
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Klamath Basin Integrated Fisheries  

Restoration and Monitoring Plan (IFRMP) 

Phase 4 (Revised) 

PRE-WORKSHOP DISCUSSION DRAFT PLAN (August 2022) 

PRE-WORKSHOP DISCUSSION DRAFT ONLY 
This is a discussion draft only to provide a record of how participant comments from the 

2022 review cycle have been addressed (see Appendix G) and to inform discussions at the 

Fall 2022 IFRMP Implementation Workshop in Ashland, Oregon.  

 

Content and particularly project rankings in this draft are NOT yet finalized and are expected 

to change further (along with any summary text related to rankings) in the next iteration of 

this plan document given feedback received through the upcoming implementability survey 

and discussions to be held at the workshop. Content and particularly project rankings in 

this draft are NOT yet finalized and are expected to change further (along with any summary 

text related to rankings) in the next (Phase 5) iteration of this plan document given feedback 

received through the upcoming implementability survey and discussions to be held at the 

workshop. In addition, workshop participants will be tasked with selecting near-term 

restoration priorities from among these longer lists based in part on these lists, but also 

local knowledge of sub-basin priorities and timely project opportunities. Following the 

workshop, the closing chapter offering Recommendations for Implementation will also be 

drafted based on participant input at the workshop. 

 

Note that implementation of any restoration activity requires cooperation and support of 

private landowners, states, Tribes, local governments, and other organizations that call the 

Klamath Basin home. It should be understood that the project priority lists and 

recommendations in the IFRMP should be considered only as a starting point for further 

collaborative discussions taking into account a broader set of considerations to define 

near-term restoration priorities and select projects for implementation, and that these 

priorities are meant to be updated on a regular basis as conditions in the basin change. 

Further, the restoration and monitoring projects identified through this planning process 

are not binding on federal agencies and do not commit federal funding, or future federal 

funding, to specific restoration and monitoring projects.  

 



IFRMP Draft Plan Document  Phase 4 

   
 

Klamath Basin Integrated Fisheries  

Restoration and Monitoring Plan 

(IFRMP) Phase 4 (Revised) 

 
 

Clint Alexander, ESSA, President 

Natascia Tamburello, ESSA, Sr. Systems Ecologist 

Marc Porter, ESSA, Sr. Systems Ecologist 

Darcy Pickard, ESSA, Sr. Statistician 

Cedar Morton, ESSA, Sr. Systems Ecologist 

Aaron Tamminga, ESSA, Systems Ecologist 

Caitlin Semmens, ESSA, Systems Ecologist 

Chris Perrin, Limnotek, Limnologist  

 

Sub-regional Working Group members have provided invaluable individual 

input, reviewing and in some instances co-authoring IFRMP sub-products with 

ESSA. We gratefully acknowledge all contributors for their time and expertise. 

 

 

  

mailto:calexander@essa.com
http://kbifrm.psmfc.org/
http://klamath.essa.com/


 

Note to Reviewers ....................................................................................................................................... 1 

Acronyms and Abbreviations .................................................................................................................... 2 

Acknowledgements .................................................................................................................................... 4 

Executive Summary .................................................................................................................................... 5 

1 Introduction ........................................................................................................................................... 6 

1.1 Overview of the Klamath Basin ................................................................................................. 6 

1.2 Current Conditions & Stessors .................................................................................................. 8 

1.3 The Klamath Basin Integrated Fisheries Restoration and Monitoring Plan (IFRMP) .............. 10 

2 Basin-Wide Restoration & Monitoring Framework ......................................................................... 17 

2.1 Guiding Principles for Process-Based Restoration ................................................................. 17 

2.2 Goals and Objectives .............................................................................................................. 18 

2.3 Core Performance Indicators ................................................................................................... 19 

2.4 Restoration and Monitoring Phasing & Sequencing ................................................................ 21 

2.5 Alignment with Other Planning Efforts ..................................................................................... 25 

3 Approach to Restoration Action Prioritization ................................................................................ 32 

3.1 Overview .................................................................................................................................. 32 

3.2 Defining Spatial and Temporal Scales for Prioritization .......................................................... 33 

3.3 Multi-Criteria Scoring Approach ............................................................................................... 34 

3.4 IFRMP Prioritization Criteria .................................................................................................... 36 

3.5 Klamath IFRMP Restoration Prioritization Tool ....................................................................... 47 

3.6 Establishing Cost Ranges for Restoration Actions .................................................................. 49 

4 Recommended Restoration Actions & Cost Ranges (New) ........................................................... 53 

4.1 Setting the Prioritization Context ............................................................................................. 53 

4.2 Overarching Basin-Wide Restoration Priorities ....................................................................... 54 

4.3 Upper Klamath Lake Sub-region ............................................................................................. 60 

4.4 Mid-Upper Klamath Basin Sub-region ................................................................................... 137 

