff to develop revisions for the National Forest Land and
Resource Management Plan based on Climate Adaptation Plan.

Subtask 2.2 Worked with key DNR staff to integrate Climate Adaptation Plan into the next
round of revisions for the ECRMP

Subtask 2.3 Worked with key DNR staff to develop revisions for KDNR Strategic Plan based on
Climate Adaptation Plan at next revision cycle (2020)

Outreach Products:

1) Video Productions: (Jenny Stormy Staats, Bruno Seraphin, Kari Norgaard)

“Fire Belongs Here” 2019 (2 minutes) https://youtu.be/ibNy52Ed-3k

“pananu'thivthaaneen xtus nu'éethtiheesh: We're Caring For Our World” 2019 (30 minutes)
https://vimeo.com/367538820

“Revitalizing Our Relationship with Fire” 2018 (6 minutes) https://youtu.be/SF3MNpugzSg

2) Media

What Western States Can Learn From Native American Fire Management Strategies” The
Conversation, October 29, 2019 https://theconversation.com/what-western-states-can-learn-
from-native-american-wildfire-management-strategies-120731

“Oppressed by Wildfire: Weaving Culture into Fire Management Helps Tribes” Jefferson Public
Radio September 19, 2019 https://www.ijpr.org/topic/oppressed-wildfire#stream/0

“Karuk Unveil Climate Adaptation Plan” live interview on the Jefferson Exchange September 11,
2019, Jefferson Public Radio

https://www.ijpr.org/post/karuk-unveil-climate-adaptation-plan#stream/0

“Karuk Climate Plan Makes Ally of Fire” Eureka Times Standard September 7, 2019
https://www.times-standard.com/2019/09/07 /karuk-climate-plan-makes-ally-of-fire/

“California Tribe Hopes to Conquer Climate Woes -- With Fire” August 28, 2019
https://therevelator.org/karuk-climate-fire/
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“Karuk Tribe Launches Climate Adaptation Plan Including Prescribed Fires” Oregon Public
Broadcasting Think Out Loud August 22, 2019
https://www.opb.org/radio/programs/thinkoutloud/segment/tribal-climate-plan-conference-for-
girls-rajneeshee-quardhouse/

3) Conference Presentations:

“Karuk Cultural Burning as a Response to Climate Change in the Klamath Basin,” Invited Panel
on Indigenous Cultural Burning Jessica Conrad, Ryan Reed, Kari Norgaard and Bruno
Seraphin, Native American and Indigenous Studies Association, Aotearoa (New Zealand) June
2019.

“Karuk Tribe Climate Change Adaptation Plan” Department of Energy Tribal Climate Program
Review, Denver, CO December 2018, (Kari Norgaard)

4. Conclusions and Recommendations: The Karuk Climate Adaptation Plan comprises 232
detailed pages of detailed maps, diagrams and data on climate forecasts and strategic responses
including detailed proposals on a wide range of topics from the prevention of powerline ignitions to
in depth guidance on the integration of Karuk cultural indicators for human responsibilities (see e.g.
Table of Contents and List of Figures and lllustrations). The document reflects partnership with and
input by USFS, University and other regional scientists, local and state utilities, non-profits, local
collaboratives and more (again see document for detailed listing). Technologies employed in the
creation of the document include GIS mapping and diagrammatic illustrating.

Page 6 of 11



LIST OF TABLES

* Table 1.1 Biophysical Changes Occurring in Karuk Aboriginal Territory .............. 19
* Table 1.2 Summary of Key Climate Forecasts for Karuk Aboriginal Territory ..... 20

* Table 2.1 Adaptation Implementation and Approaches Summarized................. 50

¢ Table 3.1 Multidimensional Importance of Karuk Traditional Foods, Fibers and

IVIEAICINGS ... s oo oo s omsmonss S SRR T S R 53
» Table 3.2 Overview of Key Climate change Vectors in

Karuk ADOFEINGI TEFTITONY .eeoevieieeiiieeceee it satsseeseesesae e esessaesnnsessssssmesesasens 54
* Table 3.3 Intervening Stressors and Climate Adaptation Planning ..................... 55
» Table 3.4 Adaptations for Habitats and Species at Three Scales..........oceeeren...... 57
* Table 3.5 Intervening Stressors for Riverine SYStems ......c..coeuiveeeieimeeseeersserseranens 75
e Table 3.6 Riverine Climate Impacts and Adaptations Overview ............ccou........ 79
* Table 3.7 Climate Adaptations for SalMON.......cccciivieeeeeree oo sese e 83
e Table 3.8 Climate Adaptations fOr LAmMpPrey........couo v coveeeeeeeeeeeeeeeeeeeeeereeeeereen 85
* Table 3.9 Relevant End of Century Climate Forecasts for Riparian Systems........ 86
» Table 3.10 Riparian Climate Impacts and Adaptations Overview ....................... 88