4.5 Lower Klamath River Sub-region & Klamath Estuary ........................................................... 236 

5 Recommended Monitoring Actions & Costs (New) ...................................................................... 296 

5.1 Overview ................................................................................................................................ 296 

5.2 Watershed Inputs .................................................................................................................. 303 

5.3 Fluvial Geomorphology .......................................................................................................... 310 

5.4 Habitat ................................................................................................................................... 321 

5.5 Biotic Interactions .................................................................................................................. 338 

5.6 Fish Populations .................................................................................................................... 345 

6 Implementation Recommendations ................................................................................................ 352 

6.1 Recommendation 1 TBD ....................................................................................................... 352 

6.2 Recommendation 2 TBD ....................................................................................................... 352 

6.3 Recommendation n TBD ....................................................................................................... 352 



7 Literature Cited and Further Reading ............................................................................................. 353 

Appendix A: Acknowledgements Continued ....................................................................................... 373 

Appendix B: Methods Used to Estimate Restoration Action Cost Ranges ...................................... 385 

Appendix C:  Expanded Cost Results for Klamath IFRMP Projects by Sub-basin .......................... 398 

Appendix D:  Cost Result Profiles for Klamath IFRMP Projects by Action Type ............................. 412 

Appendix E:  Monitoring Workgroups .................................................................................................. 434 

Appendix F:  Related Plan Summaries ................................................................................................. 436 

Appendix G: IFRMP ï Comment Response Summary ........................................................................ 461 

Appendix H: Monitoring Costs .............................................................................................................. 462 

 



1 

 2 

 3 

While past and parallel efforts at restoring the Klamath Basin have been invaluable, expert 

reviews have called for a more transparent, science-driven, coordinated, and holistic approach 

to restoring ecological processes and fish populations across the Klamath Basin to yield the 

greatest possible benefits for whole-ecosystem recovery (NRC 2004, 2008). This need for 

basin-wide integration and coordination remains increasingly urgent. In response, the IFRMP 

seeks to identify potential restoration projects that would help restore Klamath Basin native fish 

populations. 

You are reviewing the current draft (Phase 4) of the IFRMP. The candidate restoration actions 

contained herein represent the results of a rigorous prioritization exercise based on prior studies, 

existing plans, and extensive collaboration with over 130 individuals comprising Sub-basin 

Working Groups. Draft restoration actions will be further refined during Phase 5 finalization of 

the IFRMP. It should also be understood that implementability considerations related to cost, 

funding or permitting constraints or lack of support among landowners and other key 

stakeholders will need to be considered by decision authorities when making actual restoration 

project decisions. Consequently, some projects listed in the IFMRP might not ultimately be 

implemented. 

Finally, it should be noted that restoration actions identified herein do not constitute official 

federal agency positions or obligation for current or future action or funding. 
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Acronym / Abbreviation Meaning 

AM Adaptive Management 

BCMOE BC Ministry of Environment and Climate Change Strategy 

BDA Beaver Dam Analogues 

BI Biological Interactions 

BiOp Biological Opinion 

BLM US Bureau of Land Management 

CDFW California Department of Fish & Wildlife 
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EPA US Environmental Protection Agency 
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FERC Federal Energy Regulatory Commission 
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HUC Hydrologic Unit Code 
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MWMT Mean Weekly Maximum Temperature 
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Acronym / Abbreviation Meaning 

NMFS National Marine Fisheries Service 

NOAA National Oceanic & Atmospheric Administration 

NRC National Research Council 

ODEQ Oregon Department of Environmental Quality 

ODFW Oregon Department of Fish and Wildlife 

OSU Oregon State University 

OWL Open Water Likelihood 

OWRD Oregon Water Resources Department 
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PCR Principle Component Regression 

PCSRF Pacific Coastal Salmon Recovery Fund 
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PIT Passive Integrated Transponder 

PSMFC Pacific States Marine Fisheries Commission 

PWA Pacific Watershed Associates 

QA / QC Quality Assurance / Quality Control 

RM River Mile 

ROD Record of Decision 

SET Stream Evolution Triangle 

SFT South Fork Trinity 

SONCC Southern Oregon/Northern California Coast Coho Salmon 

SOP Standard Operating Procedure 

SRCD Siskiyou Resource Conservation District 

SRRS Salmon River Restoration Plan 

SRWC Scott River Watershed Council 

SRWSR Shasta Watershed Stewardship Plan 

SVRCD Shasta Valley Resource Conservation District 

TAMWG Trinity Adaptive Management Working Group 

TMDL Total Maximum Daily Load 

TNC The Nature Conservancy 
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USBR US Bureau of Reclamation 