» Table 3.11 Low Elevation Forest Impacts and Adaptations Overview ............... 101
¢ Table 3.12 Relevant Grassland Summary Data for Karuk Aboriginal Territory .. 113

e Table 3.13 Grasslands Impact and Adaptations OVErvViEW ...........o.vveeeeeevereenssnns 116
e Table 3.14 Middle Elevation Forest Adaptations OVErview ............c.oeceveereveennn. 124
® Table 3.15 High Elevation Forest Adaptations OVerview ........ccceeeveeeeeeveennn. 137
¢ Table 3.16 Wet Meadow Adaptations OVEIVIEW .........ceeeeeeevvvvseesereeeeerereansanns 144
e Table 4.1 Karuk Health and Climate Change .........ccocoevvveeieeerce e eeeeeeseeerene 148
® Table 4.2 Summary of Increasing Temperature Trends for Karuk Aboriginal

TOITTEOTY 1ottt e e ettt st et e et ee et e e s emeeeseeeeseaeseaeerns 149
* Table 4.3 Climate Change and Chronic Mental Health Stressors

IN Karuk COMMUNILY ...coiiiiiieieniiiiieieaisiasaesieeese s ssesesssesesssssesernesssnesanessssenssssaens 157
* Table 4.4 Adaptations for Karuk Health in the Face of Climate Change ............ 157

e Table 5.1 Climate Stressors Interact with Existing Limitations in Critical

INFPASTIUCTUNE ..ttt sttt sttt enaens st e erneseesssaeressaas 162
e Table 5.2 Primary and Secondary Impacts of Powerline Ignitions .............c...... 164
» Table 5.3 Adaptations for Reducing Wildfire Risk from Powerline

INFrASTIUCTUIE (oo a e e b see st se s e essae e sneesesesenessennesnas 169
e Table 5.4 Evaluating Ignition Risk and IMpact SEVErity .......cccovevrveeerrvereesarererenns 170
e Table 5.5 Cost Calculation for Initial Treatment.........cco.eecveeeoeeeeeeeer e e 171
® Table 5.6 Long Term Treatment Cost and Average Annual Project Budget....... 172
o Table 5.7 Recent Large Fire Suppression Costs in Orleans/Somes Bar CA ......... 172

Page 7 of 11



Table 5.8 Climate Adaptations for Transportation Infrastructure ..................... 177

Table 5.9 Climate Adaptations for Water Supply Infrastructure...................... 131
Table 5.10 Climate Adaptations for Communications Infrastructure ................ 185
Table 5.11 Climate Adaptations for Emergency Management .............cooo....... 189

Table 6.1 Climate Impacts to Tribal Program Capacities Identified in Climate

VUINErability ASSESSMENT ..vuieietceccecsciiie oo eeese e eeess st es et eeeee s 191
Table 6.2 Adaptations for Food Security Program Capacity......cccecvverricrevirnnnee. 193
Table 6.3 Adaptations for Water Quality Program Capacity «occveeeveee e 195
Table 6.4 Adaptations for Fisheries Program Capacity ........cooeeveeeveveeerrocern 196
Table 6.5 Adaptations for Watershed Restoration Program Capacity ............... 197
Table 6.6 Adaptations for Integrated Wildland Fire Management Program

8 4= T T et 199

Table 7.1 Adaptations for Impacts to Karuk Sovereignty and Management
Authority in the Face of Climate Change.......ooeeeeeeoveeeeereeeeeeseeeeoeee oo 208

Page 8 of 11



LIST OF FIGURES

Figure 1 Climate Change as a Strategic (8] TeTeTq AV 411 oY T 16
Figure 1.2 Forecasted Increase in Days with Temperatures Above 86 ................ 21
Figure 1.3 Forecasted Maximum Summer Temperatures for Karuk Aboriginal

TEITIEOFY 1.ttt et 22
Figure 1.4 Forecasted Projected Days Without Freezing Temperatures.............. 22
Figure 1.5 Forecasted Increase in Winter Precipitation ..........ceccmveiiversiveirecnnnn. 24
Figure 1.6 Projected Changes in Snow-Water Equivalent ..........ccevienvecceeennnnnn, 25
Figure 1.7 Projected Decrease in Sumer Soil Moisture s e 25
Figure 1.8 Projected Change in Summer Soil Moisture Across

Three Time Periods Within Karuk Aboriginal Territory .......o.oeeveereeeeeeeeenn 26
Figure 1.9 Aquatic Monitoring in the Klamath River Basin ... 27

Figure 1.10 Forecasted Salmon River Basin Stream Temperatures 2070-2099 ... 28
Figure 1.11 Forecasted Stream Temperature Increase in Salmon River basin by