USDC US Department of Commerce 

USDI US Department of the Interior 

USFWS US Fish & Wildlife Service 

USGS United States Geological Survey 

WI Watershed Inputs 

WRTC Watershed Research and Training Center 

YTEP Yurok Tribe Environmental Program 

YTFD Yurok Tribal Fisheries Department 
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The Integrated Fisheries Restoration and Monitoring Plan (IFRMP) prioritization results are the 2 

product of the coordinated efforts of a vast team committed to improving fishery restoration 3 

practices in the Klamath Basin. Additional input from interested participants during finalization of 4 

the Plan in Phase 5 will help make this Plan better. To date, the data, advice and tools developed 5 

for the IFRMP would not have been possible without the invaluable contributions of the more than 6 

one hundred (Appendix A). Federal Coordination Group and Sub-basin Working Group members 7 

who collectively over the course of Phase 2 (2017-2018), Phase 3 (2019-2020) and Phase 4 8 

(2020-2021) committed many hundreds of person hours of time to the development and review 9 

of this Plan (see tables below). The IFRMP Sub-basin and Disciplinary Working Groups are 10 

comprised of habitat (including water quality) and fish professionals with regional and local 11 

expertise. Contributions included provision of data, professional judgement, opinions, critiques 12 

and other input to inform development of a well-integrated basin-wide Plan for the Klamath. 13 

Pathways for input included one-on-one interviews, group webinars and workshops, survey 14 

responses and review and critique of intermediary draft products. We are sincerely grateful for 15 

the participantôs time and expertise and commend all who contributed for their patience 16 

and dedication. 17 

 18 
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To be completed fall 2022 upon Plan finalization. The USFWS, FCG, and the PSMFC and 2 

ESSA consulting team are aware of the importance of a concise summary of key takeaways for 3 

decision-makers and other audiences.  4 
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The Klamath Basin of south-central Oregon and northern California is one of the largest rivers on 3 

the Pacific Coast and was also historically one if its most significant producers of salmon and 4 

other native fish (Hamilton et al. 2005; NRC 2008; Thorsteinson et al. 2011; NMFS 2015). Local 5 

indigenous communities continue to point out that several native fish species of the Klamath Basin 6 

are edging ever closer towards extinction. Indeed, the Basin has long been the backdrop for a 7 

tale of heavy watershed modification (Chaffin et al. 2015) with a variety of interested participants 8 

collaboratively seeking a path towards the restoration and lasting resilience of dynamic watershed 9 

processes and habitats capable of supporting vibrant fisheries and other ecosystem services. The 10 

headwaters of the river originate in a low-gradient, arid region featuring extensive farm and ranch 11 

lands, wetlands, lakes, and meandering tributaries fed by annual snowmelt and springs. 12 

Downstream of Upper Klamath Lake, the Lower Klamath Basinôs physical and hydrographic 13 

features deviate naturally due to geology and a series of four lower Klamath River hydroelectric 14 

dams. Although the Lower Basin still supports some agriculture and extensive logging activity, 15 

much of the region is still wilderness, with steep forested mountains that shed rainfall overland 16 

into fast running streams supplying a majority of runoff to the Klamath River. The river meets the 17 

sea at an estuary that is small, but nonetheless serves an essential role to many Klamath River 18 

fish, and particularly anadromous fish, as nursery and rearing habitat (Vanderkooi et al. 2011).  19 

While land use is now dominated by forestry and agriculture/rangeland, other key economic 20 

drivers include fisheries, mining and recreation. Tourism, retail trade, educational services, health 21 

care/social assistance and manufacturing are also important sources of employment in the main 22 

population centers of Klamath Falls, Yreka, and Weaverville. In 2004, the basin was home to 23 

approximately 187,000 people (NRC 2004; USFWS 2013a,b; Oregon Historical Society 2017). 24 

This population includes Indigenous peoples who have lived, hunted and fished in the Klamath 25 

Basin since time immemorial. The Basin is home to six federally-recognized Tribes: The Klamath 26 

Tribes (the Modoc, Klamath and Yahooskin people), Hoopa Valley Tribe, Yurok Tribe, Karuk 27 

Tribe, Quartz Valley Indian Reservation, and Resighini Rancheria, as well as the Shasta Nation 28 

which is not federally recognized. 29 

This introduction provides only the briefest of introductions to the complex history and 30 

ongoing environmental issues facing the fish of the Klamath Basin today, and these are 31 

explored in much greater detail in a prior volume, the Klamath Basin Integrated Fisheries 32 

Restoration and Monitoring Synthesis Report (ESSA 2017). 33 

This Section 

¶ Presents the overarching vision and impetus for embarking upon developing the IFRMP. 

¶ Delivers a concise overview of challenges and stressors. 

¶ Identifies the key focal fish species at the heart of the Plan. 

¶ Describes the IFRMPôs guiding principles and approach to collaboration and engagement.  
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Figure 1-1.  Map of the Klamath Basin showing major dams, sub-basin, and sub-regional boundaries used throughout 2 
this plan. Note that these boundaries are used in this report primarily to facilitate synthesis and should not 3 
be misinterpreted as indicating separated or self-contained ecosystems, as the basin functions as a single 4 
unified ecosystem. 5 

 6 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