2070-2099 w..oori e ettt 29
Figure 1.12 Historic Mid Klamath Basin Summer Streamflow ..o, 30
Figure 1.13 Forecasted Reduction in Summer Streamflow within Mid Klamath
Basin by 2040 .......... comessssmovesmssssisnsssisi s ia s icmammemensersmoesermesmmsmsesmssses 31
Figure 1.14 Forecasted Reduction in Summer Streamflows within Mid Klamath
Basin BY 2080 ....c.cueeeeciiiccee et oo 32
Figure 1.15 Forecasting of Mid Klamath Basin Stream Temperatures................. 33
Figure 1.16 Factors Contributing to Changing Patterns of Fire Behavior............. 35
Figure 1.17 Number of Fire Weather Warnings 2006-2018, Both Districts ......... 36
Figure 1.18 Length of Time of Fire Weather Warnings in Days.......cooceecevveeennnn. 36
Figure 1.19 Number of Fire Weather Warnings By Month .........ccoeoeeeeiivenn 37
Figure 1.20 Length of Fire Weather in Effect 1D 1V2) R
Figure 1.21 Count of Fire Weather Watches, Districts Combined....................... 37
Figure 1.22 Length of Fire Weather Watches, Districts Combined RO |
Figure 1.23 Karuk Tribe’s Mitigating Sudden Oak Death Project........cceeeeunee... 39
Figure 1.24 Estimate of Phytophthora ramorum Spread Risk ................ I 40
Figure 2.1 Karuk Cultural Burning Produces Species Abundance..........c...oovenenn, 46

Figure 3.1 Seasonality and Elevational Dynamics of Cultural Indicators in Karuk

Cultural Management ZONES ... ..........uueveeeeecmnreeeeee oot 60
Figure 3.2 Revised LANDFIRE Biophysical SELLINGS .. eovveeeee e sreraeeeeaeseesans 66
Figure 3.3 Revised LANDFIRE Biophysical Settings with Solar Insulation............. 67
Figure 3.4 A Modern Take on Restoring Landscape Level Fire Regimes with

CUtUral Management ...........cocu.curimueemeeeeeescores oo 68
Figure 3.5 Land Allocation Map Showing Key Habitat Corridors........................ 70
Figure 3.6 Projected Stream Temperatures in Karuk Aboriginal Territorv ... 73

Page 9 of 11



Figure 3.7 Stream Temperature Projections AB | Climate Scenario ..................... 74
Figure 3.8 Smoke from Cultural Burning and Managed Wildfire Cools River

TOMDEIAIUIES covuvviiissstesiaiinsisssisunsssesssssssnsanssessssssessmnssssssassosssnssssossesesteesses s 77
Figure 3.9 Modeling of Smoke and Stream Temperatures .........co.ovveeeeveerenennnn, 78
Figure 3.10 Dynamics of Human (Fire) Supported Food Web..........cooooovovonn.. 99
Figure 3.11 Cultural Management of Grasslands as Climate Adaptation........... 114
Figure 3.12 Restoration of Ceremonial Burning on Offield Mountain as Climate
Adaptatlon122
Figure 3.13 The Importance of Wet Meadows for Landscape

Level Management....cc.oo.o....ovvvveeeeeeeseeeseeeet e oo 143

Figure 4.1 Water Samples from Iron Gate Reservoir with high leveis of toxic algae... 150

Figure 4.2 Poor air quality from fires at Katamin ..o 152
Figure 5.1 Potential Powerline Ignitions ............c..coooovooovio 165
Figure 5.2 Example of High Risk, High Consequence Ignition Scenario............. 166
Figure 5.3 Even Maintained Corridors Have Unsafe Fuels Near Lines ............... 167
Figure 5.4 Power Pole in Corridor Needing Maintenance..........c.ovovvvvvoreneoonn . 167
Figure 5.5 Karuk Tribe and PG&E Resilient Communities Locator Map.............. 167
Figure 5.6 Prioritization Factors in High Risk, High Consequence Scenario ....... 171
Figure 5.7 Roadslides are a Common OCCUITENCE oo 174
Figure 5.8 Geologically Active Landslides in Karuk Aboriginal Territory ........... 175
Figure 5.9 Current Access/Egress ROULES ..........c.oovvvoeroosvorooooo 178
Figure 5.10 Broadband Internet Service AVaIlability ..o 183
Figure 5.11 Wireless Communication Service Availability......cccecorvvevreennnnnn... 184
Figure 5.12 Orleans Flood Risk MaP e 187
Figure 5.13 Happy Camp Flood Risk MaP oo 188

Page 10 of 11



Lessons Learned: This was a pretty smooth project which in many ways exceeded our

expectations in terms of the depth and detail of the final document we were able to produce. We are
especially pleased with the use of "western science" alongside traditional Karuk knowledge, both of
which heavily inform this document. In particular, we had internal expertise in the ability to create a
series of diagrams that portray Karuk fire science in visual ways alongside western science. We did
have minor challenge when the ITEP training could not be attended so this task was done out of
order, but while the information we learned was excellent, we were able to make good progress on
our own despite that delay.
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